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THE IRON AND COAL DISTRICTS OF ALABAMA, 
No. Ii. 

Leaving now the district in which ironmaking is being 
so rapidly developed, and turning again to the coalfields 
as affording fuel for export to the neighbouring States or 
abroad, ithe city of scaloosa—an old Indian name 
signifying Black Warrior—claims the principal attention. 
Situated on the Warrior river, in the county of Tuscaloosa, 
fifty-five miles south-west of Birmingham, on the Western 
side of the State of Alabama, this city was formerly the 
capital of the State. The construction of the Alabama Great 
Southern Railroad has been the means of opening up the 
commerce and productions of the district to the world. 
This road connects at Chattanooga with all the eastern 
and western lines, runs south-west wid Tuscaloosa to 
Meridian, on the Mobile and Ohio Railroad, a distance of 
300 miles, splitting open, as it were, the greatest mineral 
region in the world, and connecting at Meridian with the 
lines running vid Vicksburg to New Orleans, as well as to 
Cairo, Illinois, thus securing connection by rail with all 
the principal cities of the continent. As from its situa- 
tion and other natural advantages, Tuscaloosa is likely to 
take a leading place in the coal and iron industries of the 
United States and in the numerous manufactures that 
depend on these minerals for development, some descrip- 
tion of the place and its resources may be interesting to 
the readers of THe Eneiverr. Birmingham has been 
already described, and though there are many points of 
similarity in the two places, Tuscaloosa has peculiar 
advantages of itsown. Referring to the map given in THE 
EnGIneEEr of 5th June, it will be seen that Tuscaloosa is on 
the extreme southern edge of a coal basin of vast extent, 
and at the head of the steamboat navigation to the Gulf 
of Mexico, This coincidence is of immense importance to 
the town and district, for cheap water carriage gives it a 
supremacy over places depending only on railways, and 
in the great coming trade of the South—the export of coal 
—Tusealoosa is likely to hold the leading place. About 
seventy miles below the city, the Warrior river is increased 
in volume by the Tombigge, which joins it at Demopolis, 
and then, though still winding in its course, runs almost 
due south, till it is joined by the Alabama river about 
forty miles above Mobile, and thus increased discharges 
into the Gulf of Mexico at Mobile Bay—a magnificent 
harbour for the largest shi The Warrior is at present 
navigable at all seasons only as high up as Demopolis, and 
only for about half the year can steamboats reach Tusca- 
loosa. But after careful surveys by Government engineers 
it is found that the obstacles to navigation can be removed 
at moderate cost, so as to give at extreme low water a 
minimum channel 80ft. wide and 4ft. deep, amply sufficient 
for the transport of coal in barges towed by steamers. 
An example of this system is seen at Pittsburg, where 
coal is sent by the river Ohio and Mississippi in fleets of 
barges to New Orleans. Pittsburg flourishes with this 
trade, although the navigation is closed by ice for three or 
four months in every year, while the Warrior river is 
never so stopped. Following the plan that has prevailed 
in the United States for many years, national funds are 
appropriated to the improvements of navigable rivers, and 
just as the locks and canals were so constructed to open 
the Ohio river to navigation past the falls and rapids at 
Louisville, Kentucky, so will the necessary works be soon 
carried out on the Warrior river. The people have the 
more confidence in this since the election of Mr. Cleveland 
as President, and the return to power of the Democratic 
party, who sympathise more keenly with the development 
of the Southern States than did the late Government. 

North of Tuscaloosa the river penetrates for fifty miles 
into the very heart of the coal country, and if the im- 
pediments to the southern navigation be removed as just 
mentioned, then the upper river will almost certainly be 
improved by private enterprise, and the coal measures of 
Alabama be more opened out than can be effected by all 
the railways existing or under construction in the State. 
The coal measures of the Warrior basin embrace an area 
of over 3000 miles ; the basin, exceeding sixty miles in width, 
is traversed by the Warrior river almost centrally from 
north-east to south-west through its most productive part. 
The strata as they approach the river become quite 
horizontal, affording exposures of bituminous coal fre- 
quently from 10ft. to 20ft. thick in the beds of the tributary 
creeks, and often in the bed of the river itself, so that the 
getting of the coal and the placing it on barges for transport 
can be effected at low cost. In dealing with so vast an 
area of coal as is here indicated figures become bewildering, 
and it is idle to speculate on a future in which, according 
to moderate estimates, two million tons of coal per 
annum can be obtained practically in perpetuity. But 
it is significant to note in the report of the geologists 
who have explored this region that all this may be 
obtained from the seams of coal already penetrated, 
the lowest of which is not, perhaps, more than 
100ft. below the surface. But underlying the lowest of 
the seams yet discovered there is a thickness of several 
hundred feet of coal measures wholly unexplored, which, 
when penetrated, will no doubt add several more to the 
number. Remembering in regard to this that as the 
earth is pierced deeper the coal seams, as a rule, become 
thicker, harder, and better, the mind in contemplating 
these several hundred feet of underlying coal measures is 
led to a conception of probabilities—not to say of certain- 
ties—that are wholly Scand the reach of computation. 

The cost of transportation by barges to Mobile is esti- 
mated by Ohio river experts at 75c. (3s.) per ton, making 
the total cost of coal at Mobile 2 dols. 25c. (9s. 4d.) or, 
with a safe margin for contingencies, say 3 dols, (12s. 6d.) 

r ton. An inspection of these rates shows that the 

arrior coal can be delivered on the Gulf at prices that 
defy competition from any quarter. Hence it is destined 
to supply the entire demand of the Gulf ports, and of the 
steam marine trading between them; and once embarked 
at low cost, Alabama coal is likely to supersede English 
coal now shipped in large quantities to the West Indies 
and South America. 

Tuscaloosa is a bright, cheerful town, with more to 


alleviate a prosaic 
cities. In 1831, only twelve years after Alabama was 
admitted into the Union, Congress granted an “— 
endowment for the use of a seminary of pe Samp ile 
University of Alabama was located by the 
Assembly in the suburbs of the city. For more than fifty 
years, therefore, this place has enjoyed the inestimable 
advantages of having at its door a college of the hig hest 
grade, with a full staff of learned professors. H 
of young men have been students and graduates of this 
university, among whom are some of the ablest and most 
distinguished men of the Southern States. The university 
buildings were burnt by Sherman’s army at the end of the 
Civil War, not even the books from the library being 
allowed to escape. Congress has since granted endow- 
ments from the public lands, and under new and favour- 
able auspices the university has been in successful opera- 
tion for some years, and this summer will witness the 
completion of additional blocks of buildi increasing 
greatly the accommodation for professors and students. 
The routine of the schools is of a guast military kind ; 
all the students wear soldiers’ uniform; they are armed 
with rifles, have regular regimental drill, and do sentry 
duty by turn. Technical instruction seems to have a 
leading place, and the students are fortunate in having 
among their teachers the State Geologist, Mr. Eugene A. 
Smith, whose reports on the geology and mineralogy of 
Alabama have become so widely known, and who occupies 
his summer holidays by making new explorations. One of 
the benefits obtained by the recent enlargements of the 
college is the greater space accorded to laboratory teaching. 
About a mile from the university is the State lunatic 
asylum, pleasantly situated in park-like grounds, and con- 
ducted after the modern humane fashion usual in England. 
As typical of the mining facilities of the district, it may 
be mentioned that coal is dug out on the premises by the 
inmates and illuminating gas manufactured for use in the 
asylum and in the saighbooslies university. Just at the 
end of the main street of the town the river Warrior is 
by an iron bridge constructed of trussed girders of 
the type so common in America, namely, deep, light, and, 
to English eyes, weak; but if the traffic demands it this 
will soon be replaced or added to by a modern and 
stronger structure. On the opposite bank of the river is 
the only coal pit as yet opened close to the town, but the 
ease and cheapness with \.:.ich the coal is obtained and 
put into barges exemplifies the facilities for future trade. 
Following on a smail scale the example set so largely in 
Georgia and Carolina, where numerous cotten factories 
have been established, Tuscaloosa at present boasts only of 
one cotton mill, which already forms the nucleus of the 


manufacturing suburb of Cottondale. Here, with the raw | Be 


material grown close at hand, with a potential water power 
available, though at present unimportant, because of the 
cheapness of coal, and with railway and river transport to 
customers north and south, the future prospects of the 
trade are most promising. There is also an oil mill, 
and the comparatively new industry of crushing cotton 
seed has every opportunity to flourish in the future. 
The timber resources of Alabama seem almost endless, 
for the forest lands south of the city may be 
measured literally by hundreds of miles, For many 
miles the primeval forests of yellow pitch a poplar, 
ash, walnut, oak, cedar, cypress, and other valuable 
timbers are unexcelled in the country. Some of the pine 
lands will yield from 50,000ft. to 100,000ft. of timber to 
the acre, and for timber alone parts of these forests are 
worth from 50 to 100 dols. acre, but when it is taken 
into consideration that ana. ae this property is underlaid 
with seams of coal varying from 3ft. to 5ft. in thickness, 
the real ultimate value of the land may be realised, though 
it may now be bought at almost nominal prices. 

Thus supplied by bountiful nature with coal and tim- 
ber, with iron from the neighbouring city of Birming- 
ham, and with the transport facilities already described, 
Tuscaloosa, with its genial climate, affords all that is 
required for her te ety trades of all kinds. Car buildi 
for the Southern railroads, agricultural implements of 
kinds, and the numerous minor industries requiring wood 
and iron, would all thrive if commenced by those who 
understand these trades. But the cloud that has 
enveloped the South since the war is only now oo 
not only capital is wanting, but mechanics of all ki 
and fair Tuscaloosa, with her wide tree-lined avenues, 
must be patient yet awhile, till her countrymen from the 
North and the emigrants from beyond the sea i 
the opportunities she affords. And although some of the 
principal industries would probably flourish best if started 
on a large scale, there is ample opening for young men of 
enterprise and small means. Foundries, machine sho 
agricultural implement factories, and the numerous su 
sidiary trades that find employment in a manufacturing 
district, would all succeed here, if managed with industry 
and perseverance, and no emigrants are better received 
than those from the old country. 

Having now described the local advantages and sana 
features of the Alabama mineral districts, it may be con- 
venient to quote the opinion of some of the well-known 
leaders of the iron trade in America and England. As 
long ago as 1871 Mr. Abram S. Hewitt, of New York, said 
of Northern Alabama, “it is, in fact, the only place upon 
the American Continent where it is profitable to make 
iron in competition with the cheap iron of England, 
measured not by the wages paid, but the number of days’ 


labour which enter into its production.” Then, after }. 


stating the cost of making iron at Cleveland in England, 
where the distance of the coal and the ore from the 
furnaces averages about twenty miles, Mr. Hewitt says :— 
“In Alabama the coal and the ore are in many places 
within half-a-mile of each other, and the cost of the iron is 
only about ten days’ labour to the ton, or not far from the 
labour cost in Cleveland. Throwing aside, then, all ques- 
tions of tariffs for protection, here is a possibility upon the 
American Continent of producing iron at as low a cost in 
labour as in the most favoured region of the world, and 
allowing for the expense of transportation to compete with 
them, paying a higher average rate of wages than is paid 


trading life than is usual in American | in Great Britain.” An equally eminent English authority, 


Mr. Lowthian Bell, who has made many visits to the 
mineral regions of America, said, in 1875, before the Iron 
and Steel Institute of Great Britain, that “the undeveloped 
resources of Alabama, Tennessee, and Georgia would prove 
a match for oe a of the world in the production of 
cheap iron.” year 1875 is a long time ago in so 
rapidly growing a country as the United States, and it 
would be yore know if Mr. Bellhasvisited Alabama 
since that date, and before writing the following in his book, 
prblished last autumn, “The Principlesof the Manufacture 
of Iron and Steel.” Commencing on page 100 of this book, 
Mr. Bell says:—“It seems to me that so long as the 
Northern States are dependent on their present mining 
resources as regards ore, it is futile to hope for any export 
trade from that division of the Union. On the contrary, 
the ironmasters of the North must prepare themselves for 
importations, not from Europe, but from a quarter — 
which the present legislative constitution of the States 
will afford no protection. bee hse alluded is, of course, 
the Southern States. Very trifling extensions of the pre- 
sent railways will place the whole of Tennessee, Alabama, 
and Georgia in direct communication with the Tennessee 
river. I understand one impediment only exists which 
impedes free navigation. This removed, the Mississippi 
Ohio will become accessible from those States by 
steam navigation. The distance from a central point, say 
Chattanooga, to Pittsburg by river is probably 1000 miles, 
for which the freight will not exceed that from Great 
Britain. In these Southern States coal can be worked 
nearly as cheaply as at Connellsville, while the labour on 
the whole of ore entering into the manufacture of a 
ton of iron is not more th n that expended on the extrac- 
tion of asingle tonofore near Marquette. Besides this there 
is the fact that the bringing of the minerals together in 
the Northen States often costs 30s. to 40s. per ton of iron 
made. W: h these elements of cost, it seems impossible to 
deny that, in the absence of fresh ore discoveries in the 
North, time alone is required to produce a considerable 
change in tle seats of the American iron trade. This 
state of things naturally suggests the inquiry as to the 
ability of the Souch to hen te markets af the world in 
competition with Great Britain. It cannot be disputed 
that up to this time pig iron has never been produced in 
Alabama, or in its vicinity, within some shillings per ton 
of the price at which it can be made from Cleveland iron- 
stone in England. The removal of difficulties which 
always beset the introduction of new industries may partly 
pees, these differences; but by that time labour pro- 
bably will no longer be procurable in the Southern States 
upon so much lower terms than it commands in the North. 
is, however, as it may, there remains the insur- 
mountable difficulty of the cost of transport to the 
chief iron-consuming populations in the world, viz, 
to those of Europe. e nearest point of the Alabama 
mineral field cannot be short of 150 miles from 
the sea-board. Admitting the carriage from the works to 
be done for $d. per ton per mile, this added to the Atlantic 
freigat would probably entail a cost of 20s. per ton of iron 
delivered on the shores of Great Britain or of northern 
Europe above that paid by ourselves or by Germany. 
This extra charge for freight no doubt would be reduced 
when competing with us for the custom of the Mediter- 
ranean ports or those of Asia, South Africa, Australia, &c. 
Accepting Cleveland as a standard of comparison, the 
expenses of manufacturing pig iron included about 7s. 9d. 
for railway charges and 3s, 9d. for royalty dues. These. 
together amount to 11s. 6d., or nearly 33 per cent. of its 
entire cost; whereas in the Southern States the two items 
are not half the sum just named.. Can the English railway 
companies abate their charges, and will the English land- 
owners be satisfied with more moderate royalties? The 
relative position of Great Britain and the Southern States 
of America may be materially altered, not immediately, 
but within a few. generations. The capability of the 
Durham coal-field to furnish cheap fuel to the ironworks 
will be gradually curtailed; and as this takes place coal 
and coke will have to be brought from greater distances. 
At present the States in question may be regarded as 
virgin ground, in which iron ore and coal, as I understand, 
exist in ‘sufficient abundance to endure long after the 
north-eastern coal-fields of England are exhausted.” 

It will be seen from the foregoing remarks that Mr. 
Lowthian Bell does not refer to the possibility of water 

iage south except by the somewhat circuitous route of 
the Tennessee River to the Ohio and the Mississippi. But 
if not from Birmingham, then from the district between 
it and Tuscaloosa, the navigation by the Warrior River to 
Mobile. is likely soon to be opened. But even pending 
this development, the Georgia Pacific and other of the 
railways are yen 2 the trade northwards by way of 
Savannah, and thence by sea to Philadelphia and New 
York. The sale of Alabama iron in these cities has been 
encouraged by the low rates of carriage of {ths of a mille 
—equal to one farthing—per ton mile. Looking at 
this question of i it would seem probable that 
the Tennessee River will be the natural outlet for Shef- 
field and all places between that town and Birmingham, 
and that the Warrior River will serve for the coalexportfrom 
Tuscaloosa. Birmingham itself will have both these routes 
available, but must always depend mainly on the numerous 
railways that:radiate im all directions from her furnaces 
and mills. Mr. L. Bell shows that great as are the natural 
resources and advantages of Alabama, competition with 
English iron and-coal in-England is not to be feared until 
our coal-fields approach exhaustion, But it is the export 
trade of Great Britain that is threatened, for if only coal 
and iron can be put on board ship cheaply at New Orleans, 
Mobile, Sav and Charleston, then water carriage to 
all parts of the world will be. as cheap, according to dis- 
tance, as-from England. 

It will be noticed in the ing articles that no 
mention has been made of st It is not by giving the 
name of Sheffield to an ironmaking town that steel is to 
be produced there, and at present no suitable ore has been 
found in Alabama. It is true that occasional analyses 
show ore sufficiently free from phosphorus and otherwise 
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good, but no continuous sents haw yet been obtained. 

» however, good coke can produced, and if a 
market grows up southward for the finished product, 
then there is no reason why steel-making ore should not 
be brought to the district, as is done to Pennsylvania. 
Perhaps the most likely source would be from Missouri, 


which State already supplies the steel works at St. Louis | sh 


and elsewhere as a return in the steamers that have 
taken iron and coal north from Sheffield. But in the 
district itself there are sanguine expectations that non- 


phosphoric ore will yet be found nearer at hand, and in|. 


sufficient quantity. There are enormous deposits of rich 
iron ore in Georgia waiting exploitation, and some of it is 
said to show only traces of phosphorus. In West Virgini 
it is positively stated that steel-making ore exists in 
quantities, but as the explorers wanted the mineral to 
supply Pennsylvania furnaces, the distance was too great. 
In Virginia itself, or south of it, will be the proper 

for using the ore. It must be remembered that there 
are already established in the United States, steel rail mills 
with a total annual capacity of more than one and a-half mil- 
lion of tons, and that this quantity can only be consumed by 
the continual making of new railways, so that any Southern 
steel works will have to compete on rigorous terms with the 
works already in operation, although for railways in the 
Southern States and in Mexico they would have a geogra- 
phical advantage over those now established in the North. 


MISCELLANEOUS MACHINERY AT THE INVEN- 
TIONS EXHIBITION. 


Amonest the more important of the machin 
illustrated by drawing and by model is the arf 
loading machinery by Mr. James Rigg, of Queen 
Victoria-street. Competition in the coal as in most 
other trades has of late years directed the atten- 
tion of those chiefly interested, merchants as well as 

‘coalowners, to the most economical and expeditious 
method of conducting them. Of the many improvements 
introduced for this purpose, machinery for tipping with 
the least damage to the coal stands first, and in illustra- 
tion of what has been done in this direction we describe 
Mr. Rigg’s system. The value of coal is in almost all cases 
dependent upon the size of the pieces as received by the 
consumer and from its arrival in the truck or tram at the 


pit’s mouth ; each occasion of its being transferred from | © 


one means of conveyance to another has the effect of more 
or less injuring it. Though the more friable house coals 
particularly sustain damage by the abrasion—inseparable 
from transit in railway trucks—the more important occa- 
sions are in the tipping and screening at the pit and in the 
loading at the shipping port. At the pit many methods 
have from time to time been devised more or less with a 
view to effecting the above objects, necessarily varyin 

with the character of the coal in the different districts o' 

the country. Of the various means of tipping the pit tub, 


on the coal arriving at the top of the screen. 
gives a perspective view of these tipping machines work- 
ing in conjunction with the curved balanced screen, 
which are specially adaj to the cleansing of slag or 
other impurities from the best house coal, these usually 
being im very friable description. The diagram, Fig. 2, 


ows screen in its normal position receiving a tub 


Fig. 2 


the more inclined part 


its ready examination, and the removal of all objectionable 
matter, for which there is accommodation as shown in the 
platform in Fig. 1. The round coal being thus ready for 


Fig. 3 


a 


loading into its truck, the preponderance due to its weight 
the screen, on the brake being released, to be 


perhaps the best known are the tram of South Wales and 
Monmouthshire, having a simple bar or door hinged at 
their ends, the tram assuming an angle of about 35 deg. 
by its fore wheels falling into recesses at the head of the 
screen or by the whole tram being placed upon an oscilla- 
ting platform so arranged as to allow of its assuming such 
an angle as usually permits of the coal clearing itself. 
The so-called “ box tubs ”—that is, tubs having no doors— 
are also variously tippedin balanced and unbalanced 
frames backwards, forwards, and sideways on to the 
screen, sometimes under control of a brake. In cases also 
where the coal is not loaded above the top of the tub, a 
horizontal door is sometimes shut down upon it and not 
released until the tub is inverted over the screen. All 
these methods, however, cause unnecessary breakage, and 
all deliver the coal in a mass at the top of the screen, this 

rtion of the screen being consequently almost useless 
for its intended purpose of separation. 

The tipping machine which we first notice is represented 
in the first five figures in the commencing, intermediate, 
and concluding positions of delivering coal upon a screen 
under the easy control of a man or boy, the rotating 
bonnett or box being so balanced that the position of the 
centre of gravity dependent upon the tub being loaded or 
Soden onan it, under control of the brake, either to 
tip forward or return. Within this bonnett-is a horizontal 
hinged door, which, notwithstanding any at_ which 
the machine may be allowed to work, though checking the 
tendency of the coal under such circumstances from 
leaving too fast, at the same time yields to it, and thus 
combines with the bonnett or shoot in g the coal 
and causing the process of separation to commence at once 


depressed to an angle found just sufficient for the pape, 
as shown in Fig. 3. The brake is again released, and the 
screen returns to its normal position to receive another 
load, these operations having been performed during the 


Fig. 4 


iod for changing the tubs in the tip above. 

e slack is received in the fixed hopper shown, and thus 
passes into its own truck. One special feature in regard 
to these screens consists in the manner in which the steel 
screen rails are divided into several lengths and ranges, 
and so pitched that the s between one set of bars are 
in a direct line with the of the range preceding them, 
thus greatly facilitating the passage of the slack into its 


represented in Fig. 5, this sketc ing more especiall 

intended to show the manner in which the coal is sadions 
in the tipping machine, which, had it been in an ordinary 
open tipler, would before it attained this position have 
fallen down the screen and been subject to consequent 
injury and deterioration in value. As Mr. Rigg has 
erected over four hundred of his coal-tipping machines for 
various coal districts in this country and abroad, he has 
necessarily arranged a large variety of screens to suit the 
special-requirements of the coal to be dealt with. Those 
referred to above with the single fixed screen for making 
round coal and “through” slack may, however, be taken 
to represent their leading characteristics. The system of 
loading coal under control of a brake, and by utilising 


Fig. & 


gravity when available, in preference to hydraulic or other 
power, been applied with success to the tipping of 
end door, narrow gauge—4ft. 8}in.—railway trucks, and 
one of these machines recently supplied for the West Bank 
Dock, near Widnes, is working with good results. The 
views given of this machine are Fig. 6, end elevation, 
Fig. 7, side elevation, and Fig. 8, plan. The oscillating 
platform of this machine is sop gd constructed of wrought 
iron, and is so balanced that all trucks of medium length 
when placed in the machine tip it forward and cause its 
action, under control of its brake, the projecting spout or 
shoot parallel to the floor of the wagon conveying the coal 
into the hatch, thus not only avoiding the intervention of 
a separate shoct, but materially reducing the breakage 
which occurs in the of coal from a truck when 
otherwise tipped above the ordinary adjustable shoots. 
Though a fair average may be determined as the length of 
a truck, and this tip so balanced as to suit it, it is 
obvious that in the few cases in which the trucks may be 


Fig. 9 


found extremely short or correspondingly long, gravity 
will actin one direction only, and to complete the operation 
of tipping in such cases, the winch shown in the two eleva- 
tions may be used. The machine illustrated is used princi- 
— for Lddies small coasting vessels, and to give increased 

acility for changing hatchways, the projecting shoot is 


balanced and sm pe to rise as shown in Fig. 7. The 
relative positions of shoot and vessel are seen in the 


Fig. 


hopper. short screen on this principle produces more 
efficient work than a long one, having continous bare 
the usual system. Fig. 4 gives a perspective view 

fixed double screen coal nuts, and slack 
from coal which, though requiring to be dealt with care- 
fully, does not contain the impurities, for the removal of 
which the former screen is constructed. The steel rails in 
those are usually larger and continuous. Balanced doors 
are provided under the hoppers, and a large one to convey 


| 
WS 
at 
of it, is brought to rest upon the lower screen 
bars, and it has here so distributed itself as to permit of — 
= 
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AN 
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Fig. 1 
_ 
i 
Fig. 10 
ine 
separate outline diagram, Figs. 6,7,and)8, on next page. The 
capacity. of, these machines is necessarily limited by the 
ae at which the cargo loaded’ can be trimmed in the 
r old, and were this not so, its regular performance of 1000 
tons per day of ten hours could easily be increased. Ir. | 
Rigg’s floating elevator, Figs. 9, 10, and 11, is intended to 
increase the pace at which coal is loaded in this country 
and abroad from barges both as “cargo” and for “ bunker 
coal.” Its construction and operation will be readily 
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understood by reference to Fig. 9, which gives a per- 
spective view of one of these elevations bunking coal from 
a lighter into a large steamer. It will be seen on reference 
to Fig. 9, as well as 10 and 11, that the pontoons, which 


Fig. 6 


Detachadle handle 


athwart in Fig. 9. The power for this purpose is 
obtained from the pair of ten engines on the deck, 


illustrated in Fig. 17, the pace at which they travel being 
under control of a brake, and motion being im 


which also drive the buckets by means of an endless steel gravity, are raised either by the ship’s tackle or its own 


wire rope. The suspended girders are hauled into posi- winch, should other power not be available. 


As the 


Fig. 7 
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| loading of the cargo approaches completion, as shown in 
Fig. 18, th ity for the “drop” and, bein 
ig. 18, the necessity for the p” ceases, g 


carry a deck of about 24ft.in beam, support about the 
centre of this deck a lattice tower, and upon this is a 
revolving cast iron head, from which is suspended a pair 


of steel lattice girders each containing an endless 
chain of buckets or trays, as shown in Figs. 12 and 
Fig. 15 


13. These girders are raised from the fore and aft 
positions, shown in Figs. 10 and 11, to the direction 


tion to suit the lighter and steamer by means of the hand 
winches shown in Fig. 9, and some idea may be formed of 
the facility with which they are raised up and placed 


Fig. 14 


athwart when it is stated that the former operation has 
frequently been performed in seventy-five and the latter 
ninety seconds. An illustration, Fig. 15, represents one 
of these elevators as used for loading grain, and to which 
the buckets, Fig. 14, were applied. A pair of 7in. by 14in. 
winding engines have thus raised grain at a pace exceeding 
150 tons per hour. These buckets fill by gravity, which is 
not the case with coal, the quantity being limited to the 
filling —— of, say, eight men in close proximity to the 
foot of the A; coal or or say about 
60 tons per hour. It may, per' n to 
add that the cost of the work this 
pared with manual labour, is very small. 

The automatic drop illustrated in Figs. 16, 17, and 18 is 
intended to reduce the breakage of coal in its passage, as 
is now usual, without check from the vessel’s hatch to the 
bottom of the hold. . The test injury takes at 
the commencement of 1 g the cargo, and the con- 
tinuous chain of buckets shown in Fig. 16 conveys it to 
the bottom of the vessel’s hold, thus avoiding this fall. 
The apparatus consists of this chain of buckets, which 
intercept the coal as received from the ordinary shoots 


constructed of steel, the framework and buckets are 
Fig. 16 


> 
readily removed from this position. Their total weight 
is about 40 cwt. 
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The machinery we have illustrated thus makes upacom- 
plete set for accomplishing the various steps in the removal 


Fig. 7 


of coal from the pit to the sea, the tipping and screening 
from the pit tubs or trams oading rom end-door railway 


after striking the earth. Long after the writer reached the spot, 
although a heavy rain was falling, it was too hot to be touched 
and was finally, nearly two hours later, cooled off by a stream of 
water from a hose, in order that it might be moved and inspected. 
It had been overheated, in of low water, and cold feed 
had then been turned into it. The boiler was in very good order, 
but four years old, and was considered safe for 110 1b. The engi- 
neer was seriously injured, and a pedestrian passing at the instant 
of the explosion was buried in the ruins of the falling walls and 
kill e energy of this explosion was very much less than that 
stored in the boiler when in regular work. 

No. 2 was a Cornish boiler, ee by the writer about 1860, 
and set to be fired under the shell. It was 6ft. by 36, and con- 
tained a 36in. flue. The shell and flue were both of iron @in. in 
thickness. The boiler was tested up to 601b., at which pressure 
the flue showed some indications of alteration of form. It was 
strengthened by stay rings, and the boiler was worked at 30 lb. 
The boiler contained about 12 tons of water, weighed itself 74 tons, 
and the volume of steam in its steam space weighed but 314 lb. 
The stored available energies were about 57,600,000 foot-pounds, 
and about 2,000,000 of foot-pounds in the water and steam, 
respectively, 9 total of nearly 60,000,000. This was sufficient to 
throw the boiler to a height of 3500ft., or over three-fifths of a 


mile. Comparing this with the p , it is seen that the 
introduction of the single flue, of half the diameter of the boiler, 
and the reduced , have reduced the relative destructive 


power to but little more than one-sixth that of the receding form. 
No. 3 is a “‘two-flue” or Lancashire boiler, similar in form and 


usual way.* On the occasion of such an explosion which the 
writer was called upon to investigate, in the course of his pro- 
fessional practice, the engine was hauling a train of coal cars 
weighing about 1000 tons. The steam had been shut off from the 
cylinders a few minutes before, as the train passed over the crest 
of an incline and started down the hill, and the throttle in 
opened a few moments before the explosion. The explosion killed 
the engineer, the fireman, and a brakeman, tore the fire-box to 
pieces, threw the engine from the track, turning it completely 
around, broke up the running parts of the machinery, and made 
very complete destruction of the whole engine. There was 
no indication that the writer could detect of low water; and he 
attributed the accident to weakening of the fire-box sheets at the 
lower parts of the water-legs by corrosion. The use of water- 
tes, the insertion of which produced some loss of strength at the 
re-box, may have had something to do with it, however. The 
bodies of the engineer and fireman were found several hundred 
feet from the wreck, the former among the branches of a tree by 
the side of the track. This violence of projection of smaller masses 
would seem to indicate the concentration of the energy of the heat 
stored in the boiler, when converted into mechanical energy, upon 
the front of the boiler, and its application largely to the impulsion 
of adjacent bodies. The range of projection was, in one case, fully 
equal to the calculated range. the energy expended is here the 
full amount calculated. 
Nos. 9 and 10 are marine boilers of the Scotch or “drum” 
form. These boilers have come into use by the usual process of 
selection, with the gradual increase of steam pressures occurring 


in proportions to many in use on the steamboats plying on our | during the past generation as an accompaniment of the introduc- 
Western rivers, and which have acquired a very unenviable reputa- | tion of the compound engine and high ratios of expansion. The 
TABLE II, 
Stored Energy of Steam Boilers. 
| | 
| dis — Ene Max. height _Initial 
| Area of gs lf Weight of 8 energy in (available) per lb. of of projection velocity. 
| | | & | 
| aq. | | foot- foot- feet feet 
te | Ts. | Ibs. | Ibs. | foot-Ibs. | foot-Ibs. foot-lbs. | ‘Ibs, | feet. | feet. suc, 
1. Plain cylinder 15 | 120 | 100 | 10 | 2500 | 5764 11°325) 46,605,200 | 1,297,880 47,902,580 |/19161 5879 (19161 5879 615 
2. Cornish .. 86 | 730 80 | 60 (16950 27471 31°45 | 57,570,750 | 1,958,420 | 59,509,170 | 3511 | 1336 | 3511 | 1886 476 2a 
8. Two-fiue cylinder 20 | 400 [150 | 35 | 6775 | 6840 37°04 | 80,572,050 | 4,544,730 | 85,116,780 12563 6235 |12563 | 6258 | 900 634 
4. Plain tubular . 39 | 851°97| 75 60 | 9500 | 8255 20°S4 | 50,008,790 | 2,102,190 | 52,110,980 | 5485 2932 | 5485 | 2032 | 595 | 435 
5. Locomotive... 22 (1070 125 | 525 [19400 | 5260 21°67 | 52,561,075 | 2,716,875 | 55,277,950 | 2849 2239 | 2849 | 2239 | 427) 380 
6. Do. a 30 {1350 125 | 650 {25000 | 6920 31°19 | 69,148,790 | 3,910,450 | 73,059,240 | 2922 2287 | 2922 | 2287 | 434) 884 
7. Do. one 20 (1200 125 | 600 [20565 | 6450 25°65 | 64,452,270 | 3,225,870 | 67,678,140 | 3291 2503 | 3291 | 2508 | 460) 401 
8. Do. .. .. ..| 15 | 875 | 125 | 425 [14020 | 6390 19°02] 64,253,160 | 2,384,630 | 66,637,790 | 4753 8259 | 4753 | 3259 549 | 458 
9. Scotch Marine . 82 | 768 75 | 800 |27045 11765 29°8 | 71,272,370 | 3,006, 74,278,430 | 2747 | 1913 | 2747 | 1913 | 421 | 350 
10. age 50°51119°5 | 75 | 350 |37972 |17730 47-2 | 107,408,340 | 4,761,210 | 112,169,550 | 2094 | 2012 2012 | 439 360 
ll. Flue & return tubular | 72°5 2324 200 (56000 |42845 69°81 | 90,531,490 | 4,347,140 | 94,878,610 | 1694 959 | 1694 | 959 830 248 
12, Do. 72/1755 80 | 180 (56000 48570 73°07 | 102,628,410 | 4,550,140 | 107,178,550 | 1914 1024 | 1914 | 1024 351 | 257 
13. Water tube.. .. ..| 70 (2806 | 100 | 250 [84450 21325 35°31 | 172,455,270 | 4,048,310 176,498,580 | 5123 3165 5123 | 3165 575) 451 
14. Do. ‘ 100 |3000 | 100 | 250 (45000 28115 58°5 1866 6,719,980 | 234,085,980 | 5202 | 8177 | 5202 | 8177 | 579, 452 
15. Do. {8000 100 | 250 (54000 13410 108,346,670 | 21606,090 | 110,935,660 | 2054 | 1645 | 2054 | 1645 | 364 | 326 


tion by their occasional display of energy when carelessly handled. | 
That here taken in illustration was designed by the writer, 42in. | 
in diameter, with two 14in. flues of gin. iron, and is here taken as 


oe a | at @ pressure, as permitted by law, of 150 lb. per square 
inch. It is rated at 35-horse wer, u 


ut such a boiler is often | 
driven far above this figure. e boiler contains about its own | 
ight—3 water, and but 37 1b. of steam. The stored 
a le en is 85,000,000 foot-pounds, of which the steam 
contains but a little above 5 percent. Its e losion would uncage 
sufficient energy to throw the boiler nearly 24 miles high, with an 
initial velocity of 900ft. per second. Both this boiler and the 
plain cylinder are thus seen to have a projectile effect only to be 
compared to that of ordnance. é 
A boiler of this class, which the writer was called upon to 
after explosion, had formed one of a “‘ battery” of ten or twelve, 
and was set next the outside boiler of the lot. Its explosion threw 
the latter entirely out of the boiler-house into an adjoining yard, 
isplaced the boiler on the opposite side, and demolished the 
iler-house completely. The exploding boiler was torn into many 
pieces. The shell was torn into a helical ribbon, which was 


| 


trucks, elevating from lighters or barges, and the reduction 
of breakage in its passage to the ship’s hold. 


STEAM BOILERS AS MAGAZINES OF EXPLO- 
SIVE ENERGY.* 
By Rosert H. Tuurston, Hoboken, N.J. 
(Concluded from page 507.) 
Section ENERGY oF BoILERs. 

In illustration of the results of ication of the computations 
which have been given in the p ing section of this paper, and 
for the purpose of obtaining some idea of the amount of destruc- 
tive energy stored in steam boilers of familiar forms, such as the 


engineer is constantly called upon to deal with, and such as the | and 
calculated 


ublic are continually endangered by, Table II. has been : 

his table is made up, with the assistance of Professor C. A. Carr, 
from notes of dimensions of boilers designed, or managed, at 
various times by the writer, or in other ways having special 
interest to him. They inelude nearly all the forms in common 
use, and are representative of familiar and ordinary practice. 

No. 1 is the common, simple, plain cylindrical boiler. It is often 
adopted when the cheapness of fuel or the impurity of the water 
supply renders it visable to use the more complex, though 
more efficient, kinds. It is the cheapest and simplest in form of 
all the boilers. The boiler here taken was designed by the writer 
many years ago for a mill so situated as to make this the best form 
for adoption, and for the reasons above given. It is 30in. in 
diameter, 30ft. long, and is rated at 10-horse power, although such 
a boiler is often forced up to double that capacity. The boiler 
weighs a little over a ton, and contains more than twice its weight 
of water. The water, at a temperature corresponding to that of 
steam at 1001b. pressure per square inch, contains over 46,600,000 
foot-pounds of available explosive energy; while the steam, which 
has but one-fifth of 1 per cent. of the weight of the water, stores 
about 1,300,000 foot-pounds, giving a total of 48,000,000 foot-pounds, 
nearly, or sufficient to raise 11b. nearly 10,000,000 miles. This 
is sufficient to throw the boiler 19,000ft. high, or nearly four miles, 
and with an initial velocity of projection of 1111ft. per second. 
Comparing this with the ouccoaiing cases, it is seen that this is 
the most destructive form of boiler on the whole list. Its simpli- 
city and its strength of form make it an exceedingly safe boiler, so 
long as it is kept in good order and properly managed ; but if, 
through phenomenal ignorance or recklessness on the part of pro- 
prietor or attendant, the boiler is exploded, the uences are 
usaally exceptionally disastrous. The explosion of a boiler of this 
form and of the proportions given here, in the year 1843, in the 
establishment of Messrs. R. L. Thurston and Co., at Providence, 
R.L, through mismanagement, is well remembered by the writer. 
The boiler house was entirely destroyed, the main building seriously 
damaged, and a large expense was incurred in the purchase of new 
tools to replace those destroyed. No lives were lost, as the explo- 
sion occurred after the workmen had left the building. A similar 
explosion of a boiler of this size some years later, within 
sight of the writer, which drove one end of the exploding boiler 
through a 16in. wall, and several hundred feet through the air 
cutting off an elm tree high above the ground where it measured 
9in. in diameter, partly destroying a house in its further flight, and 
fell in the street beyond, where it was found red hot immediately 


d from end to end. The furnace end of the boiler flew 
across the space in front of its house, tore down the side of a 
‘kier-house,” and demolished the kier, nearly killing the kier- 
house attendant, who was standing between two kiers. The oppo- 
site end of the boiler was thrown through the air, describing a tra- | 
jectory having an altitude of 50ft., and a range of several hundred, — 
doing much damage to property en route, finally landing in a | 
neighbouring field. The furnace front was found by the writer on 
the top of a hill, a quarter of a mile nearly from the boiler-house. 
The fireman, who was on the top of the boiler at the instant of the 
explosion, endeavouring to open a steam connection to relieve the 
boiler, then containing an excess of steam and a deficiency of 
water, was thrown over the roof of the mill, and his body was | 
picked up in the field on the other side, and carried away in a | 
packing-box measuring about 2ft. on each side. Cause: Low water | 
consequent overheating, and the introduction of feed before 
hauling fires and cooling down. The energy expended was much 
less than that calculated as above. i 

No. 4 is the common plain tubular boiler, substantially as 
designed by the writer at about the same time with those already 
described, and of the same dimensions as that adopted as a 
standard by the Hartford Steam Boiler Insurance Company.* It 
is a favourite form of boiler, and deservedly so, in the opinion of 
the writer, with all makers and users of shell boilers. t here 
taken is 60in. in diameter, containing sixty-six 3in. tubes, and is 
15ft. long. The general testimony of the best designers of this | 
type, so far as the writer has been able to obtain definite | 
opinions, as well as the observation and the experience of the | 
writer himself, indicate that these proportions are usually | 
thoroughly satisfactory. A length of tube of from fifty to | 
sixty diameters, and liberal spacing, seem to be especially 
advantageous. The specimen here chosen has 850ft. of heat- 
ing and 30ft. of grate surface, is rated at 60-horse power, 
but is oftener driven up to 75, weighs 9500 lb., and contains nearly 
its own weight of water, but only 21 1b. of steam, when under a 
pressure of 751b. per square inch, which is below its safe allow- 
ance. It stores 52,000,000 foot-pounds of energy, of which but 
4 per cent. is in the steam, and this is enough to drive the boiler 
just about one mile into the air, with an initial velocit of nearly 
600ft. per second. The common upright tubular boiler may be 
classed with No. 4. 

Nos. 5-8 are two of the Baldwin and two of the Cooke locomo- 
tive boilers, of which drawings and weights are furnished by the 
builders. They are of different sizes, and both freight and pas- 
senger engines. The powers are probably rated low. They range 
from 15 to 50 square feet in area of grate, and from 875 to 1350 
square feet of heating surface. In weight the range is much less, 

ing from 2} to a little above 3 tons of water, and from 20 |b. 
to 30 ib. of steam, assuming all to carry 125 lb. pressure. 
The boilers are seen to weigh from 2} to 3 times as much as the 
water. These proportions differ considerably from those of the 
stationary boilers which have been already considered. The stored 
energy averages about 70,000,000 foot-pounds and the heights and 
velocities of projection not far from 3000ft. and 500ft.; although 


in one case they became nearly one mile and 550ft. respectively. 
The total energy is only exceeded among the stationary boilers by 
the two-flued boiler at 1501b. pressure. The violence of the 


explosion of the locomotive is naturally most terrible, exceeding, 
as it does, that of ordnance fired with a charge of 1501b. of powder 
of best quality, or perhaps 250 1b. of ordinary quality fired in the 


* Read before American Society of Mechanical Engineers, 


* The Locomotive, September, 1884. 
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selected ples a d for use in the new vessels of the 
United States Navy. The dimensions are obtained from the Navy 
Department, as figured by the chief draughtsman, Mr. Geo. B. 
Whiting. The first is that designed for the Nipsic, the second for 
the Despatch. They are of 300 and 350-horse power, and contain, 
respectively, 74,000,000 and 112,000,000 of foot-pounds of available 
energy, or about 3000 foot-pounds per pound of boiler, and sufficient 
to give a height and velocity of projection of 3000 and above 400ft. 
These boilers are worked at a lower pressure than locomotive 
boilers; but the pressure is gradually and constantly increasi 
from decade to decade, and the amount of explosive energy carri 
in our modern steam vessels is thus seen to be already equal to that 
of our locomotives, and in some cases already considerably exceeds 
that which they would carry were they supplied with boilers of the 
locomotive type and worked at locomotive pressures. The explosion 
of the locomotive boiler endangers comparatively few lives and 
seldom does serious injury to property outside the engine itself. 
The explosion of one of these marine boilers while at sea would be 
likely to be destructive of many lives, if not of the vessel itself and 
all on board. 

Nos. 11 and 12 are boilers of the older type such as are still to be 
seen in steamboats plying upon the Hudson and other of our rivers, 
and in New York harbour and bay. No. 11 isa return tubular 
boiler having a shell 10ft. in diameter by 23ft. long, two furnaces 
each 74ft. deep, eight 15in. and two Qin. flues, eighty-five return 
tubes, 44in. by 15ft. The boiler weighs 25 tons, contains nearly 
20 tons of water and 70 lb. of steam, and at 301b. pressure stores 
95,000,000 foot-pounds of available energy, of which 5 per cent. 
resides in the steam. This is enough to hoist the boiler one-third 
of a mile with a velocity of projection of 330ft. per second. The 
second of these two boilers is of the same weight, also of about 
200-horse power, but carries a little more water and steam and 
stores 107,000,000 foot-pounds of energy, or enough to raise it 
1900ft. This was a return flue boiler, 33ft. long and having a shell 
8#ft. in diameter, flues 8}in. to 15in. in diameter, according to 
location. These bvilers were designed, years ago, by Messrs. 
Fletcher and Harrison—now the W. and A. Fletcher Co.—of 
New York City. It was a boiler of the return flue variety, to which 
that just described belongs, that exploded in the Westfield ferry 
boat, July 30th, 1871, causing the death of about 100 persons and 
wounding as many more. The writer was employed to investigate 
the case for the officials upon whom the duty was legally and 
technically incumbent. It was found that the cause of the 
explosion was the extensive corrosion of one of the girth seams of 
the shell. The accident occurred when the pressure was about 
that ordinarily carried and considerably less than that at which the 
boiler had been tested but a short time before. The energy 
liberated was therefore about the same as would be calculated as 
above from the known dimensions and capacity of the boiler. The 
destruction of the boiler itself, its displacement, and the destruc- 
tion of that of the boat adjacent to it, were minor effects of 
the accident. 

A boiler of the return tubular class was tested to the bursting 
— under steam, by Mr. F. B. Stevens, at Sandy Hook, 

ovember, 1871. The water was up to the water-line and the energy 
liberated was thus the full amount calculated. As then reported by 
the writer,} ‘‘ when a pressure of 501b. was reached, a report was 
heard which was probably caused by the breaking of one or more 
braces, and at 534 lb., the boiler was seen to explode with terrible 
force. The whole enclosure was obscured by the vast masses of 
steam liberated; the air was dotted with the flying fragments, the 
largest of which, the steam drum, rising to a height variously 
estimated at from 200ft. to 400ft., fell at a distance of 450ft. from 
its original position. The sound of the explosion resembled that 
of a heavy cannon, The boiler was torn into many pieces, and 
comparatively few fell back upon their original position.” This 
boiler had been tested by hydrostatic pressure, before its explosion, 
up to a pressure exeeding by 5}1b. that at which the explosion 
occurred. 

The writer subsequently calculated the amount of total energy 
stored in this boiler and analysed the effects of the explosion, 
coming to the conclusions:§ ‘‘(1) That it is very certain 
that the energy of this explosion, and all of its tremendous effects, 
were principally due to the simple expansion of a mass of steam 
suddenly liberated st a moderate pressure, by the general disruption 
ofa boiler of very uniform but feeble strength. (2) That in this 


* The theoretical effect of good ‘eat is about 500 foot-toms per 
pound, according to Noble and Abel. 
t “Journal of the Franklin Institute,” September, 1871. R. H. T. 
t “Journal of the Franklin Institute,” Jan., 1872. 
§ ‘‘ Journal of the Franklin Institute,” Feb., 1872. 
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case the liberation of the steam heart the mass of water 
contained in the boiler, and which took p! the evaporation of 
one pound in every thirteen of the water, which resulted in 
setting free nearly 70,000 cubic feet of steam, would not seem to 
have taken place so promptly as greatly to intensify the effects of 
the exp osion. (3) +7 would seem very doubtful whether Zerah 
Colburn’s hypothesis, which explains the violent ruptures of steam 
boilers by the supposition that the steam liberated from the mass 
of water, in cases of explosion, carries with it and 
es those parts of the shell immediately adjacent to point 
of primary rupture, e quantities of water, which, by their 
impact, extend the b: and increase the destructive effect, can 
have had an illustration in the case under consideration.” 

“We have no right to conclude that such an action as Colburn 
described may not occur in many cases of explosion ; on the contrary, 
the simple experiment described in all text books on natural philo- 
sophy, in which water in a closed vessel, and near the boiling point, 
is caused to enter into violent ebullition by the reduction of pressure 
following the application of cold to the upper part of the vessel, 
exhibits very plainly the probability of an action taking ~ such 
as Colburn describes.” . . . . “‘ There can hardly be a doubt 
that cases do occur in which the same action greatly increases the 
destructive effect of boiler explosions.” 

The more recent experiments of Mi, Lawson at Pittsburgh seem 
to the writer to indicate very strongly, if not absolutely to prove, 
that the Colburn theory has a foundation in fact, and that “‘ not 
only may explosions be intensified in violence, but that they may 
be precipitated, by the action of the stored energy of the water 
contained in the boiler.” It is pres 4 the conviction of the 
majority of engineers familiar with steam boilers that the er 
is pretty nearly proportional to the weight of water present. The 
boiler exploded at Sandy Hook, as above, weighed 40,000 lb., 
contained 30,000lb. of water and 150lb. of steam, stored over 
2,500,000 of thermal units, measured from the boiling point up to 
300 deg. Fah., equivalent to above 2,000,000,000 foot-pounds of 
mechanical rng or enough to raise the whole mass more than 
five miles, Of this only a fraction was available, however, as 
shown in Table I. 

The last three boilers on the list in Table II. are of a type which 
has come into common use only during the last ten years. They 
are water-tube boilers and all of what are popularly known as the 
“‘sectional,” or ‘‘ safety” class. Where a boiler is exploded, the 
disruption may be either general, as in some of the cases cited above 
or it may be local, affecting only a limited portion of the structure. 
It is evident that the localisation of the injury is desirable as a 
means of limiting the rate of discharge of the stored available 
energy, and thus reducing the damage resulting from the accident. 
It was pointed out as long ago as 1805, by the greatest engineer of 
this country at that time—Colonel John Stevens, of Hoboken— 
that the construction of boilers consisting of water tubes principally 
afforded a means of securing comparative safety from explosions, 
anda gos was issued to him by the British Patent-office, at that 
date, for a boiler resembling in its general construction the modern 
“‘safety” boiler. In the specification, communicated to the office 

his son, John ©. Stevens, the original of which is in the hands 
of the writer, Colonel Stevens explains this principle of subdivision 
of the mass of water and of steam in boilers, as a means of insuri 
against destructive explosion as clearly as it has ever been explain 
by his recent followers. All of the later forms of boiler belonging 
to this class have followed the same general plan. The writer has 
selected the forms here described mainly because of their being 
most familiar to him. He has been engaged while preparing this 
per in putting in 250-horse power of one under a very large 
and valuable building in New York city, where he felt unwilling 
to take the risk of employing a shell boiler; he has had a boiler of 
another of these forms under his feet, when in his lecture-room, 
for more than a dozen years, where the location of a shell boiler 


would have been a continual source of apprehension; and he has | P° 


experimented with still another of the selected forms sufficiently 
to feel thoroughly at home with it, and to feel the same confidence 
in its — that he has in the others. Every prudent engineer is 
careful to keep a shell boiler well well insured, and 
knows that, so cared for, the risk in their use is reduced to a very 
insignificant quantity; yet the writer, and grog | every other 
engineer, finds it very satisfactory to be able to feel that any 
boiler that he may be compelled to place under a building, or 
where many lives may be endangered by its explosion, is so con- 
structed that, even were explosion to occur, it would be productive 
of minimum and probably small damage. The writer has not 
hesitated, however, where great differences of cost have entered 
into the case, and where the boilers could be set in a separate boiler- 
house, to advise the use of the shell boiler. By proper construction, 
and with careful management and systematic inspection, the danger 
and risk are reduced to a very 8! amount. 

The ‘‘ sectional” boilers are found to have, for 250-horse power 
each, weights ranging from about 35,0001b. to 55,000 lb., to contain 
from 15,000 lb. to 30,0001b. of waterand from 25 1b. to 58 lb. of steam 
to store from 110,000,000 to 230,000,000 foot-pounds of energy, equal 
to from 2000 to 5000 foot-pounds ond lb. of boiler. The stored 
available energy is thus usually less than that of any of the other 
—— boilers, and not very far from the amount stored, nein 
for pound, by the plain tubular boiler, the best of the older forms. 
It is evident that their admitted safety from destructive explosion 
does not come from this relation, however, but from the division 
of the contents into small portions, and pee from those 
details of construction which make it tolerably certain that any 
rupture shall be local. A violent explosion can only come of the 
general disruption of a boiler and the liberation at once of large 
masses of steam and water. 

In the year 1872 the writer, the rt of a com- 
mittee conducting tests of steam ers at the exhibition of the 
American Institute for 1871, with the approval of the committee, 
in the market, the water space, an uently the steam space o! 
the boiler, is contained in a large number of comparatively small 
compartments, each of which is very strong, and the explosion of 
which is not likely to result in that wide-spread destruction of 
——— and that t loss of life which so frequently follows the 
exp osion of the older and more common forms of steam boiler. 

‘Your committee feel confident that the introduction of this 
class of steam boilers will do much towards the removal of the 
cause of that universal feeling of distrust which renders the presence 
of a steam boiler so objectionable in every locality. The difficulties 
in inspecting these boilers thoroughly, in regulating their acti 
and other faults of the class, are gradually being overcome, an 
the committee look forward with confidence to the time when their 
use will become general, to the exclusion of the older and more 

srous forms of boilers.” 

The writer is confident that this is still the sentiment of engineers 
generally, and the time to which that committee then looked for- 
ward with such interest is rapidly approaching. The figures just 
given and the comparisons made in this paper, may aid somewhat 
in —e engineers to the yrcren of carefully considering 
the magnitude and the dangers of the wonderful force with which 
they have to deal, and to the importance of finding ways of making 
its use satisfactorily safe. 


THE ELECTRIC RESISTANCE OF PLATINOID.+ 
By J. T. Borromizy, M.A., F.R.S.E. 

IN the course of a series of ex! ents on the electric resistance 
of various metals and alloys, and in particular on the variation of 
the electric resistance of these metals and alloys with temperature, 
the author has examined a new alloy (called by the inventor 
** platinoid ”), which has turned out to have important p jies. 
This alloy is the invention of Mr. F. W. Martino, of Sheffield, who 


* “ Journal of the Franklin Institute,” February, 1872. 
+ Paper read before the Royal Society. ; 


kindly supplied specimens of the metal, and wires specially drawn 
down to the finer gauges for experiments. 

Platinoid is practically German silver with the addition of a 
small percen: (1 or 2 = cent.) 
tungsten is added in the form of phosphide of Se ase 
siderable percentage of which is in the first place fused with a 
portion of the copper. The nickel is then added; and then the 
zinc and the remainder of the co The mixture requires to be 
re-fused more than once, and during the process the phosphorus 
and a considerable portion of the tungsten originally added 
is removed as scoriz, In the end there is obtained a beautiful 
white alloy, which is platinoid. When polished the alloy is 
scarcely distinguishable in appearance from silver. To test the 
claimed for it Ay to being has 

m keeping ornamental specimens lying exposed to the ordinary 
town atmosphere ; and has satisfied himself that the alloy has a 
very remarkable power of resisting the tarnishing influence of the 
air of a large town. 

It is, however, the electric resistance of platinoid that has chiefly 
interested the author. German silver wire has proved of great 
use in the construction of galvanometer coils and resistance coils, 
on account of two important properties, viz., its very high resist- 
ance and the smallness of the variation of its resistance with —- 
of temperature. Both those properties are possessed in a sti 
higher degree by platinoid ~ > 

The resistance of German silver differs considerably in different 
specimens. It is commonly stated to be 21°17 x 10 ® B.A. ohms 
between opposite faces of a centimetre cube at 0 deg. Cent.;* or, 
reducing to legal ohms, 20°935 x 10 © legal ohms between the 
——_ faces of a centimetre cube. The following table shows 

e resistance of a number of speci of platinoid wire :— 


Diameter in Resistance between 

Bpecify- | decimals of ane opposite faces of a 
conti section. | metre, cent etre legal 

16 1610 181 36°98 x 10-¢ 

1430 0160200 202 32°36 

18 1230 01149400 288 34°38 

19 1110 0096770 34°16 

20 0058760 555 32°61 

A 5 80 1 34°76 x 1076 

B 0495 “001: 1°707 32°85 

28 0012690 2°605 33°06 

29 “9340 0 3°412 

82 0290 4°371 28°8' 

36 0220 0003801 8°219 31°24 


It appears from these results that the specific resistance of plati- 
noid is about one and a-half times that of German silver. 

The experiments on the variation of resistance of platinoid with 
temperature were carried on in the following way :—The specimen 
of platinoid to be tested was wound ona wooden bobbin, on the 
surface of which a screw had been cut, and the spires of the helix 
were kept separate by lying between the threads of the screw. 
This coil was immersed in a bath of oil, and was connected in 
series with a known wire of German silver, the temperature of 
which was kept constant, and with a single Daniell’s cell. The 
differences of potential between the two ends of the platinoid wire 
and the two ends of the silver wire were determined by 
applying the electrodes of a high-resistance galvanometer. The 
ratio of the differences of potential is the same as the ratio of the 
resistances of the two wires. 

In the following table is shown the ratio of the resistances of 
a specimen of platinoid wire at different temperatures to its 
resistance at zero, The wire used was the same as that specified as 
No 20 in the table of resistances. The length of the wire ex- 
rimented on was about four-fifths of a metre. The only trouble 
in the experiment was the keeping the oil-bath, which was filled 
with linseed oil, thoroughly stirred, and of uniform temperature 


throughout. 
Resistance. The Res. 
Temperature. at 0° C. 
30. 1°0075 
40. 1°0066 
10097 
60. 10126 
70 . 1°0134 
80. 1°0166 
100... 1-0209 


This gives for the average percentage variation of resistance per 
1 deg. pot between the temperatures 0 deg. Cent. and 100 deg. 
Cent., the number oat. second wire tested very - ly 
in a similar way gave for this average percentage variation between 
0 deg. and 100 =. 0°022 per degree, with a steadily increasing 
rate of variation from the beginning. 

To compare this increase in resistance due to increase of tem- 
perature with that observed in other metals and alloys, we find 
that the percentage increase of resistance for 1 deg. Cent. at 
20 deg. Cent. for copper is 0°388; platinum-silver alloy, 0°031; 
gold-silver alloy, 0°065; and for German silver, 0°044. These 
numbers were obtained ~ 4 Matthiessen in the course of his experi- 
ments for finding a suitable metal or alloy for the purpose of con- 
structing the British Association standards of electric resistance. 
It appears that the variation of resistance of plantinoid with 
temperature is very much smaller than the smallest observed for 
any of the metals and alloys then examined. 

e modulus of rigidity, the Young’s modulus—or modulus for 
elastic longitudinal extension—and the breaking weight for 
platinoid wire were also determined. The wire used was a portion 
of that marked A in the foregoing table. This wire is a little 
larger than No. 24 of the Board of Trade standard wire gauge, and 
has a diameter of 0°0595cm. The rigidity modulus was found to 
be 4751°8 x 10° grammes weight per square centimetre. The 
Young’s modulus is 1222°4 x 10° grammes weight square 
centimetre. The breaking weight is about 6°029 x 10° grammes 
weight per square centimetre. The specific gravity of platinoid 
wire has also found by the author to be 8°78 compared with 
water at 20 deg. Cent. Platinoid when drawn hard is softened, 
like copper, by heating and sudden cooling. 


ON THE COMBUSTION OF GUNPOWDER IN 
GUNS.+ 
By LizuTENant J, F. Mees, U.S.N, 


THE object of this paper is to present what seems to be a reason- 
able explanation of what are commonly called ‘‘ wave pressures ” 
in guns. When charges of powder are fired under certain con- 
ditions of loading, the readings of pressure gauges placed in dif- 
ferent parts of the chamber differ very sensibly; and the pressure 
to be anticipated, instead of being capable of Line predicted with 
reasonable , seems capricious and unfettered by law. It 
appears that the cause of these effects, though they are in different 
cases apparently due to very different causes, may all be ascribed 
to the powder being placed in bad geometrical conditions as to its 
lighting and burning. 

It is neee to note in the first place that the pressure 
depends very intimately upon what the French call the density of 
loading, which is the weight in unit volume of the powder in the 
charge form. If the weight of powder in a fixed volume be large, 
obviously the pressure will be high, and vice versd. Before a 
charge is lighted, the density of loading is the same throughout its 


of metallic tungsten. The | part 


an irregular formation of gas 
points of the charge, it be deformed and pressed 


sphere 
here being so e that the dimensions of the ins may be 
ted atits centre, 


in along a radius of this surface, we shall pass through regions in 
which the pressure is higher and higher, and in which the heated 
gas is moving outwards through the interstices of the ions of 
the grains which are still unburned at high velocities. now we 
conceive a cylinder of some unyielding substance to be passed 
through the sphere of ins of powder, with its axis 
through the centre of the sphere, it is evident that we shall al 
the circumstances of burning. The lighting surface will still be a 

here until it touches the cylinder; but at that instant, since the 

irections in which the gas already formed may escape become 
limited, the velocities of flow in the availabl 
increase. Further, as the radius of the unyielding cylinder con- 
tracts, the conditions favouring the equalisation of pressure 
become worse, until, by the contraction of the cylinder’s radius, 
the — to be burned becomes a long thin cylinder. en, 
further, we conceive an unyielding diaphragm to through the 
cylinder at the point of ignition, we have nearly the conditions of 
burning of a long thin charge. 

In a very lucid and admirable paper on the “ Heavy Guns of 
1884,” Bow J at the Royal United Service Institution on June 20th, 
1884, Colonel Maitland states the following:—‘“‘ The principle of 
chambering—that is, of enlarging that part of the bore which con- 
tains the explosive—depends upon a peculiarity in the action of 

wder charges which is not very — known or understood. 
Po will endeavour to make the facts clear to you. Supposi 
I fill a chamber which measures 1°15in. in diameter and 18°6in. 
in length with R.L.G.? powder, at a density* of 35°6 cubic inches 

r lb., as in the proof charge of the 12-pounder muzzle- 
ae field gun; the pressure will be extremely capricious, 
varying from about 26 tons to 374 tons per square inch; the 
velocities will vary also, but to nothing like the same extent. Next, 
supposing I fill a chamber which measures 7in. in diameter and 
18°6in. in length with 201b. 3 oz. of R.L.G?, at the same density 
as before, as in the 7in. muzzle-loading gun, I shall get fairly 
regular pressures and velocities; the pressures will be about 
22 tons only, varying about a ton above and below, although 
the densities of the charges are equal, and there is more 
than five times as much powder in the charge which gives the lower 
pressure. This anomalous it arises trom the shape of the 
chamber. It is found that long narrow chambers favour the 
development of wave pressures, as they are called, in a surprising 
degree, and experience has clearly shown that to get the best effect 
out of the charge, the chamber should not be longer than from 
three to four times its diameter. With a powder which is slow in 

roportion to the size of the gun, it is generully safe to approach 
a diameters in length; but with a powder quick in-proportion 
to the size of the gun, it is often dangerous to exceed three dia- 
meters in length. The cause — to be that as soon as the 
charge is lighted the gas first evolved travels through the chamber 
from end to end with great rapidity, and sets up a dynamic action 
of a vibratory or wave character. 

“But if it is asked why increasing the diameter of the chamber 
should mitigate and indeed remove this action, I have to confess 
frankly that I do not know. In the cases given the gas has ne 
as far to travel, and to acquire momentum in, but it seems to lose 
the intensity of its rush from end to end when afforded increased 

la ly. Many efforts have been made to overcome this 
ifficulty, and to obtain satisfactory bustion in long narrow 
chambers by means of extensive air spacing, or by introducing 
central tubes of zinc and other substances, but the results have not 
been promising, and in the Royal Gun Factory we have kept 
all our chambers short and thick, so as to consume the charges 
under the most favourable conditions.” The violent motion of the 
gas which is here described no doubt takes place; but it is the 
effect, and not the cause of the differences of pressures as regis- 
tered by the gauges. 

The experiment which Colonel Maitland cites is very apt, and 
seems to present the solution which he seeks. In the two 
cylinders, if they were each lighted all over their cross section at 
either end, their conditions of lighting and burning would be abso! 
lutely identical. For we may conceive the larger cylinder to be 
made up of a number of the smaller ones; and the reasonable 
assumption that the dimensions of the grains are small when com- 
pared with those of their containing eee being again made 
it is apparent that each of the smaller cylinders will light and 
burn along their length precisely as though they were held in an 
unyielding envelope. If, however, each of the two cylinders were 
lighted at a point, as was undoubtedly the case—though this state- 
ment is not made—then the conditions for the approximate 
—_— tion of density of loading 


The surface which is just lighting in the former will very soon be a 
right section of it; while in the latter this surface will be nearly a 
hemisph and will approach a right section of the cylinder only 


It is clear also that —— which favours the rapid formation 

i luce inequalities of density of loading at 

the instant of burning. So that, although we may find in any 
cham pressure is tractable under certain conditions, 
no means infer that this will still be i 


yet we can the case with a 
quicker powder. 
A large value of the ratio Jength of chamber_ then, 


diameter of chamber 

in the conditions of lighting universally adopted, to be an unre- 
movable cause of inequality and violence of in the cham- 
bers of guns; and, as is well known, in order to keep this ratio 
within certain limits, the in ing of the diameters of powder 
cham with all its attendant evils, has been resorted to. If by 
any e ient in lighting the charge at oe — and yet delay- 
ing its action somewhat so that the shot could get away before the 
whole charge is burned, this evil can be removed, a great improve- 
ment will be made. 

It is interesting to examine what might be the probable effect of 
lighting the charge axially at its front end. In this case, since the 
shot moves more readily than the gun, it ap at first sight as 
though the conditions as to ight improve over the rear 
ignition, as parts of the gas formed would expand in the direction 
in which the shot is moving; but the parts of the charge which 
would burn when their density of loading was high would, in this 
case, be those near the breech plug, and it appears reasonable, 
therefore, to regard this method of ignition with distrust. 


OPENING OF A New Rattway. —A new branch rai 
necting the watering-place of Southsea with the main lin 
between London and Portsmouth was opened on Wednesday by 
Lady Willis, the wife of the Lieutenant-Governor of the Garrison 
and General Commanding the Nouthern district, who was pre- 
vented by indisposition from being present at the ceremony. 

SocrETy OF ENGINEERS. —. ments have been made for a 
visit of the members and associates of the Society and their friends 
to the Locomotive and Carriage Works at Ashford, on Wednesday, 
the 8th July next, The train will leave Charing-cross at 10.17 a.m. 
Cannon-street at 10.27, reaching Ashford at 12.1. The works will 
then be inspected, and luncheon will afterwards be provided by 
the directors of the South-Eastern Railway Company. 


con- 


* Given by Professor Fleeming Jenkin, F.R.S., as expressing the 
results of Matthiessen’s 
+ Proceedings of the Naval Institute, Annapolis, Md. 


* For definition of the term density of charge, as 


as density of 
see “ Text 


Book of Ordnance and at the 


Naval ‘Academy, 1884, 


5 
volume; but 
at different 
| violently, the density o' ing at the of burning of any 2 
may become variable, and may be very high at some points. 
it 1s evident th he p just lighting will at any instant lie ona 
spherical surface whose centre is the point of ignition. If we pass 
after the lapse of a longer time. : 
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40-TON FLOA 


TING CRANE. 


Fig. 8 
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We are indebted to “Glaser’s Annalen fiir Gewerbe und 
Bauwesen” for the following description of a floating crane 
erected in 1883 at Stettin harbour. It was originally intended 
that the crane should be stationary, and fixed on the quay; 
but this idea was abandoned on account of difficulties expected 
in providing a substantial foundation, and it was decided 
to erect the crane on a pontoon floating in a basin specially con- 


structed for it, as shown in Fig. 7, page 6. To facilitate the | gird 


transfer of the loads between vessels and rail or road, one corner 
of the pontoon is pivotted to a centre pile, and it can swing round 


FIC.13. 


20 X- 


Fic.i2. 


this point into any convenient position. Ordinarily the crane is to 
be used in this way, the vessels being brought up to it; and it 
is only in certain special cases that the crane will be required in 
other parts of the harbour. As euch cases are not expected to 
be very frequent, the pontoon has not been provided with 
special propelling mechaniem, and for locomotion it must rely 
on its own capstans or on a tug. bh 
The motive power for all the operations anesare loading 
and unloading vessels is furnished by a vertical boiler and a 
twin engine with reversing gear, no provision for hand power 
being made. The pontoon is 20m. long and 11m. wide, wholly 
made of iron, the plates at the bottom being 8 mm., and those 
at the sides 6°5 mm. thick. The gy of the crane and its 
mechanism is distributed over the bottom by a system of 
girders, consisting of two longitudinal girders placed 7m. apart, 


and seven transverse girders which transmit the load to twenty- 
one I iron ribs placed longitudinally along the bottom. The 
pontoon is covered by a water-tight wooden deck, and at the 
rear end is fixed a ballast tank capable of holding 45 tons of 
water. The engines and boiler are placed in the hold of the 
pontoon at the rear end, whilst the sockets for the shear legs 
are placed at the front end immediately over the two main 
i girders and three of the transverse girders are 


ers, These i 
made use of for subdividing the hold into nine water-tight com- 
partments. 


-- 6,99 —». 
i 


As will be seen from Fig. 1, page 6, and Fig. 8, the derrick 
is movable, its lower end terminating in a cross-head, which, by 
means of two screws worked from the engine, can be shi 
up or down between the inclined fixed guides. In this manner 
the crane legs can be inclined more or less, and the load shifted 
out or in. @ maximum distance from the crane hook to the 
front edge of the pontoon is 8m. with a load of 14 tons, Each 
of the crane legs consists of four angle irons with diagonal 
bracing. The footsteps are cast iron bearings with top straps ot 
tng the crane legs lifting off; two tie rods prevent their 

ing forced out laterally. The derrick consists also of four 
angle irons braced diagonally, and its head is hi to the top 
of the crane legs by a turned’ bolt, which at the same time 
serves for the three top sheaves. There are three sheaves in 
the lower block, so that, abstracting from friction, the strain on 


the chain is one-sixth of the load. The maximum load is 
40 tons when the draught of the pontoon is 1750 mm. in 
front and 250mm. at the back. With a load of 13 tons the 
pontoon is horizontal. As will be seen from Figs. 8 and 9, the 
chain drum is worked by spur gearing and by a worm and 
wheel, the two gears being connected by a coupling, having just 
sufficient play to allow the worm to lag when the toad is being 
raised by means of the spur gear, and conversely, to allow the 
spur pinion to lag when the load is being lowered by means of 

e worm gear. In this manner the winch combines the safety 
of worm gearing without its waste of power through friction. 
The engine has cylinders of 200mm. diameter and 200 mm. 
stroke—about 8in. by 8in.—and runs at 150 revolutions per 


minute; normal steam pressure, 1051lb. The 
mitted from the engine to the winch, the derrick screws, and 
the capstans, by means of friction clutches, and either of these 
may be worked singly, or two or more of them simultaneously, 


as req' 

On the deck of the pontoon are fixed two rails, on which a 
railway truck or wagon can be placed, by drawing in the derrick 
until the crane head is vertically over the rails. It is thus 


power is trans- 


possible to unship a whole railway or small locomotive, 
and carry it to another part of the harbour to be landed. 

The author of the article in Glaser’s Annalen, Herr D. 
Blauel, from which we take our description, enters into some 
theoretical questions, and since his method of treatment appears 
to be both simple and practical, we add to our above description 
an abstracted translation of Herr Blauel’s calculations. 


FIC.14 


A. Stability.—The depth of immersion of the pontoon with 
ballast tanks filled is, from actual measurement, 0°510 m. at the 
front edge, and 1140 m. at the back edge; average, 0°825 m., 
which co nds to a total displacement of 181,500 kilogs, 
The amount At (see Fig. 10) by which the draught in front 
exceeds and the draught behind falls short of the mean draught 
can be calculated with sufficient approximation by the formula— 


P (18+ = 1000.11.10 4 ¢ +M, 


where P is the load suspended on the crane ; / the length of the 
pontoon ; h the height of top sheave above bottom of the pon 


FIG.16 
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toon ; and M the static moment of the crane without load in 
reference to the transverse axis of pontoon. Since for P = 0, 
trial has shown that A ¢ is 0°315, we obtain by substitution into 
above formula— 

M = 231,000 kgm. 


gm 
By substituting the value for h = 20°5 m. and / = 20m., we 
obtain for a load of P = 50,000 kilogs.— 
At = 1°060m, 

to which corresponds in front a draught of 2°112 m., and at the 
back a draught of - 0°008m. Both these measurements were 
verified at the trial. With a load of 40,000 kilogs., A t=0°751 m. 
and the draughts are 1°758m. and 0°236 m, respectively. 

B. Stability against wind pressure.—It is assumed that the 
pressure of wind be 125 kilogs. per square metre of exposed gross 
surface, no deduction being made for be openings between the 


bracing rods on crane legs and derrick. If a load of 
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40,000 kilogs., having an area of 9 square metres, be suspended, 
the total surface exposed is about 101 square metres, to which 
corresponds a lateral pressure of 12,625 kilogs. exerted at a 
point 4°5 m. above the level of the water, and 4 m. in front of 
the middle of pontoon. The centre of displacement lies 0°6m. 
below the water line and 2°566 m. in front of the middle. 
Consequently the wind exerts a turning moment of 12,625 
(4 — 2°566) = 18,104 kgm., and tends to capsize the pontoon, 
the leverage being 45 + 0°6 = 5°"1m. Since at the same time 
the load pulls on one side—Fig. 11—the list of the pontoon is 
further increased. In the case assumed the author finds that on 
the wind side the draught is diminished by 0°249 m., whilst on 
the lee side it is increased by the same amount. 

C. Calculation of strains.—In order to equalise as much as pos- 
sible the strain in the bottom ribs and in the transverse girders, 
even if the pontoon is depressed in front by the load, the latter 
are placed nearer together in the front part. Each rib can be 
considered as a girder loaded all over by the water pressure 
from below, and supported at its ends by the transverse girders. 
Let Tbe the mean depth of immersion of one section, / the 
distance of the transverse girders, and assume the weight of 
bottom and ribs to be 45°6 kilogs. per metre run, then we find 


the maximum bending moment M = (0° T - 0°0456) La 


100,000 kg. cm. With a load of 50,000 kilogs. we obtain the 
following moments—see Figs. 12 and 13. 


- Section | Maximum moment. 
Fig. 12. } Mean draught. kg. cm. 

A } 0°125 880 
B | 0°390 7,7 

Cc 0-681 22,118 
D 0-v99 34,073 
E | 1°307 38,216 
F 1°569 $1,172 
G 1°794 28,380 
H | 2-006 31,913 


The greatest strain occurs in Section E. The pressure trans- 
mitted by each bottom rib to the transverse girder is on 


,, 
IV 11937 5, 
v. 15152 


Allowing 0°94 kilogs. for the weight of transverse girders per 
centimetre run, the greatest bending moment is found to be 
1,361,350 kg. cm. Girder III. is strained by the upward pull of 
the derrick. To find the force exerted, a trial load of 50,000 
kilogs. is taken, and to this is added the weight of the blocks 
and half the weight of crane legs and derrick, in all 6000 kilogs. 
(Fig. 14). The downward pressure between the two crane legs 
is found to be 

56,000 = 133,000 kilogs. (Fig. 15), 
and the pull on the crosshead at the foot of the derrick is 

11°74 

56,000 = 93,1 

00 7059 93,135 kilogs. 

Of this pull — = 8333 kilogs. is taken up by the chain, 


leaving about 85,000 kilogs. to be resisted by the frame. 
Resolving this force into two components H and V, Fig. 14, we 
find, for the vertical component acting on Girder IIL, V = 55,855 
kilogs., and for the horizontal component H = 64,083 kilogs. 
Part of the weight of the machinery and of the water ballast, in 
all about 6000 kilogs., act against this force—Fig. 16. The 
greatest moment on Girder III. is 8,058,054 kg. cm. Girder II. 
is strained to 1,415,375 kg. cm. The forces acting on the two 
longitudinal main girders are shown in diagram, Fig. 17. Fora 
trial load of 50,000 kilogs. they are, in kilogrammes :-— 


1. 2 12,215 

-16,440 
WV 8,150 
+12,61 

VI +14,657 
VII +15,382 
Ix. + 8,440 


The maximum bending moment occurs at V., and car be com- 

puted from the above figures. It is 

M = 12,215 . 1100 + 15,470 . 850-16,440 . 600-8150 . 300. 
M=142,776 kg. cm. 

The horizontal component H, Fig. 14, is taken up by two 

diagonal stays, the strain in which is 


4/2=45,315 kilogs. 


The crushing strain in each crane leg resulting from the down- 
ward pressure of 133,000 kilogs. is : 


20°775 
20°540 67,404 kilogs. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves oar mi the opinions of our 
correspondents. 


LAWS OF MOTION. 


Sir,—I very heartily concur in nearly all Dr. Lodge has written 
on this subject. It may be my dulness—very likely it is—but I 
confess I find myself as much puzzled as “‘¢, II.” is asto Dr. Lodge’s 
meaning when dealing with the case of the freely falling stone. 
Throughout this controversy Dr. Lodge has been emphatic in his 
warnings against the error of supposing that a truck or cart can 
resist its own motion, and wrote, indeed, to correct a statement of 
his own in which he spoke of the drawback of the cart, when he 
really meant to describe the drawback of the ground. But if it be 
incorrect to speak of the drawback of the cart, it is surely equally 
incorrect to write, “‘the push-back of a stone.” For, according to 
Dr. Lodge, the stone is a poor weak-minded thing—the mere 
shuttlecock of circumstances or forces, as far as I can gather—and 
has no age! of its own to resist the attraction of gravity or any- 
thing else. Why then does it push back at all unless some other 
force opposed to gravity is keeping it back? Dr. Lodge, indeed, 
admits that there is another force involved, though he does not 
say what it is, and denies that it is acting on the stone. All this 
is deeply interesting, though not a little confusing toa simple mind, 
and cannot be explained away by the mere statement that the 
second force is the reaction or push-back of the stone. For as the 
cart cannot resist the horse, except by gravity acting on it, so by 
ars f of reasoning one would not have supposed that the stone 
could resist the attraction of gravity wie some other force 
pushed it back. I look forward with much hopefulness to your 
next issue, when Dr. Lodge will perhaps have the goodness to tell 

‘us in one line—almost one word would suffice—what that other 
force is, and so enlighten the heathen ignorance of 

July 1st. A STUDENT. 


Srm,—The discussion between myself and Dr. Lodge is now 
wees — beyond which it seems to me that it cannot be 
" spushed wi vantage. Dr. Lodge not only seems to forget what 


I have written, but even what he has written himself. In no other 
way can I explain the extraordinary course he has taken in his 
last two or three letters. Quite oblivious of the fact that I have 
from the first insisted that all energy is kinetic—a mode of motion, 
in fact—he, in his letter of June 8th, took me to task for not 
urging this view, and he twitted me for not touching on elasticity. 
In my last letter of the 16th June I directed his attention to 
that which he had overlooked, and referred to elasticity as a mode 
of motion; and now he asks me what this has to do with the laws 
of motion. This is, to say the very least, inconsistent. For the 
rest, he practically leaves my letter unanswered. He very cour- 
teously disputes the accuracy of my plank on rollers experiment. 
Why does he not try it for himself? 

I have repeatedly asked Dr. Lodge for answers to questions, and 
I have asked in vain. I will try once more rather than prolong 
this letter by going over it sentence by sentence. In the sixth 
paragraph of his letter are these words: ‘* There is a stress between 
A and rope, and a stress between A and ground. There is a stress 
between B and rope, and a stress between Band ground. So far 
we agree; but ‘‘®, II.” seems to wish me to go further, and agree 
that these four stresses are always and necessarily equal. This I 
can't do. They all happen to be equal during periods of static 
straining or equilibrium, but directly motion begins they are not 
equal; in fact, motion begins because they are not equal.” 

I now ask Dr. Lodge for a definite answer to the question, Wh: 
are they not equal? This is precisely what I cannot understand. 
The thrust of A on the ground is derived from the rope stress, and 
cannot be either more or less; for, take away the rope, and there 
can be no stress on the ground. The thrust of B on the ground is 
also, in like manner, measured by the rope stress. Dr. Lodge goes 
so far as to admit that all this is true while no motion is taking place. 
But, this being the case, no motion could take place according to his 
views; consequently he has to qualify his first admission by assert- 
ing that motion “ begins because they are not equal.” Thus at 
one instant all the stresses are equal; in the next they cease to be 
equal. Again I ask Dr. Lodge to tell me why? 

Let us put this thing in simple figures, to impress it on our minds, 
The pull of A=50lb., that of B= 50]b.; the thrust of A= 50]b., 
that of B = 50lb. Dr. Lodge says that the “ground stress "— 
“thrust” Ihave called it—on A is ey | bigger than any of the 
others. Let us —— that it becomes 601b., now where does the 
extra 10lb. come from? Would it be possible for this 101b. to be 
exerted without the rope? Would it exist without the other 
three stresses? If not, then it must in some sense or way be due 


‘| to them. 


This is really a crucial question. I have asked it and re-asked 
it, and now I ask it for the last time. I tell Dr. honestly 
that I have looked at this question from every point of view that 
suggests itself to me, at have entirely failed to see from what 
in this concrete system of balanced static stresses motion can 
possibly be derived save from the motion of something external to 
it. The motion, as I have already stated, I believe to be obtained 
from the oxygen breathed by the pullers; but this is beside tte 
mark. My definite statement is that we have balanced stresses in 
the system. Dr. e asserts that they are not balanced. It 
rests with him to prove that they are not. Of course, it will not 
do to assert that because motion takes place it is clear that they 
are not balanced. That would be to beg the question. 

I think Dr. Lodge will agree with me that it is expedient to 
confine our attention for the moment to this question, leaving all 
others in abeyance. TI, 

June 30th. 


S1r,—Of course I must have the proverbial “last word.” After 
all that I have written, ‘‘%. I.” still credits, or rather discredits, 
me with believing in unbalanced Forces! I no more believe in an 
unbalanced Force than he does. Such a belief, indeed, would be 
about as absurd as belief in an effect without a cause. I believe 
in the conservation of all force, and that it can no more be created 
than it can be destroyed. In thisI think I take a wider view than 
“*®, T1.,” for it is only the manifestations of Force which I believe 
to be variable, while the sum of the whole remains unalterable. 

June 30th. A Girton GIRL. 


Srr,—I have read the discussion on this subject in your pages 
with interest not unmingled with surprise. While siding with 
neither party, let me point out that Dr. Lodge seems to use the 
word force in three different senses; namely, as an active effort, as a 
passive resistance, and as a cause of momentum. May I ask him 
to give in a few words a definition of force which will apply to all 
that he has written on the laws of motion in THE ENGINEER? I 
notice in one of his letters the words, ‘‘ Motion may mean any- 
thing.” This is new tome. May I ask what Dr. Lodge intends to 
convey by the proposition? B, A. 

Cambridge, June 29th. 


FUTURE NAVAL BATTLES AND HOW TO FIGHT THEM. 


Srr,—My attention having been called to a review of my book 
on the subject above named, in your issue of the 12th June, I 
desire, in the first place, to thank you for the favourable terms in 
which you have noticed my endeavours to elicit thoughtful inqui 
on matters relating to the science of modern naval warfare, or | 
in the second place, I would ask to be allowed to offer a few obser- 
vations on those points on which you consider that some naval 
officers would differ from me in opinion. 

I would point out that, whilst urging the importance of tactical 
education for naval officers and of an official text-book on tactics, 
and ae the vagueness of the General Signal Book for 
instructive guidance in tactics, I never suggested that my book 
could fulfil these purposes, beyond inviting thoughtful considera- 
tion on a variety of subjects closely connected with the exigences 
of = waa and fighting endurance under existing conditions of naval 
warfare. 

I offered my opinions, perhaps, too boldly on subjects which, in 
the absence of practical experience, certainly admit of doubtful 
acceptation, and in treating the subject of securing the Suez Canal 
route in war time from a strategical point of view, it was not well 
possible to avoid commenting upon the political aspect of the ques- 
tion; but I adopted this line of argument because I deprecate the 
idea of = for a war to teach us how to shape our preparations, 
when doubtful problems of design and construction of ships of war 
can be satisfactorily solved by being brought to the test of actual 
experiment which a spirit of false economy has hitherto withheld. 
It was also necessary to expose the extravagant folly of wasting 
resources to obtain a preponderance of power on land over the 
Suez Canal, whilst neglecting to provide the means of command- 
ing the approaches in event of war with a European Power or 
Powers. You say that some naval officers consider that I f° too 
far in the direction of a special class of ship for fighting in line of 
battle, because “‘ships in a fleet may often have to fight singly, 
and that a permanent loss of speed with no real protection against 
ramming is a fatal objection, and that such officers would admit the 
need of protection against torpedoes, but would prefer hinged spars 
which might be carried agaiast the side, and when let down might 
hold a steel net ata much greater distance than I contemplate. That 
this no doubt would interfere very greatly with speed when the 
net was out, but would be chiefly needed at night and not when 

ips are in motion, and when the net was not out the ship would 
have her full 

To these officers I would answer as follows: My book recom- 
mends two classes of fleet ships, the one for fleet actions, and the 
other for single combats when cruising alone, and that each class 
should be most perfect in those special qualities adapted to those 
two conditions of fighting which admit of distinct possibilities of 
tactical manceuvring, and I hold strongly to this opinion as a canon 
of fighting efficiency, on the grounds that the introduction of 
torpedo warfare has revolutionised naval warfare, and renders it 
of supreme importance that when the power of manceuvring is 
restricted by the exigences of fleet formations, ships should, if 


possible, be provided with some such mode of defence against 
torpedo attack as would not reduce their speed and handiness 
beyond what is essential for their efficiency, and I cannot conceive 
that single fights will result out of fleet actions—at least, not of 
any duration—it being most important that ships should keep 
together for mutual support. As you say that ‘‘ hanging screens 
are not intended to be used except at night and when ships are not 
in motion,” their uselessness when ships are fighting under weigh 
is thus admitted, and it substantiates the necessity for some mode 
of protection which can be retained in position without materially 
interfering with the tactical movements of a fleet when engaged in 
the order of battle. 

In estimating that a depth of cushion of water of 14ft. would 
render the inner hull of a ship secure against serious injury from 
the motive torpedo, it may be found by experiment that this pro- 
vision of safety is not sufficient, but the same mode of protection 
admits of being more largely developed without becoming too 
detrimental in other respects to the essential operations of a line- 
of-battle fleet, and no effort should be 5; to overcome the 
— to be incurred in fleet actions from this deadly weapon of 
offence. 

The new method of placing armour belting, lately patented by 
Mr. John MacIntire, which forms a recess below the water-line of 
5ft., would supply the place of the protecting fender which I pro- 

as a protection to a fixed crinoline, and this mode of belt 


cellular bottom and stout inner skin of ship, offers, in my opinion, 
a combination of artillery, and ram, and torpedo defence highly 
deserving of attention, especially as regards the line-of-battle ship 
_ Gro, Admiral. 
June 30th. 


AN EASTERN MILL, 


S1r,—I herewith send to you a Mp sketch and a few parti- 
culars of a flour mill which I saw in Jeddah, and which I think 
will interest your readers as showing a considerable amount of 
ingenuity on the part of the constructor, and, further, because 
the mill includes most of the points to which especial attention is 
given in the most modern stone flour mill. 


Fic.! 


lex 

The cross beam is timber, 12in. square, let into the wall at 
either side; on the top are four wrought iron spikes, 3in. long, 
placed there for ornament, I believe; underneath are two t 
iron lifting rings, one on either side of the vertical shaft. The 
vertical shaft is timber, 12in. square, the top being rounded, 
bound with iron, and a wrought iron pin is driven in to form the 


\ iff 


top bearing ; the bottom end is rounded and fitted into a wooden 


diameter, 3in. or 3}in. pitch, and 2in. broad. Each tooth is 
cut out separately and is of fairly good form, the whole being 
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bound together by means of two wrought iron rings, 3in. by din. 
Inside of the ring gregh Ag! teeth are four pieces forming the 
body of the wheel, the g bound together by eight strips of 
wrought iron, 2ft. by dn, by din., with four gin. rivets through 
each pair. The diameter of the hole is about 2ft., and the wheel 
is keyed'on to the shaft by means of a short piece of wood from 
each side of the shaft, with a wedge driven in between the end and 
the body of the wheel. 

The stones are very hard and of close grain; they are not 
inclosed at all, nor have they lands and furrows, they are quite 


plain, being roughened occasionally by means of a Wy oe or 
. 6in, by 4in., 


mill bill. The bed stone is oblong, about 8ft. by 3 
hollowed out to a de 


of 1}in. for the runner stone, with a notch 
ww the flour to escape, The runner stone is 


cut in the rim to 


construction, if combined with the crinoline and with a deep- 
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. but with greater efliciency—should examine into the ee oy 
' inventions sought to be patented, having regard to all t 
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about 2ft. 6in, diameter, and is very similar to our own in fittings, 
The spindle is of wrought iron, Aving into the cross-bar of the 
stone at the top and into a hard w pivot at the bottom ; the 
pivot fits on a wooden lever, at one end of which is a wooden link 
ge 9 through the bed stone ; in the top of the link is a slot 
to which a wedge is fitted, by which means the runner is raised 
or lowered. The above ingenious though simple mechanical 
arrangement was evidently a source of great gratification to the 
proprietor, as he  sery it out to me with great pride. Feed ar- 
ows: Over the runner a wooden frame is erected, 
into which a hopper, holding from half to three-quarters of a 
bushel, is fitted. The spout is a piece of wood hollowed out and 
cose over the centre of the runner, tied to the bottom of the 
opper at oue end and to the trestle at the other end, the shaker 
being of most primitive form. It is a piece of wood tied at the 
upper end of the trestle, the centre rests on the ut and the 
other end rests on the rim of the runner, from which it receives a 
slight jumping motion. The flour, as is to be expected, is of r 
uality, bad colour, and very small in quantity, the stream from 
the stone when the mule was whip up being about jin. in 
diameter. Jno, H, TURNER. 
Bushire, Persian Gulf, March 26th. 


ANOTHER PATENT OFFICE GRIEVANCE, 


Srr,—Having read the article in your last number wining to 
the dilatoriness of the Patent-office officials, I should be glad to 
add my experience. Some time last year I filed an application 
for a patent fora simple inventiondescribed in a short specification, 
which was duly acknowledged but not accepted till three weeks 
and three days afterwards. Having had the good fortune to sell 
my rights fora sum of money—no easy thing now-a-days—which 
was to be paid me on the sealing of the patent, I proceeded to file 
my complete specification and await the ordeal of its two months’ 
exposure and the chance of an yon a which might deprive me 
of the money I expected. I did not, however, bargain for the 
additional, and, as T think, unjustifiable prolongation of my sus- 
pense enforced upon me by the Patent-office officials, who mf my 

pers unaccepted for forty-four days after they were filed, and 
who could not find time to write somfie six lines upon the printed 
form of patent, gum the office seal upon it, and post-it to me till 
six days after on entitled to receive it. The two months’ 
Pater of exposure before sealing, is, I think, much longer than 

here is ont real occasion for ; but is it not too bad to nearly double 

that period, as was done in my case, and so add considerably to 
anxieties which were sufficiently trying without the gratuitous 
assistance of officials who are sup’ to be our servants, but 
who act as though they were really our masters. Nemo. 

London, June 30th. 


PATENT-OFFICE DELAYS, 

S1r,—The leading article on the Patent-office in your last week’s 
impression induces me to make some remarks which I would beg 
you to give a place in your next issue. I quite agree with you that 
about fifty official examiners ought to get through the examination 
of about seventy provisional and complete specifications a day 
amongst them; and it appears, therefore, perfectly inexcusable 
that, as _— happens, the cases are three to five weeks in 
arrears. For, be it noted, the examiner has not—as your remarks 
on this head would lead the public to suppose—to search among 
all the thousands of previous printed patent specifications, extend- 
ing back over many years; but all he has to do is to compare a 
specification filed, we will say, to-day, with all specifications not 
yet sealed, which means most of those which have filed within 
about twelve months of to-day; but, of course, only those ae: 
ing to the subject in question, and the number is as a rule small, 
and may often be only half-a-dozen, although I admit there may be 
cases where there are a hundred or more. Still, asa matter of actual 
practice, Ishould not employ a man to search for meat the Patent- 
office Library who did not get through the examination of at least a 
hundred specifications a day. I am, however, quite aware that an 
examination such as an examiner is expected to make might take, 
say, three times as long. Still, you will admit there is an 
enormous margin left. 

The case you mention about the direct applicant from the country 

isional protection does not a me to be a deserving 
one from a patent agent’s point of view, and, I venture to say, 
from & common sense point of view; for if a man will be his own 
tent agent—well, you know the old adage that the man who is 
own lawyer has a fool for his client, and if he does not himself 
find it out at once, he will perhaps by-and-bye, and that most 
unpleasantly. The patent agent, who is in daily communication 
with the Patent-office chief examiners, will, of course, take care to 
— whether there is any case that he can rectify while there 
and thus a case like the one you mention could not very well 
happen. But there is a great deal more that hangs upon it than 
corrections of mere formalities, and doubtless the Law Courts will 
soon furnish fruitful evidence of the foolishness of inventors being 
their own agents when some of those wonderful patents with 
wonderful specification claims will be declared void, and then often 
past all remedy. Mr. Chamberlain and his Board of Trade friends 
at the Patent-office have done and are doing their best to brin 
about this state of things, and to discourage the employment o! 


. patent agents. 


The very common practice which ey name of applying for 
another provisional within nine months of a previous abandoned 
provisional is, allow me to say, in most cases a very risky practice 
which should never be adopted without the advice of an experi- 
enced and well-reputed patent agent. 

Your remarks about the claims sg: ow yg by the official 
examiners are out of date, for it has already a long time been 
established that the examiners shall confine themselves strictly to 


‘the body of the specification and not say a word about the claims. 


You will thus see that this practice with all its evils having been 
done away with, the inventor is, on the other hand, more than ever 
thrown upon the need of good professional advice; and let me say 
that this advice should be sought at the very outset, for all the 
skill in the world cannot sometimes make a good patent on the 
basis of a radically defective provisional specification. 

As regards the red tape, I quite agree with your remarks, and 
that not only as to mere circumlocution and needless delay—for 
will it be believed that it takes nine persons to dispatch an official 
letter from the Patent-office ?—but still more as to the unfitness of 
the chiefs of the office for their places. They have neither the 
needed antecedent training and experience, nor the talents for the 

ts they occupy, and are decidedly square pegs in round holes. 

e patentee is thus put to needless delay and expense, as an 
eppeal to the Law Officer seems to be the only means of obtaining 
a decision in any doubtful case. What we want is a Royal Com- 
mission to inquire into the whole thing, so as to sweep away the 
whole of the Board of Trade element, and the inherent waste and 
incompetency which Mr. Chamberlain’s friends have imported 
into the Patent-office. It is, indeed, high time to speak 
plainly on this subject. There were suitable persons at the 

tent-office which could have furnished useful chiefs, but they 


* were passed by to give room for the aforesaid square pegs. As to 


the examiners, the profession of patent agents are, I think, agreed 
that they do pretty well considering their short experience, and 
that with a few years’ practice they will furnish a good staff for 
what, after all, seems to be the desideratum, viz., a body of 
examiners, who, like the patent examiners in the United States— 


the 
t has 


been published during, say, any previous twenty-five years, and 
- with power to compel the insertion in the specification of reference 
to such previous specifications which clearly bear on the subject in 
question, but with no power to absolutely refuse a patent because 
of alleged want of novelty. 
Chancery , July 2nd. 


ST. PATENT AGENTS, 


FORCED DRAUGHT BY REVOLVING SCREW 
By PASSED ASSISTANT ENGINEER JOHN C. Karr, U.S.N. 

THERE have been some experiments made at the New York 
Navy Yard recently, with a revolving screw p Mer in a chi , 
which, when sufficient data have been obtained, will undoubtedly 
solve the question of forced bustion on shipboard. These 
experiments were made by direction of Engineer-in-chief Charles 
H. Loring, U.S. Navy, Chief of the Bureau of Steam Engineering, 
Navy Department, who tried, in 1869, the effect of a screw propeller 
in a smoke pipe for the purpose of increasing therate of combustion 
of coal. The results at that time showed that a great deal more 
coal could be burned per square foot hl pe with a very large 
increase in the quantity of water evaporated per hour than when 
burning coal by natural draught in the same boiler. The trials 
made at New York with the boiler in the foundry of the Steam 
Engineering Department showed that with natural draught and 
using the full grate surface of the boiler—twenty-four square feet 
—a ratio of heating to grate surface of 23°87 to 1, and a calorimeter 
through the tubes of about one-seventh per grate surface, the mean 
of fifteen experiments of 16 hours each gave a consumption of 
15°417 lb. of anthracite coal per hour per square foot of grate with 
clean fires forced to maximum. It is probable that not more than 
134 lb. of anthracite coal per square foot of grate would be burned 
if the boiler was in the hold of a vessel, where the openings to the 
fire room are obstructed to the free passage of air, and where the 
passage from boiler to smoke pipe is not so direct as in the boiler 
used in the New York ie | Yard. The chimney used is 7Oft. in 
height above the grate, which is much more phe the height of 
smoke pipes generally found on vessels of war. With the screw in 
operation in the chimney, the mean of ten experiments, averagi 
16 hours each, gave a combustion of 17°917 lb. of anthracite 
per square foot of grate, with 0°39 of one per cent. less water 
evaporated per pound of coal, but with an evaporation of about, 
one-sixth more. In the experiment with the screw, the boiler had 
the same grate surface, heating surface and calorimeter as in the 
previous experiments with natural draught, and’ it was apparent 
that the area through the tubes (one-seventh of the grate surface) 
was much too small, as the pressure of the atmosphere in the fire 
room was at times equal to a column of five inches of water above 
the pressure in the smoke pipe below the revolving screw. 

A second series of experiments were made reducing the area of 
grate to 134 square feet, keeping the same area through tubes and 
the same heating surface. This gave a ratio of heating surface to 
grate of 42°44 to 1 and a calorimeter through the tubes of about 
one-fourth the grate surface. The maximum combustion with 
natural draught, under these conditions, as shown by a mean of 
four experiments of 16 hours each, was 19 lb. of anthracite coal per 
square foot of grate per hour. With the screw in operation in the 
chimney and like proportions of boiler, the mean of five experiments 
of 16 hours each gave a combustion of 38°44 lb. of anthracite coal 
per square foot of grate per hour, with an evaporation of 0°777 of 
a@ pound of water less, per pound of coal, than with natural 
draught. With the screw and the changed proportions of boiler, 
the rate of combustion per square foot of grate was more than 
doubled, and the quantity of steam generated per unit of time was 
80 per cent. more To take advantage of the benefits so clearly 
demonstrated by these ewer 4 experiments, it is necessary to 
make further trials to determine the relative proportions of heating 
surface and area through tubes to grate surface for marine boilers ; 
and when these proportions are established, the boilers of war- 
vessels can be fitted with an appliance that will double their power 
in cases of emergency, without at all interfering with the ordinary 
conditions of burning coal with natural draught, and steaming at 
an economical cruising speed, as it was shown in these experiments 
that the presence of the screw in the chimney did not at all affect 
the rate of combustion with natural draught. An eminent 
engineer who has seen the result of these trials and witnessed the 
operation of this principle said that this is the only practicable 
solution of the forced draught problem. The hatches and passag 
ways can be kept open, an conditions are the same as when 
burning coal with natural draught, and therefore will not have the 
same effect on the morale of the men as a closed fire room. 

In oe this system with that of a closed fire room where 
the pressure of air is maintained above the atmospheric pressure, it 
would seem at first sight to be less economical as far as power 
required to produce draught is concerned, as the gases generated by 
the combustion of coal, as well as the air supplied for combustion, 
must be moved by the screw in the chimney when they are highly 
heated and have a greatly increased volume, while with a closed 
fire room the air moved is of the temperature of the atmosphere. 
The volume of air moved in the case of the cl fire room may be 
much greater, however, than the volume of heated gases in the 
smoke pipes on t of the unavoidable leakage, which in large 
fire and boiler rooms is very great ; the coal bunkers must also be 
under pressure, as a free communication must be maintained 
between fire room and coal bunker ; for these reasons it is believed 
that less power will be required to drive the screw in the chimney 
than to maintain sufficient pressure in the closed fire room to burn 
the same amount of coal per square foot of grate. 


LAUNCHES AND TRIAL TRIPS. 


On Saturday last Messrs, Wigham Richardson and Co. launched 
the Baghdadi for the Persian Gulf Steam Navigation Company. 
She is 255ft. long, by 34ft. 9in. beam, by 25ft. 6in. deep, and will 
be fitted with engines of 800-horse power, of the new triplex style, 
having cylinders of 214in., 33in., and 55in. diameter by 39in. stroke. 
with a boiler pressure of 1501b. She has been superintended 
during construction by Messrs. Flannery and Baggallay. 

On the 12th ult. Messrs. Hawthorns and Co., Leith, launched 
from their yard at Leith an iron twin screw tug, built to the order 
of the Metropolitan Board of Works, London, for towing eee 
on the Thames. The dimensions are:—Length, 60ft. between 
perpendiculars; breadth, 1lift.; depth, 9ft. The vessel will be 
supplied by the builders with double high-pressure cylinders, 8in. 
diameter, and engines of 25-horse power, capable of driving the 
vessel at a speed of 104 knots an hour. 

On the same day there was launched from the yard of Messrs. 
Pearce Bros., Dundee, a steel screw tug, the Eagle, built from the 
designs and to the order of Messrs. Watkins and Co., 121, Fen- 
church-street, London, for the service of Messrs. Huddart, Parker, 
and Co., of Melbourne. Sheis classed 100 Al. The dimensions are 
125ft. by 23ft. by 11ft. 10in. She is to be fitted with compound 
engines by Messrs. Shanks, of Arbroath, of 700 indicated horse- 
power; has steam windlass, steam steering and steam starting gear, 
and is fitted also for passenger service, having a saloon 20ft. long 
and a ladies’ cabin. She carries coals sufficient for a tow of, fifteen 
days, and has a /?_a speed of 12 knots. 

On the 13th ult. Messrs. Robert Duncan and Co. launched at 
Greenock an iron sailing barque of 1300 tons, and of the following 
dimensions:—Length, 230ft.; breadth, 36ft.; depth, 21ft. 6in. 
She has been built to the order of Mr. C. T. O. Guthrie for his 
Village Line of sailing ships, G w, and is a sister ship to the 
Minnyhive, lately launched from Messrs. Duncan’s yard for the 
same owner. She is intended to engage in the East Indian trade. 
On leaving the ways she was named the Ruthwell. 

THE steamer Olinda, built by Messrs. Cochran and Co., of Bir- 
kenhead, for Messrs. Millward, Bradbury, and Co., of Liv 1, 
went on her trial trip on the 23rd ult. The start was made from 
the Liverpool landing stage at 12.45, and in spite of the unfavour- 
able state of the weather a very satisfactory run was made to near 
the Bar ship and back, and thence to Eastham and back. The 
vessel is to laced under the Brazilian flag, and the Brazilian 
Consul-General in Liverpool. The vessel ran her speed at the mea- 
sured mile, and is now preparing to sail to Bahia, vid Lagos. 


ELECTRICAL ENGINEERING AT THE 
INVENTIONS EXHIBITION. 
No, VI. 

Messrs, PaTerson AND Cooper exhibit a very complete 
collection of all kinds of apparatus and machinery required 
in the = of electricity to lighting and other pur- 
poses. e propose for the present to give an account only 
of their dynamos, reserving their other exhibits to a future 
notice. A number of these dynamos and some of their 
working parts will be found on Stand 1292 in the East 
Arcade, and six other dynamos are nightly at work in the 
electric light shed. These are of different size, viz., one 
600-light machine, built for 380 ampéres and 110 volts; 
one 200-light machine—120 ampéres and 110 volts; one 
ve Hy we machine—100 ampéres and 110 volts; one arc 
light dynamo, feeding twelve lamps—10 ampéres and 450 
volts; and two are light dynamos, each feeding eight 
lamps—10 ampéres and 360 volts. Messrs. Paterson and 
Cooper call their machine the Phoenix dynamo; and 
although we must confess that we see no reason why this 
name should have been chosen in preference to that of the 
inventor, as is generally the custom with dynamos, the 
machines such as they are present some very interesting 
points, and are well worth a careful examination. We 
may at once say that workmanship and finish are of ve 
high order; but that is now the rule with nearly 
modern dynamos. As regards the design, the smaller 
dynamos appear to be very compact, as will be seen from 
our illustrations, Figs. 1 and 2, which represent the 
180-light Pheenix dynamo. Its over-all dimensions are :— 
Length, 4ft. 6in.; width, 3ft. lin.; height, 2ft. 4in. 
The large machine presents, however, a somewhat 
straggling appearance. We illustrate it in Figs. 3 
and 4. It will be seen that the armature can only 
be removed by detaching one of the arched longi- 
tudinal girders which contain the bearings. This might 
be found very inconvenient in situations where no lifting 
tackle exists by which to handle this heavy piece. To 
remedy this defect Messrs. Paterson and Cooper in later 
machines are making the arched girder separate from the 
bearing, and the latter of sufficient height so that the 
armature may clear the top of the girder when it is neces- 
sary to withdraw or replace it. The space occupied by 
this machine is 7ft. 6in. in length by 5ft. 7in. in width by 
4ft. in height. This is a good deal of space in comparison 
to the output of the machine, but on the other hand every 
part is of ample size and very accessible. Two ideas seem 
to have been uppermost in the mind of the designer; the 
one to obtain an absolute mechanical connection between 
the spindle of the armature, its core, and the copper 
winding, and the other to obtain a maximum of electro- 
motive force with a minimum length of winding. Both 
these aimis have been fully realised. The core consists of 
a number of thin wrought iron plates of the softest quality 
punched out and milled to the form shown in the annexed 
sketch. It is sup- 
which goright throug’ 
the body of the core, 
but are insulated from 
it by “> of vul- 
canised fibre. The 
ends of these bolts Os Oc 
are insulated with 
fibre ferrules and 
collars, and are fixed to two gun-metal castings which are 
keyed on the spindle. The driving power is thus trans- 
mitted in a positive manner from the spindle through the 
bolts into the core. The discs are insulated from each 
other by paper throughout their radial depth, and since 
they are also insulated from the bolts, the creation of 
wasteful internal currents is entirely avoided. No air 
spaces are left for internal ventilation, as the armature is 
so short that this refinement was deemed unnecessary. 
If we com this method of supporting the core with 
that descri in our last article, we find that it has the 
advantage of leaving the whole of the internal circumference 
free for winding, whilst in the machines of Crompton, 
Elwell Parker, Goolden Trotter, and others, a certain 
amount of the internal space is occupied by the spokes or 
radial bars. On the other hand, the method of Messrs. 
Paterson and Cooper has the disadvantage of requiring 
rather more room in a direction parallel to the spindle, 
and thus Pm bearings a to be put further out, om 
is partly the reason of the straggling appearance above 
referred to. The external dima of the discs is 
notched out as shown in our sketch, these notches forming 
—-when the core is built up—forty-twolongitudinal grooves, 
into which are laid the outer coils of the winding. The 
depth of the grooves is equal to their width, and each con- 
tains two coils side by side. Each coil consists of an inner 
and outer turn, making in all four conductors to each groove. 
The grooves are insulated with linen, varnished paper, and 
a trough of fibre, and in addition to this each tooth 
receives a serving of tape longitudinally. The outer coils 
of the armature winding are thus firmly held, and the 
driving power is transmitted to them in a positive manner. 
To prevent expansion from centrifugal force, the usual 
binding hoops are employed. The external diameter of 
the armature is 22}in., and its length only 9in. This 
abnormal proportion is the logical outcome of the endea- 
vour to abtain an armature which shall give a maximum 
of electro-motive force with a minimum length of wire. 
To explain this, we must start with the assumption that it 
be always possible to saturate an armature core, no 
matter what shape it is, provided we have a sufficiently 
powerful field. As was shown in our last article, the 
electro-motive force is in this case simply proportional to the. 
cross sectional area of the core. It matters not what; 
shape the outline of this cross section is, the electro-motive: 
force depends only on the area. On the other hand, the 
resistance of the armature—or the length of wire required 
—does depend on the outline, and from a theoretical 
point of view that shape will be most economical which 

ives a maximum of area with a minimum of outline. 
This isacircle. But since the employment of plates for 
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the core makes it necessary that the cross section of the 
latter should be rectangular, it is evidently best to choose 
that rectangle which gives a maximum of area with a 
minimum of outline, and in this respect comes nearest the 
circle. If the assumption with which we started be 
correct, we come to the conclusion that the core should be 
of square cross section, and Messrs. Paterson and 
Cooper’s armature would have to be only 4}in. wide if its 
present radial dimensions were maintained. But . our 
assumption is not correct, or, rather, it is a to 
saturate a core of such~form, for: it w require too 
large an expenditure of energy to excite the field magnets 
sufficiently. We may regard the armature of Messrs. 
Paterson and Cooper as a compromise between what is 
theoretically right on the one hand and commercially 
expedient on the other hand. The internal diameter of 
the armature is llin. and the radial depth measured from 
the inner circumference to the bottom of the grooves 

in., giving a cross sectional area of 40°5 square inches. 

e conductor wound on the armature consists of a cable 
containing fifty strands ‘048in. wire, having a total area 
of 091 square inches. A cable is chosen in preference to 
a solid wire on account of being more flexible. The peri- 
meter of the winding is about 30in., and since there are 
2 x 84= 168 turns on the armature, we find the total 
length of wire to be 140 yards. This gives 1°27 yards for 
every volt in the external circuit, an exceptionally good 

ormance. The calculated resistance of the armature 
is about 0°013 ohms. when working, and .the loss of 
potential in the armature is with a full current of 380 
amperes—5 volts. The density of current in the arma- 
ture wires is 2100 ampéres per square inch, that is 
rine by same figure as in the Crompton machine 
descri in our last article. The armature runs at 500 
revolutions a minute, which corresponds to a speed of 
2900ft. at the circumference. 

It has been pointed out in the beginning of these 
articles that armatures of the Pacinotti type are better 
adapted to be used with cast iron field-magnets than arma- 
tures with a smooth core. We find, indeed, that some of 
the smaller machines exhibited by Messrs. Paterson and 
Cooper have cast iron magnets—see our illustrations, Figs. 
1 and 2—but the magnets of the large machine above 
described are made of wrought iron. They are 7ft. 6in. 
long, 9in. square, and Rew out in the middle for the 
reception of the armature. At the ends they are bolted to 
cast iron yokes, which form part of the framework of the 
machine. There are four exciting coils, each 22in. 
long, and containing about lin. of copper wire, 
viz., two layers of main wire, ‘360in. diameter, and 
five layers of shunt wire, ‘102in. diameter, the propor- 
tion of main to shunt being such that the electro-motive 
force increases slightly with the current in order 
that the machine may keep a constant electro-motive force 
at the far end of its main circuit. We shall give a longi- 
tudinal section through the machine in our next issue, as 
also some characteristic curves. The field magnet coils 
are not wound on metal formers as is the case with some 
dynamos of other makers, but are firmly bound together 
by canvas and tape, and the ends are protected by neat 
gun-metal flanges screwed to the body of the magnets. 
We have said in one of the former articles that the 
Pacinotti form of core is advantageous because the pro- 
jecting teeth can be made to approach very closely to the 


polar cavities. There is, however, a limit to this, as in 
practice it is found that if the teeth approach too closely 
the two corners of the pole pieces where the teeth leave 
them become hot. This is due to the magnetic reaction of 
the armature on the field magnets, whereby currents are 
set up in the metal of the wt pan Any kind of heat- 
ing in a machine is coupled with a sacrifice of mechanical 
energy, and to minimise the loss thus occasioned se 
pieces in some of the Phcenix dynamos are subdivided by 
narrow slots running at right angles to the armature 
spindle. This can easily be done in machines with cast 
iron magnets, but in the wrought iron dynamos 
heating is avoided by allowing rather more clearance 
between the extremity of the teeth and the surface 
than would be necessary on purely mechanical grounds. 
The magnetic resistance of the air space is thereby some- 
what increased, and a slightly ter exciting power than 
would otherwise be necessary ae be applied. In the 
machine under consideration the initial exciting power of 
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end faces of the 
original Biirgin and Weston machines. The 
straight bars of square cross section, and are provided with 
cast iron pole pieces bolted on. These pole pieces are sub- 
divided by slots, as described above. The two machines 
in conjunction with the 180-light dynamo are employed for 
lighting the dining halls and the buffet by means of Bern- 


pole pieces in a manner similar to the 
ets are 


stein lamps of 
machines su 
lamps in the 


50-candle power each, whilst the arc 
ly current for twenty-four Phenix arc 
est Annexe. 


PROPELLER AND CRANK SHAFTS. 

Tue quality most required in the material for propeller and 
crank shafts and strength, and judging 
from the following tabular report by Messrs. Kirkaldy and Son 
on iron made by the Mersey Forge for these purposes, that 

shafts :— 


Mechanical Propertics of Three Pieces of Mersey Forge Hammered Iron Bar. 


Original. Stress. Stress per Appearance 
8 inch | Ib, toms, | Ib. tons. cont, Ib. percent. | per cent, 
8288 rough 1°597 | 2°000 | 25,600 50,735 | 50°4 46°2 94,391 6°62 38°2 Fibrous 
8289 do. B do. | do. | 26,200 50,105 | | 90,117 6°36 35°6 do. 
8290 oe do. do, | 26,700 51,760 51°6 | 40°6 | 86,296 | 6702 83°8 do. 
roan | 26,167 = 117 [60,806 = 227 | | 48°7 | 90,268 | 6-33 | 35°9 


the shunt coils on one half of the machine is from 11,000 
to 12,000 ampéreturns, whilst the exciting nag of the 
main coils is about 20,000 ampéreturns when the full 
current is flowing. The resistance of each main coil is 
036 ohm, and as the four coils are coupled el their 
total resistance is 009 ohm. The resistance of the shunt 
is 17°7 ohms, and the current in the shunt wire therefore 


m= 62 ampéres. The electrical efficiency calculated 
from these figures is 380 x 110_ = 91-25 per cent. 


386°2 x 118°6 

The density of current in the main wire is 900 ampéres to 
the square inch, and that in the shunt is 800 ampéres to 

e shape e coils, which have a comparatively 
surface exposed to the air, there is weky taille heating. 
The commutator is of exceptionally large size, being 9in. 
in diameter and 10in. long. The segments have a wearing 
depth of 3in., and the current is taken off by a double set 
of brushes, which are not only capable of adjustment 
round the commutator by the spur gear, as shown in our 
illustration, but which can also 4 altered in position rela- 
tively to each other by screws actuating sliding blocks. 
There is, however, so very little sparking and such a 
wide neutral zone in this machine, that we are inclined to 
think this second aw an unnecessary refinement. 

The 200-light machine is similar in character to that just 


described, but differs from it in some details of mechanical 
construction. Thus the arched girders are omitted, and the 
bearings are supported in gun-metal brackets bolted to the 


The iron is made from cold blast and all-mine pig irons, and 
for marine crank shafts and screw shafts the company claims 
that it possesses great advantages over best selected scrap, as it 
is free from impurities and is uniform in composition, while 
it asserts that long experience proves it to be superior to steel 
in that it is not so subject to sudden fracture. Its structural 
value as against torsional stress is also very high, imens 
2ft. long and 2 square inches area, rarely fracturing until twisted 
between five and six complete turns, the fracture being — 
fibrous. Its tensile strength averages 25 tons square inch ; 
its ductility 37 per cent. in bars of 2 square inches sectional area 
by 5in. long. With such a material there should be no difficulty 
in obtaining trustworthy shafts, even though a massive forging, 
has never the strength of a specimen cut from it. 


Tur OF BriIpGEs.—We 
understand that the directors of the Great North of Scotland Rail- 
way Company have resolved to reconstruct the oe on their 
Deeside line, and have given the contract to Messrs. B Brothers, 
Footdee. The bridges are fourteen in number, and they are to be 
provided with steel instead of cast iron girders 


THe MANCHESTER SHIP CANAL. — Mr. Forster's Select Com- 

of House of continued the 

er evidence in support e case promoters, 

Mr. David Cunningham, engineer to the Tay Harbour Trustees, 

said the works done on the Tay bore a striking resemblance to what 


rather than 
otherwise to the Mersey. Mr. Giles, M.P., said the abstraction of 
the estuary by the proposed canal would 
and would have no injurious effect upon the 
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TRIPLE EXPANSION ENGINES OF THE S88. EASTWOOD. 


We give this week a double page engraving of the triple ; are of steel fitted into cast steel crossheads, and secured to them 
expansion engines of the steamship Eastwood, built ~ 

Earle’s Shipbuilding and Engineering Company, Hull. Above | being easily withdrawn at any time. The low-pressure piston 
will be found a plan of this engine, and also a full cet 
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MEAN PRESSURE 


EARLE’S SHIPBUILDING AND ENGINEERING-COMPANY, HULL, ENGINEERS, 


by nuts. This arrangement admits of the pistons and rods 


Fict 


| 


condenser has a cooling surface of 1152 square feet. The air 
pump is of the usual kind. The circulating pump is a double- 
acting reciprocating pump fitted beside the air pump, and 
all the pumps are worked by means of a pair of levers 
from the low-pressure engine. Steam is supplied from one 


MEAN PRESSURE 54.2 


of diagrams, which may be compared with those from the 


es of the Isa pub in our last impression. 
2in, diameter, each having a stroke of 33in. 


single-ended boiler 13ft. 9in. diameter by 10ft. din. long, made 
“~~ _ | in accordance with Board of Trade rules for a working pressure 
only has a tail-rod, and that instead of passing through a| of 1421b. per square inch, and has a total heating surface of 
cylinders of the Eastwood’s engines are 19in., 30in., and | stuffing-box and being exposed, through a deep bush in | 1730 square feet. The furnaces are corrugated on Fox’s plan, . 
piston-rods | the cylinder cover and is encl in a cast iron casing. The ' and made by Leeds Forge Company. — This boiler we illustrated 
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in our impression for June 19th. The Eastwood's engines 
when tried in the Humber, the vessel being laden with 1920 
tons, indicated 751-horse power, as shown by the accompanying 
diagrams. This ship has made two voyages, during which the 
engines have worked most satisfactorily, and with very 
economical results, the speed maintained throughout the voyage 
being 9 knots on a consumption of 9 tons of South Yorkshire 
coal per day. 


LEE’S LINK BELT. 

_ THE accompanying engravings illustrate a modification of the 
link leather belting made by Messrs. James Lee and Sons, of 
Halifax. It will be seen that the belt is made in two or more 
widths with short intermediate bent leather connections, which 


permit the two parts of the link work to adjust themselves to 

the pulleys, so that the belt laps the pulley throughout its 

whole width, and two, or for wider belts three or four, rivets or 

ins in the width instead of one. The stress is thus much 
both on the pins and on the links. 


THE U.S. CRUISER DOLPHIN. 
As we expected, the facts, or so-called facts, connected with the 


Dolphin are beginning to come out. We append the report of a 
Committee of Inquiry, known as the Belknap Board. We reserve 
comment for the present. 


The Hon. W.C. Whitney, Secretary of the Navy, Washington, D.C. 


New York, N.Y., June 15th, 1885. 

Sir,—The Board of Examination constituted by the department’s 
order of the 7th of April, 1885, a copy of which is herewith 
appended marked “A,” to investigate and make report as to the 
construction of the steam despatch boat Dolphin, built under con- 
tract between the Navy Department and Mr. Roach, has the 
honour to submit the following report and addenda; and the Board 
understands that by the orders issued to it the report is to cover 
the following points :— 

(1) Has the Dolphin been constructed in accordance with the 
terms of the contract between Mr. John Roach and the Govern- 


ment. 

(2) What defects, if any, whether of plan or of execution, are 
apparent in the Dolphin from such examination as can now be 
made in her present completed state. y 

(3) What matters can be determined and what matters are in- 
capable of determination in a completed ship. 

e difficulties attending the examination of a completed ship 
are many and manifest. Whether the structure conforms to the 
lans cannot in the main be ascertained after the ship is closed up. 
he character of the workmanship is toa large extent also con- 
cealed, and the quality of the mm § iron and other materials used 
in the construction of the ship or engines, machinery and fixtures, 
and is impossible of ascertainment. Toexamine the Dolphin so as 
to fully answer the above inquiries and to locate accurately the 
causes of the weakness observed in her would necessitate the ex- 
penditure of a very large sum of money in taking out the machinery 
and opening up of the ship. Wherefore such examination as this 
has felt authorised to make can only develope such defects 

as cannot be con 

The Dolphin is intended for a dispatch boat. She has and was 
intended to have very little offensive power. Reliable speed is 
therefore her first and greatest requisite for usefulness. She must 
be able to possess this quality in all weather and under all con- 
ditions at sea. The law authorising the construction of the 
Dolphin provided for a “‘sea si of 15 knots per hour. A 
dispatch boat not having the ability to make that speed continu- 
ously in such weather as she may reasonably be called upon 
to encounter would at this day not answer the purposes of 
the service. That a boat of her size should p this requisit 
speed it is absolutely indispensable that she should have great 
strength and stiffness. That the Dolphin has not the requisite 
strength and stiffness to enable her to make the speed required 
under the conditions she must be prepared to meet admits of no 
doubt in the opinion of the Board. The Board witnessed her per- 
formance on the smooth waters of Long Island Sound on three 
occasions. The conditions were most favourable, but the speed 
attained, making proper allowance for tidal influences, was not in 
excess of 15 knots per hour—a result very far from promising a 
ike speed on the sea under the conditions she must always be 
ready to meet in actual service; for in order that a vessel should 
keep up a sea speed of 15 knots per hour she should be able to 
make heat 17 to 174 knots per hour in smooth inland waters like 
the Sound. 

On the occasions referred to the vibration of the Dolphin, when 
subjected to only that duty and test, was very perceptible and of a 

haracter to d trate inadequate strength and stiffness. Under 
such circumstances, the floors of the engine-room were observed to 
spring severely; and this, let it be noted, when she was 
subjected to much less severe duty than she must be expected to 
encounter when actually engaged in the service for which she was 
intended. 

These facts, so obvious to the Board, needed no corroboration, 
but corroboration was furnished on the second of the unsuccessful 
trial trips witnessed by the Board. On that occasion her after 
crank pin became hot after a short run, even before the actual 
trial had begun. This pin had given no trouble on the previous 
trial, and the Board was informed by the contractor and his 
men that it had never before given any trouble. The only 
reason apparent for the trouble on this occasion, and the 
ene to which it was doubtless due, is to be found in the 
following facts:—On the previous unsuccessful trial about 
forty tons of pig iron had been put in the forward part 
of the ship to trim her. Five tons more were added on 
this occasion, and, of course, some portion of the coal had been 
consumed from her bunkers, Even these slight changes in the 
situation of weights were seemingly sufficient to alter her shape so 
as to cause this after-crank pin to heatalmost atonce. Wherefore, 
the question arises, Is this structural weakness due toa fault of 
plan or execution, or does it proceed from both? In justice to the 
contractor it is proper to state that the plans exhibited to the 
Board, and those furnished the contractor, are very meagre, and 
by no means provide for a vessel of adequate strength for the uses 
for which the Dolphin was intended. 

While it is clear that the plans are at fault, and, if carried out 


in the best manner, would not produce a vessel of sufficient 
strength, yet it seems to the Board that the Dolphin exhibits a 
degree of weakness in excess of what can properly be entirely 
attributed to the defective plans. Wherefore the Board is of the 
opinion that the execution must be faulty in this regard, but it is 
impossible to state with exactness the degree of blame that might 
properly attach to the contractor in this precise respect without 
taking out the machinery and opening up of the ship—a work, as 
previously stated, involving a con expenditure of money. The 
contract, among other things, provides that ‘‘ provision be made 
for closing the fire-room hatches and other ee sufficiently 
tight to maintain an air pressure equivalent to a head of water of 
lin. in the fire-room,” and that the ship’s engines shall, in a trial 
trip of six hours, indicate 2300 mean power, . 
ith regard to the first stipulation no attention seems to haye 
been given for its proper observance, the contractor alleging that 
such pressure had been obtained on the first trial witnessed by the 
Advisory Board by using tarpaulins to cover the hatches, but owi 
to changes made by the Board with regard to the blowers he coul 
not now get the pressure. It is only too evident that such an 
alleged contrivance was but a makeshift at best, and could be of no 
practical value. With regard to the stipulation as to horse-power, 
two unsuccessful attempts to run the _— in Long Island 
Sound for a period of six hours were witnessed by this Board. On 
the third trial the Dolphin succeeded in running the required six 
hours, and she subsequently made a fourth trial at sea from Sandy 
Hook to Barnegat Light and loaded to her sea displacement. The 
trip at sea, however, gave no test of her seagoing qualities, as the 
water was as smooth as had been previously found in the Sound. 
On the first unsuccessful trip for the period she was running on 
the trial her engine indicated a mean collective horse-pcower of 
2008. On the second occasion her after crank pin e heated, 
as previously stated, before actual trial began. On the third 
occasion her engines indicated for the period of six hours a mean 
collective horse-power of 2253; and on the fourth trial the boilers, 
making steam under natural draught alone, the horse-power 
developed by engines and pumps was 1648. On all these occasions 
great efforts were made by the contractor and his men to show the 
utmost power which could be developed. Her coal was of a 
superior quality, her engine and fire rooms in charge of regular 
engineers, and streams of water were kept playing on the journals 
to prevent heating; in short, her conditions in all respects were 
more favourable than those she can be expected to have when in 
service, especially when called upon to run day after day under the 
varying phases of wind, sea, and weather on the open ocean, the 
only test of real value in determining the qualities of a sea- 
going vessel. With regard to the general workmanship found on 
board the Dolphin, the Board is of the opinion that it does not 
aense the terms of the contract and specifications in many 
partic 
Since the Board began its detailed examination, the results of 
which are embodied in this report and its addenda, the tract 
has been at work upon the vessel from time to time in remedying 
defects discovered by the Board, and the Dolphin is now in 
much better condition and appearance than when the Board 
first saw her, and in some important regards she is substantiall 
improved. For instance, she has been stiffened in the fore: 
abreast the hawse pipes by a vertical plate brace, a point where 
special weakness was observed; in the after transom, where the 
reverse frames were cut off, the cut frames have been connected 
by a floor plate; the spar deck and the berth deck have been 
caulked fore and aft; the step of the mizzen mast, which was 
weak and insecure by reason of defective support, has been 
strengthened to a degree promising perfect security; the skin of 
the vessel has been repainted at various points where the skin was 
accessible ; the hold store-rooms, fore and aft, have been freshly 
—? and fi with proper shelving; and other things have 
m done in the direction of making the Dolphin a much better 
ship than the Board found her on its first inspection. 
In submitting this, their report, the Board feels that it can go 
no further in the discharge of its duty under the instructions 
ing its action, and has to regret that so much as to the 
vessel's strength rests upon opinion. Nothing short of a trial at 
sea for time and in rough water can satisfactorily determine her 
actual strength or weakness, and in the absence of such trial or 
test—so much to be desired—this report embodies the most that the 
Board has been able to ascertain, but as the vessel has recently been 
on a reef in the East River, it is necessary that she should be 
docked and her bottom examined. When this is done the Board will 
submit the result of such examination. It is proper to state here that 
Commander Evans, of the Board, did not witness the third trial of 
the vessel in Long Island Sound, having been unavoidably detained 
by his duties pertaining to the inspectorship of the fifth lighthouse 
district at the date of the trial. 
Respectfully submitted by your obedient servants, 
GerorcE E. BELKNAP, 
Commodore U.S. Navy, President Roard of Examination. 
R. D. Evans, 
Commander U.S. Navy, Member. 
HERMAN WINTER, 
Constructing Engineer, Member. 


Sir,—The Board has the honour to report that the green | 
trial of the Dolphin has been made in accordance with the nint 
clause of the contract for the construction of that vessel, concluded 
23rd July, 1883. 

As stated in our report of the 24th November, 1884, the Dolphin 
was presented for preliminary trial on 20th November last, and 
while on trial on that date the thrust length of the steel shafting 
broke. A new thrust shaft was made of forged steel, as recom- 
mended by the Board and approved by the Department in letters 
dated 28th November. is shaft, after being manufactured 
under the inspection of the Board, and tested in accordance with 
instructions approved by the Department on 5th December, 1884, 
was rejected for the reason stated in the Board’s letter to the 
Department of January 9th, 1885. Then, in order to evade 
delay, the Board recommended that this shaft be made of 
wrought iron, it being then the intention to retain the other 
steel shafts, the tests for their examination having so far 
developed no flaws. ~ o~" however, in the examination 
of the broken shaft, such extensive additional flaws were 
discovered in the centre of its length, and as flaws were also 
found in drilling the end of the intermediate shaft, the Board 
decided that the intermediate and steel propeller shafts should be 
removed and replaced by iron ones, under the conditions approved 
by the Department for the steel shafting of the cruisers, in its 
letter to the Board of 15th January, 1885. This decision was 
approved by the Department, and the Dolphin’s shafting, as tried 
on the 10th inst., consisted of the original built-up crank shaft, 
forged from steel blooms, with cranks of wrought iron and steel 
crank pins, and three lengths of forged scrap iron shafts 13}in. in 
diameter. Certain changes in detail of the vessel have been made 
and completed, as approved by the Department since the 
first trial, all of which have tended to increase the efficien 
of the vessel and contributed to the success of the trial, 
of which the results were in detail as follows:—The Dolphin, 
in charge of the contractor, Mr. John Roach, left the dock 
at the foot of Eighth-street, on the East River, New York 
City, at 8.50 a.m., Tuesday, March 10th, to make the preliminary 
trial in Long Island Sound. The weather was clear; the ther- 
mometer showed 31 deg. Fah.; a stiff breeze blew all day from the 
north-west at the rate of about 30 miles an hour, according to the 
Signal Office records; the tide was high at Ward’s Island at 
5.22 a.m. The Dolphin’s draught of water—lI1ft. 7in. forward, 
14ft. 7in. aft, 13ft. lin. mean; the displacement was 1300 
tons, or 20% tons less than the load displacement. The 
degree of cv.upleteness, apart from the requirements of the 
contract, will be shown sufficiently by the following statement :— 
No armament, ammunition, provisions or stores on board; w: 


plete; no sails on board; water tanks full and about 120 tons of 
coal in the bunkers ; anchors and chains on board. The period of 
six consecutive hours during which the engines were to be worked 
at full power was begun when the buoy at Throg’s Neck bore 
abeam at 9h. 58min. 4sec. a.m. On passing Execution Rock Light, 
at 10 h. 17 min. 41 sec., a straight course was laid for the Middle 
Ground Light, 30§ nautical miles distant. The following is the 
full record of times observed when the objects bore abeam :— 
Passed Throg’s Neck at full speed, going east, 9 h. 58 min. 4 sec. 
&.m.; going west, 3 h. 37 min. 40sec. p.m.; Execution Rock Light, 
going east, 10 h. 17 min. 41 sec. a.m.; going west, 3 h. 9 min. 3 sec, 
.m.; Matinicock buoy, going east, 10 h. 36 min. 55 sec. a.m.; 
ton’s Neck Light, going east, 11 h. 20 min. 5 sec. a.m.; going 
west 2h. 1 min. 20 sec. p.m.; Middle Ground Light, going east, 
12 h. 15 min, 2 sec, p.m.; going west, 1 h. 1 min. 38 sec. p.m. 

“At 12.35 p.m. the helm was put over 15 deg. to return over the 
same course. After passing Execution Rock on the return the 
helm was put hard over and the vessel turned at full speed, the 
complete circle being made in 7 min. 6 sec. At 3h. 58 min. p.m. 
the six hours expired; the vessel going at full speed was off Riker’s 
Island. The speed of the vessel over the ground, as obtained from 
the distance by chart between Execution Rock and the Middle 
Ground Light, is 15°79 knots going east and 14°53 knots going 
west, or a mean speed of 15°16 knots an hour. The record o 

d is given merely for information, but is not ed as & 
satisfactory measure of the vessel’s performance t! h the 
water, owing to the unknown effect of wind and tide. For the 
first part of the eastward run the sea was quite smooth; about 
12 noon the wind shifted more to ,the west, and on the westward 
run the sea was unusually heavy for the Sound. The ‘orm- 
anve of the machinery is shown by the following t of the 
observations in engine and boiler-rooms :— 

peeeiiene per minute, average for six hours, 74°18; maxi- 

mum, 77, ° 
Boiler pressure in pounds per square inch, average for six hours, 
maximum, 88, 
Vacuum in inches of mercury, average for six hours, 25°] ; maxt- 


mum, 26°5, 
Average for 6 hours. Maximum. 
Temperature inengine-rroom .. .. .. 75 
Indicated h developed in high 
ndica' orse - power develo; igh - ure 
ndica’ orse-power develo y low - pressure 
Total power developed by mainengine .. .. .. .. 2020°53 
Total power developed by auxiliary engine (blowers and 
Mean collective horse-power developed .. .. .. «. 211803 
Maximum collective horse-power developed .. .. .. 2379 


The fuel used was the Welsh semi-bituminous coal imported for 
the Greely relief expedition; the number of times this coal has 
been transhipped has reduced the greater part of it to fine powder, 
and therefore the Board is of the opinion that with of the 
same or similar quality, but in better condition, the results would 


be improved. The fire rooms were open and the draught was 
assisted by blowers. 
The contract ires in regard to this trial that: When the 


in 
vessel is completed and ready for delivery, as required by the 
specifications, the same shall be subjected toa t trip, under 
y the tary of the Navy, to test the machinery, engi 

boilers and appurtenances, and shall be accepted only on fulfilment 
of a subject to the conditions and agreements i set 


forth: 

(1) That the working of said machinery in all its parts shall be 
to the satisfaction of the Naval Advisory Board, 

(2) That the collective indicated horse-power develo by said 
engines under the prescribed conditions shall be 2300 and maintained 
successfully for six consecutive hours; provided that, in case of the 
failure of the a of this power, the vessel shall be accepted 
if itcan be shown to the satisfaction of the Naval Advisory Board and 
the Secretary of the Navy that this failure was due neither to defec- 
tive workmanship nor materials. . . . (10) If at and upon the trial 
trip before mentioned the hull and fittings are found by the Naval 
Advisory Board to be strong and well built, and in strict conformity 
to the contract, drawings and specifications, the same shall be ac- 
cepted, subject, however, to a reserve of 8000 dols. from the reserva- 
tions hereinafter set forth. The trial was ie as recommended by 
the Board in its letter to the Department of 11th September, 1884, 
and approved by the Department in its letter to the Board of the 
25th of October. The machinery in all its parts worked 
smoothly, continuously, and satisfactorily throughout the trial, 
and the Board is of the opinion that the deficiency of 188-horse 
power from mean of 2300 required by the contract, was not due to 
defective workmanship nor ma , but that with better coal 
and a well-trained engineers’ force these results will be exceeded. 
According to the records of the Board, the total weight of the 
machinery, engines, boilers, and appurtenances and s 
completed as required, including water in surface condensers and 
boilers, do not exceed the limit of 430 tons set by the contract. 

The Board finds that the hull and fittings are strong and well 
built, and in strict conformity to the contract, drawings, and 
specifications, and that the vessel will be completed in all respects 
as required by the contract on the 18th instant, except the follow- 
ing minor items, namely, me mings F the Hotchkiss gun centres and 
fitting the sideboards for dishes, which van only be completed when 
the vessel is at the Navy Yard. The Board therefore recommends that 
the Dolphin be accepted, subject to the ninth and tenth clauses of the 
contract, and orders issued to the contractor for her delivery to the 
commandant of the New York Navy Yard, as already agreed upon on 
the 18th inst. TheBoard will forward approved bills for the final pay- 
ments in accordance with the memorandum submitted to the 
ane. being in amount the tenth payment on the contract 
and amounts due for changes and additions as approved by the 
Department, less the reservation of 8000 dols. to be withheld under 


the tenth clause of the contract, and the ts due the Govern- 
ment on approved changes in the original plans.—Very respectfully, 
E. Smpson, 


Rear Admiral, U.S. Navy, President of the Board, 
HENRY STEERS, 
Naval Architect, 
ALEX. HENDERSON, 
eer, U.S. Navy. 


Captain, U.S. Navy. 
FN. Bal 


Lieutenant Commander, U.S. Navy. 
L, FERNALD, 
Naval Constructor, U.S. Navy. 


The detailed report of the Board of Examination on the 
Dolphin alleges that the vessel is, in almost every icular, unfit 
for use. The report takes up the different parts of the vossel, and 
shows them to be constructed of poor material and by second-class 
workmen. The main deck of the vessel is built of rough, knotty 
boards, and shows evidence of sap. e screws, which should 
have been placed in the body of the planks, have been placed in 
the seams instead, rendering proper calking impossible, and con- 
verting the deck into a perfect sieve, through which the water would 
pour in stormy weather, ruining all rishable stores below. The 
painting had been slighted or neglected, and the Board found 
evidence of rust in many portions of the ironwork. The interior 
arrangements are also shown to be » and in many cases not in 
accordance with the contract. The rudder is not protected and is 
not provided with steam as well as hand-steering apparatus, Mr. 
Roach told a member of the board that he will make the vessel 
aut Oe requirements of the contract, no matter what the cost 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—AsHER and Co., 5, Unter den Linden, 
VIENNA.—Messrs. Gerotp and Co., Booksellers, 
LEIPSIC,—A. Twietmeyer, Bookseller. 
NEW YORK.—Tue Wititmer and Rogers News Company, 
81, Beekman-street. 


PUBLISHER’S NOTIOE. 


*,* With this week’s number is issued as a Supplement, a Two- 
Page Engraving of the Triple Expansion Engines of the 38.8, 
Eastwood, Every us issued by the Publisher contains this 
Supplement, and ibers are requested to notify the fact 
should not receive it. 

TO OORRESPONDENTS, 


+," All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be pgm by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

H. L.—Paddington to Bristol, 7/t. gauge. 

ENQuiRER.—(1) Two men ought to lift more than two tons. (2) Two men 
working at one good crane will lift more than two men at two cranes. 


CORK -CUTTING MACHINERY. 

(To the Editor of The Engineer.) 
S1r,—Can ~ 4 of your readers inform me of the name and address of 
? 


makers of machinery for slicing cork into strips, say about Jin. by jin. 


SUBSCRIPTIONS. 


Tue EncrneEr can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Jvom the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers) .. .. .. £0 148. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

Tf credit occur, an extra charge of two shillings and sixpence annum will 
be made, Tue ENGINEER is registered for transmission pe Reed 

Cloth cases for binding Taz Encinrer Volume, price 2s. 6d. each, 

A complete set of THE ENGINeER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below ;—For Subscribers paying in advance 
at the published rates will receive THe ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must Le uccompanied by letter a) 
advice to the Publisher. Thick Paper Covies may be had, if preferred, at 
increased rates. 

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape’ of Good "Hope, Denmark, 
Egypt, Franee, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 


rt Roumania, Switzerland, Tasmania, Turkey, United States 
mae Indies, Cyprus, £1 16s. China, Japan, 


Remittance by Bill in London, — Austria, Buenos A: and Algeria, 
on, Java, an 
Mauritius, Sandwich isles, £2 58.” 


ADVERTISEMENTS. 
»* The charge for Advertisements 0» four lines and under is three shillings, 
Sor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch, AU 
single advertisements from the country must be accompanied by a Post-office 
order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
poper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tre Excrneer, 163, Strand. 


MEETINGS NEXT WEEE. 

Sanitary Institute or Great ninth anniversary meet- 
ing of the Institute will be held in the Lecture Theatre of the Royal 
Institution, Albemarle-street, on Thursday, July 9th, at 3 p.m. e 
chair will be taken ~~ Sir John Lubbock, Bart., M.P., D.C. F.R.8, 


entitled, ‘‘ The Water Supply of Ancient Roman Cities,” and the medals 
and certificates awarded to the successful exhibitors at the Exhibition 
held at Dublin in 1884, will be presented. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN.—The 
half-yearly meeting will take place at the Cannon-street Hotel on Satur- 
day, the 4th inst., at 7.30 p.m., when the auditors’ report and Mr. 
James Irvine's offer to add £500 to the benevolent fund will be sub- 
mitted to the meeting. Mr. W. T. Coates will then read a paper “On 
Technical Education from a Workshop Point of View.” 
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THE EFFICIENCY OF STEAM ENGINES. 


Durine the last few years the action of steam in an 
ome has been investigated with a care, discrimination, 
and elaboration previously entirely unknown. The older 
school of engineers rested content with taking indicator 
——- for a few hours, weighing the coal fed into the 
boiler furnaces, and deducing the consumption of coal per 
horse per hour from the figures thus obtained. Messrs. 
Bryan, Donkin, and Co., were among the first to point out 
that something more than this was wanted, and they devised 
theexceedingly ingenious system of testing the efficiency of a 
condensing engine by measuring the feed-waterand the tem- 
perature and quantity of the cooling water beforeand after its 
use. It is evident that the less the quantity of heat carried 
into the condenser per pound of feed-water pumped into the 
boiler the greater must be the efficiency of the engine, other 
things being equal; because the difference between the total 
heat sent into the engine and that rejected by it represents 
the heat converted into work, It is an unfortunate cir- 
cumstance that the quantity of water required for con- 
ee is so large that it cannot be weighed, and 
must be measured by the discharge over a small weir. 
But hydraulic engineers have never yet made up their 
minds as to the proper method of measuring the discharge 
over a weir—that is to say, there is a given theoretical 
discharge for a given width and — but the practical 
discharge is always less than this. How much less is the 


point at issue, No fewer than eleven recognised coeffi- 
cients exist varying between °667 and ‘518. Thus, for 
example, let us suppose that the notch board or weir is 
lft. wide and the stream over it 2in. deep, then the dis- 
charge may be anything between 21°842 cubic feet and 
13°477 cubic feet per minute. Of course there are influ- 
ences at work which can be allowed for and which modify 
the coetticient. But after all is said and done, an element of 
uncertainty remains which has always militated = 
this method of estimating efficiency. Yet even if this 
were not so, it is evident that the work done in the 
condenser tells us nothing of what is going on in 
the engine; and it is in ascertaining this that recent 
workers have done more than any of their predecessors. 
The admirable paper by Mr. M. Longridge, the publication 
of which we commence this week, supplies an excellent 
example of what we mean. It will “ seen that Mr. 
Longridge is able to follow the steam, step by step, as it 
progresses through the engine, and to show what is taking 
place inside the cylinders and valve chests. This close 
examination of what goes on in a steam engine ae 
very great advantages, for it tells us, if we read the lesson 
it conveys aright, what is possible and what is not in steam 
engineering. But at the same time it brings us face to 
face with some apparently puzzling problems, which Mr. 
Macfarlane Gray will, perhaps, show us how to solve in 
his forthcoming book. To one or two of these we propose 
here to direct the attention of our readers. 

Westated last week thatin the high-pressure cylinder of the 
yacht Isa wet steam is always to tefound. while dry steam 
exists in the low-pressure cylinder. The same circumstance 
has been noted with regard to compound engines of all 
kinds, but it seems to be more marked _ in triple-expansion 
than in other types of steam engine. Mr. Longridge finds 
that in the engines to which his report refers the exhaust 
from the high-pressure cylinders into the low-pressure 
consisted of 72°6 per cent. of steam, and 27°4 per cent. of 
water—that is to say, more than one-fourth of all the 
steam sent into the small cylinder of this compound engine 
was condensed. The quantity of water present is ascer- 
tained in the following way: The weight of feed-water 
pumped into the boiler being known, it is easy to ascer- 
tain how many pounds of feed-water are used per stroke. 
The pressure of the steam is ascertained from the indi- 
cator diagram; but it is known that the weight of steam 
sent into the cylinder per stroke would give a much higher 
terminal pressure than is actually obtained. The difference 
is due to the fact that all the feed-water passing into the 
cylinder in the shape of steam does not remain as steam, 
and anyone who knows the elements of arithmetic, and has 
a set of steam tables before him, can say at once how much 
steam and how much water are in the cylinder. The first 
question we have to ask ourself is, Why was all this steam 
condensed? Inthecaseof the enginecited by Mr. Longridge, 
there was used on the first day of his experiment 17°82 lb. 
of steam per horse per hour. Of this, 27 per cent., or 
4°8lb., was condensed. The engine indicated, in round 
numbers, 888-horse power ; so that the two small cylinders 
actually condensed not less than 4262°4 Ib. of steam every 
hour, or enough to work an engine up to 231-horse power, 
allowing 181b. of water per horse-power. To put this in 
another way, the two high-pressure cylinders condensed as 
much steam in every hour as would have been produced 
by 460 1b. of coal. A boiler with 23 square feet of grate 
surface and 450ft. of heating surface would have been 

uired to make this steam. This represents a Cornish 
boiler of no small proportions. The two cylinders which 
did this condensing work were 26in. diameter and 6ft. 
stroke. Their cooling surface was, therefore, about55 square 
feet each, allowing onecylindercoverface and one piston face. 
Thus itappearsthat 110 square feet of metal carefully clothed 
were as efficient in condensing steam as a surface condenser 
with 400 square feet of surface, over which 9 tons of water 
per hour are passed. Such figures as these seem to give 
incredible results, and we have here one of the puzzles 
which require solving. How is it possible for 110 square 
feet of surface, with a difference of temperature of 
only 91 deg. Fah. and that obtaining for only a 
portion of the time, to do the work? ith this range 
the transfer of heat will take place at the rate of 233 units 
per square foot per hour per degree, or for 110ft., 2,322,330 
units per hour ; and taking the heat given up at 950 units per 
pound of steam condensed, this would suffice for the conden- 
sation of only about 2444 1b. per hour, or just about one-half 
the quantity actually condensed. Furthermore, it must not 
be forgotten that as the pressure fell some re-evaporation 
took place. How are we to account for the wonderful 
efficiency of these two small cylinders, with the limited 
range of expansion, in them as condensers? No surface 
condenser ever sent to sea can compare for a moment in 
efficiency with them. Of course, as we have said already, 
the facts are not peculiar to the engines tested by Mr. 
Longridge. As we pointed out last week, the high and 
intermediate pressure cylinders of the Isa are always wet, 
and this although they are carefully jacketted, and the 
condensation in the jacket is so great that the auxiliary 
feed has to be frequently put on to keep the water right 
in the boiler. Are we not justified in at least asking if 
we are not here face to face with conditions differing in 
some way and materially from those which obtain in an 
ordinary condenser ? 

Now let us see what happens to this 63 per cent. steam 
and 27 per cent. water when it gets into the low- 
pressure cylinder. At the end of the period of admission 
—that is to say, when the admission port of the low-pres- 
sure cylinder is closed—there was no less than 44°2 per cent. 
of water in it. As the pressure fell, however, durin, 
expansion some re-evaporation took place, and at the en 
of the stroke there was only 35 cent. present. At one 
time—that is to say, when one-ninth of the whole period 
of expansion had been reached—no less than 48 per cent., 
or nearly one-half the whole quantity of steam had been 
condensed. The really marvellous aspect of all this is the 
power of condensation possessed by the comparatively 
small quantity of metal used, and it illustrates very 
clearly the absurdity of the ment that the use of a 
second cylinder in a compound engine tends to prevent 


condensation by limiting the range of temperature. Some 
influence much more — than any universally recognised 
is at work to bring a i 

and we begin to ask ourselves whether all that we learn 
from the indicator concerning condensation is quite true. 


To this, however, there can be but one reply—within the - 


limits of error of the instrument it is true? What, 
however, are the limits? It was long since pointed out 
by Mr. D. K. Clark that wet steam loses its mobility to 
a very large extent; so much so that the back pressure in 
outside cylinder locomotives is, other things being equal, 
always greater than with inside cylinders. Now, if we have 
steamin a cylinder ey wet, it is quite possible that it 
may produce a comparatively sluggish action in the indi- 
cator piston, and that the pressures might appear to be less 
than they really are. This is, however, merely a hint, the 
shadow of a suggestion. At all events, it is quite certain 
that no rational explanation of the great efficiency of a 
cylinder as a condenser of steam has re been put in print, 

Another puzzling circumstance about Mr, Longridge’s 


engines is, that the results obtained from them were © 


erratic. The cylinders were sometimes much more efficient 
as condensers than at other times. Why this should be so 
it is impossible to say. It will be seen, too, further on, 
that the results obtained with the engine on the second 
day were so far anomalous that Mr. Longridge has to 
defend his diagrams against possible charges of inaccuracy, 


We shall, however, postpone our consideration of this point © 


until our readers have gained some idea from the report 
itself, of the nature of the valuable information it is 


intended to convey, 


BOILERS WITH FORCED CIRCULATION. 

Ty another 
yacht for which it is claimed that she isthe fastest steamboat 
in the world. Thisclaim is based onthe assertion that sheran 
thirty miles in seventy-seven minutes—23°7 miles per hour, 
This is tremendous steaming, no doubt ; but we are not told 
anything about currents, or tides, or winds, and it is fair to 


presume that these were not against her. The power. 


uired to propel ships increases in an enormous ratio 


with the speed, and the Stiletto has, a more power - 
e 


in her than any other craft afloat. She has been built by 
the Herreshoff , and steam is by a 
Herreshoff boiler. i Yoiler consists of coils of tubing, 
through which water is forced by a circulating pump. 

we are to believe all that we are told, Mr. Herreshoff has 
succeeded in overcoming difficulties which at one time 
threatened to baffle him in his pursuit of a forced circula- 
tion boiler. In this country various attempts have been 
made in the same direction, but they have all ended in 
what may be termed a qualified failure; that is to say, a 
forced circulation boiler can be made which sometimes 
works very well indeed, but it can never be depended = 
and requires under all circumstances to be care a 
watched by highly competent men; if not, the coils wi 
be burned or the boiler will prime. 


The idea of forcing water through a coil of tubing over, ' 


or rather in, a furnace, is extremely seductive. Any 
ressure can be carried with safety—in theory, at least, 
e weight of the steam generator is on the whole small, 
because, among other reasons, the quantity of water in the 
boiler is very small. The surfaces are very efficient in the 
production of steam, and the risks of furring up on the one 
hand, and of corrosion on the other, are reduced to a 
minimum. Repairs, too, can be easily effected, and there 
is little or no chance of explosion. Unfortunately, however, 
there are grave drawbacks to the system. The pump 
valves are prone to give trouble. Gun-metal and brass 
valves will not stand the high temperature. They become 
brittle, and break to pieces. A similar difficulty is not 
encountered in ordinary feed pumps, because the feed-water 
is seldom, if ever, hotter than 250 deg.; but steam of 
185 lb. pressure has a temperature of 382 deg. It has been 
found that nothing will stand but steel. is difficulty 
got over, there remains one hitherto unconquered. It is 


all but impossible to tell how much water is in the boiler. © 


There is attached to the coil a cylinder, or receiver, in 
which the steam is separated from the water. The steam 
pipe to the engine is attached to the top of this; the 
suction pipe of the circulating pump is fixed to the bottom. 
This receiver may be three or four feet high, and the water 
level will rise and fall in it a couple of feet in half 
as many minutes. Then it will disappear altogether, and 
the moment afterwards the receiver will fill to 
the top with a rush. If the engine ran ectly 
steadily, and the fire never varied in intensity, would 


go well perhaps, but the smallest difference in either, or 


both, is felt at once by the water in the boiler, with the 
results stated. Much trouble, too, is often experienced in 
the matter of working the circulating pump. This pum 
has practically no load on it, but it not always soli 
water to pump, and incessant vigilance is needed to ascer- 
tain whsilhet it is, or is not, at work. When the furnace 
is urged, as it is in the case of the Stiletto, by a fan, a 
failure for a few seconds in the action of the pump will 
lead to one of the coils becoming red-hot, and very pro- 
bably bursting. This calamity has often occurred to the 
Herreshoff boiler. 

Seeing, however, that there is distinctly a field open for 
the use of forced circulation boilers, those who have some 
time and capital to spare might spend both to worse 
advantage than in an endeavour to make the system a 
success. The first thing to be done is to devise some 
means by which the position of the water level in the 
boiler may be ascertained. One of the great defects of 
such boilers as hitherto made appears to us to be that the 
length of tube employed has been excessive. It does not 
require much penetration to see that if we puta coil of 
5Oft. or so of 2in. tubing in a furnace, the steam made in 
the lower portions next the hottest part of the furnace will 
in all probability blow the water out of the top part; and 
this action is no doubt one reason why the reservoir to 
which we have alluded fills and empties suddenly in the 
way stated. The circulating pump, after working badly 
for a few strokes, suddenly catches hold and sends into the 
coil a lot of water of comparatively low temperature, 


ut condensation in engine cylinders; ° 


e will be found a notice of the Stiletto, a ° 


ey 
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This checks ebullition for a moment, the water next becomes 
heated suddenly, a portion of it flashes into steam, blows 
all the water out of the tube before it, and fills the reser- 


voir with a rush. At all times this ies of action 
must be goi more or less, in tubes. In 


tube the pump works in series; with 
in multiple arc. It would appear, 
however, to be quite possible to provide a slide valve with 
several ports in it, so that the discharge from the pump 
would be divided among any reasonable number of tubes. 
Thus, say, there were six, then port one would be open for 
the first sixth of the stroke, port two for the meennl wie 
and so on. It may be suggested that the same result 
would be got by putting in resistance, so that the delivery 
from the pump must be distributed. We are not quite clear, 
however, that this arrangement would work. The construc- 
tion of the external furnace casing again is a much more 
im t factor in the whole matter than appears at first 
ct may easily be so heavy and expensive that all the 
tages of forced circulation boilers may be lost. 
Indeed, this has already been found to be the case in more 
than one instance. The method 
us is to use a coi iping for the purpose. As 
be shielded from the heat of 
furnace, necessarily great length of it would not be 
objectionable. The rest of the heating surface would, of 
course, be made up of short lengths of tubing. 
We have omitted to mention one of the great advan’ 
of the forced cireulation boiler. It is that steam ma: . 
or 


ordinary torpedo boat boiler 
injury to the pipe boiler that the lives of a crew would not 
be lost. It is by no means unlikely that a good deal more 
may be heard of this type of boiler, and it certainly 
deserves more consideration than it has yet received. 
THE BLOCK IN THE SUEZ CANAL. 

THE enormous inconvenience and delay, to say nothing 
of the serious pecuniary loss which they have entailed, 

ising from the recent sinking of a dredger in the Suez 


arising 
Canal, have sufficiently revealed to us one disability arising | directed 
an 


from the conduct of a large carrying trade 
artificial channel. It is impossible 4 to realise from the 
late accident how dependent are British interests in the 
East upon an immunity which cannot, it is certain, be 
ed upon. Over and over again have correspondents 
attention in the public journals to the results which 
might be apprehended should such a block as has recently 
been experienced occurduringa hostile crisis, whether due to 
accident or design ; but never during the history 
of the canal has such an apprehension received more 
practical illustration than during the last few weeks, 
when, by the sinking of one of the dredgers employed 
upon it, the whole of the vessels both outward and home- 
ward bound through it have been delayed for fully three 
weeks. Now, unless we are prepared so to widen this 
canal, that, instead of being what it is, it is rendered 
almost a navigable strait, there is reason to fear that such 
an. obstruction is liable to recur at any moment. It 
is scarcely within the range of possi 
enlargement of this great maritime highway can take 
within our own time, though it would be rash to 
ict that the necessities of the future may not bring 


it about. We have, therefore, to consider what may | an 


best be done to obviate as far as possible the recurrence 
of an incident which has been productive of the 
great inconvenience and loss to which our shipowners 
and others have been subjected. Naturally the manage- 
ment of the Suez Canal would be but too glad to adopt 
any means within its power by which so desirable an end 
could be attained; and although those means a to us, 
it must be confessed, to be exceedingly limited, it would 
yet seem as if some simple precautions might betaken which 
would at least largely reduce the chances of accident. Of 
course, in the navigation of a canal, even under the most 
stringent regulations, the risks of collision between vessels 

jects of such possible collision possesses no mobility, 
such as might enable the captain of one of two vous 
meeting in the canal to make up, by the movement of his 
own ship, for /éches on the part of another. The presence 
a number of dredging must 

ways necessary on a waterway e through 
light and drifting sand, and the fact that such machines 
are moored, and therefore exposed to more. than ordinary 
liability to accidents, should lead to jal care in their 
construction, so as to avoid as far as may be ible their 
being sunk by contact with a moving vessel. There are 
few of the steamers, we should say, which through 
the Suez Canal which are not free from on te liability. 
Scarcely one of these leaves the British shores, at all 
events, which is not built in water-tight pe oT and 
is therefore exempt from the certainty of si ing in a hurry, 
which ao" attend those not oe with similar safe- 
guards. Even supposing one of their compartments to fill, 
the worst effect to & xpected would be em owing 
to increased immersion ; and a very few een of pumping 
in such a case would suffice to float a veasel again suffi- 
ciently to enable her to be drawn out of the highway and 
80 leave a free passage. It would certainly appear as if 
the directors of the Suez Canal Company would be justified 
in forbidding the use of their waterway to any ship not 
provided with these water-tight compartments. A notice 
of but a woul gourd prevent such a re- 
striction ing with too great ip upon shipowners, 
the great mass of whom would hows ne 
complain were such a restriction at once imposed. 

But the freedom from risk at by vessels built after 


indicated has not, we believe, been insured by a 
salar dei being ied to the building of inetee 
niachines. Nor do the or the requirements of these 


last lend themselves freely to the adoption of the 
system of watertight compartments in sufficient number 
to insure floatation when seriously injured. In the case of 
though longitadinal ‘voll which 
te a longitudi well whic ically 
cuts the Feacy ath fourdistinet parts, it is the centre sections 


| which possess the least amount of buoyancy, and it is 


manifest that the want of floatation power is thereby 
largely increased. Much remains yet to be done in the 
improvement of craft of this class, in spite of much that 
has of late years been accomplished towards this end, and 
one most desirable form of such improvement must 
manifestly be the increase of protection 1 sn sinking in 
the event of collision. For, as we have above pointed out, 
the master of a dredger is helpless to direct his vessel so as 
to avoid, by skilful steering, the delivery of a blow by a col- 
liding vessel on the most vital part of his machine. He must 
remain passive to bestruck wherever chance or the ignorance 
or carelesness of his opponent may direct it. 

It occurs to us that, admitting the difficulty of so con- 
structing dredgers in ee compartments in suffi- 
cient number to ensure vitality to such as remain 
uninjured, something may yet be done to minimise the 
ug yd of sinking in a narrow and shallow waterway 
like the Suez Canal. Improve it as we may, a dredgin 
machine must always remain one of exceptional weight 
cumbrousness, any form to be given it must, we 
fear, still considerable elements of weakness owing 
to those conditions. It would seem, indeed, that any 
ordinary lifting gear applicable in a canal, with its 
restricted width, would fail to raise such a vessel. That 
such a fear is well based may, we hold, be assumed upon 
the fact that it has been found necessary to remove that 
now lying in the bed of the Suez waterway by blowing her 
to pieces by dynamite. It is certainly scarcely creditable 
to modern engineering science that no alternative method 
for clearing such an o ction could be adopted. It does 
not seem to us to be impracticable that dred, could be 


gers 
built in sections capable of being readily detached by | panies 


divers. These, if united by screw bolts instead of by 
rivets, and strengthened over all by girders readily come- 
at-able, might be detached, we should say, without much 
difficulty by divers, and such sections, when once sepa- 
rated, = be raised by means which we have said do 
not appear to us to be applicable under the circumstances 
to the weighty machine as a whole. We have before 
i the attention of our readers to the need of 
improvement in machines of this class, It did not occur 
to us when thus doing so to refer to the ial form of 
such improvement which the late block in the Suez Canal 
has shown to be needed. We trust it may engage the 
attention of the many skilled engineers who devote them- 
selves to the building of dredgers. 


THE RICHMOND WATER SUPPLY. 

Puzzies in water supply still worry the minds of the Rich- 
mond Town Council. On the 23rd -ult. a local government 
enquiry was held respecting a proposed loan for water supply 
works. Mr. Peirce, resident engineer, has as men- 
tioned is our last impression, that a well already made should be 
deepened, with a view to increasing the supply. A question 
arises which bearsarelation not only to the condition, homogeneous 
or shattered, of the chalk in which the well is made. It has been 
found that when the pumps have been stopped, the water has risen 
rapidly at first, gradually slackening in the speed of rising as it 
neared the surface. From observation Mr. Peirce has concluded 
that “the supply doubles itself per minute at every 15ft. down.” 
From this it appears that a calculation has been made purport- 
ing to show that five and a-half times the present rate of inflow 
will be obtained by deepening the well 45ft. Whether there is 

y practical fallacy in this deduction will, of course, depend 
on the dip of the strata in the locality and the condition of the 
chalk in the neighbourhood of the well; but it would 
be difficult without knowing these accurately to say 
at what depth the rate of increase began as rapidly 
to diminish as the inflow does as the water nears the 
surface when the pumps are stopped. When the water has 
reached this hydraulic level there is no unbalanced head. The 
rate of inflow will increase in a rapid ratio with the disturbance 
of this balance by lowering the water surface; but at what 
depth this increase will again diminish can only be surmised, as 
it will in any case be affected by the depth at which the main 
influx resi The surmise may, of course, be based upon 
more information than the observation above mentioned; 
but on that alone it would be difficult to promise more 
than a high probability of a very considerable increase. 
As already mentioned, it has been decided to expend £800 in 
trying the experiment, and in the course of the inquiry above 
mentioned Mr. Henry Davy was asked if he could supply the 
connection between the rate of the well filling up and the rate 
at which the water was drawn off. In reply, he said “he thought 
a test ought to be made with the pumps going. If the present 
rate was then maintained for twenty-four hours, there would be 
good ground for going deeper. He supported Mr. Peirce’s 
proposal on the ground that a small expenditure of £800 
would enable them to discover what was the actual yield of 
the upper chalk through which the bore holes went. The 
bleeding surface of the chalk was 360 square feet. If they 
found by putting down experimental pumping gear into the bore 
hole a considerable increase of the water by lowering the water 
level 100ft., then they might know that the chalk would 
yield a considerable quantity of water,and they would be justified 
in carrying out . Peirce’s scheme and lowering the 
dummy well and driving adits. That was the only way 
they would obtain a larger supply. The present well yielded 
in round numbers 116,000 gallons in twenty-four hours 
through the dummy well. The bore-hole also yielded 15,000 
gallons, but that. was now cut off. If they opened the 
bore-hole, they got 131,000 gallons in twenty-four hours. The 
requirements were 463,000; or, omitting street watering, 
441,000 gallons. So that if the tt well be made to yield 
331,000 gallons in addition to it pumped at present, the 
supply of the town would be met. The required increase would 
be got at 644ft. from the surface, according to the plans before 
them ; but it was = to put an experimental pump 233ft. 
from the surface, so that a very large discount might be taken 
from the figures before them to get at a justification for trying 
this experiment. He was of opinion that the increased quantity 
obtained would be sufficient to justify them in expending £800, 
and they would then have data to go upon in regard to a 
scheme. “The water supply question would then be put beyond 
doubt altogether.” The question is not quite so simple as it 


looks, and the chalk supply is not so calculable a quantity as 
might be — Why does not Richmond go to‘the Thames 
for its water 


TERMINAL CHARGES AND THE TRADERS. 


Caos has come again. Traders must either carry out in 
earnest their projects for making the inland waters and canals 
more than at present means of competing with the railway 
companies, or they must induce Parliament to come to their 
aid, The new trouble has arisen out of the reversal, to which 
reference is made in our Birmingham letter, by Mr. Justice 
ee Mr. Justice Wills, of the ruling of the Railway 
Commissioners, that terminal, siding, and certain other charges 
made by the 7 companies, as carriers, really come within 
their duty as a railway company. Their lordships laid down 
that the duty of the Commissioners is to fix what are reason- 
able carriers’ c in excess of the maximum railway 
rates, and in doing so, to see that the line between the 
conveyance of goods and the other services by the company 
was strictly k The case upon which the Queen's 
Bench has ruled will now have to go to the Commissioners, 
and until they have decided, their lordships do not enter upon 
the second case, which involves an appeal under the same c 
of decision by the Commissioners. The traders had thought 
that not only had they been freed by the Commissioners’ 
decision from responsibility to the railway companies for ter- 
minal, siding, and some other charges held by the Commissioners 
to be included within the maximum rates, but they had likewise 
hoped that the Commissioners’ decisions could be made final. 
Their lordships, however, ruled otherwise; nor did they quite 
see why their own decision now given should not be subject to 
appeal. a the question is one of very great ee 
to the traders, and the determined manner in which it been 
fought by the railway companies indicates the serious view 
which they, too, take of it. 


GOODS AND RAILWAY RATES, 

THE ication from Hull to which reference has been made 
in THe ENGINgER has raised the consideration of the question of 
railway rates for the carriage of goods to and from the seaboard 
in a new phase, It is a question whether the railway com- 


above the legal rate, and the 
company should have power to c 
districts. It is a thing of vast importance in these days of 
sea and land competition in carriage. If absolutely equal 
mileage rates were c! to all districts, the trade would 
perhaps not gravitate to Hull, but to ports which are nearer to 
the centres of consumption of the imports and to the 
centres of production of the exports ; and it is not a question 
which can be very easily settled off-hand. One of the very 
largest of the importing firms at Hull has publicly expressed 
its dissent from the movement on the ground that if it were 
there successful other districts would take up the principle, and 
apply it to the loss of that port in the end. There is this to be 
said for the present method in the case of Hull, that it has, on the 
whole, allowed the trade of that port to grow, and it does in some 
degree give to the consumer the privilege of choice of ports; but it 
has its disadvantages also, and thus it is not wise to pronounce 
a very dogmatic opinion offhand. The question will, however, 
have to be decided, not so much in the interests of one port, but 
in the interests of areas of country; and if the trades of 
districts are best served by the choice of ports, and if the whole 
of the rates are below the legal maximum, it would probably 
be found to be most fitting that the question should not be 
decided on the application of one firm, but that some general 
legislation on sound principles, and probably based on a general 
reduction of rates for carriage, should be the result. 


CROSSING REFUGES, 


OF late years there has been a most desirable multiplication 
of those refuges which enable people to escape some of the 
dangers attendant upon crossing the most crowded of our 
London thoroughfares We are aware that the authori- 
ties have shown themselves to be most ready to attend 
to representations made to them by private individuals as to 
necessities in this respect, and there are few of the most 
dangerous crossing places which have not been provided with a 
midway halting place. These serve not only as a safety haven 
for foot passengers, but are also a most efficient means of 
separating the passing streams of traffic. But the returns 
annually made by the police evidence to us how serious is the 
number of accidents to life and limb which still occur in the 
streets of London. Indeed, they appear from the constantly 
maintained annual average to be almost subject to some un- 
known law, and the fact would seem to indicate that there are 
causes operating to produce them which are not affected by 
additions yearly made to these midway halting places at our 
crossings, To one at least of such causes we can ourselves bear 
evidence, The London cabman is, as a rule, a thoroughly good 
man, demanding and receiving a amount of our sympathy 
amid his needs and trials; but he is, at the same time, often 
most disregardful, in his anxiety to carry numerous fares, of 
those rules of the road the observance of which is necessary to 
the utility of the refuges. On most of these there are directions 
to keep to the right or left. We can only say that there are 
many places, and especially at the dangerous turning from St. 
James's-street into Pall-mall, where these directions are con- 
stantly disregarded. It is rare to see a policeman directing the 
traffic at that point, and until a few obstinate infringers of the 
rules have been fined, we fear we shall continue to have to 
see risks run daily at this and other exposed points. 


int is, whether the railway 
less than the rate to other 
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New Formulas for the Loads and Deftections of Solid Beams and 
By Wittiam Donatpson, M.A,, A.LC.E. 
pon. 

Ir is with much regret that we feel compelled to pass an 
adverse judgment upon Mr. Donaldson’ little work “On 
Solid Girders,” which, though small in bulk, is nevertheless 
prolific in the crop of egregious blunders and false assump- 
tions scattered throughout its pages. The first of these 
appears on the top of page 3, where the author assumes 
the internal stress—by which is meant the shearing 
stress—may be taken as uniformly distributed over the 
surface of the section. Now, although such an assumption 
is often made for ical purposes, it is none the less 
illicit to state it thus b ly as a first principle upon 


which to found such astounding statements as that “ in any 
section between these two—that is, between the section of 


maximum bending moment and either end of the girder— 


= 
a short tube, on the contrary, the action may ve 
steady. Of course the difficulty of mae one pum 
keep up a uniform circulation in a number of short tubes 
is considerable. To borrow a simile .from the electri- 
naval warfare. It is further to be borne in mind that 
bullets which might cause a disastrous explosion in the 
shall have power to define the rates charged, as long as 
they keep them below the legal maximum. The Hull instance + 
supplies an illustration. The rates from and to Hull are not 
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the acute angle, which the direction of the stress at any 
point between the neutral axis and the top or bottom of 
the beam makes with the vertical, increases as the 
distance of the point from the neutral axis.” So it would 
seem our author innocently believes that the shearing 
stress does not vanish in the extreme fibres of the 
section. The above extract evidently involves this novel 
theory of the distribution of shearing stress; but, to 
remove all shadow of doubt, we have it explicitly stated 
on page 21 “that the intensity of stress per square inch, 
which tends to cause one fibre to slide over another in 
a longitudinal direction—such is the author's circum- 
locution for ‘longitudinal slip’— must, like that of 
vertical sliding stress, be greatest in the extreme top and 
bottom fibres, and therefore the actual reactions between 
the fibres is of greater intensity than those between the 
fibres near the centre.” These two taken from 
the book, contain unmistakeable evidence of what is 
nothing short of high treason and flagrant heresy against 
the laws of stress, For the distribution of shearing stress 


per unit-area of cross section obeys the law f = ¥ ydy, 
y 


in which ex) ion F is the total shearing force at the 
section, and I the sectional moment of inertia relatively to 
the axis of flexure from which the ordinates are measured. 
Wherefore, it will be seen, that the unit shearing stress / 
vanishes in the extreme fibres and attains a maximum at 
the neutral axis of the section. Be the section solid and 

, then we have f = 0 in the extreme fibres and 


t= . A maximum, at the neutral axis. Hence in this 
particular case the maximum bears to the mean shearing 
stress 4 the proportion of 3:2. Returning now to our 


author’s first statement, we find that he there promul- 
gates a law not conformable to truth; because in the 
extreme fibres of the section the resultant stress, that is 
the stress compounded of the vertical and longitudinal 
component stresses, becomes in virtue of the equation f= 0 
practically horizontal in direction ; and therefore the angle, 
which its direction at any higher or lower point makes 
with the vertical, diminishes from 90 deg. to a fixed 
value at the neutral axis, We must p Ah ear- 
nestly recommend our author to unlearn all his pre- 
vious notions ee the distribution of shearing stress 
and, as hastily as possible, to grasp firmly the idea that the 
vertical shearing stress per unit of sectional area vanishes 
in the vicinity of the extreme fibres, where the longitudinal 
component stress attains a maximum. 

Being thus in possession of our author’s notions about 
vertical stress, we are not at all surprised to find him 
stating that not only shearing stress, but also longitudinal 
slip, attains a maximum in the outer layers of the sec- 
tion. He has been led into this error confounding 
longitudinal slip with longitudinal stress, and then 
presuming that the first must depend directly upon the 
second. It is easy to dispel this idea in a very few 
lines. Let T be the total longitudinal stress — 
above or below the neutral axis of any section. en 
the differential longitudinal stress tending to pro- 

dT dT dM 
pr slip will be of the form dz"dM' dz: But 
dz = ¥, the shearing force at the section. Therefore, 
dT _y, @T 


> tne 7M’ where M is the local bending moment. 


Now on vanishes in the extreme fibres; hence also 


= » the stress producing slip, will vanish, and with it 
all tendency to slide. In plainer and less technical phrase- 
ology, a beam in deflection manifests no tendency to ruffle 
its outer skin and creep after the fashion of earthworms. 
Whatever tendency there is to slide increases from the 
outer layers to the neutral surface, which sufficiently 
explains the ordinary practice of nters in tenoning 
composite beams along the line of connection of the planks. 
In a solid beam this joint is represented by the neutral 
— along which there exists the greatest tendency to 
Pp. 


Another point upon which our author imagines that he 
has thrown ‘addittonal light is the fact that, to quote 


from the book, page 23, “the neutral axis does not neces- | parts 


sarily in all materials ever (?) pass through the centre 
a and does not maintain an invariable position, but 
it is continuously changing its position with every 


change in the magnitude of the stress.” Now it is per- | P@ 


fectly true, and it was admitted long before Mr. Donald- 
son published his book, that the neutral axis of a series 
of forces varying as the distances of their points of appli- 
cation from this axis does not invariably coincide with a 
parallel line drawn through the centre of gravity of the 
surface. In this particular case of uniformly varying 
stress we know that the centre of application of the resultant 
lies upon the axis of y, or the axis conjugate of z in the 
central ellipse of inertia of the section, and at a distance 
from it exp! by y = r* + yo, where y, is the 
ordinate of the neutral axis and r the radius of gyration of 
the section relatively to the lel axis passing through 
the centre of gravity. But when y, = «, wehavey, = 0; 
that is to say, when the resultant stress becomes an indefi- 
nitely small and infinitely distant force, or in other terms, 
when the stresses acting at the section reduce to a couple 
or bending moment, the neutral axis coincides with the 
po axis through the centre of gravity. Now this 

appens to be the very case in point, and in fact it is the 
only case treated in the book before us; yet, strange to 
say, some infatuation has led the author to misapply 
the general Leyes which, by the way, he never 
enunciates, and to extend it in its full force to the ame 
exceptional case where it does not hold, and where the 
neutral axis invariably passes through the centre of gravity 
of the section. We are glad to find some indication of 


tion (3), our author innocently, and probably unconsciously, 
begs the P pons that the neutral axis passes through the 
centre of gravity of the section. On } 20 the reader 
will find an amusing illustration of the kind of transforma- 
tion which a cross section is presumed to undergo — 
the process of deflection, which, if driven home, woul 
lead us to believe that a box section, when deflected by 
vertical load, expands at the top and contracts at the base ; 
so that the under-member or floor beam would be always 
in compression. We must leave with Mr. Donaldson 
full responsibility of ratifying this extraordinary state- 


There are other amazing passages in the book which we 
cannot afford space to mention, and we must therefore 
conclude by pointing out a few of the clerical or mathe- 
matical errors scattered throughout its passages. We have 
on a former occasion, in the review of another work, men- 
tioned that there cannot be “ the three following,” page 2, 
though there may be “the following three” assumptions. 
Presumably our author is not an Irishman ; still he shows 
a strong predilection for the Hibernism “We will,” 
instead of using “ We shall,” merely to express futurity or 
purpose. The square over the radical factor, top of page 12, 

3 
should be omitted. The first factor, W (7°—‘#" )in the 
big bracket at the bottom of the same page should read 
2 
WwW o- 72), and as the two expressions agree in giving 


the same values for the limit taken—namely, 2 = a we 
are greatly tempted to suspect that the integration was 
adjusted by a fit. On page 19 the factor > is given in 


repetition for of In conclusion, we again regret our in- 
~~ to say a good word for Mr. Donaldson’s little work. 
The formulz which he proposes for deflection are new only 
in their greater comiploniiy. Taking only one instance, 
if we had to choose between the ne se formula, 


5 4 
Yo x54 Er for the central deflection under uniform 


5 w 1 + we 
load, and the new formula y,= 


128 bE 
should decidedly declare in favour of the former and 


simpler expression, where the straightforward factor z tI 


takes the place of the more complex co-efficient, | hold 


From Keel to Truck: a Marine Dictionary in English, French, 
and German, for the Use of Shipowners, Builders, Barristers, 
Surveyors, Engineers, Naval Schools, &c. By H. Paascu, 
K.C.A.R., Surveyor to Lloyd’s Register. Antwerp: P. 
Ratinckx. 1885. Pp. 306. 

Tus is a dictio comprising, or intended to comprise, 

a translation in neo Smamen of all the terms used in 

any part of the history of a ship, or water craft of any 

description. It is impossible to ascertain without some 
months’ use of a dictionary of this kind whether it is 
complete or not, but as far as numerous tests can 
show it appears to be complete; and in order to 
make it more generally to those not possessing 
the technical knowledge which the author's thirty-five 
years’ experience has given him, he has very fully illus- 
trated the dictionary with shaded diagrams and drawings, 
illustrating ships and their parts and machinery and 
apparatus, the names of the details of all being given on 
the drawings, so that the user of the dictionary is aided 
by the eye in readily ascertaining the meaning of any term. 

e arrangement of the dictionary is excellent, and to be 

quite sure that the user shall not fail to find any term, the 
author has given an index in each of the three languages, 
an addition which is very acceptable, as so many terms 
are compound words, which e it difficult to find them 
without such an index. The book is divided into fourteen 
parts, the first of which is a descriptive list of the 
types of sea-going sailing vessels and steamers, with illus- 
trations that make the descriptions easily comprehensible. 
The second part relates to wooden vessels and the wooden 
of composite hulls, and the different kinds of wood 
used in shipbuilding. Parts three and four deal with iron 
hulls and engines, boilers and machinery, apparatus, tools, 
and mechanical expressions, The illustrations of these 
rts are well done for their a every part bein 


clearly defined and labelled. five to ten deal wit 


anchors, chain cables, boats, capstans, pumps, windlasses, = 


masts and s rigging, sails, tackles, and sundries, while 


the remaining parts deal with knots, bends, hitches. 


weights of materials, and appendix. The dictionary is one 
which will be useful to those who “stick to their desks 
and never go to sea” as well as to those who do go, and it 
appears to be as satisfactory in the terms relating to sea- 
manship as in those of the structural or mechanical kind. 


BOOKS RECEIVED. 


For Practical 
Men. By W. oe CE. F edition. London: 
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Transactions of the Institution of Naval Architects. Vol, xxvi. | Th 
H. Sotheran 


repentance on page 6, where, in order to establish equa- ' 1885. 


principal 


PRIVATE BILL LEGISLATION. 

Tue formation of a new Ministry has not interfered with the 
prosecution of the Select Committee’s enquiries, but in one 
slight respect the most important of all the Committees this 

has been directly affected. By the appointment of Mr. 

mple to a Junior Lordship of the Treasury, the Committee 
on the Manchester Ship Canal Bill in the Commons has been 
deprived of one of its most useful members. The ci 
was of course formally reported to the House, but instead 
appointing another Member to fill the vacancy, the House 
authorised the remaining three members to continue the 
enquiry. Thus they avoided the necessity of a fresh member 
wading through the solid mass of evidence already taken, a process 
far less effective than hearing the witnesses, and neither side can 
feel 5 rr gc The investigation is accordingly still dragging ite 
slow length along, and promises to so continue for some time to 
come, ite the efforts of the Committee to shorten i 


wall Railway Bill, for widening and generally improving the line 
from Fenchurch-street to Stepney, has been sanctioned by a 


company to raise £330,000 by shares, and to borrow £110,000. 
ittee ha 


ing tramways in King’s Cross 
Inn-road, and also, at the other end 
in Kentish Town-road, and Fleet-road, Hampstead. 

M litan Railway Company opposed the 

ostensible reason being that it was contrary to the established 
principle to admit these tramways within the metropolitan 
circle. Some people may think this was not the 
ground of their objection ; but, however that a er. the Com- 
mittee ruled against them and passed the Bill. This Committee, 
of which Lord Donoughmore was chairman, have been very 
energetic, for, besides dealing with these two schemes, they 


Eastern Railway Mey constructing certain 


and the Com 
mittee rejected, and, influenced mainly by the Metropolitan 
Board of Works, they limited the extension of time to one year 
only. In the two Chambers, before the adj 6 until 
Monday next, several private Bills passed the second or third 
readings without opposition, but none of them require special 
notice. 


A FAST YACHT. 


THE Mechanical ineer describes the Stiletto, a steam t 
built by the Company, and claims that this craft is the 
fastest afloat. 

She is 95ft. by 11ft. beam, and 7ft. 


Her mod and 


bottom; proportion of beam to length 8,4, ths. 
ttern with 12in. and Sy stroke, 

driving a 4ft. screw with 6ft. Gin. pitch. engines can drive this 
inute, if req The boilers are of the Herres- 

hoff pattern, and to those unacquainted with them need a brief 
deseri; They are “pipe boilers” so called, and are made in 
These sections are disposed over and 


converted into steam in its down, and emerges into a stand 
side of the 


or separator at one sections ; from this it goes to 
on The advan‘ of this system are great lightness and 
. The whole is heating surface, and without 
a shell is capable of very high . The Stiletto 
works under 1501b., that being sufficient to attain great speed, 
but we presume the boilers would stand 200 lb. just aswell. Our 
erreshoff, the princi Company, is totally 
Sind, andl hac oll lay the somes of ; 
he has literally felt the lines out. 
The fastest vessel that swims to-day, irrespective of size, is 


She recently ran from 
to Sing Sing on the Hudson, 30 miles by the chart, in 77 
from the start. This is an average of 23°7 miles per hour, but 
of her highest hanpeer speed she not put 
from the start, but ran some mi 
on 


i 


rote fed 


FE: 


E 
i 


Stirling Castle, 
ee ton of displacement, while ocean steamers 
rally to SELF. pir tonef 


THE SHEFFIELD INDUSTRIAL EXHIBITION. — The event of 
week in the Sheffield district has been the visit of Prince 
Victor of Wales, K.G., to open the Industrial Exhibition, w 

romoted by the bmn | of Cutlers Hallamshire, 
hibition is the outcome of an offer of prizes by the master cu 


fund of £2000 to cover the expenses was con: 
Exhibition embraces every handicraft carried on within the 
boundaries of Hallamshire. 

Henri Tresca.—It is with much 
of M. Henri Tresca, an eminent physi 
engineer. He was born at Dunkirk in 1814. He studied at the 
Polytechnic School, and a it entered the corps of the Ponts 


quitted 

té scientific study. In 1850 he was appointed 
incipal inspector of the French Section of the Exhibition at 
don, and afterwards became sub-director of the Conservatoire 
des Arts et Métiers, and he there filled with great distinction the 
Chair of Industrial Mechanics. In 1872 he-was elected a member of 
the French Academy. Of his numerous works may be mentioned 
his ‘‘Cours de Mécanique Appliquée” and his “‘ ent des 
Liquides.” Tresca wasa very will ever 
be remembered in connection with his original research on the flow 


e luction of tubes; on the flexure of rails; on the properties 
of different bronzes; on ‘ 
elasticity ; and on the 


ment. 
U gene ai TCSUILS OL 15 WW OS Tecurucu 
; since we last considered the subject. The London and Black- 
i House of Lords’ Committee, their a also authorising 
have disposed of an Ummnibus bill promoted Dy the SouUl- 
sly 
allowed it for purchasing lands for improving he Charing- 
around the furnace, and any one of them can be quickly detached 
f 
was f 
eno 
noto 
In 
Stile’ 
ving 16-H.P. per ton of disp’ 
constructors know, is simply tremen 
| 
. Jd. & Bingham, for excellence im handicra y 
jisans. The ee: shaper cordially endorsed by the Cutlers’ Com- 
r pany and the Chamber of Commerce, with the result that ina 
short time over £750 was subscribed for prizes, and a guarantee 
Gas Engines. By William Macgregor. London: Symons and 
Exterior Ballistics. By Cone James Inglis, United States 
Artillery School, Fort Monroe, Virginia. 1885. 
Transactions of the Institute of Pre of solids. The a Rag Sciences, on hearing of his death from 
Q Scotland. Vol. xxvii., 1883-84. Glasgo the President, M. Boulay, closed the sitting as a mark of grief. 
* le Royal Society catalogue of scientific papers contains twenty- 
Ed p references to ‘mportant papers by Tresca. They include the 
Co. 1885. determination of the coefficient of elasticity of aluminium; the test 
The Law Relating to Building, Building Leases, and Building | method of using the Proney brake in testing machines; several 
Contracts, with a full Collection ef Precedents with respect to | memoirs on the flow of solids, including ice and metals; on the 
matters connected with the Law relating to Building, with Notes lication of the flow of solids in rolling and f metals and 
and the Latest Cases under the various Sections. By Alfred 
Emden, Barrister, Second edition. London: Stevens and Haynes. f 
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RAILWAY MATTERS. : 


ARRANGEMENTS are being made for the opening of the Scar- 
borough and Whitby new railway on the 13th inst. 
THE directors of the New York Central Railroad have d 


4 per cent. as the amount of the quarterly dividend. 


THE new railway from Athens to Laurium is finished and will 


NOTES AND MEMORANDA. 


THE six healthiest places last week were Derby, Bristol, Not- 
tingham, Hull, Wolverhampton, and Brighton. 


AT a meeting of the Royal Society of Edinburgh in April, Prof. 
Tait, in a paper on the effect of pressure on the temperature of 
minimum compressibility of water, showed that the various results 

btained admitted of easy deduction from theory. 


~ be opened for traffic ina few days. The line is 57 kilometres in 
length, and has seven stations, 


“Southern Mahratta Railway Company. 


Tue Bengal and North-Western | Company are seekin; 
tenders for the supply of underframes and body ironwork for 
iron covered pm wagons, 800 bearing springs, and 400 volute 
springs for wagon stock, 840 axle boxes, and 400 pairs of wheels 


‘and axles, 


WrovGHT iron girder bridges are being inquired for by the 
quiries by the East 
Indian Railway are now upon the market for wrought iron carriage 
and wagon underframes, ironwork for underframes, bodies of 


carriages and wagons, and laminated bearing springs. 


Ir has been definitely decided to open the Hull, Barnsley, and 
West Riding Junction Railway and Alexandra Dock at Hull and 
the railway in connection with it on the 16th prox. for the recep- 


- tion of ships and the conveyance of goods. The inspection of the 


- railway by the Board of Trad 


le began on the 30th ult., and 
passenger trafiic will, it is expected, be begun on the 20th inst. 


AN express train on the Vandalia line recently made the run 


of 240 miles from Indianopolis to St. Louis in 5h. 14min. 


During this run twenty stops were made for stations and cross- 
ings, and there was six minutes’ delay at meeting point. Over 


. one hour was reckoned to have been lost by stoppages, so that, the 
- National Car Builder says, only about 250 minutes were left for 


_ running the 240 miles. It is n 


to reckon any other 


ecessary 
length of time for stoppages to get any other speed. 


ment, fifteen i 


IN answer to the invitation of the New South Wales Govern- 
were sent in from England, America, and 


_ Australia for the Hawksbury bridge, to which we have on several 


occasions referred. We believe we are not far wrong in saying 


_ that the average of the tenders is for half-a-million sterling; some, 


however, are considerably below this sum. The designs and 


~ tenders are under consideration of a committee, and their report 
~ is to be revised, and then reported upon by Mr. John Fowler, and 
. remitted to the colony. 


THE longest tunnel in Italy, excepting that of the Mont Cenis, 


_ which is not altogether on Italian soil, is that just opened at 


Marionopoli, in Sicily, on the direct line from Palermo to Catania. 
This tunnel, which is not far from Caltanisetta, was commenced in 
April, 1880, and is 6482 metres—7084°73 yards—in length, and five 
shafts of the respective depths of 111°60 metres, 250 metres, 250 
metres, 164°47 metres, and 92°02 metres—366ft., 820ft., S820ft., 
539°46ft., and 301°82ft.—were sunk in order to expedite its con- 


- Struction, which was attended with considerable difficulty, not only 


on account of the great quantity of water met with, but alsofrom 
the nature of the ground, which necessitated the tunnel being 


» lined with brick masonry walls and arch. 


UNDER the heading “‘ Pushing the Work,” the Railroad Gazette 
gives the following :—‘‘ A few days ago a press dispatch announced 
that work had been begun at Forest City, N.C., on the Gaffney 


* City, Marion and Rutherfordton Railroad, and that the work would 
: be pushed on the grading by the Massachusetts Construction 


Company, the contractor. The charter of the road in North 
uired that work must be commenced by June 1st of 


Caroli 
_ this year at the latest. A North Carolina paper, anxious to chronicle, 


the rapid progress of the road, sent a re r to find out how 


- many miles were already in condition for the rails. He found one 
> man diligently rr on the road-bed, with a full equipment of 


. pick, spade and whee 


barrow. He had already graded some 9ft. of 
the line, and was going ahead at the rate of about 2ft.a day. The 


_ construction force, however, had confidence in the future and was 

- not discouraged, but said he would have the road finished after a 
while, if they only gave him time enough. The projected line is 
225 miles long.” 


A COMPANY is being formed to take over the concession granted 


2 Le the Legislative Council of Western Australia to Mr. John 


addington, of King William-street, E.C., to construct a railway 


: from Guildford to Geraldton, the port of the Champion Bay 


mineral district, and also the Southern terminus of the Northern 


. Railway to Northampton. Sir John Hawkshaw, Son and Hayter 


are the engineers, and |, Berea estimated, on a statement made 
by Mr; Simpson, a well-known colonist, that the railway — 
including every cost of administration and the expenses connected 
with the raising of the capital—can be constructed for £5000 per 
mile. The length of the line is to be 275 miles, so that the total 
cost of construction will not be less than £1,375,000, but it has been 
thought desirable to fix the capital of the company at £1,500,000. 

is sum compares most favourably with the average cost of con- 


struction of Australian _——e The gauge is to be 3ft. 6Gin., the 


same as that of the present Government lines, and there will be 


. junctions with Government lines at both extremities. It will give 


an unbroken railway communication between the two chief ports, 
Freemantle and Champion Bay, and will be known as the Midland 
Land and Railway of Western Australia. 


JAMES MEEHAN, general master mechanic Cincinnati, New 


’ Orleans and Texas Pacific Railroad, has in use an arrangement 
* which is at once novel and promises bettereconomy. The American 
- Machinist says: “His roundhouse is piped with a system of 


ing o—_ to connect with the boiler of any engine standing 
“y the roundhouse, and also with one or two or more others. 


_ ‘Whenan engine comes into the house with steam on, she is at once 


connected to this system of piping, as are also any other engines 
which are being fired up. us the cold water in the boilers of 
the engines being fired up is heated by the steam from the boilers 
of the engines coming in under steam. The blower pipe of the 


' engines being fired up can also be connected with the steam pipe 
: — so that the fires in the engine being fired up may be urged 


esired. Ona road where from fifty to seventy-five engines are 
handled daily in and out of the roundhouse, the great economy and 
celerity which results from this plan cannot be appreciated until 
tried, for as soon as a hot engine comes into the house, the steam, 
in place of being blown off by the safety valve, is at once connected 
with the piping spoken of, and other engines being fired up being 
also connected with the same piping, are very rapidly got ready to 
go out.” 

THE fiftieth year of the existence of railways in Belgium is to be 
celebrated in Brussels during the forthcoming August fétes. Besides 
the Congress, at which the leading railway men are expected to be 
present, there is to be a railway cavalcade or pageant, the incep- 
tion of which, and mainly the carrying out, are due to M. E. 

m is of transport from the earliest times are to be represented, 
including litters, palanquins, sedan chairs, the early carts, wagons 
and coaches, and then a fac simile of the first train that made the 
poe between Brussels and Mechlin in 1835, with the first 

motive made on the Continent by John Cockerill, the 1st class 
carriage like a mail coach, and the 2nd and 3rd open, not so good as 
modern cattle trucks. Last but one will come a miniature train on 
a viaduct, with a small-gauge locomotive made by the Société 
Marcinelle et Couillet, and carriages supplied by Halot of Louvain. 
The procession will be closed by the fac simile of an i 


THE appearance of platinum may be given to co by immersion 
in a bath composed of 1} pints hydrochloric acid, 74 oz. arsenic acid, 
and 1} oz. acetate of copper. The article nust be cleaned before 
immersion, and left in the bath till it has the colour of platinum, 


In Greater London during the week ending June 20th, 3099 
births and 1590 deaths were registered, corresponding to annual 
rates of 31'1 and 16°0 per 1000 of the population. In Greater 
London last week 3035 births and 1611 deaths were registered, 
corresponding to annual rates of 30°5 and 16°2 per 1000 of the 
population. 

Tue deaths registered during the week ending June 20th in 
twenty-eight great towns of England and Wales corresponded to 
an annual rate of 18°3 per 1000 of their aggregate population, which 
is estimated at 8,906,446 persons in the middle of this year. The 
six healthiest places were Derby, Portsmouth, Wolverhampton, 
Halifax, Brighton, and Bristol. The deaths registered last week 
in a great towns of England and Wales corresponded 
to an annual rate of 17°6 per 1000 of their aggregate popu- 
lation, which is estimated at 8,906,446 persons in the mid 
of this year. 


PLASTER is the only material for building purposes which 
increases its volume after application, but it possesses the disad- 
vantages of want of firmness. It is proposed by M. Julie, in the 
Comtes Rendus, to harden it by mixing six parts of plaster with one 
part of rich lime, drying the mixture, and then soaking it fora 
short time in the sulphates of puotele | pretatintes by lime, of 
which the most convenient are those of zinc and iron. If the 
latter be used the plaster assumes after a time the characteristic 
tint of ferric oxide, but its resistance to fracture is twenty times 
as t as us rare plaster. Such a mixture may also be used as 
a cheap substitute for parqueterie flooring. 


In London during the week ending June 20th, 2375 births and 
1284 deaths were registered. Allowance being made for increase 
of population, the births were 266, and the deaths 164 below the 
average numbers in the corresponding weeks of the last ten years. 
The annual death-rate per 1000 from all causes, which had 
declined from .19°9 to 16°8 in the four preceding weeks, further 
declined to 16°4, and was lower than since September last. 
In London last week 2419 births and 1279 deaths were registered. 
The annual death-rate per 1000 from all causes, which had in the 
nine preceding weeks declined from 22°3 to 16°4, further fell last 
week to 16°3. During the first twelve weeks of the current 
quarter the death-raie averaged 19°5 per 1000 against 20°9, the 
mean rate in the corresponding periods of the nine years 1876-84, 


THERE is a glacier in Mark Twain’s own country that will please 
him much better than those he wanted to organise excursions with 
in Europe. According to the San Francisco Courier the great 
glacier of Alaska is moving at the rate of a quarter of a mile per 
annum. This puts the Rhone glacier out of the running altogether. 
It is about 1320ft. per year, 3°616ft. per day, or nearly 2in. (1°8in.) 

r hour. The front of this glacier is said to present a wall of ice 

t. in thickness ; its breadth varies from three to ten miles, and 
its length is about 150 miles. Almost every quarter of an hour 
hundreds of tons of ice in large blocks fall into the sea, which they 
agitate in the most violent manner. The waves are said to be 
such that they toss about the largest vessels which approach the 

lacier, as if they were small boats. The ice is extremely pure and 
> wh to the eye; it has tints of the lightest blue as well as of 
the deepest indigo. The top is very rough and broken, forming 
small hills, and even chains of mountains in miniature. This 
immense mass of ice is said to be more than an average of a thou- 
sand feet thick. 


THE origin of iron, manganese, and zinc minerals in the older 
limestones of the secondary series, forms the subject of a paper 
by M. Dieulafait — Comptes Rendus — of which the following 
abstract is given in the “‘ Journal” of the Chemical Society :—In 338 
specimens of the calcareous rocks at the base of the secondary 
series round the central plateau of the Cevennes, zinc and man- 
ganese could be easily detected in ten grammes of the rock. The 
author has previously shown that metalliferous minerals are 
disseminated throughout the cet rocks on which the secondary 
rocks rest. The waters of the inland seas in which the secondary 
rocks were deposited would contain sensible quantities of zinc, 
manganese, and other metals dissolved from the older rocks, As 
soon as any limestone was formed, it would react with the iron in 
solution, precipitating it in the form of oxide, and hence the latter 
is always found more abundantly in the earlier beds. The zinc 
and manganese would remain in solution, and would impregnate 
and be disseminated throughout the limestones subsequently 
formed. 

AT a meeting of the Royal Society of Edinburgh in April, Mr. 
Hugh Robert Mill read a paper on the tem ture of the water in 
the Firth of Forth, describing the work done at the Scottish 
Marine Station in this direction. The annual range of tempera- 
ture, from summer maximum to winter minimum, was found to 
vary from nearly 40 deg. Fah. at Alloa, where the river is fresh at 
low tide, to 20 deg. at Queensferry, twenty miles seaward, and 
10 deg. at the mouth of the Firth, thirty-five miles further on. 
The mean temperature of the water ap to be the same— 
47°5 deg.—at all parts of the estuary. From June to September 
the river was warmer than the sea, from October to May it was 
colder, the average rise or fall in temperature at any time along 
the Firth being 0°07 deg. per mile. During the summer the surface- 
water had a higher, and during the winter a lower temperature 
than that beneath. Theannual minimum was reached in February, 
the maximum in August, and there were indications of the period 
being delayed toward the open sea. Materials are apo mecoe | 
wanting for discussing the variations of temperature in the Nort: 
Sea beyond the influence of land. 


Upon coloured varnishes for tin the Scientific American gives the 
following :—Thirty grammes of acetate of copper are ground into a 
fine powder in a mortar, then spread out in a thin layer on a porce- 
lain plate, and left for a few s in a moderately warm place. 
By this time the water of crystallisation, and most of the acetic 
acid, will have escaped. The light brown powder that is left is 
triturated with some oil of turpentine in a mortar, and then stirred 
into 100 grammes of fine fatty copal varnish warmed to 75 deg. C. 
If the acetate of copper is exceedingly fine, the greater part of it 
will dissolve bya quarter ofan hour’sstirring. The varnishis then put 
in a glass bottle and placed for a few days in a warm place, shaking 
frequently. The small quantity of acetate of copper that settles 
can be used in making the next lot. This varnish is dark green, 
but when applied to tin it requires four or five coats to get a fine 
lustre; but two coats are sufficient if heated in a drying closet or on 
a uniformly heated plate, to produce a t variety of shades of 
gold. A greenish gold, a yellow or dark yellow gold, then an orange, 
and finally a reddish-brown shade, are obtained according to time 
and temperature. The colours are superior in brilliancy to those 
obtained with the English gold varnishes, and have the advantage 
in the light. Ifa good copal varnish is used in 


locomotive with ten wheels and outside cylinders, of the Grand 
Central Belge type, with a Bisselbogieadded. Painstaking archeo- 
logical research has been made to secure true models, both of the 


vehicles and of the costumes for their occupants ; and the bold 
water-colour drawings already form a 
that this cortége, 
be looked forward to with great interest. 


respectable album, so 
tramway system, may 


ot per 

making ‘this polychromatic varnish or lac, the tin can be hammered 
or pressed. The production of golden colours depends on the reduc- 
tion of cupric ae to cuprous oxide—protoxide to suboxide—which 
in small — dissolves in the copal varnish with a golden 
colour. e more the heat the ter the reduction, and hence 
the darker the colour. Success upon applying it evenly 


MISCELLANEA. 


THE Stockton Forge Company’s London office has been removed 
to 10, Victoria-chambers, Westminster, 

THE first meeting of the Tramway Institute of Great Britain 
and Ireland will be held on ‘luesday, 7th July, at 4 p.m, at 41, 
Coleman-street, E.C. 

By a resolution of the Leicester Town Council on the 30th ult. 
the salary of the borough engineer and surveyor was increased 
from £700 to £850 per year, to be further increased to £1000 next 
year, 

Ar the first meeting of the recently appointed Council of the 
Institution of Civil Engineers, Mr. Hugh Lindsay Antrobus was 
re-appointed treasurer; Dr. William Pole, F.R.S., honorary secre- 
tary; and Mr, James Forrest, the secretary. 


THE death is announced of Mr. W. Jessop, J.P., late of Butterley 
Hall, Ripley, at the age of sixty-three years. Mr. Jessop was 
formerly one of the principal partners in the well-known and ex- 
tensive Butterley Company, whose brand of iron is famous in 
England and abroad. 


At an extraordinary general meeting of the members of the 
Automatic Railway Coupling Company—Brockelbank’s Patent—it 
was resolved “that the company be wound up voluntarily, and 
that Mr. John Sproxton, of 148, Gresham House, Old Broad-street, 
be appointed liquidator of the company.” 

THE second reading of the Kegent’s Canal City and Docks Rail- 
way Bill is fixed for Tuesday next, when the Earl of Ravensworth 
will move that, in respect of the Regent’s Canal City and Docks 
Railway Bill, the Standing Order No. 128, prohibiting payment 
of interest out of capital, be suspended, 

AN Exhibition of Machinery for the production of motive power 
especially adapted for the use of small waar will be held 
at Nuremberg from the 15th of July to the 30th of September. 
The contents of the Exhibition will be divided under three groups: 
—(1} Power machines for small workshops; (2) machine tools for 
small workshops; (3) products of small workshops, so far as they 
illustrate the first two groups. 

Ir is said that upwards of 40,000 persons have been thrown out 
of work by the great strikes of the Berlin and hod 
The master builders have hitherto refused to treat with the mal- 
contents, and are trying to tide over the difficulty with the aid of 
foreign masons, some of whom were seen at work Monday and 
Tuesday. The men demand that their wages shall be raised from 
4d. . 5d. per hour, and that the working day shall be curtailed to 
ten hours. 


THERE was likely at one time to be some little difficulty in the 
Brierley Hill district in connection with the proposed working of 
Earl Dudley’s mines beneath the main street, but that difficulty is 
believed to have now been overcome. ‘This result has been brought 
about in an amicable way, as the outcome of an interview between 
a 5 of High-street property owners on the one part, and 
Mr. E. Fisher-Smith and Mr. Gibbert Claughton, representing his 
lordship’s executors, on the other. 


Tue Clifton Hall Colliery, in which the explosion recently 
occurred killing 140 men. is said to be a dry and dusty pit. There 
seems to be such ample reason for believing that the fine coal dust 
which floats in the air is easily explosible, that every such dry 
mine ought to be kept properly watered. Whether this would 
have prevented the Clifton Hall explosion cannot be said, but the 
precaution is one which should be taken, however much some 
managers may object to look upon dust as dangerous. 

On Saturday, the Ville d’Anvers, an aviso for the Belgian 
Government, was safely launched from the Cockerill shipyard at 
Hoboken, near Antwerp. This vessel, designed by M. Delcour 
measures 210ft. long by 30ft. beam, and gauges 900 tons. She will 
guard the fishing station on the Belgian coast, and at the same 
time serve for training young sailors. After receiving her engines, 
the Ville d’Anvers will remain on view in one of the basins of the 
Antwerp Docks, forming part of the International Exhibition. 


ON the 30th June another addition was made to the Russian 
Baltic fleet by the launch into the Neva of a new iron belted cor- 
vette, the Kinda, which was described in the Z'imes of the 26th 
ult. Immediately afterwards the keel of the ironclad Alexander II. 
was laid in the new Admiralty yard close by, both ceremonies 
being performed in the presence of several members of the Imperial 
Family and the highest naval authorities. The Novosti of the 
same day, in an article on the increase of the fleet, strongly urges 
the building of special vessels for service in Eastern waters, to be 
stationed permanently at Vladivostock, instead of Cronstadt. 
few days ago another fast-going torpedo boat was launched by Mr. 
Casey, of the Baltic Works. 


THE annual general meeting of proprietors of land within the 
Beverley and Barniston Drainage was held last Thursday. Mr. 
Tiffen, the engineer, read an account of the works, now nearly 
completed, which have been carried on to improve the drainage, 
the contract having been entered into in October, 1882, since which 
time 155,000 cubic yards of mud and clay have been dredged from 
the bed of the river and deposited on the banks. The dredging 
has extended over a length of 20 miles, and 17 miles of banks have 
been raised and strengthened. The work has been done under 
ae prepared by Mr. J, Wolfe Barry, M.I.C.E., by Mr. Charles 

imons, of Grimsby; Mr, Tiffen, the engineer, and Mr. Evans, his 
surveyor, having superintended it, 

Tue Hungarian Government have invited tenders for the im- 

rovement of the Danube waterway between Deveny and Radveny. 
The contractors will have to deposit not less than 350,000f1., repre- 
senting 5 per cent. of the capital that will be required for the 
undertaking. The Zimes Vienna correspondent says that com- 
mercial navigation on the Austrian reaches of the Danube from 
Passau continues to be hampered heavily by the high tariffs of the 
Danube Steamboat C y, which holds a monopoly. The 
company has treaties with the Northern and Western Railways, 
and with some minor lines which forbid it to alter its charges 
without the consent of these railways; and, as no agreement can 
be arrived at without a revision of tariffs, the development of 
Austrian trade is greatly checked. 


A CONTEMPORARY says :— Wires and bars are now produced direct 
from fluid steel, by beer. it out through dies ina manner similar 
to the production of lead pipes from lead. An iron vessel, lined 
with refractory material, is provided with a manhole and a cover at 
the top and securely closed. At the bottom opposite the manhole 
there is a cast iron outlet pipe through which passes a steel tube 
with water circulating round it exactly like a “‘ tuyere,” by which 
the steel pipe or die can be cooled. The inner end of the steel tube 
is lined with fire-clay, where the very hot fluid steel meets it. The 
tube is plugged up by a steel stopper and the liquid steel is filled 
into the vessel with liquid carbon dioxide above it. The stopper 
being withdrawn the. liquid steel is forced out by pressure of the 
carbon dioxide in a red-hot rod or wire, which goes from the vessel 
into the rolling mill while still hot and is there finished off. 


AN extraordinary resolution was come to at a meeting of miners 
on Tuesday at Blackheath, a mining locality on the Worcestershire 
edge of Staffordshire. The terms of the resolution tell the whole 
tale :—‘‘ That in the opinion of this meeting, the importation of 
Cannock coal into this district will prove detrimental to the 
best interests of the local miners, especially in the present 
bad state of trade. We therefore ask the inhabitants of 
the district, and more particularly the shopkeepers, not 
to encourage the consumption of this coal, as it will inevit- 
ably decrease their dealings with their present supporters— 
miners—besides causing further hardships to them and their 
families.” Cannock, we need scarcely add, is not even a colliery 
field in another inspection district ; it is part of the Staffordshire 
coal field. It is ees of the same (Staffordshire) governmental 
inspection strict in which Blackheath, too, is situated. 
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TRIAL OF A PAIR OF HORIZONTAL COMPOUND 
TANDEM ENGINES. 
THE following report by Mr. M. Longridge is extracted from his 
annual report to the Engine, Boiler, and Employers’ Liability 
Insurance Company, Manchester :— 


Objects of the experiments.—The Sy a of the experiments were 
to ascertain (1) the consumption of fuel and water per indicated 
horse-power ye! hour, and (2) the advantage resulting from the 
application of expansion gear to the large cylinders. The experi- 
ments were carried out under the writer’s personal superintendence 
on Friday, the 13th June, and Wednesday, the 18th June, and 
were preceded by a preliminary trial on Thursday, the 12th. 
Description of the engines and boilers.—The engines are a pair 
of horizontal tandem, with cylinders 26in. and 52in. diameter by 
6ft, stroke, coupled by the main shaft with the cranks at right 
angles, The smaller cylinders are next the cranks, All the valves 
are of the Corliss pattern, The steam valves of the non-condensing 
cylinder are connected to the governor by a simple and ingenious 
motion which regulates the point of cut-off automatically. Those 
of the condensing cylinder are worked by the same excentric, and 
can be adjusted to cut off at any point up to about 0°7 of the 
stroke. The exhaust valves of both cylinders are worked by inde- 
pendent excentrics, and their motion is consequently similar to 
that of a common slide valve. The non-condensing cylinders 
exhaust into a pipe of large oy common to both, which acts 
as a receiver. None of the cylinders are jacketted, nor is the 
receiver, but all are well covered with non-conducting composition. 
The air pumps, 30in, diameter by 2ft. 9in. stroke, are driven by 
bell crank levers from crossheads, which couple the piston-rods of 
the large cylinders to the tail-rods of the small ones, so that the 
exhaust pipes are veryshort. The main shaft, which is of wrought 
iron, with necks 16in, diameter and 28in. long, carries the fly and 
spur wheels—the former 21ft. diameter and 42 tons in weight, the 
latter 15ft. 10}in. diameter, with 111 teeth, 5gin. pitch, and 16in. 
wide. The engines were made and set to work in January, 1883, 
and have run continuously since, The pistons and valves of the 
non-condensing cylinders, and the steam valves of the e ones, 
were tested after the trials and found to be practically tight. The 
other pistons no doubt were so likewise, as they were nearly new 
and had not been subjected to high temperature or pressure. The 
different dimensions required for the calculations will be found in 
lines 1-25 of Table VIII. at the end. The boilers used for the 
experiments were three of a range of eight, one of which was idle. 
They are of the Lancashire type, 28ft. long by 7ft. diameter, with 
two internal flues 2ft. 9in. diameter, tapering to 2ft. 4in, at the 
back end, each flue containing five conical tu There is also a 
Green’s economiser of 576 pipes, which received the waste heat 
from all the seven boilers working. The boilers were set to work 
at the same time as the engines. They were cleaned five weeks 
before the date of the experiments. The grate and heating sur- 
faces will be found in lines 1-9 of Table IX. at the end. 
Description of the observations made and apparatus used.—In 
order to make a thoroughly satisfactory trial of any steam engine, 
three distinct series of observations must be made: the first togive the 
quantity of heat, the second the quantity converted into mechani- 
cal work, and the third the quantity discharged. In this way, and 
in this way only, can we arrive at entirely trustworthy results, for 
it is by comparing the sum of the last two quantities with the first 
that we test the accuracy of the observations. The consumption 
can, of course, ted from two of the three quantities as in 


the present instance, but without the third it is impossible to check | be 


the figures, which may be correct or the reverse, according to the 
care bestowed = their work by the observers. Unfortunately, 
in this case the discharge from the hot wells could not be measured, 
owing to the air pump below the level of the canal into which 
the water was ejected, and therefore, no check being obtainable, 
the figures given below must be taken upon trust, for although 
every precaution was taken to insure acc , they are incapable 
of Keeet. The mode of observing the coderel quantities required 
as data was as follows :— 

Work done.—The mean pressures on the pistons were deduced 
from a series of indicator diagrams taken half hourly by Richards’ 
indicators, the —_ of which were tested before and after the 
experiments. e areas of the diagrams were measured by one of 
Amsler’s planimeters, and the mean pressures deduced by dividing 
these areas by the bs ag Asa check, a certain number were 
afterwards calculated by the method of ordinates. The time of 
running was measured by a clock, and the number of revolu- 
tions by a counter. As the engines drive a cotton mill, where 
the power required is not subject to great or sudden variations, 
half-hourly indications were sufficient to give a very close approxi- 
mation to the actual power developed. The motion for the 
indicator barrels was derived from pulleys actuated by endless 
cords attached to the crossheads on the pistod-rods between the 

linders. On the morning of Thursday, the day of the pre- 
liminary trial, the indicators were coupled up by cords, but 
these being found to stretch and affect the accuracy of the dia- 

ms, were replaced in the dinner hour by fine copper wires. 
he points of cut off and closing of the exhaust ports, as well 
as the pressure at these points, were measured from the dia- 
on and the atmospheric pressure was noted by an aneroid 


the engine-house. Examples of the diagrams will be found | Am 


at the end, 

Heat supplied.—The feed to the boilers was measured in two 
large casks, the capacities of which were ascertained by weighing 
them full of water and empty. As the arrangement of the appara- 
tus and mode of registering were the same as those adopted in 
yates as experiments made by the Engine, Boiler, and Employers’ 

bility Insurance Company, they need not be described in detail 
here.* The steam for the donkey engine was supplied by boilers 
disconnected from those used for the trials, so that all the water 
which passed through the casks went through the engines, with 
the exception of a small proportion collected from a trap on the 
main steam pipe. The temperature of the feed to the economiser 
and boilers, also of the injection and ejection, were taken by 
thermometers, which were compared with a standard verified at 
Kew. The boiler pressure was ascertained by one of the gauges, 
the accuracy of which was also verified. Al the temperatures 
were taken at short intervals. Their: mean values, as well as 
the weights of water and fuel used, will be found in lines 73-80 of 
Table VIII, From these the heat supplied to the engines has been 
calculated by the aid of the tables in Porter’s “‘ Richards’ Steam 
Engine Indicator.” 

Heat rejected.—As already mentioned, no observations could be 
made to determine this. 

Fuel.—The coal used was ‘‘Black Mine” from the Dukinfield 
deep pits, having a calorific value of 15,349 thermal units per lb, 
The quantity burnt was weighed, that used during the dinner hour 
for replacing the ashes drawn out when cleaning the fires being 
kept separate. The ashes left at the end of each day were also 
weighed. The fires were cleaned at breakfast time before the 
beginning of the day’s trial, and again during the dinner hour. 
a were left be judged the same state at 

e ning and end of each ex ent, For the weight 
lines 14-17 of Table IX. at the “a” pad 

_ Priming and radiation.—Besides the above-mentioned quanti- 
ties there are three others which should have been determined, but 
seeing the ee difficulty their determination presented, and the 
fact that the experiments were, after all, imperfect owing to the 
absence of any observation of the air pump discharge, it was deter- 
mined to fix their value arbitrarily. These quantities are: the 
owt mm. of moisture in the steam; the loss of heat by radiation 

m the pipes and cylinders; the heat developed by the friction 
of the valves and pistons. With regard to the first, it has been 


“* See reports on trials of engines at Oak Mills, Farnworth, 1880, and 
at Audley Hall Weaving Shed, Blackburn, 1881, by the company’s 


taken as 3 per cent. This is probably below its real value, for the 
drainage from the steam pipe being brown and muddy showed con- 
deaive that water was being carried over, while the character of 
the feed-water, which being drawn from the canal was impregnated 
with gas and chemical refuse, was such as to make priming 
inevitable; but it seemed better to under-estimate this quantity 
than to lay the figures open to a suspicion of oone cooked by 
assuming a higher percentage. It is tolerably certain, however, 
that the percentage above stated is somewhat below the truth. 
With regard to the two other quantities, it seems best to set 
them one against the other, as the cylinders and pipes were 
covered and the engine-house a warm one. Upon these data the 
consumption and some other figures which may be of interest 
have been calculated. 

Consumption.—The following table shows the conditions under 
which the engines were worked on each of the two days, also the 
consumption of feed-water and dry saturated steam per indicated 
and per total horse-power per hour, to which is added the con- 
sumption of fuel and of pure combustible, though these latter 
quantities afford no criterion of the performance of the engines, 
unless taken in conjunction with the efficiency of the boiler. 


é é 
| it 
| | 


Duration of sdmission in decimal’ parts'of stroke, 


8 small cylinders.. .. .. «+ «+ 0°2409) 0°2389 
Duration of admission in decimal parts of stroke,| 

5 | Total ratio of expansion .. 1:14°66) 1:14°68 


6 | Indicated horse-power .. .. .. .. .. I.H.P.| 888°35| 862°34 

7 | Total horse-power .. .. .. T.H.P.| 957°59} 934°89 

8 | Feed-water per perhour .. Tbs. 

10 | Dry saturated steam per I.H.P. per hour .. * 

13 | Pure combustible per I.H.P. per hour.. .. .. .. 
Fuel per I.H.P. per hour, supposing feed to boiler 


duction of Pe lvania was 30,788,293 long tons; valu 
61,436,586 dols. The production of bituminous coal, 66,875,77: 
long tons; value, 70,219,561 dols. Total, 131,656,147 dols. The 
total production of coal in 1884 was put at 106,906,295 tons. The 
increase of bituminous coal over that of 1883 was 5,199,039 tons. 
The production of iron ore was 8,200,000 tons; imported ore, 
487,80 tons, The value of iron and steel in the first stages of 
manufacture, excluding all duplicates, was 107,000,000 dols. The 

roduction of coke was 4,874,805 short tons, or 590,916 short tons 
less than in 1883. The production of crude petroleum in 1884 was 
24,089,758 barrels, of 42 gals. each, worth, at 85 cents per barrel, 
at wells, 20,476,294 dols., or 689,529 barrels greater than in 1883, 
worth 5,263,958 dols. less. The value of natural gas consumed in 
1884 was 1,460,000 dols., as against 475,000 dols, in 1883, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Upon ’Change in Birmingham to-day — Thursday —and in 
Wolverhampton yesterday, business was restricted by the circum- 
stance that the quarterly meetings are held next week. Yet there 
were considerable inquiries for sheets for home and export. In the 
home markets the demand is on account of the requirements of the 

lvanisers mainly; while for export working-up sheets and 
Paling hoops are mostly sought after. 

Galvanising singles were to be had at £6 15s, to £7, but buyers 
mostly sought to place their orders at less money. They were not 

enerally successful. Common sheets are named at from £6 10s. 
var to £6 7s. 6d.; and baling hoops of good qualities secure £6 

r ton. 

PeThe competition is very close; yet established houses are often 
very firm. One galvanising firm refused what they term a good 
order a few days ago because the buyer would not advance four- 
pence per ton upon his offer, though the foundation price was £11 
per ton ; and a Derbyshire colliery firm has declined to accept an 
offer for 20,000 tons of coal because the price was under their 
uirement by one penny per ton. 

whe demand for large rounds and squares has fallen off, the 
small sizes being in greatest demand. Tire bars are in stead 

request, and chain and rivet iron is in slightly better p Paces | 


The in line 14 have been added to the others because the 


not the weight of coal, but the weight of water, or more accurately 
speaking, the number of thermal units required to produce a horse- 


unjacketted cylinders so high a ratio of expansion as 1 : 15 cannot 
be adopted without loss. In the writer’s opinion the results would 
have been better with a lower initial F apy and ratio of expan- 
sion, and certainly much better with a heavier load. Had the 

linders been jacketted the case would have been different and 
the consumption less. Even under existing circumstances less 
steam would be used if the exhaust ports of both large and small 
cylinders were closed earlier and the steam compressed up to the 
initial pressure, such an alteration being tantamount in effect to 
reducing the cylinder capacity, and necessitating an increase in 
the length of the admission and a reduction of the present high 
ratio of ex ion. The difference in the consumption on the first 
and secend days must be attributed to the alteration of the steam 
valves of the large cylinders, all other conditions being unchanged. 
That a loss is caused by reducing the ratio of expansion in the 
condensing cylinders when the load is light can be ascertained by 
anyone who has access to an engine with suitable valve gear by 
simply noting the increased temperature of the ejection when the 
later cut off is employed, but the actual amount of the loss can 
only be found by an experiment like the present one. 


(To be continued.) 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 20th. 

Orprnary trade reports are calculated to create an erroneous 
impression in regard to the + of busi tra ted in 
erican markets, When the annual and semi-annual statements 
are made, a much larger volume of businessis shown. Last year 
production of coal was 5 per cent. in excess of that of 1883, and 
this year’s production will probably be about the same increase. 
The production of rolled iron sells off 15 per cent.; crude iron, 
11 per cent.; steel rails, 13 per cent., as against 1883; but these 
figures will not be shown when the business for 1885 comes to be 

up, unless in the case of steel rails. It has just i 

that several construction companies are contemplating the com- 

letion of some important work in both Western and Southern 
Btates, The mileage talked of is in the neighbourhood of 1500. 
Capital is available, material is cheap, builders are anxious, and 
the investors themselves are more than half-willing to push the 
work at once. The only drawback is the uncertainty as to the 
continuance of the present depression of business. 

Commercial failures still continue on a large scale, but, fortu- 
nately, they are confined to the class of petty traders whose ups 
and downs have but little interest to the controlling commercial 
and industrial interests, e impression prevails in commercial 
circles that the country will e ience, when the time comes, as 
sudden a revival as was developed in 1879 and 1880; and projectors 
are anxious to take advantage of the coming improvement. 
When it comes, no such advance will be possible yet as took 
place five years ago, because of the emaerweay 3 expansion 
of productive facilities of all kinds throughout the country. 
A vast amount of building has been done West jand South, 
where, five years but few facilities of that kind existed. 
Railway companies have built finely equipped shops. Manufac- 
turing establishments, representing almost every branch of industry, 
have been built, and are awaiting the revival of trade. The 
manufacturing interests generally have put themselves in shape for 
an enormous production; and when the demand presents itself, it 
can be filled at prices very little in excess of those now ruling. 

The rail makers are busier than any other workers in iron. The 
use of steel is extending, but the competition is so active that 
margins are barely sufficient. The iron-makers have 
surrender to their workmen in some parts of the West, and when 
repairs are made a general resumption will, no doubt, take i 
The Western nail makers are still idle, while the Eastern millsare 
in a four weeks’ suspension, in order to lessen stocks, Imports of 
old rails, scrap, Bessemer, spiegeleisen, and ore have fallen off. 
Consumers of such material here are not disposed to place orders 
at the present time, and brokers are unwilling to carry stocks on 
their own account. A large amount of old rails could sell, if they 
could be delivered at prices equivalent to 17 dols. 

The following will be of some interest in showing the 
mineral production of the country fer 1884:—The anthracite pro- 


in nail and wire rods keeps restricted; but, if anything, 
the latter are selling rather more freely, 

Large angles and tees show a good current of demand for the 
bridge and roofing works. Smaller sizes, for the bedstead trade, 
are also in active request. Marked bars still stand at £7 10s. per 
ton, and common brands are quoted as low as £5 5s.; whilst the 
medium qualities range from £5 10s. to £5 15s. 

The list of William Barrows and Sons, in advance of the quarterly 
meeting, stands as: £7 10s. for bars, £9 for best, and £10 for 
double best. Best chain bars are £9; best plating bars, £9 10s.; 
best angle and tee iron, £9 10s.; best chain bars, £10; ordinary 

lating bars, £8; and double best swarf rivet iron, £10 10s. Hoops, 
| sere 14 to 18 w.g., are £8; best hoops, £9 10s.; second best, £8 15s.; 
double best charcoal slit horse nail rods, £16 10s.; and double best 
rolled ditto, £18. Strip, fender, and plough plates, to 14 w.g., are 
£9; and best ditto, £10 10s. 

The quotations of the New British Iron Company for bars are 
mentioned as :—Best Corngreaves, £6 10s.; Lion, £7 10s.; best 
Lion, £9; best best scrap Lion, £10; best best best Lion, £11'; 
best charcoal, £11 10s.; best Corngreaves es £7; Lion 

lating, £8; best Lion plating, £9 10s.; best Lion turning, £11 ; 
Peat Lion rivet, £9; best best Lion rivet, £10; best Lion chain, 
£9; best best Lion chain, £10; best Corngreaves horseshoe, £6 10s.; 
and Lion horseshoe, £7 10s. 

The pig iron market is generally quiet, although one or two fair 
lots of the best pigs have changed hands. Quotations show ashade 
firmer tendency. All-mine pigs, hot blast, are priced at from 
£2 15s. to £3; part-mine, £2 to £2 7s. 6d.; common, £1 15s, to £2 
per ton. Cold blast pig iron is quoted about £4 2s. 6d. per ton. 
Derbyshire and Northampton makes continue in request, the latter 
changing hands at 38s. to 40s., and the Derbyshire forge mine at 
£2 to £228. Barrow and Tredegar No. 4 forged hematites were 
offered, both to-day and yesterday, at 54s. and No. 3 at 55s, 
per ton. 

Of Tredegar forge, one sale in the past few days has been for 
1500 tons inaline. This is evidence of the revival in pig buying 
which always takes place a week or two before the quarterly meet- 
ings, since it is accompanied with fairly good sales of po Fe eal 
and Northampton pigs. 

Ironfounders are irregularly e: ed, but constructive engineers 
are mostly busy. Much of the bridgework now in course of con- 
struction is on colonial and foreign account, and is of ac 
which reflects great credit upon the capabilities of engineers in this 
part of the kingdom. Prices are a matter of much competition, 
and under this head there is some complaining, but open market 
quotations for iron roof-work are on the basis of £12 per ton and 
upwards, put on trucks at makers’ works; and for iron rivetted 
girders, £10 per ton and upwards. The construction of buildings 
wholly of galvanised iron is ing increased importance amo’ 
the engineers, and such shedding of improved design for agricult 
—— is quoted in the open market on the basis of per 40ft. 

— The trade in cisterns and tanks, galvanised, is quite 
brisk, and transactions in the case of leading makers are based 
= the following quotations:—3ft. 6in. by 2ft. 3in. by 2ft., 

8 18s. per twelve tanks; 3ft. Qin. by 2ft. 8in. by 2ft. lin., 
£23 8s.; and 3ft. 10in. by 2ft. 7in. by 2ft. 6in., £25 13s, 

Tenders are being forwarded to the Llanelly Board of Health 
for the supply of about 1400 yards of cast iron water pipes, ranging 
from 3in. to llin. diameter; and to the Oxford Corporation for 
cast iron socket pipes up to 24in. diameter. Makers are this week 
sending in tenders to the Admiralty for supplying iron rivets. 

The rivet makers in the Blackheath, Rowley, and Old Hill dis- 
tricts, who have recently been accepting wages much below “‘ the 


4s. list,” have now requested their employers to return to that 
list. Some of the masters have ded the request, but the 
majority of them decline the i The d d for rivets 


is moderately good, but the small masters buy up stocks from out- 
workers at most unremunerative prices, and are thus enabled to 
sell them much cheaper than they can manufacture in their own 
factories. In some instances the operatives are submitting to 
pias reduction of from 10 to 20 per cent., and further reductions 
are feared. 

The committee of the Staffordshire and East Worcestershire 
Operative Nailmakers’ Association have presented an appeal to the 
masters, requesting them, instead of reducing their wages 10 per 
cent., to restore the list prices agreed upon in 1879. It is pointed 
out that this list is the lowest ever paid to nailmakers, and that to 

t a reduction upon their present wages would mean scarcely 
anything better than starvation. If the masters should seek to 
enforce the reduction, the men say that they will have to turn out 
on strike, 

The conference of Amalgamated Engineers at Nottingham, 
which has been sitting for over five weeks and has cost £10,000, 


to | terminated on Wednesday. The rules for which the conference 


was called having been thoroughly debated, are passed on to a 
revising committee sitting in London, and they will come into 
operation on October Ist. Henceforth there will be one delegate 
for 1000 members, instead of for 100 members. 

Alike in Birmingham and Wolverhampton ironmasters and other 
traders were expressing their regret that the decision of the Rail- 
way Commissioners, which negatived the claim of railway com- 
panies to certain terminal and other charges, had been reversed. The 
reversal was made by Mr. Justice Manisty and Mr. Justice Wills, 
at Tuesday’s sittings in Banco—Queen’s Bench Division. This 


district had fought the question with the Great Western Company 


| = 
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| — 
| 
> rate of consumption of fuel on the days of the trials was less than 
it is under ordinary circumstances, on account of the economiser 
receiving heat from the waste gases of four other boilers in the 
same range as the three experimented upon, When the seven 
| boilers are all fed through the economiser, as is usually the case, 
| the quantity of water passing is considerably increased, and the 
i temperature of feed to the boilers reduced to 250deg.; hence it 
] seemed right to calculate what the consumption of fuel would be F 
| under these conditions. This, however, is a matter of minor 
importance, as the real criterion of the efficiency of the engines 1s 
| of feed-water is high, particularly on the second day. This is 
i attributable (1) to the wetness of the steam, and (2) to the engines 
i ling too lightly burdened, experience having shown that in 
» 
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a a their lordships now ruled. This was that of Messrs. 

who are lime, cement, slate, and coal merchants, = 
in Surrey, and who 

way it the charges of the 


railway companies have claimed, it will ee ham 
their business arrangements. It will aggravate the difficulties with 
which, by reason of their insular position, they are at present 
surrounded in competition with the traders on the coast. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—The condition of the iron trade in this district 
continues without material change. There is still an absence of 
any improvement to either present or prospective, and a 
want of confidence in the future keeps down buying to the lowest 
possible point. Notwithstanding the extremely low prices now 
ruling in the market, buyers are quite indifferent about giving out 
orders beyond what they are jutely compelled, to cover actual 
requirements, and where business is done it is for the most part 
These remarks apply equally to escriptions of iron, hematite, 
pig, and manufactured, in all of which trade is as dull as it can 
possibly be, and on a lower level than has been known within 


> 
ere was a very slack market at Manchester on Tuesday, and 
reported 


the attendance was small. makers generally an 
almost complete absence of demand ; in i an 
order is ked, and for district brands 


5s. to £5 7s. 6d. for i 

North Staffordshire bars delivered into the Manchester dis- 
trict, it is only with difficulty that orders are got. 

The reports that I get from most branches of the 
trade continue of a very unsatisfactory character. erally 
the of trade is to slacken off, and this is shown by the 
less favourable returns as to employment that are received by the 
Trades’ Union societies from their various branches. In the Man- 
chester and Salford districts trade is reported as very flat, and from 
the Wigan and Preston districts a very depressed state of trade 
is returned; in Bolton, Rochdale, and Oldham employment seems 
to be still fairly well maintained. The principal locomotive 

ilding shops are still tolerably well employed on work in hand 
but wagon and ~~ builders are getting rather quiet. Tool 
makers are only moderately supplied with work, and the new 
orders coming forward are only small. The leading cotton 
merchants are still fairly well employed. General ineeri 
work is quiet, and those branches dependent upon colliery po 
marine work are in a very de condition. 

A couple of ially constructed boilers of the locomotive type 
adapted for the recently introduced light draught stern- eel 
steamers that are now being built for shallow river navigation 


to work at 100 Ib. pressure. —— are constructed with 


taper 

and they are to supply steam to a pair of high- linders 

several of his well-known patent vertical boilers, which are to work 

at a pressure of 100 lb., and are to be placed on steam fishing boats. 
The members of the Manchester Association of Employers and 


Foremen, as I briefly intimated in advance week, an 
excursion on Saturday to Lancaster and the district, and amongst 
the places visited were the t and furniture works 


cabine' 

of Messrs. Gillow and Co., and the Lancaster Wagon Works. At 
the first-named establishment the members had an opportunity of 
inspecting in operation the ial plant of wood-working machinery 
ne, ~ oe by Messrs. Thomas Robinson and Sons, of Roch- 
with some little insight into the mysteries of decorative 
cabinet work. When the Lancaster Wagon Works were reached 
ions had ceased for the day, but the necessarily in- 
of the shops was one of considerable interest, jally in 
carriage building section, where the members had an exhibition 
of what is being done in ically developing the various new 
systems of tramcar propulsion. Tramcars which are to be pro- 
pelled by three distinct systems were here in construction. ese 
included the most recent development of the electric motive- 
wer on the system introdu by Mr. Holroyd Smith, of 
i and in connection with which I some time back gave 
laid down at Man- 
chester. The cars which the Lancaster Company is now 
constructing are to be used on the Blackpool electric tramway, 
and will shortly be in operation. The compressed air system was 

built for one of the North London tramways, and I und 
they are similar to a car at present working very successfully at 
Nantz. Steam as a motive power for tramways was also represented 
on several other cars in construction. It will thus be seen that, 
although only comparatively small actual headway has yet been 
made in displacing horse traction from tramways, the various 
systems which have been introduced as substitutes are still alive 
and being actively pushed forward. Passing through other sections 
of the works, the visitors were much in’ in a powerful 
hy ulic press made by the company to take the place 
the steam hammer in the manufacture of iron wheels. 
Under this press the bosses are first moulded into shape, and 
the rims then glutted up, whilst under the same press 
small wheels are forged from the solid. It is claimed that by this 

process a much better job is secured than under the i 

system. One great speciality of the works is the construction of 
iron wagons for India, the Brazils, and other hot climates, and for 
this work a special plant for hydraulic rivetting has been ed down, 
which was also of considerable interest to the visitors. e day’s 
were closed @ visit to Morecambe and a dinner at 

ter, under the presidency of Alderman W. H. Bailey. 

The scheme recently advocated in Manchester by Dr. Woodward, 
of the United States, for establishing a system of industrial instruc- 
tion in schools, is about to be put into practical shape at the 
Manchester Mechanics’ Institute, where a school carrying out this 
system will very shortly be ae 

For all descriptions of fuel there is only a very poor demand in 
this district. It is not only that for house fire coals there is the 


off in the demand with the season of the year, 
but for iron-making and steam purposes requirements are much 


below the All 


supplies of engine fuel, notwith- 


of round coal are more or less | of 


standing the lessened production of slack, continue plentiful. It is 
only inexceptional cases that there has been any announced reduction 
tone pervades pricesall through. 
Where stocks accumulate they are frequently forced upon the 

and terms, which have no 


relation with the no list rates, are made to effect sales for 
delivery during the next month or six weeks. At the pit-mouth 
prices average 8s. to 8s. 6d. for best coals, 6s. 9d. to 7s. 3d. for 
seconds, 5s. to 5s. 6d. for common, 4s. 3d. to 4s. 9d. for burgy, 
3s. 6d. up to 4s. for best slack, and 2s. 6d. to 3s. for common sorts. 

For oe there is generally only a very poor demand, and 
7s. to 7s. 3d. per ton —— the top prices obtainable for good 
qualities of steam coal delivered at Liverpool or Garston. 

The colliery proprietors in the Ashton and Oldham districts have 
given their men notice of reduction in wages amounting to 10 per 
cent. 

Barrow.—There is a steady tone of quietness in connection with 
the hematite pig iron trade of this district, and from what I can 
learn from the most authentic sources, and from what can be seen 
from a cursory glance around, it is evident there will be no early 

for the better. Not only is the demand at the moment 
very quiet, but there is an absence of disposition to buy iron at 


low rates for forward delivery. The consumption of iron at pre- | of 


are already accumulating. Prices show no variation, 43s. 6d. 


being quoted at £4 15s. per ton. The shipbuilding trade secured 
The official trial of the Mona’s Queen, a idle 
i ing Company for the Isle of 
y next. The 
speeds representing over nineteen knots per hour, which was the 
— pono to be realised by the contractors. The bronze statue 

the late Lord Frederick Cavendish, by Mr. A. Bruce-Joy, of 
London, was unveiled at Barrow on Tuesday, and is in every respect 
an excellent likeness and a worthy work of art. The general minor 
industries of Barrow and neighbourhood are in a very quiet state. 
Shipping is especially inactive. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
TueERE is nothing to report with regard to the Cleveland 
iron trade. ts pe 


still tend downward, it is not to be expected that they por. | ta 


chase more than they need for immediate use. At the market 
at Middlesbrough on Tuesday, the few sales which were made 
were at prices somewhat lower than those a week since, 
Merchants generally quoted 32s. per ton for No. 3, g.m.b., with 
prompt delivery; and for forge iron, 31s. 9d. per ton. to 
the ess in the finished iron trade, this quality is more plen- 
tiful than it was. Makers are mostly well supplied with orders 
for the present, and they do not take less than 6d. for No, 3. 
For some iderable time warrants have been offered at the 
. per 


Messrs. Connal and Co. had in their store at Middlesbrough 
Monday last 52,732 an increase for the week of 38 tons. 

The June shipments of iron from the Tees amounted on 
Monday last to 75,450 tons, about 13,000 tons more than was 


part 
foun batter There are few 
orders in the market, but the om quoted last week are main- 
Quotations are as follows :—Ship-plates, £4 17s. 6d.; 
5 ton ; £4 12s. 6d.; and common bars, 
17s. 6d., on at makers’ works, cash, less 
24 cent. 

to be in a position to turn out t 1000 tons of steel plates and 

The Searborough and Wik Railway has been approved by the 

e way 
Board of Trade on lon line will be opened for public 
traffic on July 13th. 

The net a selling price of Northumberland coal for the 
three months ing May 3lst was 4s. 11°13d. ton. There 
a of underground workmen or of 

en. 

The North-Eastern Railway returns for the half-year just ended 
are likely to show a larger decrease in receipts than those of any 

ther of the principal lines. A decrease of £170,000 in six months 
is startling enough, especially when the next on the list, viz., the 
Great Western, has earned probably within £118,000 of what it 

y and encouraging signs, which prevent the market value 

North-Eastern Railway shares from falling below once and a-half 
times their original value. One good sign is that the above decrease 
is less than that of the preceding -year; and another is that 
the decreases of the earlier were greater than those of the later 
weeks of the half-year just closed. It must be remembered that 
the dividend prospect, which is what regulates share values, does 
not on receipts alone. The question remains, What 
economies have been effected by the directors to set against smaller 
receipts? They have certainly had excellent opportunities of 
buying cheaply most of the material they use, and, to some extent, 
of ucing the amount payable in This autumn the 
cholera will probably scare many tourists going and 
induce them to visit the picturesque parts of their native fand. 
Railway companies will profit from this, and we may expect to see 
their receipts steady for some time even if they do not rise. 

e i general meeting of the shareholders of the 
Darlington Steel and Iron ca! was held at the eg oA 
offices on the 29th inst. Mr. T. Hugh Bell, chairman of the » 
presided. The report of the directors and their financial statement 
were . Adividend of 7 percent. is to be paid to preference 
shareholders, but ordinary s olders will have to wait till better 
times. The output for the year was 56,000 tons. An unpleasant 
lawsuit is still unfinished in America with a certain Mr. Foot. “It 
would appear, however, that the company has obtained a pe 
subject to the amount of damages payable to it refi 
to arbitration. The chairman expressed great satisfaction at the 
operations of the International Steelmakers’ Association, and 
considers such combinations highly advantageous to jucers. 
Mr. Gjers’ soaking pits are in operation in the works, Their 
efficiency was exemplified by a statement that a billet 130ft. long 
had been rolled from an ingot without any reheating whatever. 

The Northern freight market has been still more depressed 
during the last week or two. The only exception is for cargoes 
for the Mediterranean, in which case rates are well maintained, 
and even rather firmer. To and from the East 
and West Indies, and the Black Sea, there is ly any demand 
for tonnage, and remunerative freights are not to be had, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


qu 
depression of prices continued, warrants ha 

Monday at 40s. 74d. cash. There was on Pory »H however, con- 
siderably more than the usual desire to sell, oak on succeeding 
days the quotations per a little. The Rag shipments 
wreck and weak of 1888, There has been 


a somewhat improved business with Germany, but it falls greatly 
short of what has been done in some former years, The stock of 
Scotch pigs in Messrs. Connal and Co.’s Glasgow stores has in- 


cash. 
buyers at 40s. 8d. Tuesday’s market was firmer, with business at 
40s, 84d. to 40s. 


40s. 74d. to 40s. 9d. To-day—Thursday—the market was strong 


Grangemouth, 51s. and 47s.; Kinneil at Bo'ness, 43s. 
42s. 6d.; cComr Ardrossan, 46s, 6d. and 41s. 6d.; 
Eglinton, 41s, 6d. and 38s. 6d.; Dalmellington, 44s. and 41s, 6d. 
One or two additional contracts have been placed with the makers 
» and business at most of the works is active. 
The malleable iron works are only moderately well supplied with 
orders, which they are executing at very low rates. 
During the last two weeks there has ex from Glasgow 
locomotives to the value of £37,100, of which five, at £13,750, went 
to Bombay; four, at £11,660, to Sydney; and four, at £10,800, to 
Calcutta ; machinery; steam cargo boat, £3575, and steam 
launch, £2210—both for Calcutta; sewing machines in parts, 
£6604; steel goods, £11,065; and general manufactures, £97,600, 
The shipping department of the coal trade is rather more active 
than it was a week ago. There is a good demand for the supply 
of coaling stations, and the foreign business is os opening out 
well in connection with the arrival in port of a considerable number 


of vessels ing with the Continent. In the past week there 
war shipped at Glasgow, 29,932 tons; Greenock, 181 tons; Irvine, 
3815 tons; Troon, 7219 tons; Ayr, 9783 tons; G outh, 


> 
11,118 tons; and Bo'ness, 5211 tons. The inland demand is neces- 
sarily quiet, and prices are not easily maintained. At Burntisland 
several contracts for coal are reported to have been accepted at 
low prices, and the orders are said to be ually distributed, 
some collieries being quite busy, while others have few demands 
ey ing on the Clyde during the past month 
e output of new on the e past mon 

an aggregate of 19,00 tons, compared 
with twenty-seven of 32,756 in June of last year, and twenty-six 
of 45,000 tons in the same month of 1883. During the six months 
114 vessels have been launched, with a total tonnage of 98,425, 

inst 125 vessels and 148,826 tons in June, —— and 139 vessels 


teamers are many cases 
profits, ships have in a number of cases been doing com- 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
NOTWITHSTANDING the fact that the Dowlais colliers are as well 
off as the best in the district, they are showing a cantankerous 


on | spirit. On Monday, being the first Monday in the month, they 


pressed their application for a limitation of work on that day, 
their demand to be raised from the pits at two o’clock 
instead of four. This the managers refused, and the result was 
that the men went home again, and did no work that day. For a 
long time the men have been endeavouring to get this concession 
e Monday before the pay, but it is as firmly resisted, and now, 
of all times, when the Dow. coal is in urgent demand, every 
hour is of value. paid of the 
their own, being e ton raised not the day, the loss is 
also their own, and it is unfair to refuse the holiday. But par 
forget the Me work,” the labourers, engineers, stokers, the rail- 
way of which goes on without any 


return. 

The Dowlais Company is at present working its coal pits 
with a good deal of spirit, and its steel trade is active. As the 
acknowledged initiator in the steel eo trade, there is a pros- 
‘spe bedyreg a" as well as of home orders, and a pressing engine 

about to be laid down for the manufacture, 

The coal trade generally is good, ironworks, coalowners, and 
others having their hands beeen. full, Ebbw Vale and Tredegar 
works have good contracts for , Cyfarthfa and Plymouth are 

also with their coal fields, and all the large whers are 
well placed for months to come. The last contract I hear of is for 
the Admiralty coal at Liverpool and Birkenhead, and this has been 
secured by the Powell Duffryn Co. 

The steam coal trade is buoyant in respect of gente. No 
fault can be found in that way, but, as I stated lately in reference 
to the reduction of 24 per cent., which comes into force this week 
prices are not good enough. The Welsh coalowners are literally 
prices are improving, 4s. 6d. ruling ; house q an 

rices do not result in brisk trade. In the Swansea district there 

a falling off in the French requirements for anthracite, and a 

lending porta maintained goad eppearence 

e a al 

the coal clearances alone from Cardiff, Swansea, and Newport 

represented 200,000 tons. In patent fuel both Cardiff and Swan- 

sea are busy. Swansea last week sent over 7000 tons away. Italy 
and Russia are among the best customers for this article, 

Cardiff for a wonder took a good position last week in iron and 
steel clearances, the total being 1. tons. Newport figured 
better, sending off 3900 tons, as follows: Trelleborg, 2500 tons; 
Carril, 200 tons ; and some minor shipments. 

There is a probability that Treforest Works, which at one time 
did a good business in pis iron for tin-plate makers, will enter into 
the steel rail trade. mi of the proprietors took place last 
week, when a close inquiry place, I hear, as to the feasibility 
of the transformation. 

Tin-plate workers are still occupied with the difficult of 
balan: production and agers + age | and from what I am told a 
decision will be given in the course of a few days that will put 
matters on a good footing. What is wanted, makers say, it for 
millmen now turning out 800 to 900 boxes per month to reduce them 
to 30 or 32 shift. As for the project of a stoppage two days 
in the week, it is generally discarded. Altogether the idea of 
stopping any time appears to me a side issue from the great 

uestion. If too boxes are put upon the market for the 

emand, it is clear enough that there are more makers than are 
required, and that a certain proportion of capital invested in the 
make had better be withdrawn and div into other. sources, 
This would be wiser than the constant spectacle of a struggle for 
existence, followed by a petition to file. 

The tone of prices is moderately good this week, and I.C. coke 
and ternes are in demand; so, too, are wasters, w are being 
picked up with avidity, 

A large meeting of makers was held at Swansea on Saturday, 
when thirty-five works were represented. The chief business was 
the report of a committee who had under discussion the question 
of limitation of make. Their recommendation was the of 

works one week out of four weeks for six months. This was 
favourably received, and it is e that by Saturday next the 
number of nates will be obtained to enforce the arrange- 

ment, The penalty is £500 per mill. . 
at Swansea, has been sold by private con- 
tract to the Elba Steel Works Company, and will be restarted at 
once, 


4 
= 
in a case in which Messrs. Josiah Kempson and Co., wire manu- ' 
facturers, of Birmingham, were the plaintiffs. Tuesday's decision 
was not —_ that precise case, but it was upon a case pretty 
much all-fours with it, and judgment in Kempson’s action 
will be given when the Commissioners have dealt with the case furnaces in blast against ninety-five twelve months ago. 
ere hold that if they are compelled to such as the at 40s. 9d. to 40s, lid., closing at 40s. 104d. cash. 
The values of makers’ iron are in favour of buyers, as follow:— 
Gartsherrie, f.o.b. at ar qn ton, No. 1, 47s. 6d.; No. 3, 
44s. 6d.; Coltness, 48s. 6d. and 47s.; Langloan, 48s. and 47s.; 
Summeriee 47s, 6d. and 44s. 6d.; Calder, No. 3, 44s. 6d.; Carnbroe, 
—————— 46s. 6d. and 44s. 6d.; Clyde, 46s. 3d. and 42s, 3d.; Monkland, 41s. 
. and 39s.; Quarter, 40s. 6d, and 38s. 6d.; Govan, at Broomielaw, 
ee 41s, and 3s.; Shotts, at Leith, 48s. 6d. and 48s.; Carron, at 
: sent is below the actual output, so that it may soon be expecte 
there will be a reduction in the output to prevent stocks, which | 
ments, and short time is being worked on . one hand, and a | 
smaller number of workmen are employed than ordinarily on the 
other. The value of steel is undisturbed, heavy sections of rails i 
ucre fas Oech Ho demand of any weight. for delivery into the } 
Manchester district prices average about 39s. to 39s. 6d., for 
local, and 38s., 38s. 6d. to 39s., 39s. 6d., less 24 per cent., for ¢ 
distant brands. Outside brands, such as Scotch and Middles- 4 
brough, have met with little or no sale here, and these prices are i 
extremely low. { 
For hematites the demand continues extremely poor, and ; 
exceedingly low. Quotations are put forward to tempt buyers, eee 
good foundry brands delivered into this district being readily 
obtainable at about 51s. 6d. to 52s., less 24, or even ata trifle under 
these figures when anything like a good order is concerned. 
In manufactured iron, business continues very slow, both in the 
home trade and shipping branches. Some of the leading makers 
are able to keep their works pretty fully employed, but many of . _ 
the forges are not kept ing more than about four days a week rgely in the return, and they are likely to be more in request, 
‘ a » have just been shipped to one of the colonies by Mr. J. 
Blake, of the Britannia Works, Newton Heath. These are of the 
patent circular fire-box type. In one case the boiler has a surface 
of 450ft., in the other 650ft., for wood burning, and they are 
bscriptions 
and | 
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NEW COMPANIES. 
Po following companies have just been regis- 


Automatic Weighing Machine Company, Limited. 
This company proposes to manufacture weigh- 
ing machines | al kinds, and to carry on business 
as mechanical engineers, machinists, brass and 
iron founders, It was registered on the 22nd 
June, with a capital of £20,000, in £1 shares. 
The company will adopt an agreement between 
Percival Everett, of 13, 
Victoria-street, and G. R. Burn, of 6, Bell- 
Doctor’s-common, the purchase’ of 
patents for £15,000 in fully-paid shares, 


subscribers are :— 


*P. Everett, 18, -lane, eer 
6, Bell-yard, Doctor ‘s-common, solf- 


R. Barton, "23," ‘Bt. ‘Luke's-road, Westbourne 
Jane Laweoci, ‘Palace-road, Streatiam-hill, 
Broce woman . 
\-road, sur 06 

‘ton-road, 
Be 358, Brixton-road, “married 


The number of directors is not to be less than 
two, nor more than five; qualification, shares of 
bon nominal value = £1000; the first are the first 
wo subscribers, e com) in general meet- 

ing will determine 


. 
. 
. 


Grantham Crank and Iron Company, Limited. 
This company to carry on at Grantham 
and elsewhere 7 ngland, the manufacture of 
cranks, axles, boilers, engines, and a engi- 
neering works and appliances, and for sash pur- 
— will take over the plant lately used in the 
ess of Hempsted and Co., of Gran t 
was registered on the 22nd June, with a capital of 
£6000, in £10 shares. The subscribers are :— 


R. Mackay, 3, gy! chartered accountant .. 


W. F. Ma; k 
R. Finlayson, 20, "st. Augustines-road, N. W.,'clerk 


junds, 16, Lyme-street, Camden Town, 
er 
W. J. Stillwell, 16, Winchester-street, Pimlico, 


G. H. McLennan, Bush-hill Park, Enfield, cleric. 
W. H. Walker, Newcomen-road, Finchley, clerk. 

Most of the regulations of Table A of the Com- 
panies’ Act, 1862, are adopted. 


Mechanical Tramways Company, Limited. 

On the 22nd June this company was registered 
with 8 capital of £150,000, in £5 Praag a to work 
tramway, omnibus, railway, subway, and other 
lines, by mechanical or other —_ and for such 
purposes to take over the undertaking, assets, 
and liabilities of the Beaumont Compressed Air 
Locomotive Company, Limited. The subscribers 
are: — 
F. Wilks, tG 


kham .. 
H. O'N 56, Philip-road, Peckham, accountant 
be-road, 


‘Smith, 30, Gibson-square, N., accountant. 
J. W. Jenner, Millbank- street, W. solicitor. 
The number of directors is not to be less than 
three, nor more than seven; qualification, 50 
; the subscribers are to appoint the first ; 
remuneration, £600 per annum, and 5 per cent. 
of the net divisible profits whenever 7 per cent. 
per annum dividend is declared. 


Old Hayswood Coal and Iron Company, Limited. 

This company proposes to acquire a lease of the 
Hayswood Colliery, situated at Halmer End, 
Stafford. It was registered on the 23rd June, 
with a capital of £10,000, in £1 shares. The sub- 
scribers are :— 


EL. 61, Fore-street, ac: 


F. T. Bennett, 61, Fore-street, stockbroker .. va 
R. W. Bromfield, Inglewood, Forest-hill .. .. 
E. Butterfield, M. E., Alsager, Cheshire.. .. .. 
F. Lee, 6, Great 8.W., surveyor 
Cc. W. Stephenson, 88 liament-street, 
W. A. Harrison, rd Park, Chiswic 

Most of cf blo A of ths 
panies’ Act, 1862, are adopted. 


Tramways Institute of Great Britain and Ireland. 
This society proposes to watch and protect the 
interests of tramway companies, and to secure 
proper legislation in reference thereto; to obtain 
greater facilities for, and to remove obstacles to, 
the development and pros rad of the tramway 
system, and to acquire and disseminate informa- 
tion with reference thereto. a was registered on 
the 24th June as a company limited by tee 
to £1 each member, with Board of le licence 
under Section 23 of the rg re Act, 1867, for 
the omission of the word “‘limited” from the 
title. The subscribers are :— 
| 54, h Bridge, chair- 


Lombard, 30, Lower Back ville-street, 
Dublin, chairman D Dublin Tramway Company. 

*A. G. Lambert, 57, Moorgatestect, director Hull 
Tramways Com: 

*J. M. Gillies, 7, divecter London Street 


-M. 101 Fina secretary North 
Metro tan Tramways Company. 
The are the first officers and members 
of the council:—Messrs. G. Richardson, North 


Barfoot hdal lerman Wm, 
oot, Derbyand Lanconter nes ; Wm. Busby, 


United Line; and the cphaiaidiiain enoted by an 
asterisk, Mr. John Hill oman the firm of 
Duncan, Bryce, and Co., is 


THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of 


*,* It has come to our notice that some applicants Po 
Patent-office Bales tment, for Patent 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of Tut ENGINEER at whic 
proper ‘ion. 
wictake been made by looking at Tux ENGINEER 
and giving rey there found, which only 
refer to the pages, in place of turning to those pages and 
Anding the number of the Specification. 


Applications for Letters Patent. 


*,* When patents have been ‘‘ communicated,” the 
name and address of the communicating party are 
printed in italics, 


28rd June, 1885. 
7598. Hanp Protector, A. Baile 
7599. Merav Cocks or Taps, 8. Coventry. 
7600. Commones, 8. Shirley, Manchester. 
7601. for ‘TRICYCLES, &., W. F. 
gham. 
Hand J. H. Sambrook, Man- 


7608. _— and HorsesHor Paps, A. G. Greenway 
and B, Radcliffe, Live: 
7004. FLUSHING “CLOSETS AUTOMATICALLY, W. 
Baird, Dublin. 
7605. CANDLE Economiser, G. F. Thompson, Chester. 
7606. Tza-pots, &c., J. T. Domney, Birmingham. 
7607. CARPET Beatina Cc. Halifax. 
7608. Borr_e Stopper, 8. Bunting, Dul 
7609. Burrer for Power Looms, &., Westley and 
W. H. Bibby, Preston. 
7610. for the Insipe of Carriace WHEELS, &c., 
. Westley and W. H. Bibby, Preston. 
7611. Wert Box Crow, J. Rae, Glasgow. 
7612. Barrow WHEEL, J. Rae, Glasgow. 
ber LoapD LAMINATED SPRING, J. Rae, 


7614. pescumwe Apparatus for Boats, &c., J. Donald- 
son, London. 

7615. Combustion of Liquip J. D. Bodwell, 
London. 

7616. ELEcTRO-MAGNETO Motors, G. Cumberpatch.— 

and Co., Switzerland.) 

7617. Vacuum Apparatus used in Rerininc Svcar, 

. J. H. Bi = on. 

7618. Woop Matcu Lininas, &c , J. Clegg, 


mdon. 

7619. Apparatus for MANUFACTURING PaPER TUBES, 

W. Ambler, London. 

7620. WATER - -cLoseTs, H. Byles and T. Hanson, 
London. 

7621. ABRapiInc Rounp Metatuic Rops, Wire, &c., F. 
Mi en, London. 

7622. Propucinc Stream for Purposes, &c., 

. Harrison, London. 
DeracHaBLe Biapes to HanDLEs, 


. H. Wragg, London. 
7624. Burninc Ort in Lamps, F. W. Brampton, Bir- 


7625. and Ciosinc Drain 
T &c., W. Knowles, London. 

7626. REGULATING BALANCE of TWO-WHEEL CaBs by the 
Driver, C. F. Hart, Peckham. 

7627. Hanp Grenapes for ExtrncuisHine Fire, J. N. 
Aronson and C. B. Harn: London. 

7628, Screw wy illiams, London. 

Ancuors, G. B. Hingley and J. R. Curry, 


7. Extracts and Liquors of Locwoop, C. E. Avery, 


ion. 

7631. Carpets, &c., J. C. Mewburn.—(F. 
Grandel, Fra: 

7632. Ratuway Jorxts, A. M. Clark.— 


(7. A. Davies, United sates) 

7633. Horse A. M. k. Fisher and 7. 
McBride, United States.) 

7634. Coo.ine and Heatinc A. W. L. Reddie. 

nnon and G, A. Daudt, United Sta 

7635. A. W. L. Reddie.—{J. B. Munson, 
United States.) 

7636. Minitary &c., W. Tice and C, Arm- 
strong, London. 

7637. Bir Braces, A. J. Boult.—(H. E. Fuller, United 


States. 

7638. E.ecrric H. B. Porter, London. 

7639. Enoines, W. Kent, London. 

7640. CHARGING PRosEcTILEs with EXPLOSIVE 
Susstances, A: J ult.—(W. F. M. de 
Forster, Germany.) 

7641. Steam Boom, G. 8. Strong, Lon 

7642. Makina BristLEes of Cocoa-NUT LA. 
Groth.—(F. Kunz, Germany.) 

7643..Gas CARBURETTING APPARATOS, L. A. Groth.— 
(F. Garavagnoe and Co. 


Shares. | 7644. Woven Fanrics, H. J. BE. Mitchell, 


United States.) 
Exrractine Fat from Bones, &c., T. Berliner, 


don. 
7646. Looms, W. L. Wise.—(E. Vincenzi, France.) 
7647, Locks, A. E. Bingemann, London. 
7648. Ficrer Presses, 8. H. Johnson and C. C. 
Hutchinson, London. 
7649. Printinc TeLecrapus, W. H. Davies.—(G@. B. 
Scott, United ry! 
7650. Carpixa, &. BRous Mareriats, W. R. Lake. 
—(W. 8. Archer, United States. tes.) 
7651. ARTIFICIAL or Imitation Ivory, W. R. Lake.— 
(G. M. Mowbray, United States.) 
7652. MeasurnInG Apparatus for TarLorina, &c., W. 
Lake.—( W. B. Pollock, United States.) 
7653. Incusators, J. K Mesch Philadelphia. 


7654. MILKING APPARATUS, J. E. 
a” for Lock SPINDLES, G. Wink] 
mdon, 
7656. Sueet Meta Cans, &c., J. A. and A. Lloyd, 
London. 


24th June, 1885. 


7657. SePaRaTION of SULPHERETTED HyprocEen from 
Nrrrocen, E. W. Parnell and J. Simpson, Liverpool. 
7658. SEL¥-LocKING ApParatTos, &c., T. Gee, Liver- 


pool. 

7659. New Mariners’ Compass, H. Job, Monkwear- 
mouth, 

7660. Batutne Ptatrorm for Boats, &c., J. Bovey, 
Manchester. 

7661, Lusricators, J. Hay and R. Wylie, 


London. 

7662. Currine, &c., the Pitz of Pitep Fasrics. J. 
Farran, Manchester. 

7663. Boxgs or for containing ALImenTARY Svus- 
stances, &c., J. Bentley, r. 

7664. CRANKS or TREADLES, J. E. , Smethwick. 

7665. CarTinc Crops and Roots and TURNIPS, 
W. F m, Cromart; 

7666. INSERTION of TuBEs IN and Our of Borer 
Ho ts, C. M. Pielsticker, London 

7667. SpEcTAcLEs and Hat ATTACHMENT for use in 
Rir.e J. H. Steward, London, 

7668. SicHT. Exevator, J. H. London, 

7669. Openinc and CiEanine Corton, &c., A. Fergu- 
son and J, Elce, Manchester, 

ae Sinks or GUTTER Drains, W. Kilsby, Camden 

7671, Watcn Pockets, T. L. Switzer, N 


7672. Size for Sizina Spun Corron in Ls, &c., 
F, Giraud, London. 
7673, W. Keen, 
Scarrs, R. H. R. Wilkinson, 


7674. Fasteners for 
Lon 


on. 
7675. Fire Guarp, H. Plunkett, London. 
676. Boots and SHoxrs, L. Waterman, London. 
7677. for Srzam Borters, &c., H. Thompson, 


7678. Rarway Tramway Construction, T. H. 
for Motioy, J. Jackson, 
7680. Mera Bopies for Bucxers, A. ‘Bratt, 


7681. for Hottoware Hanpuzgs, C. F. 
Clark and G. Hi 
for SENSITIVE PLatEs, G. B. Seibert, 


7683. Brake, T. Bolas and H. Barker, 
Chiswick. 


7685. Tip Wacons, P. don. 

7686, Compounp Cases, W. L. Thomas, 
London. 

7687. Truck, R. Savage, London. 

7688. Grain BrNpIxG Harvesters, G. F. Redfern.— 
a B. Huntley, United States.) 
Knives of Mowrrs, &c., 8. J. Such, 

Lon 

7690. PropeLiine Boats with Oars, &c., W. H. Hall, 


mdon. 
7691. Nirrous Oxipe Gas, &., R. T. Freeman 
on, 
7692. Pianorortes, A. J. Boult.—(F. A. R. Gunther, 
Canada. 


7693. RecuLatine the of to CisTeRNs, 
H. Conway, London. 
7694. Macuines, W. Walker, London. 
= Bartrerigs, L. A. Groth.—(7. Erhard, 
Ferman: 
Courtine for Suarts, W. J. Mackenzie, 


Packina Device, M. Camp! 
. PREPARING WritixG Ink for Sais, A. M. Clark. 


‘on et Cie., France.) 
Haddan.—(G. H. King and M. 8. 


7699. Winpows, H. J. 
Millard, United States.) 
7700. ELECTRO-MAGNETS and IxDUCTION Coms, C. D. 


Abel.—(M. Lahaussois, France.) 
7701. Canpixs, J. Y. Johnson.—(C. Goublier, France.) 
25th June, 1885, 


7702. UMBRELLA Frames, T. Widdowson, Sheffield. 
7708, Furnaces, B. D. Heale Liv 
7704. Fire Licuter, G. Worthing. 
7705. and PrepaRinc Wire, F. G. Riley, 
7706. DistrisuTine Pepper, &c., W. Davies, Birming- 
7707. Funpers, T, Kendrick and W. Gibson, Birming- 


7708. Opgratina, &c., the Heaips of Looms, F. Leem- 
ing and R. Wilkinson, 

7709. Twistinc YARNS, Halifax. 

7710. Parcets, &., J. G. Rollason, Bir- 


ming) 
7711. Coopiines, J. F. Hall and J. Verity, London. 
7712. Sarery Bottine Tricoers, &c., in HAMMERLESS 
Guns, W. Ford, R. Jackson, and G, W. Toney, Bir- 


7713. Hypravutic Enarnes, C. Stout, Liver- 


poo! 

7714. SzpaRatine Soiips from Sewaag, &c., P. Smith, 
Fallowfield, near Manchester. 

7715. Sportine Guns, R. Jones and 

D Appleton and J. C. Fussell, 

. Screw Drivers, D. and J. 

Manchester. 

7717. Maxina Nut Crackers, H. C. Harrison, Bir- 

7718. Stxeve for Conrininc the Harrs of BrusHes, 
G. H. Crowther and W. Isherwood, Bradford. 

7719. Acruatine the BrusHes of ComBING 


J. D. B ord. 
7720. PHotocraPHic Printine, &c., T. A. Moryson, 


Glasgow. 
7721. INFLATING AIR Cuspions, M. Hesse.—(J. Heine, 


Leipzig. 

7722, ATMOSPHERIC Brakes for Locomotive ENGINES, 
R. Wilson and F. Chaese, Manchester. 

7723. Proxrne Motion of Looms for Weavina, H. Yates, 


anchester. 
Ventitators, J. A. Macmeikan, 


on. 
7725. Sarety Dynamite SHELLS, T. Smith, London. 
7726. gaa Way of Raitways, &c., T. Cornish, 


7727. THROUGH the ATMOSPHERE, H. 


BEER Extractors, B. D. Scott, London. 
7729. Fasteninc to Door F. Garon, 
Southend-on-Sea. 
7780. Fitter, J. Budd.—(F. 0. Brunette, 
7731. SHuTTLE Sewine Macuings, A. W. L. Reddie.-- 
Bielefe hmaschinen Fabrik, Hengst.nberg, 
and Co., German 


y-) 
7732. Pavement Licuts, D. Webb, Manchester. 
7738. Evecrricat Batrerigs, H. C. B. Shalders and 
A. J. Thorman, London. 
and Disso.vine A.izarin, L. Heffter, 


on. 

7785. PortaBLe Dust-B1n, T. Collis, London. 

7736. Heatine and Wouts in Brewers’ 
Masu Tons. T. J. Canty, London. 

7737. Screw Pies, &c., J. Price, jun., London. 

7738. Heatinc SOLDERING Toots, G. Pfeifer and M. 
Schtitz, London. 

7739. for Boots, W. A. Critchlow, London. 

Basic Crxper, &e., J. M. H. Munro, 

m 
orr WaTER for Fiusuine, G. Elphick, 


of Roap Locomotives, T. L. 
Av 

7748. Stove Grates, G. Wright, London. 
7744. Perrumep Spirit, E. Luck, 
7745. CRUSHING Mis, 


4 TOPPERING ce an 
Smith, London. 

7748. Propuctne Imrrations of Woop, T. 8. Worth- 
ington, London. 

7749. Games of Skit, J. M. Fletcher, London. 

7750. Curr Protector, F. 8. 

7751. or Caps, J. J. 

7752. Preservine Foon, J. M. Fle 

7753. CarriaGEs, G. Pabst, London. 

7754. Turpines, A. J. Boult,—(4. Winkler, Germany.) 

7755. A. J. Boult.—(Z. L. J. Wackernie, 


W. Guy, 


mee.) 
7756. Hepex-curtinc Macuings, W. Houseman, Bolton 
ercy. 
1 ‘SasH Frames, H. Schooling and W. Schooling, 
mdon. 
7758, Private Messaces, A. Watson, 


7759. TREATMENT of Szwace, J. M. H. Munro, 8. H. 
Johnson, and C, C. Hutchinson, London. 

7760. REVOLVING HAIR Brusx, H. H London. 

Macuinss, P. Higgs, Lon- 


&c,, WorKs ManuractureD from Siac, 
E. Robbins, London. 


26th June, 1885, 
7763. Burrons, one W. P. Thompson, Liverpool. 
7764, Picrure Frames, F. J. E. Hine, Birmingham. 
7765. Lamps, J. P. Fenby, Sutton Coldfield. 
7766. Pirce Goons, E. Wade, Bradford, 
7767. Drum or Can Lip, J. Clare, Ditton by Widnes. 
7768. LECTRO-MAGNETIC MARINE GOVERNOR, G. A. 


ith, Goole. 

7769. Raisine Gros for Rarsixa Biankets, &., J. 
Walker and T. G. Beaumont, Halifax. 

7770, CeENTRAL-LicuT Gasaciers, R, H, Best, Birming- 

7771, PAssENcER Rartway Carriaces, C, Longbottom, 


ford. 
7772. Esrarto, J. and F. W. Petrie, Roch- 


7773. Kwives of Reapinc Macuines, T. C. 


7774. Compixep Pressure and Vacuum Gavors, G. 
Salter and H. Ault, Birmingham. 

7775. Rerose Bis, A. Roberts, London. 

7776. Hanpies of Toots, W. H. 

7777. Harvestinc Macuines, J. Wild, Great Grimsby. 

7778. for Venetian Buinps, A. Grundy, London. 

7779, SINGLE-LOADING EATING Ririe, R. 
Jennings, London. 
7780. Bencu Vices, H. Campbell—({W. H. Northall, 
United States. 

7781.. CLosixa and Preventinc the FRAavupULENT 
of Borries, &c., C. Ches t, London. 

7782. SEL¥-aDJusTIXG ELEvATOR for SHEETS of Maaic 

RNS, M. Watkiss and C. Watford, London. 
7783. — &c., Woven Fazrics, D. P. Smith, 


7784. Canemeee Carps, A. H. Clay, Halifax. 
7785. Cuairs or Soras, F. F. Bosshaat. Goldschmidt, 


ny. 
7786. TRaintnc OrDNANCE, C. Wells, London. 
7787, Coverep or InsuLatep Wires, A. J. Boult.—{J. 
D. Thomas, United States.) 
7788. PREVENTING from any PossisLe ALTERATION the 
SaCcHARIFICATION of AMYLaczous SunpsTaNces by 


Matt, , Liv 
= Exrracrixa Corks Borries, C. Weeks, 
ublin. 
7790. Loapine or UNLOADING GRANULAR or PULVERU- 
LenT Supstances in a Dry Stare, J. C. Mewburn. — 


(H. Dethaye, France.) 
7791. Mareriats for Parent 8. Butler, 


mdon, 
7702. Coxrous Exar, E. Davies and 8. Smith, 


don. 
SToprerinc Borrizes, &&., D. W. Dickson, 
nd 
7794. means of ATTacHinc the Spokes 
thereto of Bicycres, &c., P. Howell, London. 
7795. &., T. and E. Durrans, London. 
7796. BILLIARD Cours, WwW. R. Lake.—(4. B. Tardif- 


Delorme, France.) 
7797. Nosur’s ComBING Macarxes, F. Unwin, London. 
bis ot Heavy Boats, P. G. B. Westmacott, 


7799. TeLecRaPHY and TELEPHONY, C. 
Davies, London. — 
7800. Cuatr, E. Smith, London. 
7801. Hotpgr for Bouquets, d&c., O. Davis, 
7892. TreaTMENT of Pic Inox, E. Fletcher, London, 
7803. GENERATING ELECTRICITY, H. Lane, don. 
7804. SELF-FEEDING PEN-HOLDERS, J. Husnik and H. 
M Sheffield. 
FING, an 
7807. Fastentncs for Portmanteaus, &c., W. 


illiamson, London. 
7808. W. B. Williamson, London. 
7809, — for Steam Borers, &c., R. Stewart, 


27th June, 1885. 
7810. Fiat-TyPe Printinc C. 
Allison, Staff. 


8. 8 

7811. Motion of UNDERPICK Looms, T. Ker- 
shaw, Manchester. 

7812, SECURING to their Axixs, Cc. W. Parker 
and W. H. Dunkley, Birmingham 

7813. ELEVATING or LOWERING PERSONS from Burup- 
tncs, &c., H. Hobson and 8. Rushton, Yorkshire- 


8 

7814. WHEEts with InDia-RUBBER TirEs, J. Hebble- 
ite and E. Holt, Manchester. 

7815. Stanp Pipes for Gas Rerorts, R. Dempster, 


Goops, W. 8. Tracy 
. Packixe Licut Fancy 

Longsight. 
7817. HumangLy Removine Horns from Carrtuz, F. 


Comyn, Woodstock. 
7818. Leatuer, A. J Liverpool. ' 
&., W. Whiston, 


7819. Fixinc CanpDies in 

7820. Taps and Dies, E. Cope and A, 

real Sray Busk Eyes or Fasteners, F. R. Baker, 

7822. HAULAGE Cups, J. W. Smallman, Nuneaton. 

7823. Stoppers for &e., London, 

7824, REFRIGERATING and Ick - H. Wood, 
New York, U.S. 

7825. 1 Box Protector and Corper, T. H. 
Fleming, Lo: 

“Mace Liquors, &c., by Gas, T. P. 

e 


7 PuotocrapHic Sxutrers, W. J. B. Hangings, 


mdon. 
7829. Locx-stitcH Sewinc Macurines, D. Jones, 

London. 
7830. Economisine the Use of Ink, d&c., J. 


Blakey, London. 

of Sopium, T. Capper.—{S. Pick, 

ustria. 

7832. Buttons, C. and P. H. Seel, London. 

7833. -BOXxEs, J. Osmond, London. 

7834. Door Fasrenine, J. Osmond, London, 

7835. Spirits Unrit for DRINKING, A. A. 
ische Fabriks Actien Gesellschaft, 


y-) 
7898. Borries for Measurine a Doss, &., 
T. H. Williams, Lon 


on. 

7837. Propucinc Steam at Hic Pressure, A. M. 
Clark.—(M. Honigmann, 

7838. Rotary Stream ENGINEs. M. Cockburn, 
Westminster. 

7839. FILAMENTS or CaRpons for Lamps, A. P, 
Price, London. 

7840. Wire Ropes, W. P. Bullivant, London. 

7841. Hyprocs.oric Actp, N. Witt, London. 

J. H. Cooper and W. J. 


7844. NAPHTHYLAMINE H. H. Lake.— 
(Wirth and Co., Germany.) 


20th June, 1885, 
7845. Knittinc Macurnes, B. Kerr and W. H. Todd, 
London. 


7846. Steet Incots, T. Hampton, Manchester. 
7847. FRILLINGs, E. W. White! itehall, Nottingham. 

7848. Lamps, &c., W. A. White, 

7849. Frxinc Roor Gurrers to CARRYING Hooks, J. 


Finnie, Ayr. 

7850. C. H. Arnold, Manchester. 

7851. Sream Traps, A. Budenberg.—(sehdger and 

Budenberg, Germany.) 

7852. Frxisnine the en of Corton, &c., B. Cooper 
and J. W. Ross, Manchester. 

78538. Yarns, W. Snowdon.—(E. S. Ormaby, 
United States.) 

7854. STEERING MecHANiIsm of F. J. J. 
Gibbons, London. 

Harvesters, W. P. Thompson.—(C. H. McCormick, 

United. States.) 

7856. —_ and Lamp Burners, W. P. Theompson.— 
(M. Hermann, Germany.) 

7857. Propucine Desicns on H. J. P. Kirk, 


7858. Propucinc ALUMINUM AL from CHLORIDE of 
ALUMINIUM AL? CL§, H. von Grousilli London. 
7859. Maxine Turrep Fapric, A. M. F. Caspar, 


ndon. 
AppLiances for Gas Burners, G. Rydill, Shef- 
7861. Compinep RuLE and Prorracror, T. Goosey, 
London. 
7862, Printine TextiLe Fasrics, H. Denk, London. 
7863, Drawinc-Boarbs, F. Weber, London. 
7864. Fixine Wickets, I. Smith, London. 
ion, 


Shares. 
am. 
5 7843. PReparinc Tea, Corree, and Foop, L. Malen 
W. Ward, 4, Copthall-buildings, director Imperia 
Tramway Company. 
*E. Ellinger, 23, Queen Victoria street, chairman Shef 
Halifax. 
Colonel ©. Walker, Brighton and Preston Lines} 
D. Drummie, J.P., Dublin; F. G. Heseltine, 
Swansea and Gothenburg Lines; W. Turton, r 
Leeds and Bradford Lines; W. J.C. Wain, North 


20 


THE ENGINEER 


Sracs, J. Y. Johnson.—{J. Jacobi, 
rest. &c., Bioxipr of Barrum, A. Brin, 


on. 
7868. for J. C. Stevenson, 
naon, 

7869. INcanpescent E.ecrric Lamps, H. Watt.—(Z. 
Weston, United States.) 

7870. Wounp Prorecror, A. G. de Tejada, London. 

Pires, R. B. Black and W. Jones, 

7872. J. Grant, London. 

7873. Evecrric Generators, B. A. 

7874. Torpepo, &c., Derences, M. Wyatt, jun., 


London. 
Trius, T. A. Davies, London. 
876. InDIa-RUBBER WasHeERs, G. Holbrow, London. 
7877. Vatves, G. F. Pottle, London. 
Composition, R. W. Mayouand 


mi 
7879. PORTABLE im, A. M. Clark.—{A. Chappée, 
rance. 
7880. Acrp-Pproor Gun Meta, J. P. Reitz, Frankfort. 
7881. Crocs, A. M. Clark.—(A. Sauer, Ger- 
many 
7882. Sucar Wuusties, E. Edwards, London. 
7883. Cars, A. W. Hitchin, London. 
CaTaRRE PREVENTATIVE, E. M. 
7885. Type Wrirers, J. Tester. A. 
CLEANING, &c., PLANTs, G. Stephens on. 
7. Sounprxe the Bony, H.C. Buckley, Lon 
Lawn Markers, R. B. Reynolds, —” 
. Looms, H. H. Lake.—(A. Johnson, France.) 
Device, 8. P. Wilding.—(H. Schoening, 
igium. 
7891. ~~, Device, G. A. Goodwin and W. 
Field, London. ‘ 


SELEOTED AMERICAN PATENTS. 


(From the United States’ Patent Office Official Gasette.) 


318,093. Gas CHECK FoR ORDNANCE, B. Wash- 
ington, D.C.—Filed December 23rd, 1884. 

Claim.—(1) In combination with the breech plug _ 
mushroom-head. gt of steel springs s 
fhe stem of said ead, said rings havin anmuler 
concave spaces in their mn faces and a textile 
bag filled with fibrous material between said plates, 
substantially as described. (2) The combination, with 
the breech plug of a heavy gun, of a mushroom-head 


(316,083) 


Yun 


secured thereto by nuts on the mushroom spindle, a 

spring p the backward, a pair a 

steel rings E E! between the head and plug, and an 

elastic cushion between the steel rings, all substantially 

as shown and described. 

$18,120. Srzam Governor, John Killip, Allegheny, 
Pa.—Filed July 17th, 1884. 


Claim.—In a steam governor, the combination of the 
overbalanced on 


governor steam with a throttle valve 
the side ite to the governor stem, and having a 
abuts against the end of the governor 


stem, but is disconnected therewith, so that the valve 
stem shall be held against the —— stem in its 


reverse movement by the the steam in the 
valve chamber, substan’ aie cok for the purpose 
specified. 
318,172. Device ror Protection or MEN Dis- 
astrous Errects oF HIGH-TENSION 
Pairick B. Delaney, New York, N. Y.—Filed January 


cin 4A) A device adapted to be worn upon the 
ly to short circuit high tension electric 


[318,172] 


quid or contacted to 


a high tension current, the current will be shunted 
upon the human ort it ion 
electric of the combination 
short-circuit said currents and ter- 
of said conductor which make with the 


low 


of the wearer, substantially as set forth. 
(3) A device adapted to be worn upon the human 
body -to short. circuit high tension ic currents, 


the combination of a conductor or con- 
ductors of sufficiently low resistance to short circuit 
said currents, the terminals of said conductor ha 
a sufficiently conducting contact surface, 
adapted to make contact with the limbs of the wearer, 
aie a sole plate electrically connected with said con- 
ductor. (4) The combination of the conductor A, the 
hand contacts or gloves, the conductor C, and the sole 
plate, substan’ as and for the purpose set forth. 
THR! Stock, Trout 


EAD-CUTTING 
harles Philadelphia, Pa. 
January 2nd, 


B, having reversing te dd substantially as shown 
and described. (2) In combination with the screw- 
ed tube D of the die carrier, a Fy reverse 


speed and le speed 


Claim.—{1) A  condens' 
es, Vacuum and 


tor or condenser, to 


ap 
in mp 
communicate directly with the suction chamber of the 


pump, substantially as described. (8) A cond 
consisting of the duplex pump, the 
-pipe 97, communicating ly with the su 
ber of the pump, the vg 90, and the nozzle 88, 
si g apparatus 
consisting of the duplex pomp, the Ache enlarged tail 
97, inclosed within the pump casing note 
the the pipe 90, and a the n 


cover 
bail 95, substan 


318,284. Water Gaver, _Heinrich Ochwadt, Von dr 


A water 
chamber a, which ts 
glass 6, secured to acnapet the water chamber and 
or cock j. 4 
water chamber 


bination, substantially as hereinbefore described, with 
a steam boiler, of a water gauge consisting of a water 
secured to the 


boiler head, and provided 

1 or with h, ig with a 
head, the glass or glasses 
b, secu to the water cham 
channel or 


318,289. Sarery ATTACHMENT FoR STEAM ENGINE 
Thomas R. 


GovERNo: Pickering, Portland, Conn. 
—Filed March 30th, 1885. 


ment with the said stem, a torsion spring, 
end engaged with said arm b, a stop ed to hold 
the other end of the spring, a cam, the idler H, hung 


upon an arm extending from Pa plang and whereby as 
the idler falls the cam will be turned, and a stop 
to hold the other end of said spring when 


the idler is cam 
said s when idler wabetantialle as 
descri’ (2) The combination of a steam governor, 


a, one end d connected. 
aller the said arm 0, the 


arm M, worm teeth 
of the said gear, a cam vided with an arm 


——_ to the path of said recess, substan‘ 4 
and for purpose described. (3) The combina 

of a governor for steam engines, a cam provided with 
an arm extending 


said sprin, antes be released, according the position 
of the said lever M N, substantially as described. 
The combination of a steam engine governor, o-_ 


provided with an arm I, idler H on said arm 
to run on the governor band, the lever MN, 
the arm N, to upon said cam, the cam 
constru a ¢, into which said arm N 
enter, and with the flange /, the arm N provided 
with a stud g, to engage said flange, the R, one 
end arran; the said arm M, an arm 6, extending 


from said shaft into connection with the valve spindle, 

a torsion spring, one end olf te said arm d, 

8 , or which the said sp: cons 

acco! to the position of the ho ng MN, sub- 

stantially as described. 

$18,314. Bock, Merrill R. Skinner, Ham- 
burg, N.Y¥.—Filed March 5th, 1885. 

Clem) The er with a block, of 
itch the casing of block, and a 
he 

ca an 
ition at substan’ 


$18,417. Evecrric Marve Governor, Bradish J. 
New Brighton, N.Y.—Filed led May 1884. 1884, 


Juty 8, 18835. 


we § -y 
4) In combination 8 a 
valvein the steam su pipe auxili tothe eadhaley 
throttle ine lectro- net conmected 
auxiliary valve an: a@ suitable circuit, an 
devices for oo closing said clroult y by the 
rise and fall tern of the 
as described. 
$18,513. Macurve ror 
Seaman, Pittsburg, Pa.—Filed October 1st, 1 
A vertical roll or rolls dish, shaped or 
recessed at in combination with a 
nan sloping bevel or 
one or both ends thereof, which ch latter be' 
inclines overlap the bevels or inclines of 


at 
or 
the recessed 


lugs 
having rollers gl, cross- d, and 
substantially as set forth. 
318,522. Macurne, Bleazer Paw- 

tucket, R.J.— Filed November th, 1883. 

-—The bolster is vided with a step for & 
spindle and is exteriorly threaded to receive a ball 
which has a bearing in bolster rail and is adjust- 
able. The top flange of the bolster rests partly on an 


fe 
318,608. Furwace ror THe MANUFACTURE OF 
Iron, aNp Iron 


THE Org, Chas. J. = New York, N.Y. 


1s 


FER 
Fe 


longitud: wall, substantially 
5) In a furnace for ~ 
of a drying and 


chamber, a deoxidising hearth having a Tongtt 
e wall, and a balling hearth, all in 
coesiten’ substantially as and for the purposes 


ted by a column of water, and directly in contact 
unication wi 


erewith, in comm' with the water outside 
of the ship. (2) The tube N, having its to the 
outside near the shaft o! of the screw, a floa in tube, 


the stem of which carries a disc 


circuit when the float falls, and an electro-: and 


magnet 

means for and closing the valves through the 
N, to the outside near the shaft of the screw, 


ry 
Claim.—The combination of the two 


A) 

= 


boss ani with “the 
packings its end, and the ring 
placed in substantially as 


sufficiently large conduc contact surface, so that 
~ should the wearer wane in the circuit of 
ex , and ap idler on arm, 
the arm N | 
arm and so as to run upon a qovernst , but 
free to fall when the band breaks, a lever M N, the one 
arm N arranged to bear upon said cam, the cam 
constructed with a recess into which said arm may 
turn, a shaft R, one end supported in the arm M of 
said lever, said shaft carrying an arm 8, extending : 
into connection with the valve stem, a torsion spring, 
one end mong with said arm }, and a stop arranged } 
to hold the other end of the spring, or from which the / 
318,289] | 
carrier A of the starting or feeding and centreing or i NG 
Rw | 
angular or V-s) aws an rating lever A 3 YY | 
/ b YY x5 
- 
Cr > ry a f 
In a mill for rolling lets, , beams, and other 
structural shapes, the combination of a pair of hori- 
New Haom, 29th, 1884. zontal rolls, rods provided with lugs supporting 
g apparatus for steam j 
WS N S ing of a duplex pump and an tor or ejector 
Ns xX po Frere the two being combined and arranged to 
SPS co-operate substantially as described. (2) A condensing 
KG 
KS N es 
(318,225) [318,522] 
j SSSSSSS NSS 
Sas S S V 
‘A 
y 
‘ 62, substantially as set forth. (3) The combination, 
D © 
with the pulley casing provided with depending rear 
| 
| 
(316.120) 
Vi, open ring and partly on movable face-plate. When 
| : N YU) ( doffing is to be effected the face-plate is moved out, 
N \ and the then rests on a spring ring, which 
Na! permits the bolster, with the spindle, to be tipped 
Z the pipe 90, of the chamber 92, having the removaple | and a loop B, provi sub-| said f 
ae Ue eae N he iD ozzle stantially as set forth. (4) The combination, with the ores, urnace having & 
A the + pulley quing. of a com of a crogs- | deoxidising hearth provided with a f 
(> @ o) Z | piece with jaws ¢¢, ha notches f on 
_—_ HV their under sides, substantially as set (5) The 
C) K combination, with the casing of pulley bl block and its 
y —D ise pulley or sheave, of a chain ca’ secured 
an st forth mnt ofthe change, ands 
= the 
= SS which 18 vided With two Or iD channels fhe | Supply pipe, an electro-magnet connected to said valve 
pro’ ore pply pipe, 
glass plates 61, secured to the water chamber and | 2nd in a suitable battery circuit, and devices for — 
closing said channel or channels, and a plug or cork | ing and closing said circuit, connected to a float 318,608 Ge 
j, Which opens or closes both channels. (3) The com- — ay 
4 
wi A : and a preliminary drying and feed chamber for 
‘\ KE [%G receiving the fresh charge, all arranged in sequence, 
4 substantially as and for the purposes specified. 
\ . 4 Os In a furnace for deoxidising ores, the combination 
\ stuffing plate B pivotted to the boiler head and =: 
to the boiler head, and a -— — — 
float f, which controls the motion of the stuffing 
| 
¥ \ | the valve stem Bin connection with said governor, a Sign eae 
\ \ shaft R, an arm }, extending from said shaft into oT ck vy 18,790 TH 
& 
currents, consisting of the combination of an electric 
conductor or conductors of a — low resistance | the vaive stem 6 in connection Witn said governor, 
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OUR SECOND-OLASS IRONCLADS. 

Tue ironclad navies of the chief maritime Powers may 
be said to be composed of four or classes of vessels— 
via., the first class, or line-of-battle ships; the second class, 
or eruising afmour-clads; the third or obsolete and 
protected vessels; and the fourth class, or 
coast defetiders. We purpose in this article to deal only 
with the second class, or cruising ifonclads. It is of 
course a matter of some difficulty to define exactly the 
limits of the above four élasses of arniored vessels, but it 
is generally understood that a modern line-of-battle ship 
must be protected by at least 10in. of atmour, and carry 
an armamert of not less than 10in. éalibre. Experience 
has shown that 10in. iron armour fds considerable 
protection against even the 30°65 centimetre, thirty-five 
ealibres long, Krupp breech-loading gun, if struck at an 
angle, although a direct shot from this gun will perforate 
19in. of iron, or about 18in. of Wilson’s compound armour. 

The second class, or cruising ironclad, is usually recruited 
from the worn-out portion of the line-of-battle fleet—in so 
far, at least, as the British Navy is concerned; whilst the 
French and German Goverttitnments have continuously built 
vessels for this special purpose, ranging, in the case of the 
French Navy, from the Belliqueuse, with 5Zin. armour, 
launched in 1865, to the Duguesclin, with 9fin. Wilson’s 
com armour, launched in 1883; and in the German 
Navy, from the Hansa, with 6in. armouf, launched in 1872, 
to the Olden with 12in. Wilson’s compound armour, 
launched in 18 In justice to our own Adiniralty we 
must, however, observe that the question of cruising iron- 
clads has not been entirely neglected, for within the last 
seventeen years eleven such v ineluding the Van- 
guard, have been launched, but of this number only two, 
viz., the _Impérieuse and are protected by modern 
armour. Itis a remarkable fact that we have five iron- 
built armour-clad cruisers, sister ships, designed by Sir E. J. 
Réed, which ate at the present moment practically of no 
more use than 80 many unarmoured corvettes. e refer 
to the vessels of the Bwiftesure type, an ironclad of 6910 
tons, 4910-horse power, with a 8 of 12 knots. Her 
principal armanient consists of Qin. muzzle-loading 
gins and she is protected by 8in. iron armour. The 

iumph a sister ship of the Swiftsure, has been provided 
with breech-loading guns of modern design, whereby her 
power of offence has been considerably augmented, and 
were she provided with steel-faced arthour also, she would 
be an efficient armoured cruiser for some years to come. 


Supposing the 8in. iron armour of the Triumph were 
replaced compound plates, the fighting power of the 
vessel would be in at least 25 per cent., thus trans- 


forming her quickly, and at a comparatively small cost, into 
a vessel suitable for modern warfare. 

This subject seems not undeserving of the attention of 
the Admiralty, the more so as several foreign Governments 
have already put the same into practice. Germany and 
Holland have each re-armoured several of their ironclads 
with compound plates, and the Chilian ship of war, Blanco 
Encalada, receritly arrived in the Tyne, is to undergo the 
same process, to be followed shortly by the Almirante 
Cochrane, another ironclad belonging to the same Power. 
If our old ironelads, launched some twenty years since, are 
destined to serve as flagships of squadrons much longer, it 
will certainly be advisable to increasé their offensive and 
defensive powers to the utmost practicable limit, as, armed 
and armoured as they are at present, they are war-ships 


for times only. 

The proceedings of the Evolutionary Squadron cannot 
have failed to convey to the general reader the conviction 
that England is by no means so badly off for first-class 
ships of war as is generally —_ Thirteen large 
vessels assembled in Portland bour. Some of these 
vessels are very “ ” indeed, but the fighting power of 
a vessel is not regulated by her size. In fleet-actions it has 
always, from the time of the sailing ship-of-the-line tothe pre- 
sent period, been considered an essential condition towards 
securing asuccessful issue of the combat to place vessels of 
similar steering qualities, size,speed,and atmament together 
in batches of squadrons, so that the necessary mahceuvres 
may be cafried out with some degree of uniformity. The 
following is a list of the vessels comprising the Squadron of 
Evolution, together with a few tnledent of the respective 
ships, which make further comment un: — 

1. Minotaur (flagship) .. Length, 400ft.; atinout ; speéd, 14 knots. 
8. Hertuleg .. .. .. 
” ; » ” 


sin. is 
Thé above ate etther broadside or caséimate ships. 


8. Ajax ” ” 18 ” 
9. Hotspur » 285ft.; @ 
r The above are turret ships. 
10, Lord Warden .. .. Length, 275ft.; 5§if. armour; speed, 12 knots. 
ll. Repulse .. . 5Oft. ; | 


2 
Thé above are converted wooden Hiné-of-battle ships. 
. Polyphemiis .. .. Expétitn speed, 18 kn 
Of the above vessels, otily two, viz., thé Ajax and Hotspur, 
are plated with compound armour. 


LOWER THAMES VALLEY MAIN SEWERAGE. 
By Rosixsox, M. Inst. CE. 

Tue Bill for the dissolution of thé Thamiés Valley 
Drainagé Board havitig passed Parliament, and the many 
questions Goficéttied in the séweragé of the several places 
represented by the Board having been thrashed out, some 
account of the subject will be found of inteFest. 

The Board at its forthation had to decide on the adoption 
of a systemi of maini sewerage arid of sewage disposal for 
the districts of East and West Molesey, Esher, Thames 
Ditton, Hampton, Kingston, Surbiton, Long Ditton, 
Kingston (Rural), New den, Hook, Hampton Wick, 
Teddington, Ham, Petersham, Richmond, Kéw, Mortlake, 
‘Barnes, Heatoti, atid Isleworth, which placés had a popii- 
lation, ae 6 thé cénaus of 1881, 6f 117,000. A con- 
dition was deci all 


tipo at thé outset to the effect that 
the main sewers ond be made large enough to sérve for 


three times that population—or 351,000—and that the 
sewage disposal works should be sufficient for 30 per cent. 
more than the then population—or for 152,100—and_ that 
the volume of sewage to be provided for should be based 
on a contribution of 250 _ per house per day. 

Probably no Board could have. been in a position 
of greater difficulty than this was by reason of the 
unsatisfactory state of technical knowledge and the wide 
divergence of opinion on the subject of sewage disposal 
which existed at the time the joint Board was called upon 
to deal with the sewage of the large district over a Teg it 
had jurisdiction. The difficulties which the Board en- 
countered were not so much with repect to sewering the 
district, but were mainly a8 to the method to be adopted 
for the disposal of the sewage ; and the eight years during 
which the has been in existence have seen a 
advance in practical knowledge of matters which previously 
had been ger from the point of view of prejudice and 
ignorance, both which have been lessened by the light that 
has been thrown on the subject in the course of that period. 

The Board appear to have acted upon the assumption 
that in a multitude of counsellors wisdom was to be found, 
as they invited schemes from a number of engineers— 
myself among the number—and in the result many were 
submitted which were based on the alternatives of (a) 
ipa mrewse of the sewage on land; (6) total diversion of 

he sewage from the district to a point seaward without 
treatment; (c) chemical precipitation. In the great 
majority of schemes—I believe in the whole of them with 
the exception of my own—the concentration of the sewage 
of the whole district at one point was recommended. Since 
1878, when these schemes were submitted, the Board have 
unsuccessfully promoted several schemes which were ali 
based on concentrating the sewage at one point. They 
tried them in the following order: (1) Purification on 
land by broad irrigation ; (2) total diversion; (3) chemical 
treatment without filtration of the effluent. At the time 
when the Board was constituted, and the advice of 
engineers was sought, there was on record an important 
expression of opinion by the late Colonel Cox, R.E., one of 
the inspectors of the Government Board, who had 
occasion to hold several inquities as to the disposal of the 
sewage of the Thames Valley. He said, when considering 
the sixteen districts between Hampton and the western 
boundary of the Metropolitan District, “I think these 
places might with advantage be grouped, say, in five or six 
groups for works and management,” 

When I investigated the matter I came to the conclusion 
that it would be better to unge the various districts 
constituting the Joint Board into a series of groups, 
according to their physical conditions, and to lay out 
several systems of sewerage and of sewage disposal for 
these groups, in preference to having one large system of 
sewerage and of sewage disposal for the whole district. I 
also recommended that the method of disposing of the 
sewage of each group should be by chemical precipitation, 
with subsequent filtration of the effluent through a small 
area of land, although I held then, as I hold now, that the 
disposal of sewage by irtigation on land is the best system, 
where suitable can be obtained at reasonable rates. 
When the Board in 1878 had to decide what plan to adopt, 
they regarded chemical precipitation as a system not 
deserving attention; and the Mgr which existed 

inst it then was not altogether groundless, owing to 
the exaggerated claims which were advanced in favour of 
it. Precipitationists wéte, in fact, as sanguine as irriga- 
tionists that sewage was 4 commodity out of which wealth 
could be extracted, instead of fiuid refuse to be made 
harmless, and to be got rid of at the least cost to the 
community. Precipitation works were then generally 
carried on so as to be 4 fiuisance, either owing to the 
chemicals which were employed not being deodorants, or 
in consequence of offensive deposits of sludge being allowed 
to accumulate. My expetience at that time—and it has 
sewage ipitation wotks, if properly desig and 
efficient employed, woul uite free from the 
which had held to exist. 
is opinion was founded on two considerations which 
had only then been clearly established. One was that by 
using certain combinations of chemicals, satisfactory puri- 
fication of sewage could be effected without any nuisance 
and with a minimum amotint of sludge; the other was 
that the sludge could be converted into a portable form 
by pressing it in an appliance just then perfected. 

I was engaged on behalf of various interésts in opposi 
all the attempts of the Board, and in every case I a Thered 
to my original — in favour of grouping the district, 
dealing with the sewage by chemical treatment, with 
subsequent filtration of the effluent through a small area 
of land. When at last in 1884 the Board resorted to 
chemical precipitation, theit scheme was for concentrating 
the sewage at Mortlake, and treating it there by chemicals 
without filtration of the effluent. I then, in conjunction 
with Mr. E. Pritchard, M. Inst. C.E., was engaged in 
opposing it, one ground of bape being that a series 
of groups was the best solution of the difficulty. The 
we récomrthended weré settled from a general 

nowledge of the district, atid withott consultation with 
the representatives of the sevetal localities—who were 
then mostly supporting thé Boatd of which they formed 
a part—but it is possible that the arrangement of the 
groups may be susceptiblé of modification. Works of 
sewerage and of sewage disposal for these groups were 
inatured, and suitable sites were selected aw hich the 
sewage could be dis Of ééotiomically and_eéfficiéntly 
by chemical precipitation With subsequent filttation_of 
effluent thréagh a stall atea of land 6r artificial filter. The 
subdivision of the whole district intd proups is still in tiy 
judgment the fight solution of the difficulty of disposing 
of the séwagé of the lowet Thames Valley. The views 
which I have held from thé first in favour of grouping 
were confirmed by the decision of the Committee of the 
Howse of Coritiions Which threw ott thé Bill last yeat, as 
Will bé by thé following éxtfacts fromi tle Spécial 
Féport of that Committés. 


“The Joint Board during its existéncé has sought but 


failed to obtairi power for various schemes for the total 


diversion of the sewage, or for its treatment by irrigation at 
some one place, and the present scheme is another attempt 
to treat it at one place by chemical precipitation according 
to the best methods which recent experience suggests.” . 

“Your Committee are of opinion that these improv 
methods do not demand the treatment of the sewage at 
one spot, and that the continuance of the Joint Board is 
not only unnecessary, but operates as a hindrance to the 
several authorities successfully purifying the sewage of 
their respective districts.” 

“Your Committee therefore recommend that the dis- 
trict be subdivided ; that Heston and Isleworth form one 
district ; that Richmond and the Richmond Union Sani- 
tary Authority be combined as another district ; and that 
the southern portion be formed into one or more groups 
for the treatment and disposal of the sewage.” 

“Your Committee are satisfied that each of these dis- 
tricts will be able to treat its sewage more speedily and 
with greater efficiency and economy than the Joint Board ; 
and they recommend that the necessary facilities be given 
them for their separation from the Joint Board, and for 
the formation of such new groups as we have suggested. 
Your committee believe that in these cases the process of 
filtering the chemically purified effluent through earth 
ought, if possible, to be ‘daates, which was not provided 
for in the scheme under their consideration. Your Com- 
mittee are satisfied also that the oxidising power of the 
Thames water on the purified effluent will be most effec- 
tive when such effluent is delivered at several points in 
the river. The disposal of the compressed sludge for 
agricultural purposes will be more easy if it is produced 
at several sewage works. Much stress was laid by 
various witnesses on the necessity of the sewage being 
carried off as’rapidly as‘fpossible so as to reach the puri- 
fying wo:ks in a fresh condition. This condition points 
to the de irableness of shor’ systems of sewers and of the 
treatmeui of the sewage by he same authority that pro- 
duces it. If each sanitary authority was responsible for 
the purifi ation of its own sewage, the difficult question 
of the lim ation of the q .antity of sewage per house per 
day to be u...vered to che purification, authority would 
be avoided. Gu ihe other hand, it is desirable, not un- 
necessarily, to multiply the number of purification works ; 
and your Committee consider that the satisfactory solution 
of the problem will not be reached until the whole system 
of drains from the dwelling-house to the Thames in each 
district is under the control of the same authority.” 

One objection which has been invariably urged against 
grouping is that it involves several oppositions and diffi- 
culties, instead of only one, which we 4 the case where 
the whole of the sewage is concentrated at one point; but 
this I consider to be an unsound view to take in this case. 
Although people are prepared to admit the reasonableness 
of submitting to some inconvenience in order to enable the 
district in which they live, and that of their immediate 
neighbours, to be preserved in a healthy state, they resist 
any attempt to e their neighbourhood the receptacle 
for the sewage of a vast district. The limitation of the 
evil to the sewage of a small area which naturally drains 
to a, pa where simple and inexpensive works are possible 
would cause any opposition to be dis of more readily 
than where it is directed against a scheme which is bad as 

s finance, sentiment, and engineering. 

An illustration of this is afforded by the fact that several 
areas in the Lower Thames Valley which were not included 
in the joint district have successfully dealt with their own 
sewage difficulties during the existence of this Board. 
Even two of its own constituents— Heston and Isleworth 
—have matured a sewage scheme for themselves, in spite 
of prophecies to the contrary, as a noble duke having 
large interest in the district was thought to be certain to 
oppose any scheme involving the sewage being disposed of 
anywhere in it. I had to advise in the matter, and having 
pointed out a site to which the minimum of objections 
would apply, it was adopted, and the threatened opposition 
disappeared, it being recognised that some such works 
were for the public good, and the least objectionable site 
was selected. I believe the same would be the case with 
the other groups. Opposition would not succeed if it was 
shown that the schemes were well considered. Too much 
stress, I think, has been laid on the necessity for obtaining 
the consent of the owners of a site previous to a scheme 
involving its acquisition being proceeded with. This 
practice would, if it became a ised principle, be a 
serious drawback to carrying out sewage disposal works 
on the best engineering lines, as the most undesirable sites 
from an eoginenting int of view would often be adopted, 
and permanent and heavy expenses would be imposed on 
a district simply because opposition—which could not have 
succeeded—was threatened to the selection of a better site. 

In the Lower Thames Valley the advantages which are 
experienced in some cases from forming a combination of 
large areas with an outfall common to the whole do not 
exist, as there is a want of that identity of interests which 
is essential to a permanent and harmonious co-operation 
of districts. The want of this has ftom the first caused 
the Board to have opposition within itself. The incidence 
of taxation having yee to some extent inequitable has 
added to the grounds for dissatisfaction. The configura- 
tion of the districts does not admit of an economical arrange- 
ment of sewerage and outfall works. Heavier pumping 
is necessary where the sewage of this district is concen- 
trated at one point than where it is subdivided into 
several outfalls. This would have been felt to be a heavy 
and unequally distributed burthen, inasmuch as parts, 
such as Hicthnond and Kingston, have an existing system 
of sewers which are admittedly leaky, and the limit of 
250 gallons per house per day, if rigidly enforced, would 
have involved considerable works of sewering or else a 
liability to pénalties for discharging the excess into the 
Thames. I havé a&certained that the cost of sewers and 
of puiiping is much less in grouping than in concentra- 
tin, and have found that a series of grouping schemes 


With Chemical précipitation can be carried out for a first 
dost Of abstit leas than for the best concentration 


scheing; And, further, 


that they can be worked for about 
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£40000a year less. During the last ten years chemical preci- 
pitation of sewage has beenadvanced from the untrustworthy 
position which it then occupied, and has been placed on a 
sound basis. The illusions which surrounded it, and the 
judices which existed against it, have disa before 
the practical results which have been obtained. It is now 
acknowledged by those familiar with the subject that if 
proper chemicals are employed no nuisance arises at 
precipitation works, and that the cause of nuisance arose 
when the precipitated sludge was allowed to collect, as it 
used to do at nearly ali such works, but which is 
obviated by the system of pressing the sludge and 
converting it into a portable form, which is now 
the accepted method of dealing with it. By this 
means it is reduced in bulk and made available for agri- 
cultural purposes. Many interesting experiments have 
lately been made by eminent chemists which tend to show 
that the present sludge from efficient chemical systems has 
an agricultural value which will ensure its eo disposal 
on land by farmers. The distribution of the sludge for 
utilisation on land is more readily effected where there 
are several centres of distribution in the Thames Valley, 
as the Committee stated in their Report. A portable 
sludge from a chemical precipitation works, which retains 
the chief manurial ingredients in the sewage with the 
minimum of enfeebling chemicals, is now recognised as a 
manure worth putting on land, and this will ensure the 
disposal of the sludge with a prospect of some financial 
return from it, especially in view of the large number of 
market gardens in the Thames Valley. 

As regards the chemicals that should be employed, 
I consider that there are several systems which 
effect deodorisation and precipitation of sewage and 
give good results. I prefer my own process, which 
employs a protosulphate of iron (copperas) in addition 
to crude sulphate of alumina and lime. The method 
of working this process was described by Dr. Tidy 
last year to the Committee of the House of Commons, 
which had before it the Mortlake scheme of the 
Lower Thames Valley Board. The following is a 
brief summary of his description:—After screening the 
sewage, to remove large substances, milk of lime is added. 
This forms carbonate of lime, which acts as a weighting 
material for the matters in suspension, thus aiding their 
deposition. Part of the lime also combines with some of 
the organic matter in solution, forming an insoluble com- 
pound. The sewage is now slightly alkaline, and the 
organic matter in it is reduced by about 50 per cent. 
After an interval of a couple of fminutes—during which 
the particles aggregate together—crude sulphate of alumina 
and protosulphate of iron in a dissolved state are added 
together to it. The addition of the iron has certain advan- 
tages which he described as being due to its being a very 
powerful precipitating agent, and also a disinfectant. The 
alumina and iron oxide are set free by the alkalinity of 
the sewage due to the lime, and these combine with a 
further portion of the organic matter in solution, increasing 
the suspended matter in the fluid which is deposited as 
sludge, containing all the chemicals, except, ha 
trace of sulphate of lime, which, being slightly soluble, 
passes off in the effluent. The chemicals, if mixed in 
proper proportions, were described as producing the finest 
effluent which is practicable, having no sewage odour. 
Although a good effiuent can be obtained from an efficient 
precipitating process, I consider it desirable to provide a 
small area of land or an artificial filter of burnt clay or 
other material—where the land is clayey and unsuited for 
filtration—to pass the effluent through, although this is 
not absoiutely required except as a safeguard, or where 
the highest standard of purity is required. The expe- 
rience which has been gained during the last few years 
shows that where porous land is not available for the 
purification of sewage water, either as sewage proper or as 
effluent from chemical precipitation works, a clayey soil 
can be converted into an artificial filter, which can oxidise 
enormous volumes of sewage polluted water. The 
oxidation of sewage matter in the soil is now known 
to be due not only to the atmospheric air, but also to 
the action of minute organisms of the bacteria family. 
Where artificial filters are made by burning clay into 
ballast, the top 9in. or so of the filter should be formed of 
natural soil, as this is necessary for the development of 
those organisms which form so important a part in the 
work of oxidation. 

I believe that in some cases in the Thames Valley, 
where chemical treatment has been previously considered 
unavoidable, it will be obviated altogether by the conver- 
sion of a small area of land into an artificial filter of suff- 
cient power to effect the purification of the sewage it is 
called upon to deal with. The natural action of oxidation 
by the air and by the organisms referred to would then be 
relied on in lieu of the artificial action of chemicals. 

The discharge of the effluent from grouping schemes at 
several poipts into the river Thames would—as stated in 
the report of the Parliamentary Committee—enable the 
oxidising action of the river to be more capable of being 
smeahiel, and every trace of organic matter more readily 
removed in a short run of the river than would be the 
case if the whole volume of effluent was discharged at one 
spot, as the minute organisms and plants in the river— 
which are instrumental in destroying organic impurity— 
would be more free to act in the former case than in the 
latter. Where filtration of the effluent through land is 
resorted to, as I recommend, there would be no such 
pollution to require the oxidising action of the river to be 
called into play at all. 

By the Act of Parliament for dissolving the Lower 
Thames Valley Main Sewerage Board, it is provided that 
any two or more sani authorities mentioned in a 
schedule which is appended to the Act—these being the 
Sanitary Authorities forming the existing Board—may 
within twelve months after the passing of the Act form a 
united district. This enables the constituent authorities 
after their dissolution to rearrange their districts into 
groups. It is also provided that no penalties shall be 
incurred by the several Sanitary Authorities lately compos- 
ing the Joint Board with reference to the pollution of the 


river Thames, for a period of two years from the passing 
of the Act dissolving them. During this time the sev 

districts ought to be able to mature their plans, and be in 
a fair way to carry out works on the lines I have referred 
to, which appear to be those most likely to ensure success. 


EAST SCOTTISH HARBOURS. 

One feature of the Home Rule movement has been the 
claim that Scottish convicts should be employed in Scot- 
land. The advantages which such places as Portland, 
Chatham, Haulbowline, &c., have derived from penal 
works have that North British interests might 
be promoted by corresponding means. The loss of life on 
the north-east coast in 1881 and the Fishery Exhibitions 
drew attention to the necessity for refuge ; and this point 
has been strenuously insisted on by the Edinburgh 
The Convict Employment Committee of 1882 reported 
that “in May, 1882, there were in English convict prisons 
771 male convicts who had been sentenced in Scotland,” 
but added that this number was “probably in excess of 
what may be expected in future years if the present 
decrease in sentences of servitude should continue.” 
In the same report, the By ox-r is expressed that a 
harbour of refuge at Peterh 
for benefitting the shipping and fishing interests of the 
country at large, and at the same time profitably employ- 
ing convicts.” 

is report was received with some dissent by the port 
authorities of Aberdeen, and as Scrabster, Wick, Fraser- 
burgh, Stonehaven, Arbroath, &c., were each anxious to 
put forward its respective claims, the Convict Employment 
Committee deputed a sub-committee to hear and consider 
locally the various proposals. The position and character 
of the officers thus chosen insured the impartial con- 


sideration of the points at issue; but the inquiry was | ficial 


saddled with the condition that there was to be a 
“National Harbour of Refuge,” which the sub-committee 
took to mean one with depth’ sufficient for the heaviest 
draught ships of war. 

The importance of this point will be realised when 
it is considered how greatly the cost of break- 
waters increases with the depth of water they stand in. 
At Peterhead the beach shelves steeply, and the pier- 
heads as finally ——— by Messrs. Stevenson are in eight 
or nine fathoms of water, the line of enclosure extending 
approximately from Keith Inch to Salthouse Head. The 
estimate for forming about 200 acres of harbour is 
£526,579 ; but the sub-committee prudently recom- 
mended the addition of 100-ton blocks to protect the 
seaward face of the breakwater; and as a convict esta- 
blishment and fortifications, besides other permanent 
expenses, will also be necessary, one may perhaps assume 
the total outlay contemplated at about three-quarters of a 
million. Comparing this with the Report of the Royal 
Commission on Harbours of Refuge in 1859, we find therein 
the following paragraph. 

“ We.recommend the enclosure of the South Bay (Peter- 


ps, a| head) at a cost not exceeding £300,000; and considerin 


the proportion which the shipping trading to the port wi 

bear to those of the passing trade which will resort to it 
for refuge purposes, we are of opinion that the amounts of 
national and local benefit conferred will be fairly repre- 
sented in the proportion of 4 and # respectively. We 
therefore submit that a grant of £100,000 be made in aid 
of the pro harbour, to be met by a sum of £200,000 
raised in the locality, and to be applied to the same purpose.” 

The principle of making national expenditure contingent 
upon a | contribution seems sound, and, if acted on, 
would meet the objection which has sometimes been made, 
that State aid chills local effort. The apportionment of 
the outlay is, however, an after question. In the first 
instance it is of consequence to ascertain carefully what 
the full total is likely to be. It is understood that the late 
Government consulted Sir John Coode on the subject, and 
that the necessary data are being got for his further report 
and estimate. When these have been furnished it is to be 
hoped that they, as well as the estimates of the prison 
and military authorities, will be made public, so that, 
before this extensive scheme is entered upon, it may be 
of considered, and its capabilities and cost compared 
with alternatives. The Bay of Peterhead facing to the 
south-east is open to the heaviest seas from that quarter, 
and the p ents which Wick and Aberdeen afford— 
especially the former, where about £150,000 have been 
spent fruitlessly—are not encouraging, when it is consi- 
dered that the top of Messrs. Stevenson’s proposed break- 
water stands only about 8ft. or 10ft. hon high-water 
spring tides, differing in this from most of those 
which have been placed in even less ex situations. 

The Convict Sub-Committee appended to its Report a 
tabulated wreck-record from July Ist, 1871, to June 30th, 
1883, which merits careful examination, and gives the 
following results :—Total recorded loss of life, 517 lives ; 
deduct (as irrelevant)—In ships from the westward, which 
never reached the North Sea, 24 ; total, 493. Deduct— 
Wrecked on Shetlands and Orkneys, 93 ; wrecked from 
Dunnet Head to Buchan Ness, 70; total lost between 
Buchan Ness and Fife Ness, 330. 

Of these 330 deaths to the south of Buchan Ness, about 
287 seem due to winds ranging from east tosouth ; so that 
more than 4 of the r oss of life has been of this 
character. Taking the annual ave and excluding 
fractions, we get :—Shetland and Orkneys, 8 lives lost ; 
Dunnet Head to Buchan Ness, 6; Buchan Ness to Fife 
Ness, 27. Total annual average, 41. 

In spite then of the numerous petitions that have been 
— these figures seem to prove that however much the 

iency of Peterhead may recommend it as a fishery-station, 
or as a strategic base for observing the Skager Rack, its 
claims to — national outlay can ly be advanced on 
the score of humanity. A vessel which can weather Keith 
Inch on an east or south-east wind is pretty sure of 
reaching the Moray Firth, while two-thirds of the loss of 
life is well to the south of Peterhead Bay. Shelter for 
comparativelv small craft, perhaps at Invernetty, is, how- 
ever, no doybt required. 


is “the most likely project. 


largely supersed iling vessels; but the crowding of the 
Channel increases, thus inducing ——— to prefer 
the North-about route to America. Few, however, of the 
ships which arene in the Sub-Committee’s wreck tables 
were of the Atlantic-crossing type. The average tonnage 
of the “ passing vessels” lost aaa Buchan Ness and 
Fife Ness is about 195 tons. They were chiefly plying to 
and from Northumbrian and Scottish sag former 

ponderating. Whatever may have been their ports of 

eparture and destination— these range from Bergen 
to Gibraltar, including much Baltic rae at were 
driven to the north-westward, embayed in the recess of 
East Scotland, and either beached to save life, or driven 
ashore without that alternative. 

This aspect of the case seems to have weighed with Mr. 
Majoribanks’ Committee of 1884, when they recommended 
that a technical Commission should examine the coast from 
Aberdeen to the Firth of Tay, to determine the exact site 
at which refuge works could’ best be carried out. The 
late Government refused to appoint such a special Com- 
mission; but the point deserves the fullest investigation. 
It seems, however, to be narrowed within ee 
small limits, since both Stonehaven and Arbroath are very 
open, and the latter faces to the south-east. The sands at 
> mouth of the Tay extend five or six miles to seaward. 

The Convict Sub-Committee has spoken of the “ natural 
advantages” of Lunan Bay, which 1s well protected from 
south-east winds by the high cliffs of Red Head; and as 
the beach there does not shelve so a as at Peterhead, 
a harbour for ordinary ships could probably be made there 
at considerably less cost. It is doubtless a t advantage 
to have good natural shelter from the wind which is most 
fatal on that coast; and even if it veered to the eastward, 
the shipping would then have such protection as an arti- 
ial breakwater could afford. The only port possessing 
the advantage of an inner harbour asa refuge from weather 
and from enemy is Montrose. Its drawback is the shallow- 
ness of the entrance, there being only about 6ft. at low- 
water spring tides; but this may be curable. Provost 
Napier, when examined before the Royal Commission of 
1859, stated that, with a grant of £60,000, £70,000, or 
£80,000, ample accommodation could be provided for half 
a dozen second-class vessels, and that, if it were necessary, 
they could have “a harbour studded with men-of-war.” 
Other witnesses corroborate these statements as to a future 
Scottish Portsmouth, which seem worthy of careful consi- 
deration. This Portsmouth has no Isle of Wight to protect 
it, but northern breakwaters on the Annat Bank have 
from time to time been proposed, and might be carried 
out, so as to avoid the mistakes that were made in the 
nearly parallel case of Aberdeen. 

Attention has lately been directed to the defence of the 
Tay and Forth, the Pendjeh incident having reminded us 
that Russia is the only Euro Power with whom we 
have been at war during the last seventy years. It is also 
recalled that, in 1781, a French cruiser fired into Arbroath 
on being refused a demand for £30,000. The guardship 
usually lies at Queensferry, thirty-five miles inside the Isle 
of May, and it has even been suggested that an active 
enemy might turn the Inchkeith guns upon Leith. 

A swift British cruiser, stationed at Montrose or Lunan, 
would be ready to dispute the line of retreat with any 
enemy that should venture up the Forth or Tay estuaries. 
If Montrose is rather farther from the mouth of the Baltic 
than Peterhead, it is sixty miles nearer to our chief naval 
and military centres, to coal-fields, and to the large fish- 
consuming towns, communicating with them both by the 
North British and Caledonian Railways. If there is less 
work for convicts to do, rendering their housing propor- 
tionally more expensive, the chance of selling it profitably 
is greater in a more thickly peopled district. Land would 
also naturally rise in value on the completion of such works. 

More recent than the Convict Reports which have been 
quoted above is the decision as to Government loans at low 
rates to harbour authorities. It will naturally induce 
Aberdeen and other commercial ports to undertake im- 
provements, leaving the State free to address itself to the 
more national question of —— British shipping. 
England has national works at Woolwich, Chatham, 
Sheerness, Dover, Portsmouth, Portland, and Plymouth ; 
Wales, at Pembroke and Holyhead; Ireland, at Donagha- 
dee, Ardglass, Howth, Kingstown, and Cork Harbour; 
while all that has hitherto n done for Scotland is the 
abandoned harbour of Portpatrick —a precedent which 
hardly encourages sea works at ex salients of our 
coast. Few, therefore, are likely to dissent from the 
principle that offenders inst Scottish law should be 
employed to promote Scottish interests, though difference 
f a may well exist as to the best site for their 

urs, 


CHESTERFIELD AND DERBYSHIRE INSTITUTE OF MINING, CIVIL, 
AND MECHANICAL ENGINEERS.— The Annual General Meeting 
was held on Thursday, 25th June, in the Guildhall, Derby, Mr. 
John Jackson, M. Inst. C.E., vice-president, in the chair. Three 
new members, élected by ballot, were announced. The Council’s 
report, and financial statements, showed the number of continuing 
members 263. The Society having almost from its commencement 
in 1871 included nearly all the chief mining engineers and 
colliery managers in the Midland Mines Inspection District of 
Derby, Notts, Leicester, and Warwick, it was decided to amend 
the title to be in future ‘‘ Chesterfield and Midland Counties 


of Mines, was followed by a very animated discussion, 
adjourned, ‘‘On Colliery Winding and their Attachment 


T. D. Croudace, E. East , 
Holford, G. Howe, J. Humble, H. Lewis, J. A. Longden, M. H. 
Mills ; : , E. Bromley; secretary, W. F. Howurd. The 
members afterwards dined together at St. James’s Hotel ; Thomas 
Evans, Esq., H.M. Inspector of Mines, in the chair. The 
excursion meeting is proposed to be arranged to take place in 


| 
| | | | iscussion | | ce 
to the Cage,” by Mr. P. M. Chester. e new papers, en as 
read, were “The Kaiping Coal Mines, China,” by Mr. James 
Stevens, Kaiping ; ‘‘ Description of a Firedamp Indicator,” by Mr. 
A. H. Maurice, Cardiff. The new Council, elected by ballot, are, N 
president, Lord Edward Cavendish, M.P.; vice-president, Messrs. 
: Alfred Barnes, M.P., H. A. Allport, C. Binns, E. Bromley, J. 
W. Fearn, J. Jackson, G. Lewis, W. Oliver. Councillors : Messrs. 
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not hold oursel msibl the opinions 


THE LAWS OF MOTION. 
§1rr,—In continuation of my letter of June 8th. The. draw-bar 


problem is included in the tug-of-war 
state and solve a case of the latter, A LY 


roblem. 


be to Professor Lodge and Living 
lex dynamic instruments. For 8 

pose that the “tug” is between two lecemetive 
of between two boys. 


(1) Imagine a locomotive engine E 
its water, 


weighing, with its 


35 


the 


I will therefore 
> that the result = 


t—> set to travel east, 


tons—of which total working 
are one-tenth—with all its wheels coupled. With its fire 


ust drawn, but its boiler still filled to its usu 


deg. Fah. giving a s 
nearly, 


(la) We su 
can revolve 


sy ‘pressure and has no back 

from its surfaces is under perfect fecutnel. 
avgnest this engine on blocks of wood so that its wheels 
reely, and we open the throttle valve fully. The 
molecular velocity of the steam at once sets u 


ressure of 1301b. per 
Suppose that the 


area of its pistons is 


level with water at 
juare inch 


square 
it works with expansion—t.e., exhausts at 
pressure—and 


that the 


a thrust on the 


pistons (= at start 130 x 300 = 39,000Ib.), and this thrust causes 
motion of the parts with a velocity whose rate of acceleration will 
at first be 80ft. ome —_~ nearly, As velocity accumulates the 

minish, till, when the pistons are 


rate of accelera’ 
so quickly that the 


they were not. 


will fall as the steam 


tory to 


the engin 


hotles, the the cylinders, an 


E—>, as descril 


mounted on fricti: 


or on 


viz., the pistons and other 
where is the tug of war? 
(2) Imagine also another 
bed in par. 


dissipated into 


e <—t W, similar in all 


aS) 


there, it will become nil and me onety will be constant, or rather, 


A... ) We close the Erettie ve valve when the steam pressure has 
en 10 i.¢., has become 120 Ib.; neglecting friction, the 


of the moving parts remain co’ t. 
(3a) We apply a break of solid gold. The blue li 
which instantly flashes forth, and the Mie vbr of the gol “ 


spherules that are immediately scattered about show, with even 
superfluous emphasis, that the molecular velocity—heat—which 
had been parted with the steam in giving molar velocity— 
motion—to the mechanism is again being transformed into heat 

space. When all has been so 


and 
of 13 130 Ib. has han ** done ” 
experiment shows that 
iy sonata of three bodies, viz., (a) the 
ea in rigid connection therewith ; 
(6) the water and steam ; fe} ose parts of E —> which are either 
not in contact at all with (a), or else are in sliding contact with it, 


working parts. But, says the reader, 


points to 

» except that it is set to ge 

westward, and that its steam préssure is 120 Ib., as that of E now 
is also, Imagine that <—-} W and E —> are coupled together, and 
(3). Set:on a level railway 700 

ion rollers so that it is indefinitely movable east- 

the earth’s surface usually 


tons, and 


have perfect bite on this rail- 
way, and let us neglect friction in every shape and form, 
then (1, 2, 3a) we set both engines down thus coupled at the west 
end of the railway, and we open both their throttle valves. 

Result: Motion, nil; thrust of steam on pistons in each engine, 
120 x 300 = 36,000 lb.; tension strain against cohesion in draw- 


bar, ditto; tangential thrust on each wheel, 353000 = total ditto 


ditto; compression strain against cohesion 7 of left-hand 
and right-hand rail under the draw-bar and between the engines 


oo total, ditto ditto, i.c., tension on draw-bar = compression 


on ie Both are static. Work done, nil; motion, nil. 

The above calculations and any that follow are made wikx 
leverage, as it does not affect the issues that are before us. (1, 2, 3) 
We instantaneously reduce the temperature of the water in 
engine <— W 18 deg. Fah. 

Result: The steam pressure falls from 1201b. to 901b. While 
the thrust on the pistons of “—— E remains as before, that on 
those of W will now be 30 x 300 ( = 9000 Ib.) less. What effect 
has this upon matters?—now comes the tug between “4, IT.” and 
Professor Lodge. Answer: The thrust on + pistons of engine E 
will remain as before; the static tension on the draw-bar will 
remain as before; tl ia but the a ee thrust of engine W, and 


therefore the to ression strain on the rails between 
Eand W, = 27, . Therefore, so far as 
the answerin pe of of engine W is concerned, E will be ae 
an un pull of 9000 “Oh !” cries “4, 11,” “ but 


-is no such thing as an unbalanced pull.” Reply: Granted, = 
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Sir—or Madam—but though unbalanced by the answering thrust 
of engine W, this 9000 lb. is imparted to the whole mass of the 
railway, and is balanced by the reaction of its inertia. So both 
ain begin to move as one mass eastward, with a bee on the 
railway accelerating at first by about O°92ft. per second. But 
though they move at this rate eastward on the railway, they move 
only nine-tenths of this rate eastward on the earth, because the 
railway, whose weight or mass is ten times that of the two engines 
—700 tons to 70 tons—is pushed westward at one-tenth of the rate 
by which the engines jointly travel eastward. 

While this continues three separate forms of work are being 
performed—(a) velocity eastward is being imparted, vis inertia is 
being overcome, momentum is being given to, the engines. (0) 
Velocity westward—viz., momentum—is being imparted to the rail- 
way. (c) Air is being pumped into the boiler of W by the reversed 
action of its pistons (let us suppose that instead of air the substance 
being pumped in is the exhaust steam of E) thus:—When steam 
in E has fallen 151b., that in W will have risen 151b.; the pres- 
sures in both engines will therefore be 1051b., and accelera- 
tion of velocity will cease; the tension on the draw-bar will 
now again be equal to the thrust on the rails, but each 
will be 31,5001b., i.c., 4500 Ib. less than at first. If at this 
moment we put the boilers of both engines in free communication 
with each other, the velocity eastward of the engines, and that 
westward of the railway, will continue uniform indefinitely, but if 
not, then the pressure in boiler W will continue to rise and the 
velocities of engines and railway will begin to diminish, till finally 
the former has reached 120 lb. per square inch, the latter have 
b nil, the tension on draw-bar has risen again to 36,000 Ib., 
and the unbalanced thrust of 9000 lb. has again appeared reversed. 
When this point has been reached there will be a moment of stop- 
page, then all the phenomena will recur with their directions 
reversed, and so on indefinitely. It will be noticed that the 
coupled engines act always as one body. It is because the field that 
this remark points to is almost totally neglected that this 
controversy has arisen, and until it has been examined the dis- 
putants will not understand each other. They seem to forget that 
the only real boundaries of bodies are (a) surfaces free in space, (b) 
surfaces where motion causes friction. They seem also to forget 
that the transference of force by solid bodies from one part of 
themselves to another—e.g., the appearance of a pull at the far 
end of a bell wire, which pull has been put into the near end—is 
as mysterious in its way as the “action” of gravity “‘at a distance” 
is mysterious in another way. On these points I may write you 
again, Mr. Editor, if you can find space for this tedious letter on 
points that no one should dispute. 

“*, TI.” should remember that a force may be balanced in more 
ways than are dreamed of in his philosophy. Ws. Murr. 

Edmonton, July 6th. 


Sir,—I really must apologise to “‘$, II.” for my former flippancy, 
since I had hitherto thought he was endeavouring to turn aside the 
discussion from the subject matter to ontological and similarly 
recondite questions of words and phrases. But now he is plainly 
endeavouring to narrow the question down to its simplest form. 
He is even willing to eliminate the motion of the oxygen from the 
discussion, and to limit it for the present to phenomena that can 
conveniently be dealt with by the method of the composition of 
forces. Well, I see a group of men all holding fast to a rope, and 
the group presently appears to move, and I infer that there has 
been an opposite movement of the whole earth exactly balancing 
this movement which I see, so that the poise of the earth’s 
centre of mass is unaffected in space; and, further, I should 
expect that if the group were isolated from the earth by 
standing on a floating body, every movement of the group 
would be balanced by an opposite movement of the float, 
and therefore I should suppose that the plank used by “‘. TI.” for 
his experiment was not sufficiently isolated, and that the friction 
of the rollers opposed a greater resistance to motion than the fric- 
tion between the water and a floating boat. No one who has done 
much boating can fail to have observed that walking along the 
boat gives it a motion in the opposite direction.- What, then, is 
the difference between one person doing so and two or more? Here 
is a question of fact; when we have satisfactorily observed and 
experimented, it will be time enough to define the terms we shall 
use, and to endeavour to grapple with more serious difficulties 
which lie on the threshold of fundamental unintelligibility. 

Since writing the above I have contrived a model tug-of- 
war. A drawing board is my floor, two pencils my rollers, my 
plank is 12in. by 5in. by }in. The strong boy is represented by 
two nails driven into the plank, the weak boy by a bit of iron gas 
barrel, with a pencil passed through it, to the ends of which are 
looped two rubber bands, Perry’s aromatic, which again loop over 
the nails. A thread attached to another nail holds back the weak 
boy after a strain or stress has been set up in the elastic bands. 
The whole has considerable longitudinal stability, nevertheless 
when the word “go” is given, preferably by allowing a taper to 
burn down toand so sever the thread, the weak boy being at once 
pulled up to the strong boy, a traverse of 3}in. along the plank, the 
plank recoils about2in. I cannot supply the weights, velocities, or 
co-efticients of friction, but if I pass your way will leave the model 
at your office for inspection. On the whole I begin to believe in Dr. 
Lodge’s psychology. 

Kensington, July 6th, W. A. 8. Benson. 


Str,—Unhappily I could not go to Henley this year to enjoy 
myself and see the novelties. A real novelty might have been, if 
I understand rightly a controversy in your columns, the spectacle 
of a boat without oars or sculls, sails or paddles, or even any form 
of propulsion involving a mystery of electricity, shooting about 
with ease and comfort hither and thither, the sole occupants being 
Dr. Lodge in the stern and a little boy in the bow, apparently 
playing with becoming gravity the little game of tug-of-war, 
under varying conditions of success. Indeed, it would seem that 
the University boat-race might be conducted under similar condi- 
tions in a single boat. 

In a “Girton Girl’s” argument it seems to me a mere 
ignoramus that the word “friction” should have made its appear- 
ance, somewhere somehow. E, 

Gipsy-hill, July 3rd. 


SOLID BEAMS, 

Srr,—I was very pleased to see the appearance in your columns 
of the long-promised review of my work. The scientific attain- 
ments of your reviewer are not, however, sufficient to enable him 
to understand the reasoning out of the formule which he affects 
to despise. His brain has evidently been bemuddled by studying 
Rankine’s *‘ Applied Mechanics,” a work which I el acknow- 
ledge I do not, and I am firmly convinced Rankine did not, under- 
stand. The gentleman who reviewed my work on “‘ Water-wheels” 
acknowledged that Rankine could not have understood what he 
was writing about in that section of his work on prime movers 
which treats of fluid impact. 

Most critics seize upon the most salient features of the works 
they undertake to review. My principal object in writing the little 
book was to prove that no formulz for ascertaining the loads which 
solid beams can support could give correct results, which did not 
take account of the modulus of compression as well as the modulus 
of extension, and to obtain a formule which did take account of 
both. Such a formulz I have succeeded in working out. On page 
25 there isa table in which the breaking weights of rectangular 
east iron bars of various sections and lengths calculated from 
the ordinary formule and my own new formulz, are compared 
with the experimental breaking weights ascertained by Hodg- 

inson. Those calculated from my own formulz in nearly every 
instance coincide with results of experiments, whilst‘ those 
obtained from the ordinary formule give results equal only to 
about 50 per cent. of the actual breaking weight. How is it 
that your reviewer has failed to notice this speeialfeature and 
this remarkable coincidence? ‘‘ Facts are stubborn chiels which 


winna ding.” If the calculated breaking weights ascertained from 
my new formule coincide with the breaking weights ascertained 
by experiments, the formula itself must be correct, and if the for- 
mulz is correct, the reasoning on which it is based cannot be 
fallacious. 

Your reviewer states that the distribution of the shearing stress 


per unit of area of ross section obeys the law f= T fy 7» F 


being the total shearing stress and I the moment of inertia of the 
section. I am sure it will be as interesting to the rest of your 
readers as it will be to myself to know whether this formule which 
displays an utter contempt for the law of dimensions is based on 
experimental data or imagi assumption. Perhaps your 
reviewer will work out the formule step by step, and will, at the 
same time, define what he means by the moment of inertia of a 
surface. Does your reviewer deliberately intend to affirm 
that the whole of Rankine’s calculations of the loads of solid 
beams do not rest on the assumption that the neutral 
axis in every case passes through the centre of gravity 
of the section? Most assuredly they do. The neutral axis, 
however, can only pass through the centre of gravity when 
the modulus of extension is equal to the modulus of compression. 
The statement that ‘‘on page 3 our author innocently, and pro- 
bably unconsciously, begs the principle that the neutral axis passes 
through the centre of gravity of the section,” is the grossest mis- 
statement that I have ever known made even by an engineering 
reviewer. There is this difference between the formule for the 
defiection which your reviewer prefers and my own: the latter 
gives correct results, the former does not. 
4, Westminster-chambers, Victoria- | WILLIAM DONALDSON. 
street, London, July 7th. 


THE PATENT-OFFICE, 

Srr,—I am glad to see that some, at least, of the effects of the 
want of administration in the Patent-office are being brought to 
light. There are, however, much stronger evidences of the igno- 
minious incompetence of some of those who should guide; and the 
proofs are every day becoming more annoyingly felt of the serious 
results which must accrue from political appointments of men 
wholly ignorant of either arts, manufactures, science, or language. 
There are surely places enough into which a protégé could be put 
by an admiring and pushing member of Parliament, without 
putting him in a place like the Patent-office, where his absolute 
ignorance of everything that is essential will be most glaringly 
exposed. Such, however, does not seem to be the case, and the 
inventor and the country pay for services they never get from men 

laced out of the way for political reasons, The inventor cannot, 
ona og continue to allow a Patent-office official to waste his 
money as at present at the Patent-office. Some change must be 
made, for instance, by which the hearing of objections shall not be 
the perfect farce that it now is. It seems scarcely credible, but it 
is none the less true, that an inventor who has to proceed in this 
manner has to be represented by counsel of high eminence and 
solicitors to argue a case, not before one competent to judge of the 
matter in hand, but before one who, in nine cases out of ten, never 
before heard of such a thing as that under consideration, and has 
not the slightest conception of it, its functions, or details. 
The whole thing, Sir, is a farce, and an insult not only to 
inventors. The result of a hearing is describable, with 
perfect truth, as a toss-up, and serves no other purpose than to 
afford ground for appeal before a competent tribunal. The utter 
incompetence which is to be seen between ten and four at the 
Patent-office beats all that has been seen elsewhere by any 

London, July 6th. PATENT AGENT. 


BOTTOMLEY’S RADIAL AXLE. 

Sir,—In THe ENGINEER of June 19th you illustrate a radial 
axle-box by a Mr. Bottomley ; you will find the same arrangement 
in some engines I designed for the Swiss National Railway, illus- 
trated in Engineering of March 19th, 1880, p. 224. This plan 
has since been improved, and I hope shortly to send you a draw- 
ing of the improvement. , C. Brown, 

Zurich, July 2nd. 


A SIMPLE FORM OF DRAUGHT GAUGE. 
Tue following, by Professor J. Burkitt Webb, Cornell University, 
is published in the Journal ” of the Franklin Institute :— 


During the Electrical Exhibition I had the pleasure of devising, 
and by request now describe, a simple instrument for measuring 
the vacuum in a flue directly by means of scales, and without using 
a column of a liquid or a spring. It was used simultaneously with 
other instruments for the same purpose, and gave good results; it 
is to be recommended for the directness and certainty with which 
the results are obtained, and the absence of any ey of 
standardising it to get at the true value of its readings. Any form 
of scales may be used, weighing, preferably, to fractions of an 
ounce. Upon the scale pan A—see Figs. 1 and 2—is placed a 
board B, in which there is an annular groove filled with mercury ; 
this and the scales are the only moving parts of the apparatus. 
The rest consists of the lid C, whose edge dips into the mercury in 
the groove, and the pipe D, which connects this lid with the 
interior of the flue or stack, so that the same vacuum exists 
beneath C as in the stack. This pipe also serves to support the 
cover while the mercury joint allows the board to rise and fall with 
the scales. It is evident, therefore, that the atmosphere will press 
b upon the board everywhere except beneath the cover, where there 
will be a less pressure, so that if the scales have been balanced for the 
weight of the board and mercury, they will be drawn upward by 
the suction of the vacuum under the cover. The amount of this 
is clearly equal to the area beneath C multiplied by the number of 
pounds per square inch difference between the vacuum and the 
atmospheric pressure, and can be obtained directly from the scales 
and the difference of pressure calculated. In the pipe D there isa 
diaphragm d, through which there is a small hole; this prevents 
rapid fluctuations from disturbing the balance, while it allows the 
same average vacuum beneath C as in the stack, there being no 
leakage past the mercury joint. It serves a further purpose, also, 
in connection with the plug c; by withdrawing this plug the atmo- 
sphere has access beneath C, so that the scales can be balanced at any 
time without the vacuum in the flue affecting them. The edge orrim 
of C should be thin, and not soluble in mercury; it can be made of 
sheet iron rivetted and the joint made air-tight by varnish. The area 
of C can be calculated from measurements of its diameter, or by 
impressing its edge upon any soft surface it can be obtained with a 
planimeter. The mercury should be pure enough not to clog the 
motion, and its buoyant effect upon the cover, whose edge will 
necessarily be of some thickness, can be utilised to make the scales 
weigh to small fractions of an ounce, provided only that the knife 
edges be in good order. To accomplish this, a pointer b is fastened 
to the scale beam so that it will play over a roughly graduated arc 
upon the card a and indicate the exact position of the beam; to 
find the value of the divisions in parts of an ounce, remove c and 
note how many divisions the pointer moves over when the pee is 
moved a quarter or half ounce; the thicker the rim of © the 
greater will, of course, be the value of each division. This pointer 
and scale also allows small changes in the vacuum to be noted 
without moving the pee. A modification of the apparatus, 
which dispenses with the use of mercury, consists in using a 
shallow metal cylinder in place of B, and a flat disc in place of C, 
acting as a piston, the latter being a thousandth or two smaller 
than the cylinder, so as to move freely in it and yet allow no 
appreciable amount of air to pass by it. In this form of instru- 
ment the diaphragm d must be replaced by a cock, which can be 
shut to balance the scales, and has when open sufficient 
way to prevent what little air passes the piston from affecting the 
vacuum under it to any appreciable extent. The piston must also 


be hung from D by a rubber tube, so that it can hang freely in, and 


without pressing - the cylinder. Suppose, now, the cover 
to have an area of 50 square inches, and the scales to read as 
follows: With stopper out, 28°50 oz.; with stopper in, 20°25 0z.; 
difference, 8°25 oz. Dividing by 50 we have 8°25 + 50 = °165 oz. 
as the pressure per square inch of the vacuum below the atmo- 
sphere; to express this in inches of water divide by the weight of 


a cubic inch = 1000 ounces 1728 = ounce. Dividing ‘165 by 
‘58 we get ‘286in. of water. The gauge may be set up at any 
distance from the stack and connected by a pipe or hose, and as it 
is equally applicable for slight pressures above atmospheric, it may 
also be wed or determining the pressure of a blast. 


THE PHYSICAL SOCIETY. 


At the meeting held June 27th, 1885, Professor Guthrie, President, 
in the Chair, Dr. Ramsay, Messrs. T. Hands, F. W. Sanderson, 
W. A. Shenstone, and F. H. Nalder, were elected members of the 
Society. The following communications were read :—‘‘On the 
we ae Refraction and Dispersion of the Alums,” by Dr. J. H. 
Gladstone. The refraction, dispersion and specific gravity of 
nineteen different alums in the crystalling form were published 
by M. Charles Soret, of Geneva, in the Comptes Rendus for last 
November. These, together with some additional data from 
Soret, Topsol, and Christiansen, were employed by the author for 
comparison with certain experimental results of his own and of 
Kannonikof. In this way additional proof was obtained that a 
salt has the same specific refraction, whether it be crystallised or 
dissolved, and that the refraction equivalent of a compound body 
is the sum of the refraction equivalent of its components. The 
refraction equivalents of the alkalies in these alums are in the 
following ascending order:—Sodium, potassium, ammonium, 
rubidium, methylamine, caesium, and thallium ; and of the other 
metals, aluminium, chromium, and iron. This is in accordance 
with what was proviously known ; but Soret’s observations do not 
afford the means of determining the equivalents more accurately 
than before. The refraction equivalents of indium and gallium 
were determined for the first time, giving respectively 17°4 and 
14°8. The specific dispersion of the same compounds, measured by 
the difference between the specific refractions for the lines AandG, 
was alsoexamined. The differences of dispersion are much greater 
comparatively than the differences of refraction. The order was 
also determined, but not the actual dispersion equivalents of the 
different elements. 

“*On a Form of Standard Daniell Cell, and its application for 
Measuring Large Currents,” by Dr. J. A. Fleming. The author 
first referred to the careful and thorough investigation of the 
circumstances affecting the electro-motive force of Daniell’s and 
allied cells by Dr. Alder Wright. He then described a form of all 
that had been found most convenient and reliable in practice. It 
consists of a U tube, in the two limbs of which are the two solu- 
tions of sulphate of copper and sulphate of zinc of the same 
specific gravity. Electrodes, consisting,of freshly electro-deposited 
copper and pure zinc that has been twice distilled, dip into the 
two limbs. The electro-motive force of this cell is 1102 and the 
variation of electro-motive force with temperature is practically nil. 

“On the Phenomenon of Molecular Radiation in I i t 
Lamps,” by Dr. J. A. Fleming. Some years ago Dr. Fleming had 
called attention to a Feeney oy in incandescent lamps very 
analogous to that of discharge in high vacua, observed by Mr. 
Crookes. The inner surface of the lamp-glass was sometimes 
found to be coated with a deposit of carbon, with the exception of 
a clear line marking the intersection of the glass with the plane of 
the loop, and being in fact a shadow of the loop, apparently 
caused by an emission of matter from the terminals. Dr. Fleming 
has since found how to produce this appearance at pleasure, by 

ing a very strong current momentarily through a lamp, and 
os odeeeoded in obtaining similar deposits of various metals that 
had been used as terminals. These deposits show colours by trans- 
mitted light, and as a general result the author concludes that red 
metals such as gold and copper appear green by transmitted light, 
whereas white metals, like silver and platinum, appear brown, a 
conclusion which, however, was challenged by Captain Abney, in 
the discussion ensuing. 
sie On Problems in Networks of Conductors,” by Dr. J. A. 

eming. 

“Lecture Experiments on Colour Mixtures,” by Capt. Abney. 
The apparatus employed by Capt. Abney is a modification of 
Maxwell's colour box; the spectrum, instead of being formed upon 
a screen, is received upon @ convex lens, which forms an image of 
the face of the prism upon a screen. If all the light from the 
prism falls upon the lens this image is colourless, but by inter- 
posing a screen with a slit in the spectrum close to the lens, so as 
only to allow light of a given colour to fall on the lens, the image 
appears coloured with that light. By using two or more slits 
different lights may be mixed in any required proportions. 

*““On the Thermo-electric Position of Carbon,” by Mr. J. 
Buchanan. It having been observed that the carbon filaments of 
incandescent lamps usually gave way at the negative end, experi- 
ments were instituted to find if the destruction could be due to the 
** Peltier effect” causing a local generation of heat. Observations 
on a@ platinum carbon thermo-couple showed that a generation of 
heat would result from a current passing from carbon to platinum, 
but the effect was too small to account for the observed pheno- 
menon. It was found that a couple of carbon-iron rose considerably 
in electro-motive force by maintaining the hot joint for some time 
at 250 deg. Cent. 

‘On some Further Experiments with Sulphur Cells,” by Mr. 
Shelford Bidwell. The paper contains (1) a description of a class 
of cells which give a constant voltaic current, the electrolyte 
consisting of a solid metallic sulphide; (2) an explanation of the 
conductivity exhibited by selenium ond sulphur cells ; 
and (3) a description of a cell which gives, as the result of passing 
a current t it, a current in the same direction as the primary 
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SINKING THE CYLINDERS OF THE TAY 
BRIDGE BY PONTOONS.* 
By Mr. Anprew 8. BicGart. 


OnE of the most common forms of foundations now adopted on 
which to build the superstructure of a modern bridge is the cylin- 
der, But, as the foundations are often in positions difficult to get 
at, and, when there, to remain at, owing to causes such as the rise 
and fall of the tide, rapidity of the current, storms, &c., a difficult 
problem in connection with the building is often, How are the 
cylinders to be sunk? One of the easiest, and at the same time 
most sure, methods now in vogue is to build a wooden stage around 
the place where each cylinder is to be sunk, and from this as a work- 
ing platform lower, dig out, concrete, and carry them up to the 
desired height. Some cylinders are of sufficient capacity to float 
themselves with perfect safety to their respective positions, as well 
as be made to carry all the sinking +. em and platform neces- 
sary to regulate their descent into their final resting place. Or 
again, if we drop to the smallest form of cylinder, we would 
instance the screw and the hollow pile, the former of which is sent 
home by the simple, though sometimes difficult, process of screw- 
ing into the ground, while the latter is driven. While work can 
and is being done every day by methods similar to these, it is 
readily understood that much is done, especially if a stage has 
been constructed, which requires to be with a quent 
loss of time and money. To use the old method of staging for 
such a work as the New Tay Viaduct would have required almost 
a forest of timber for this alone, and, owing to the great depth of 
water, the work would have been both tedious and expensive. 

Before proceeding to sketch the novel method which has, how- 
ever, been em let us look at the —— conditions which 
must necessarily be fulfilled by whatever form of platform is used—(1) 
There must be a working platform, on which can be placed cranes 
and other machinery ; ro) the _— must be high enough to 
permit of work being conducted from and upon it at all states of 
the tide ; (3) it should also be capable of being removed dily 
from one position toanother. These primary conditions, enhanced 
by many other advantages, are practically realised in the pontoons 
designed by Mr. Arrol, and now used successfully by him in sink- 
ing the cylinders of the New Tay Viaduct. The pontoons used, 
of which there are four, are all made up of tanks, for the sake of 
convenience, which are rigidly fastened together in the form of a 
rectangle, and they vary in size from 56ft. by 36ft. 6in. by 6ft. 
deep, as in the smallest, to 81ft. by 66ft. by 7ft. deep, as in that 
of the largest. We propose to confine our description to one of 
bere as all are the same in principle, varying only in some of the 

etails, 


raising and lowering the platform is shown 


staging, at other times stationary and high out of the water. 
Before this description can be of much practical value it will be 
necessary to describe more in detail the principal parts of the 
pontoon, and the mode by which it is wrought. e method of 
y Fig. 3. A is one 
of the legs, which is 5ft. in diameter, and of a conical shape at the 
bottom, to prevent the ground on which it rests being scoured from 
underneath. On it is fixed four heavy steel plates B B, two on 
each side, about 16in. apart, having holes C C passing through 
them, spaced about Gin. apart. Sliding within these two plates, 
but fixed to the platform, are other two D D, having holes the 
same size and pitch as in the outside plates, and carrying between 
them a hydraulic cylinder E, provided with a piston P, piston 
rod R, and crosshead I. The action is as follows:—Suppose the 
piston P to be at the top of the cylinder, through the crosshead I 
and outer plates BB a steel pin is passed; when water is 
admitted, the cylinder E is forced up, because the outer plates 
BB on which the pin rests are fixed to the leg A, which in its turn 
bears on the ground. The plates 
DDeare thus lifted, and with them 
the platform. When the cylinder 
has been raised about 6in., the 
holes through the inner plates 
DD and outer plates B B are in 
. line. Into one of these is now 
passed another steel pin. If the 
water in the cylinder E is allowed 
{ to go free, the platform will now 
He hang on the pin just inserted, and 
iid allow the first to be withdrawn. 
ast) The piston is now forced to the 
! top of the cylinder, and the first 
pin being again inserted, all is 
7 ready for another lift. From 
a A this you can readily perceive the 
Ht only limit to the height to which 
the platform may be raised is the 
length of the leg and its accom- 
panying plates. In lowering the 

platform this action is simpl: 
reversed. Both cylinders at 
leg are wrought at the same time, 
and, if convenient, the others at 
the remaining corners of the plat- 
form. The large foundation 
cylinders, two of which are in 
each pier, are lowered into posi- 
tion by the hydraulic apparatus 
shown by Figs. 1,3,and 4. Each 
of these cylinders, including an 
inside brick ring, which must be 
built before being lowered into 
position, weighs about 50 tons, 
varying less or more according to 
the depth to which it is to be 
sunk, The hydraulic cylinder and 
links for lowering these founda- 
tion cylinders are shown by 
Fig. 2. Figs. 1 and 3 show the 
manner in which these are 
wrought. C is the cylinder to be 
lowered; A the hydraulic lower- 
ing cylinder; P the piston and 
hollow trunk through which is 
d the steel links L, these 

ing single and double eve: 


Fig4 


Fig. 1 presents a plan of No. 2 pontoon. You will observe there 
are two main tanks running the whole length of the platform, con- 
nected together by one small tank, and several main cross girders, 
the full depth of the tanks, as well as top and bottom outer cross 
girders. In both of the main tanks there are two rectangular 
openings, one at each end. Through these the legs are em 
which are used for raising and lowering the platform. To the 
tanks are fixed at these openings steel plates for carrying the 
hydraulic cylinders required to perform this action. Equally 
from the centre, and at the distance of 26ft., centre to centre, 
the large cylinders are lowered, one at a time, through the 
centre openings in the platform, and this, too, by special hydraulic 
machinery, being guided in their descent by the vertical guides G, 


which in their turn are attached to the cross girders H H fixed at ee 


the top and bottom of the tanks. The cross girders are only tem- 
porarily fastened, so that in the event of the platform being raised 
somewhat out of position they can be shifted, and with them the 
guides, thus making it practicable with almost a minimum of labour 
to lower the cylinders in their true position, even although the 
pontoon has been pitched slightly out of place. On one of the 
main tanks there is fixed a crane which is used for lifting material 
on to the platform, and also for excavating by means of mechanical 
diggers the sand and earth within the cylinders. In the small 
connecting tank is placed a boiler and engine, used for driving the 
hydraulic pumps, working windlass, &c., as may be required. Other 
machinery and gear, such as portable boiler and engine, 
centrifugal pumps, capstans, bollards, fairleads, workshops 
for the men, all find a place on this sometimes floating 


* Paper read before the Institution of Engineers and Shipbuilders in 
Scotland, 28th April. 


alternate length, and through a 
are cottar holes about 10in. 
apart. B is a bow, fixed on to 
' and over the hydraulic cylinder 
: A; through it the links are 
also » they being in short 
lengths, and attached to one 
another by means of bolts. At the bottom of the cylinder C these 
links are firmly fixed to a plate, which, in its turn, is securely 
bolted to the cylinder. The action in lowering is as follows :— 
Suppose the combined piston and trunk P is almost raised to the 
top of its stroke, by admitting water through a cock at Q, a cottar 
is able to be inserted through the hole H. Upon water being again 
admitted, the links are raised, and with them the cylinder C, thus 
relieving the top cottar—presently ere on the bow—which is 
= withdrawn and inserted in the first hole higher up. The water 
ing now allowed to escape, the piston P and links L, with the 
large cylinder C attached, descend till the top cottar again rests on 
the bow B. The lower cottar is then free to be withdrawn and 
inserted in the first hole higher up, and this done we are ready to 
begin a new stroke, and so continuing the cylinder C is gradually 
lowered till it reaches the river bed. Four of these hydraulic 
geome are employed in lowering one foundation cylinder. 
he water for all the hydraulic machinery is obtained from the 
pumps already mentioned. The diggers used are of various 
types, but principally consist of those with hinged automatic 
doors, which are open when the digger is dropped into the 
ground, and closed by links in the act of withdrawal. These 
are used principally in excavating the sand and other soft materials, 
others having hydraulic cylinders for opening and closing — 

toothed doors, in order to tear and bring away the softer rocks an 
hard clays, have been used, but to no extent. In some cases a 
centrifugal pump has been utilised to great advantage for taking 
out the silty sand within the cylinders. The main suction pipe 
has two inlets, to each of which is attached a flexible rubber pipe. 
While the nozzle of the one inlet is being held to the sand by a 
diver, the other is loose and sucking in clean water. By using this 
precaution the pump seldom gets choked, and with some kinds of 

deposit this method is found to give excellent results. 

After this preliminary description you will readily follow the 
mode of working the pontoon during the sinking of a pier. The 
first thing necessary to be done is to float out the pontoon as nearly 
as possible to its true position, immediately over where the cylinders 
are to be sunk. It is taken to its place by means of the crane 
already on it, acting as a windlass, the og and chains being 
fastened to buoys and the piers of the old bridge. Placed in 
position, it is only the work of a few minutes to drive away the 
temporary supports on which the legs are resting—the pins at 
this time being all removed—when they gradually sink to the 
bottom. The hydraulic apparatus used in raising the platform— 
already described and shown in Figs. 4—is now brought into 
requisition, and made to lift it to the desired height. This is 
generally attained when the bottom of the pontoon is about 2ft. 
under high water level. The best, and occasionally the only time the 

mtoon can be brought into position, before being raised, is at 

igh tide. It is the best because the platform is about as high as it 
uires to be, and occasionally it is the only time, on account of 
the depth of water required to float it in. Anchors and chains 
are now called into requisition to assist the legs in keeping the 
platform steady, which, by the way, is found to be remarkably so, 
even in the roughest weather. When standing on the platform, 
during a high wind, and carefully watching the movement at high 
tide, when the waves are dashing against it, the oscillation is 
found to be very slight, even with both these adverse circumstances 
to its steadiness in play. All done we have a fixed platform, above 
the influence of the tide, and at the same time in the best attainable 
to the at about to be 
pon the orm is also al e necessary apparatus for 
the a ee building of the cylinders, material, of 
course, excepted. e cylinders are now built over one of the 
central openings of the platform, being brought in complete rings, 
for convenience in handling, as part of the fixing together has to 
be done while they are thus being built in position. As section 
after section of iron is added—within—on the inner side, is built a 


ring of brick in cement, thereby increasing the weight, which assists 
during the process of digging to sink the cylinder and also keep it 
in form, as well as fulfilling the primary object of its being there, 
namely, to insure the safety of the structure in the event of the iron 
being corroded away. While the rings are in course of being added, 
all at the same time is lowered by the hydraulic apparatus already 
described till the cylinder reaches the river bed. The digger is 
now set to work and gradually excavates the material from within 
the cylinder, and thereby makes a way for it to settle down into 
the ground, and this is continued until it reaches its proper depth. 
Although apparently easy and simple on paper, the difficulties in 
the way preventing the desired end being attained i 
enormous; for example, you may come on a bed of boulders—this 
is found in many piers, being the protecting rubble of the old 
bridge piers—or even one large one, say one quarter within and 
the remainder outside of the cylinder, or get into clay so hard 
that the digger can barely cut into it, and yet so leaky as to make 
it impossible to pump the cylinder dry. Or there may be diffi- 
culties, the causes of which, if known, could be as easily counter- 
acted and overcome as was the case when the sand saddened 
within the cylinder during the ebbing of the tide, on account of the 
water being higher within than without; the digger in these 
circumstances brought up only a small quantity at a time, nothing 
to be compared to what was done when the water was kept a little 
lower within than without. This is easily accomplished by the arti- 
ficial means of pumping, the effect of which is to cause a little water 
to be constantly leaking through the sand into the cylinder, thereby 
keeping it loose, and consequently making it easy to be dug into. 
At other times the diggers are completely useless for excavating 
the material within the cylinders; a good alternative—if at all 
possible—in a case of this kind, is to force the cylinder down by 
piling on weights, till it becomes practicable to pump it dry, after 
which it can be dug out by hand. Before this has been accom- 
plished, in some cases it has been necessary to add as much as 
400 tons of artificial loading to some of the 15ft. diameter cylinders. 
If the cylinder cannot be made water-tight, then in a case of this 
kind resort has to be had to divers. 

When a cylinder has reached the desired depth, and provided 
the bottom is satisfactory, filling in with concrete is commenced, 
and continued till it reaches the top of the ironwork. The 
material for making the concrete—gravel and cement—is in 
most cases lowered from the old viaduct, which is only 60ft. 
to the eastward, and runs parallel with the new, except a short 
piece at the ends. The gravel is emptied out of the trucks into 
a shoot resting on the pontoon platform, and is there mixed and 
afterwards thrown or lowered into the cylinders, as the case 
may require. The second cylinder having been placed in position 
in a similar manner to the first, the platform is now lowered and 
at high tide is floated away over the top of the now sunk cylinders, 
the tops of which are only visible at extreme low water, thus 
leading the uninitiated to suppose little has been done because 
little is seen. Cast iron weights are now built on girders above 
the cylinders for the purpose of testing the sufficiency of the 
foundation. Sufficient weight is laid on to cause a pressure of 
five tons per square foot on the whole area under the cylinders 
If they sink at all, these weights are allowed to remain until all 
indications of such are stopped, after which they are transferred 
on to the next set by means of a wire cable or barge. It is 
here worthy of notice that the test load placed on the piers 
is 334 per cent. in excess of the weight that would be brought, 
although the two lines were fully loaded with trains. On 
the removal of the weights, temporary caissons are fixed to the 

rmanent cylinders by bolts and pumped dry. The remaining 

lue brick, outer shell, concrete, and stone work above low-water 
is then executed. Twenty feet down into this are built the holding- 
down bolts, sixteen in number, in each pier, all 2}in. diameter. 
The caissons are removed, and after is the connecting piece 
between the cylinders and the remainder of the pier is built up to 
and underpinned beneath the iron base on which the wrought iron 
superstructure rests. is thus going on at several piers at 
one and the same time :—(1) The pontoon, lowering, digging, and 
concreting; (2) testing the value of the foundations; (3) building 
under high-water within the temporary caissons; (4) finishing 
remainder of pier to underside of ironwork. This, again, is but 
the starting point from which the iron superstructure, as shown in 
Fig. 5, begins to rise—in stages also—to be followed by the placing of 
the girders and flooring, on which, finally, the track is laid. 

Although the advantages gained by using pontoons such as those 
described are apparent to all, it is at the same time evident they 
could not be used to advantage, except on works of some magni- 
tude, where, for instance, there are a goodly number of piers to be 
put down, and also difficulties to be overcome, for grappling which 
they are jarly suited. The new Tay Viaduct furnishes such 
work and difficulties. The pontoons on the Dundee side sunk and 
concreted one complete pier—of two cylinders, 10ft. diameter each 
—per week, for nearly two months on end, the greatest difficulty 
to contend with being the shallowness of the water in which it 
had to work. The depth to which each of these cylinders is sunk 
varies from about 16ft. to 26ft. under the bed of the river. 

Such is a very brief résumé of the foundation work, and the 
mode by which it is being accomplished at this viaduct at the pre- 
sent time. Time alone will tell, when the results are balanced, if 
the decision was altogether wise which fixed on this novel meth 
of carrying out a vast undertaking. 


TENDERS. 


LEICESTER SEWAGE WORKS. 
For supplying and fixing a wrought iron hurdle fence 72 yards 


long, with one wrought iron single field gate, for the Leicester 
sewage works. Quantities by Mr. J. Gordon, C.E., borough sur- 
Fiydes Wigfull, Sheffield accepted 
es effield—ac 6 
W. T. Burbidge, Leicester .. .. .. « 5915 0 
Cort and Paul, Leicester Per Fi 80 0 0 


For the pulling down of the present boundary and cross wall, 
and the building of a new boundary and retaining wall, at the 
Leicester — works. Quantities by the borough surveyor, Mr. 
J. Gordon, C.E. £ act 


F. Major, Leicester—accepted . 80 0 0 
J. O. Jewsbury, Leicester .. .. 8219 0 
E. T. Hutchinson, Leicester 89 0 0 
T. and H. Herbert, Leicester .. .. 9210 0 
8. W. Pilling and Co., Manchester .. 1277 10 


SUTTON-IN-ASHFIELD, NOTTS, WATERWORKS. 
Mr. George Hodson, C.E., Loughborough, and Mr. Herbert 


Walker, C.E., Nottingham, joint engineers. 2a 4 
Stanton Iron Company—accepted.. .. .. .. 3434 2 6 

y Iron Company .. 3432 8 4 
Butterley Iron Company .. 3460 0 0 
Staveley Iron Company .. 3504 8 7 
James Okesand Co. .. .. 3594 0 0 
Firmstone and Brothers .. .. .. « 3612 12 4 
Cochrane and Co... .. «+ 8876 10 6 
Macfarlane, Strang, and Co. .. 4658 0 0 


CRICCIETH.—EXTENSION OF MAIN SEWERS. 
Mr. Thomas Roberts, Assoc. M. Inst. C.E., engineer. 
M 


station. House. Outfall. Total. 

£a4 ad- & ad £ d 
Jones, Criccieth .. .. — — 4218 0 
Owen, Portmadoc.. .. 66 0 0..186 0 0..75 0 0.. 327 6 
Thomas, Barmouth .. 6215 0.. 147 0 0.. 8210 0.. 292 5 0 
Hughes, Portmadoc .. 6014 3..152 56 9..69 0 0.. 282 00 
Mathews, Criccieth .. 90 0 0.. 129 0 0..59 0 0.. 278 0 0 
Davies, Portmadoc .. 80 0 0..183 0 0..57 0 0..270 0 0 
Ww. Jones, Criccieth .. 8116 0.. 12116 0.. 54 0 0., 25712 0 
Engineer's estimate .. 87 1 6.. 18312 1..79 4 0.. 34917 7 
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COVERED SERVICE RESERVOIR, NOTTINGHAM WATERWORKS. 
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MR. OGLE TARBOTTON, M.LC.E., ENGINEER, 
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On this page we illustrate the new service reservoir, con- 
structed under Mr. Ogle Tarbotton, and known as the Park-row 
Reservoir, It is finished, and was opened on the 22nd of June. 
The original reservoir was made in the year 1832, and was a 
small open one ; and being shallow and exposed to the air the 
water was liable to continuous atmospheric and other con- 
tamination. In the summer time it was necessary to empty 
the reservoir and clean it out, by a large body of men, every 
three weeks ; and in the winter periods at intervals of about six 
or eight weeks, These operations caused a large loss of water, 
and much temporary inconvenience to the district supplied from 
the reservoir, The old reservoir was connected directly with 
the supply of water from the old Trent Pumping-station ; that 
is to say, the water supplied to the town was obtained from the 
river Trent, and pumped direct from the now disused station 
through a 15in. main. It was the first high-pressure and con- 
stant service supply in the kingdom of England constructed by 
Mr. Hawksley. It was also supplemented by a small supply 
from the springs at Scotholme. Both these sources of supply 
have been discontinued since the waterworks came into the 
hands of the Corporation, and now the reservoir is mainly fed 
from the Bagthorpe wells. Water can be and is uently run 
in from Bestwood and Papplewick. The new reservoir possesses 
some points of interest, as it is of peculiar construction. Owing 
to the contracted area of the land, and the imperious demands 
of the public for the improvement of the adjacent streets, the 
formation had to be somewhat different to that usually em- 
ployed. Service reservoirs of this kind are generally constructed 
of brickwork with puddle backing, and of course the piers and 
arches, as in the case of the lately built high-service reservoir on 
Mapperley Plains, occupied a considerable area and involved 
corresponding expense, It is simply a large tank, without 


puddle, except to a certain extent on the floor, the whole of the 
interior faces of the walls being lined with Portland cement 
lastering. The size of the reservoir is 180ft. by 141ft.; the 
height is 16ft.; and the shape on plan is rhomboidal. The 
roof is constructed of light brick arches, which are covered 
with Portland cement concrete, and the latter is finally 
coated with Val de Travers asphalte. The arches are 
supported by cast iron columns and wrought iron girders, and 
the whole of the framing of the roof is tied together by trans- 
verse girders of wrought iron. The floor is formed of puddle 
and Portland cement concrete with a coating of pure cement, 
and the columns are hollow and made to hold the water inside, 
therefore the holding power of the huge tank is reduced only by 
the thickness of the metal of the columnar supports. The 
capacity of the reservoir is about 2} million gallons, and this 
large volume will be. pumped into the reservoir every day and 
used for the supply of the low level zone, for the service of 
which the reservoir is constructed. 

The work has been constructed in a short space of time, Mr. 
Smart, Nottingham, being the contractor. The cost, including 
the widening of two streets known as Park-street and Ropewalk- 
street, will be about £12,000. The inhabitants of the large 
water area now supplied by the Corporation of Nottingham do 
not now a single uncovered reservoir. They are 
supplied with water from wells. 


ACTION OF TIDAL STREAMS ON IRON AND STEEL.—At the meeting 
of the Royal Society, June 18th, a paper was read on “‘ The action 
of Tidal Streams on Metals during Diffusion of Saltand Fresh Water, 

rimental Research, PartII, (Gravimetric),” byThomas Andrews, 
F.R.S.E., communicated by Professor G. G. Stokes, Sec. R.S. 
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In a paper last session on “The Electromotive Force during diffusion 
in Tidal Streams” (see “Proceedings,” Royal Society, No. 232, the 
author recorded the electrical part of this investigation. The present 
communication contains the concluding gravimetric experiments of 
the research. The effects attending the diffusion of the salt and 
fresh water in tidal estuaries, on of the same metal, of known 
composition and general properties, were estimated in each case 
for a period of one year, during which bright plates of the follo 

metals : — viz., wrought iron—combined carbon none — ‘‘Soft 
Bessemer steel (c.c. 0°15), “‘ soft” Siemens-Martin steel (c.c. 0°17), 
“* soft” cast steel (c.c. 0°46), “hard” Bessemer steel (c,c. 0°51), 
best cast metal, “No 1,” (c.c. 0°39), common cast metal, ‘No. 2” 
(c.c. 0°67), were constantly to conditions of galvanic action 
similar to those obtaining in some tidal streams. The results 
demonstrate that of the nature alluded to 
in this and the former paper—viz., the galvanic destructive action 
on parts of even the same metal, arising from difference of electrical 
potential during diffusion between the surface and lower waters in a 
tidal stream—is, on comparison with other investigations by the 
author, apparently of much greater extent than the loss either from 
simple corrosion in sea water alone, or than that which ensues from 
the action on each other of dissimilar metals of this group—such 
as wrought irons, cast metals, and steels—in galvanic connection in 
sea water. Compared with simple corrosion in sea water only the 
increase in loss varied from about 15 up to 50 per cent., according 
to the nature of the metals. The results of the experiments in 
this and the former —— indicate, therefore, that the tidal action 
on any vessel or metallic structure, of sea and fresh water whilst 
diffusing is, in the case even of the same metal thus e: to 
the simultaneous action of top and bottom waters, consid erably 
more destructive in its nature and character than the action of sea 
water alone. Moreover, the author has found it in some instances 
to exceed from about 55 to 120 per cent. the loss caused 
galvanic action between dissimilar metals of the iron and s 
group in circuit in sea water. 
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HOWDEN’S SYSTEM OF FORCED COMBUSTION. 


THE following report on the working of Howden’s system on 
board the West India line steamer New York City has been pre- 
pared by Mr. D. Nicolson, superintending engineer to Messrs. 
Scrutton, Sons, and Co., Gracechurch-street :— 


9, Gracechurch-street, London, 11th June, 1885, 
Messrs. James Howden and Co., G Ww. 

Dear Sirs,—We have pleasure in complying with your reqaest 
for a statement of the results obtained from the new boiler fitted 
by you in our steamer New York City, and worked on your 
Mr. Howden’s system of forced combustion, ether with the 
results obtained from the original boilers worked by natural 
draught. The subjoined report by our Superintending Engineer, 
Mr. Nicolson, we believe to be correct in every detail, the most of 
them being within our own personal knowledge. We trust this 
statement of facts regarding this important improvement in steam- 
ship economy may be helpful in leading to the general adoption of 
what has proved itself to be a very valuable invention.—We are, 
yours faithfully, ScrutTToN, Sons AND Co. 


10, Fenchurch-avenue, London, 11th June, 1885. 
Messrs. Scrutton, Sons, and Co. 

Gentlemen,—In preparing by your instructions the following 
statement of the results of the working of the system of combus- 
tion by air under pressure, patented by Mr. Howden, and applied 
to the new boiler fitted by his firm in the New York City, with 
the comparative results obtained from the original boilers with 
natural draught, the following particulars of the steamer and of 
the original and new boilers appear necessary for the proper under- 
standing of the subsequent statement of results. 

Particulars of steamer and machinery.—The New York City is 
a steamer built in 1879, on full lines for large dead-weight carry- 
ing. Her dimensions are 260ft. by 34}ft. by 22}ft.; gross tonnage, 
1724; displacement on 20ft., her usual full load draught, 3700 
tons nearly. The engines, which are ordinary compound, have 
cylinders 33in. by 6lin. diameter, with 33in. stroke, and without 
an expansion valve to high-pressure cylinder. The propeller is 
14ft. 6in. diameter and 17ft. pitch. Average = at sea, fully 
loaded, with neutral weather, at fifty-eight revolutions, eight and 
a-half to nine knots. 

Boilers.—The original boiler, though worked as one double-ended, 
with two furnaces at each end, was formed of two independent 
cylindrical parts, each 12ft. Gin. diameter by 6ft 44in. in length, 
and tied together, back to back, at the distance of 4ft. 3in. apart, 
which space formed a common dry combustion chamber, having an 
iron casing lined with fire-brick. The engines with this boiler 
compared fairly as regards economy with the other steamers of the 
line. The boiler was, however, defective in parts of the combustion 
chamber, and several tubes leaked considerably when subjected to 
sudden changes of temperature ; otherwise the boiler was as effective 
as other boilers. The tendency of the boiler to leak, owing to the 
unequal expansion and contraction arising from its design and 
construction, and the advantages likely to accrue from the smaller 
boiler proposed by Messrs. Howden and Co., worked on their 
system of forced combustion, led to the ordering of the new boiler 
in May, 1884, though the original boiler had not then been in use 
much over four years. The present boiler, of the dimensions given 
below, was fitted on board at Glasgow in September, 1884. It is 
single-ended, with one stokehole, and occupies considerably less 
space than the original double-ended boiler, with two stokeholes. 
The fire-grate, which is 4ft. 14in. over the bars, is reduced some- 
what in width with closely fitting side pieces. Before the original 
boiler was removed, it was for three voyages under the charge of 
the present chief engineer, who worked it satisfactorily, so that a 
very fair comparison can be made of the results from working the 
larger boiler, under normal conditions, by natural draught, and 
the smaller by forced combustion. It should also be noticed here 
that the engines in every respect remained the same with the 
new as with the original boiler, so that a more exact test of 
the performance of the new boiler is afforded than if new engines 
had been supplied at same time. In the voyages aftermentioned, 
No. 2 with original boiler, and 1 and 2 with new boiler, were made 
with same propeller blades, No. 1 voyage with original boiler 
having a different set of about equal effect. 


Particulars of Original and New Boilers. 


‘ Original Boiler. New Boiler. 
Length without uptake 17ft. lift. 
os 12ft. 6in. 14ft. 
Steamdomes .. .. .. .. .. Two None 
Number and diameter of furnaces Four, 3ft. 5in. Three, 3ft. 4in. 
Number, length, and dia. of tubes 372—6ft. 44in. by 34in. 210—8ft. by 3in. 
eae 2173 sq. ft. 1319 sq. ft. 
Length of fire bars overall.. .. 5ft. 6in. 4ft. ljin. 
Aggregate fire grate .. .. T5sq. ft. 36 sq. ft. 


Comparative power and consumption of fuel ef the two boilers, 
—To make a proper comparison between the original boiler with 
natural draught and the new boiler with forced combustion, it is 
necessary to select voyages made as nearly as possible under the 
same conditions of draught of vesseland weather. Two runs under 
such conditions were made with each boiler under the charge of the 
same chief engineer, which afford fair means of comparison. 
These are, with the original boiler: (1) The homeward run from 
Barbadoes, arriving in London January Ist, 1884. (2) The out- 
ward run from London to Barbadoes, leaving 20th May, 1884. 
With the new boiler: (1) The run outwards from the Clyde to 
Trinidad, leaving 13th October, 1884. (2) The homeward run from 
Barbadoes, arriving in London on 18th May, 1885. The results 
are as follows :— 


Original Boiler with Natural Draught. 


| Aver: | Con- 
Voyage. | Draught, Coal, 
lut’ns 24 hours 
Aft. Forward. 
1 Homew'ds 20ft. 3in. 19ft. 3in.) 56 564 Welsh. |13} tons) Fair. 
2 Outwards 20ft. 4in. Isft. loin. 59 |, Ryhope|l5 tons) 


New Boiler with Forced Combustion. 
2 Outwards 20ft. 4in. 1sft.10in.| 57 Nt | scotch 11 tons. | Fair. 


taken. | 
1 Homew’ds 20ft. Sin. 19ft. 6in. 60 623 | Welsh. |9} tons.’ * 


* Fair and head winds. 


Remarks on above voyages.—On (2) voyage of the original boiler 
no reliable diagrams were taken, nor on first run with new boiler, 
owing to defective indicator; but the indicated horse-power always 
closely approximates to the revolutions under the same conditions. 
The Ryhope coal used on the (2) voyage with original boiler is an 
excellent steaming coal, and taking the increased revolutions into 
account, gave about as good results as the Welsh coal. The Scotch 
coal used on the first run out with the forced combustion boiler 
was of a dirty character, leaving much clinker, and requiring fires 
cleaned about every six hours. The vessel, however, ran straight 


engineer reports that as the steam was maintained at a constant 
pressure of 801b. to 82 1b. from day to day, and no alteration 
made in the steam admission to the cylinders, the diagrams which 
show 623 indicated horse-power at sixty revolutions is the mean 
horse-power developed from a consumption of 94 tons per day, or 
7°916 ewt. per hour. Comparing this run with (1) voyage of 
original boiler, also with Welsh coal, it is evident that to have 
maintained, on that voyage, sixty revolutions and 623-horse power, 
the consumption could not well have been less than 15 tons per 
day, so that it appears to bea fair conclusion that the smaller 
boiler, with Howden’s system of forced combustion, has not only 
maintained a higher power than the larger natural draught boiler, 
but has, at same time, reduced the consumption of coal with the 
same engines from 2°24]b. to 1°42lb. per indicated horse-power 
per hour, with taking into account the power for working fan 
engine, which, being supplied from the boiler, should correctly 
be added to the indicated horse-power of main engines. The 
consumption of coals was checked by weighing at sea over 
considerable periods, as well as by measurement of coals 
at termination of voyage. The total deduction of coals in the 
engineer's log book for four days loading cargo at Barbadoes, by 
steam winches, seven days of steering engine at sea, and twenty 
days galley and all other fires, is 6 tons 15 cwt. 

Particulars of working new boiler by forced combustion since 
leaving the Clyde on 13th October, 1884, until arrival in London 
last voyage on 18th May, 1885.—The first run was made after trial 
on the Clyde, direct to Trinidad, engineers and firemen having no 
previous experience in working by forced combustion. On the 
passage out it was attempted to run the fires twelve hours without 
cleaning, but the clinkery character of the Scotch coals used made 
it necessary to clean fires more or less every six hours. The steamer 
remained in the West Indies for three months, and returned to 
London at the end of February 1885, the voyage having been, 
extended to 44 months from leaving the Clyde. The boiler on 
arrival was found in perfect order internally and externally. During 
the stay abroad the air distributing boxes attached to the inside 
of the furnace doors were among 5 destroyed by coming in contact 
with the flame, in consequence of the fireman usually heaping *e 
the coals on the dead plate, a practice which should not be adopted, 
especially with forced combustion, a level fire being most suitable. 
There being no spare air boxes on board, those damaged had to do 
duty until the return of the steamer to London. The too free 
supply of air to the furnaces, through the burnt boxes and the coal 
mn bode small, raised the consumption on the homeward voyage 
to about 124 tons per day. As the cost of these air boxes is but a 
few shillings each, and they can be fixed at sea in a few minutes, 
the replacing of these is a simple matter if a spare set is carried, 
The only other damage requiring mention during the voyage was 
the twisting of some fire-bars in one of the furnaces, these bars being 
in one length and unusually thin. The steamer sailed from London 
to the West Indies on second voyage on 7th March last, the firemen 
being again new hands, inexperienced in forced combustion. The 
coal was a good quality of Welsh, so that a still lower consumption 
was looked for. For reasons discovered later on, this expectation 
was not realised on the voyage out, the average revolutions having 
been 58, steam 78 1b., and consumption 114 tons. There was like- 
wise trouble on several occasions with the fire bars giving way on 
the outward voyage. This was apparently due to their being of 
soft raw metal, and to inattention of the firemen, and not to the 
effect of the air pressure combustion, as the same injury occurred 
when working with natural draught, on one occasion, when going 
through the islands. The chief engineer having discovered, and 
made good before beginning the return voyage, aconsiderable leakage 
of steam from the joint plate dividing the high from the low- 
pressure valve casings—these being together between the cylinders 
—and having got the fireman to follow his directions more carefully, 
accomplished the highly successful results of the homeward voyage 
already described with ease, and without injury to a single fire bar. 
The boiler tubes were only swept out once on the homeward run 
and the fires were, keptin good order, cleaning only every twelve hours. 
On arrival in London, on May 18th, the boiler was found in perfect 
order inside and out, and without showing the slightest injury 
from having worked seven months under this system of forced com- 
bustion. 

Air supply.—The whole air for combustion is supplied by a 36in. 
Gunther fan driven by a Tangye vertical engine, having a cylinder 
of G}in. diameter by 7}in. stroke, and working at an average of 
190 revolutions. After some little adjustment of the engine on 
first voyage, both it and the fan have worked during the seven 
months without trouble and with little attention. With some 
simple protection from dust to working parts of engine, the driving 
of a fan for supplying air to furnaces apparently requires no more 
attention than the working a centrifugal pump for supplying water 
of condensation to marine engines. 

General remarks.—From the experience of the continuous work- 
ing of this system of combustion for upwards of seven months at 
sea, with inexperienced firemen, and under conditions that have 
made the test more severe than would probably often occur in 
other trades, the advantages anticipated, and which were claimed 
by Mr. Howden in his paper on his system of combustion, read at 
the Institution of Naval Architects, have been realised in a very 
high degree. These claims, shortly stated, are:—(1) Increased 
power from smaller boilers, combined with large saving in fuel; 
(2) reduced wear and tear of boilers and fittings; (3) perfect 
control of bustion ; (4) cool of stokehole and absence of 
smoke. 

Increase of power combined with economy.—Hitherto it has been 
the experience in using forced combustion that any considerable 
increase in power must be largely paid for in i 1 pti 
of coal, The experience of the New York City shows, on the 
contrary, that with Howden’s system a large increase of power can 
be obtained with much less expenditure of fuel per horse-power 
than is required for combustion by natural draught. There has not 

en occasion to test the highest increase of power practicable in 
the New York City, though, in the trial on the Clyde, the engines 
were run as high as 64 revolutions, while the coal which was being 
weighed out at the time indicated no lessened economy. On the 
present outward voyage on the run to Dartmouth, May 30th, dia- 
grams were taken with the engines again running at 64 revolutions, 
and indicating 760-horse-power, which, being upwards of 20 
indicated horse-power per square foot of fire grate, is a higher rate 
of power than, so far as I know, has ever been accomplished outside 
of torpedo boat trials and locomotives. I may say, so far as my 
experience of the New York City can guide me, I see no reason why 
a still higher rate of power should not be worked at on this system 
of combustion without injury to the boilers or reduction of its 
unique economy, 

Less wear and tear of boiler and fittings.—The test of the working 
of the boiler in the New York City in these voyages has been from 
a conjunction of circumstances more than usually severe. The 
voyage is a prolonged one in a hot climate, and in these cargo 
steamers the working of the boiler and apparatus must necessarily 
be left very much in the fireman’s hands. Besides this, owing to 
the discharge from the circulating pump being combined with the 
discharge from the air pump, a Jeakage of the sea water to hot- 
well occurred during these voyages, requiring a more or less 
frequent blowing off of water from the boiler. It has also happened 
from circumstances affecting ts of the st that 
on neither of these voyages with forced combustion did the boiler 
receive any supply of fresh water while abroad, so that with the 
exception of the supply before leaving Glasgow in October, 1884, 


he mov 


from the Clyde to Trinidad, making a good average ge, an 

consuming only 11 tons per day of this inferior coal. (2) home- 
ward run with forced combustion and Welsh coal, the engineer— 
having previously discovered and made good a leakage of steam 
from the high-pressure to low-pressure casings, which ffected 


and London in March, 1885, the steamer had to fall back for seven 
months entirely on salt water, blowing off and filling from the sea 
when necessary. The non-injurious effect of this system of forced 

bustion has therefore, from these special causes, been tested 


the outward run, and having got the inexperienced firemen into 
better training—maintained steadily and with ease a higher power 
than the engines had ever previously worked to at sea, the 
revolutions averaging sixty per minute from day to day, and con- 
sumption of coals falling to 9} tons per twenty-four hours, The 


in a manner exceptionally severe. 

Perfect control of combustion.—This is a very valuable feature. 
The combustion is controlled by the movement of a handle, and 
when the engines are stopped no steam is wasted by blowing off at 


safety valves, as the closing up of the air valves entirely stops coms 


bustion, and the vessel may lie under steam for hours without 
waste of fuel and ready for immediate movement. 

The absence of smoke and coolness of stokehole are very marked 
features in the working of the boiler, and it may be further stated 
that no more attention is required in working a boiler on this system 
than in working an nay oa boiler, It is not found necessary to 
shut the air valves to the furnaces in firing. Priming has been 
entirely unknown. 

In conclusion, the highly successful working of this system of 
forced combustion with inexperienced hands without trouble and 
with the great economy experienced, proves it possesses merits of 
the most important character bearing on steamship working and 
economy, and which should in my opinion lead to its general 
adoption.— Yours faithfully, NICOLSON, 


USE OF OIL TO QUIET THE WAVES. 


THE Hydrographic Office has been collecting data to determine 
under what circumstances the use of oil is most efficacious in 
diminishing the danger of breaking seas during gales of wind. 
Masters of vessels are requested to make experiments in this matter 
whenever the opportunity occurs, and report the results to one of 
the Branch Hydrographic Offices, or directly to the Central Office 
at Washington. When sufficient data have been collected a 
—— will be issued giving such directions in regard to the use 
4 oe the common experience of seamen may determine to be 

e best. 

The following accounts have been received lately :—Captain 
R. S. Thompson, ss. Sacrobosco, reports using oil in 7880, 
and twice during the month of February, 1885. In each instance, 
after getting his ship hefore the wind, he put over oil bags with the 
best results. In the first case the engines were slowed so as not 
to lose too much to leeward, and it was proved clearly that with 
the use of oil it is not necessary to run as fast as is generally sup- 
posed, Captain Smith, of the English bark Emma, used refined 

troleum during a gale in which his vessel was abandoned. He 

ound it entirely useless, although barrels of it were emptied to 
windward, and seven or eight bags of it were towed alongside. 
About five gallons of crude turpentine or pine oil was used with 
good effect as long as it lasted. Captain Geddes, of the s.s. Erato, 
in February, 1885, instead of heaving-to during a favourable gale, 
concluded to run. He shipped some very heavy seas, which did 
great damage until the oil bags were put over, when the ship ran 
comfortably with the decks perfectly dry. Captain Daniel Thomas, 
of the British barkentine Corisande, in January, 1885, during a 
gale, while lying-to, was boarded by a heavy sea which washed one 
man away and disabled the vessel, which lay in the trough of the 
sea, Men were stationed immediately to pour oil overboard until 
bags could be prepared and the vessel secured. When this was 
done she was easily got before the wind and ran very comfortably. 
Captain Johnson, of the English steamer Emerilda, reports using 
oil bags with excellent effect, during a heavy north-west gale, on 
his last voyage from Port Royal to Liverpool. Captain Moore, of 
the British bark Siddartha, says that during the last four years he 
has frequently used oil bags when hove-to or running, and has 
invariably found they made a wonderful change in the nature of 
the sea. His system is to fill a coarse bag with oakum, thoroughly 
saturated with oil, and to hang it over the weather bow, if hove-to, 
or to the bumkins, if running. Chief Officer John Matson, of the 
English steamer Edinboro, in 1881, while lying to in a mountainous 
sea in the Bay of Biscay, placed two oil-bags overboard forward 
with the best results, the oil effectually preventing the sea from 
boarding the ship. Captain Scott, of the English s.s. Briscoe, 
during a recent passage from Baltimore to London, experienced 
heavy gales from WNW. to WSW., with high seas sweeping over 
the ship. He filled two canvas bags with oil and towed them 
over the stern with excellent effect, as they prevented the seas 
from boarding the vessel. Captain Mumford, of the British s.s, 
North Anglia, in October, 1884, during a hurricane, had his main 
wheel gear carried away, and was obliged to steer aft. After the 
men had been washed away several times he tried oil and had no 
further trouble. Again, in February, 1885, while hove-to, he 
poured oil through a pipe on each side of the forecastle. Oakum 
was put loosely into the pipes to prevent the oil running too 
quickly, After commencing the oi] no dangerous water was shipped. 
Mr. G. Foster Howell, of New York, sends a very interesting 
account of the use of oil while off the Horn in the ship Cavalier 
in 1876. The ship had been run too long, and heavy seas were 
constantly boarding her. At last one more powerful than the 
rest rushed upon her with awful violence and started the deck. 
At the writer’s suggestion oil bags were towed overboard with 
about 25ft. of line, one on each quarter and one amidships. ‘‘ No 
sooner had the oil commenced to leak than the sea ceased to boil 
and rage, and the waves became so harmless that they no longer 
broke upon us.” 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 27th, 

THE showings of railroad companies and all manufacturing 
interests for the half-year, so far as have been made known, are 
favourable, The railroad managers throughout the country are 
rapidly harmonising differences, and it now seems probable that 
the cutting of rates, which has characterised railroad management 
for months past, will be almost altogether discontinued. On 
several lines an advance in freight rates has already been made 
and at some places agreements have been entered into which will 
be maintained during the autumn months. In the smaller indus- 
trial establishments throughout the country an increase of work is 
observable, such as in car works, machine, boiler, and engine 
shops, steel works, hardware establishments, wire works, and a 
host of little establishments representing from 50,000dols. to 
100,000 dols. capital. The downward tendency in prices still con- 
tinues, Firmer yay are looked for during July. A { many 
requirements will be presented which will be withheld until the 
turn of the half-year. More active railroad construction will be 
inaugurated. Rail makers have inquiries for large quantities of 
rails for new lines. Small lots of rails are selling at 27 dols.; old 
rails are in active request at 17 dols.; old steel rails, 15dols. But 
little business has been done in spiegeleisen, ferro-manganese, or 
English mer. Home furnaces on Bessemer are doing well. 
The bar mills throughout the country have started up, and the 
probabilities are that there will be a steady run for the summer on 
a basis of 1 dol. 40c. for common iron to 1 dol. 60c. for medium. 
Refined cast steel is 8hc.; Bessemer, 3c. Bridge builders are 

lacing orders for plate and bridge iron at 2c, to 2°15c. 
a and channels are firm at 3c. Wrought pipe mills are 
working full, with the prospects of abundant business to meet 
requirements for natural gas, water, and steam. Crop reports are 
less favourable. The wheat yield wiil be 360,000,000 bushels, 
against an average of 500,000,000 bushels. In other staple pro- 
ducts a full crop is guaranteed. 

Preparations are being made for an increase of production of 
pig iron in Eastern Pennsylvania. Some of the strongest com- 
panies there are piling up stocks rather than sell at present 
prices. A slight improvement in crude iron is looked for. Present 
tide water quotations are 15 dols. for forge, 16 dols. 50c. for No. 2, 
and 17 dols. 50c. for No. 1; Bessemer, 18 dols. to 19dols. Ferro- 
manganese is offered at 70dols. for 80 per cent. Domestic slabs 
are selling at 30 dols. to 32 dols. Cargo scrap is offered at 16 dols.; 
steel rails, 26dols. to 28dols.; light sections, 30dols, to 38 dols., 
according to weight. Only current requirements of all kinds are 
being fulfilled. The movement in general merchandise is sluggish. 
Jobbers and brokers report unsatisfactory developments of the 
autumn trade. Several bridge iron markets have received 
important orders. The thirty-four nail factories of the Western 
Association are idle, in consequence of the dispute over wages, 
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RAILWAY MATTERS. 


THE short railway joining the main lines of the London and 
South-Western mdon and Brighton and South Coast 
Companies, within 400 yards of the pier at East Southsea, was 
recently completed. The line is one mile three furlongs in length, 
and the first sod was turned in March, 1884. 

SUBSCRIPTIONS are being invited for the construction of a new 
railway to be known as the Liverpool, aa hy and Preston 
Junction Railway. The offices are at 22, Great Winchester-street, 
E.C, The only piece of new line in the system is between Hill- 
house and Southport, the remaining distances being run on 
existing lines. 

THE Delaware and Hudson Canal Company, which operates 
634 miles of railway in New York and Pennsylvania, has decided to 
test all its trainmen for colour blindness, The tests given are 
the same as those followed by the Pennsylvania and other railway 
companies, and consist in matching a few colours by selectin, 
yarns. There is no complexity whatever about the operation, an 
no man with a fails to pass the test satisfactorily. 
Coloured signals are ming so universally used now that rail- 
way companies are compelled by the interests of men to make 
sure that their trainmen are capable of distinguishing colours. 

AN accident occurred near Castletownroche Station, on the 
Great Southern and Western Railway, Ireland, on 30th June, to 
the passenger train leaving Lismore at 5 p.m. for Mallow. The left- 
hand connecting rod broke, and in violently striking the motion 
plate and sleepers was again broken near the centre, The end 
remaining on the crank axle was thrown round by it, and pierced 
a hole through the inner and outer fire-boxes, and through the 
barrel of the boiler. No injury was received by any of the 
passengers, but the fireman was slightly scalded about the hands, 
and the driver had one of his legs broken in getting away from the 
escaping steam, 

THE down portion of the main line station on the North- 
Western Railway at Rugby has been opened. . The platform at the 
junction is the largest ‘island ” platform in England, being over a 
nae of a mile long and 37 yards wide. In the centre is a 
three-storey pile of buildings, comprising the necessary offices and 
a refreshment-room 90ft. by 40ft. The signal-box at the entrance 
has 180 levers on a patent interlocking system, and the signal- 
boxes and platforms are provided with telegraphic and telephonic 
communication, The Stamford line, under the deviation scheme, 
runs over a viaduct of thirteen arches, 45ft. high, and the North- 
ampton line over sixty-five low arches, It will be many months 
before the station is finally completed. 


THE following old style train orders are given by the Railroad 
Gazette :—Mr. Andrew Quintin, of Trenton, Ny ., one of the oldest 
conductors in the country, was a delegate to the recent annual 
convention of the Passenger Conductors’ Life Insurance Society of 
the United States, He displayed before the convention a sample 
of the orders issued to him as a conductor in 1845, as follows :— 
“Instructions — Trenton and Pennsylvania Railroad. Line 3— 
Philadelphia, D: ber 12th, 1845. To Andrew Quintin: Sir— 
You will leave Trenton at 7, Bordentown 7.30, and Burlington at 
8 o’clock a.m. If no flag is up, remain on turnout till C. & A. R. R. 
line passes, and if no line is in sight when you get to Dank’s, proceed 
on carefully with a man ahead at tem! 4 and give New York line 
the preference, and then continue on to Camden at regular s ; 
if you can get there by 9.28 (regular time to be there 9.20). If you 
cannot reach there by 9.28, stop at the deep cut if you get there 
by 9.35, and remain till 9.50, if mail pilot line does not arrive. If 

ou cannot reach deep cut at 9.50, stop at Fish House turn-out till 

.55. If no line in sight, then p: to Camden with man ahead 
as before.—Wm. H. Gatzmer. P.S. You will regulate your 
watch by the office clock in Philadelphia and you will take water at 
Rancocas when there is water there.” 


A STRIKE of tramear drivers and conductors has been proceeding 
in Philadelphia, After laborious exertions by the police, the 
Chicago Tramcar Company succeeded in running six cars three 
times over one line on Friday last. The street was crowded with 
spectators, who maintained an orderly demeanour, but occa- 
sionally uttered jeering cries. The company found, however, that 
no one would enter the cars excepting the police. About sunset 
all the cars were withdrawn, and it was stated that the traffic 
would not be resumed till to-morrow. Quietness was then re- 
stored. No cars were run on Monday or Tuesday, as the Mayor 
needed the police elsewhere. He yeen A not, owing to the neces- 
sity of patrolling the streets on Independence Day and in 
to-day, furnish an adequate guard for the tramcars. The strikers 
regarded this state of things as a victory. They had the general 
sympathy of the public, and large mass meetings were held 
advocating their cause. One man has died from injuries received 
during Friday’s affrays. Yesterday’s despatches, however, brought 
the news that the strike has been compromised, order is restored, 
and the cars are once more running. The company has yielded to 
the men on strike, finding it impossible to work the line, even 
with the aid of the police. Popular sympathy has throughout 
been exhibited with the men, 


In 1881 the management of the Pe lvania and Reading 
Railroad issued an order to the sochoniend department of that 
road that they should put on for trial any automatic car ] 
any inventor might desire to have tested in train service. The 
National Car Builder says: ‘The result of this order was an 
enormous immigration of car coupler inventors to the Readi 
shops, all supplied with their pet devices, The crucial test of tria 
in ordinary train work soon showed that most of the devices were 
worthless, but a few good ones went through the ordeal success- 
fully, and are now candidates for adoption. The mechanical 
officers of the ss road learned a great deal about automatic 
car couplers during the four years that the practice of testing 
couplers was followed. Some couplers that appeared perfect in 
the models and drawings proved utterly westhoes in service, and 
others that had an impracticable look in the models did surprisingly 
well on real cars, At one time there was lying in the Reading 
shop yards between four and five tons of castings of impractic- 
able car couplers waiting to be claimed by their owners. The 
result of the training the mechanical department of the Reading 
Railroad received at this time was to make them very cautious 
about venturing an opinion about the merits of a car coupler till 
they see it tried in actual service. 


THE first section of the Barrow-in-Furness Tramways was 
officially inspected by Major-General Hutchinson, R.E., of the 
Board of Trade, on Friday last, the 3rd of July, and it is expected 
that the certificate will be received in the course of a few days. 
The line, which has been well laid and appeared to give every satis- 
faction, commences on the Abbey-road not far from Furness Abbey, 
and passes along Abbey-road, Duke-street, Strand, and Salthouse 
and Roose-roads, and terminates at Roose; the total length being 


about four miles. The wide streets and roads of Barrow render | d 


the town particularly well adapted for tramways. The greater 
— of street through which the tramway is laid being 80ft. in 
width, a portion of the same about half a mile in length has 
just been oe by the Corporation. The gauge of the 
tramways is 4ft.; the rails are Gowans, manufactured by the 
Barrow Steel Company, weighing 84 1b. tothe yard, and the paving 
is laid with Welsh setts except on one or two steep gradients. The 

eral construction of the line has been carried out by the Barrow 

mways Company in accordance with the specification pre 

for the Barrow Corporation by Mr. Fox, the borough engineer, 
which determines the gauge, the rails to be used, and the quality 
and method of paving and general mode of construction. Mr. 
Vawser, of Manchester, has acted as engineer of the lines for the 
company, and Mr. Pritchard, of Birmingham, for the rolling stock 
and depéts, Mr, Fell, of Legmington, being the contractor. Steam 


The engines being manufactured are by 


NOTES AND MEMORANDA. 


THE census of the population of Austria at the close of 1884 has 
just been published. The total was 22,864,106, of whom 11,170,468 
were males, and 11,693,638 females. The number of men serving 
in the Army and Navy was 162,423, 

CRUCTIBLES of nickel have lately been adopted in some chemical 

boratories, in the place of the silver ones generally used for 
melting caustic alkalis. The ‘‘ Journal” of the Society of Arts 
says they have given good results, and have the advantage, not 
only of being cheaper, but of being capable of resisting a higher 
temperature than the latter. 

IN distilling equal volumes of benzol and yater, successively, in 
the same apparatus and at the same temperavures, it is found that 
different weights of the two substances pass over in a unit of time. 
Extensive experiments with water, benzol, chloroform, &c., show 
that the times for equal weights, at the boiling points, are very 
nearly in inverse proportion to the molecular weights. 

THE waste cuttings of cork are now being employed for making 
bricks, which can in some situations be used for walls, which are 
subject to dampness or to heat. The cork cuttings are reduced to 
powder in a mortar, and mixed with clay, and from this composition 
the bricks are made in the usual way. When dried, they are capable 
of resisting a crushing strain of 51°08lb. per square inch. They 
are very light, having a specific gravity of 0°35. If such bricks can 
be made they no doubt would have some application, but what 
becomes of the cork when the brick is baked? 


Tur total number of blast furnaces built in England, Wales, 
and Scotland to June 30th, 1885, was, according to ‘ Ryland’s 
Iron Trade Circular,” 899; total number of furnaces in blast June 
30th, 1885, 428; decrease in the number of furnaces built since 
March 31st, 1885, 9; decrease in the number of furnaces in blast 
since March 31st, 1885, 0; the furnaces blown out since March 31st, 
1885, were 13 in number ; the furnaces blown in since March 31st, 
1885, 13; furnaces pulled down since March 31st, 1885, 9; furnaces 
being — at present time, 13; furnaces being re-built at present 
time, 4. . 

In a recent communication to the Physical Society of Berlin, 
Herr Kayser read a note concerning his experiments on the con- 
densation of gases on surfaces, and Bunsen’s criticisms thereon. 
In a paper published last year Bunsen had declared that the pre- 
vious results under this ea were erroneous, inasmuch as the 
observers had progeeded on the false assumption that a maximum 
of condensation was attained in a few hours or days, Bunsen 
himself finding that the condensation might go on slowly for years. 
Herr Kayser, however, had in reply pointed out that Bunsen had 
not been sufficiently careful in cleaning the glass surfaces on which 
his experiments were made, and he now had the satisfaction to 
announce that Bunsen, after repeating his experiments with the 
necessary precautions, had arrived at the same conclusion as him- 
self, namely, that there was no demonstrably slow condensation, 
but that the maximum of condensation was reached with extra- 
ordinary rapidity. 

A PAPER in the Comptes Rendus on “ Alloys of Indium and 
Gallium,” by M. L. de Boisbaudran, says that although the alloys 
of aluminium with gallium are readily decomposed by water, yet 
the alloys of gallium with its analogue indium remain unaltered, 
and require aqua regia for their complete solution. The deter- 
mination of their points of fusion presents some difficulty, inas- 
much as they pass through an intermediate pasty condition before 
liquefaction. An alloy containing two atomic proportions of 
indium and one of ium begins to soften at 56 deg., and is 
completely melted at 75-80 deg.; alloys containing one atomic 
proportion of indium with one, two, and four proportions of 

allium respectively begin to soften at 16°5 deg.; above that point, 
iquefaction proceeds more rapidly than even that of gallium. 
These alloys are soft, and, according to the “Journal” of the 
Chemical Society, of a white colour, but acquire a bluish tint on 
addition of a further quantity of gallium; they are only dissolved 
to a very slight extent by dilute hydrochloric acid. 

MM. Fou kT SARASIN have published a paper on the depth to 
which the light of the sun will penetrate into the sea. In 
November last they recounted the results of their experiments on 
the same subject in the Lake of Geneva. The present paper 
describes similar experiments made in the Mediterranean off the 
zoological station and harbour of Villefranche. By means of 
photographic plates they have proved that in the month of March, 
in the middle of a sunny day, the rays of the sun do not penetrate 
beyond 400 metres below the surface of the Mediterranean. This 
is established by seven separate experiments, at varying depths 
and different hours of the morning. At 380 metres, shortly before 
11 a.m., the impression on the plate was less than that which 
would have been left on —— to the air on a clear night, with- 
out a moon. Between 1.20 and 1.30 p.m., at a depth of 405 to 
420 metres, there was no trace of any impression whatever on the 
plate. Light clouds do not appear to cause any notable diminu- 
tion in the depth to which the tight penetrates. WVature says they 
also undertook a new series of investigations to determine the 
effect of the season on the penetration of light in the Lake of 
Geneva. They give 200 metres as the extreme limit for winter in 
the lake; but they found that there is as much light at 380 metres 
in the Mediterranean as at 192 metres in the Lake of Geneva; and 
by a comparison of these with previous experiments, it appears 
the light penetrates from 20 to 30 metres deeper in March than in 
September; in the month of August, perhaps the difference is a 
little more. Compared with the series of plates exposed in the 
lake, those of the Mediterranean are characterised by a slower and 
more regular gradation. This gives rise to the idea that while in 
the lake the light would be promptly intercepted by the deeper 
layers, more or less disturbed or muddy, in the Mediterranean the 
absorption proper to pure water would be the principal, if not the 
sole factor in arresting the luminous rays. 

THE physical conditions involved in the injection, extrusion, and 
cooling of igneous matter, formed the subject of a recent paper by 
Mr. H. J. Johnston-Lavis, M.D., F.G.S., &c. Nature gives the 
following abstract -—‘‘ The great disproportion between the displays 
of volcanic activity in the same volcano at different times, and 
between the eruptions of different volcanoes, is a subject deserving 
the most attentive consideration. The violence of a volcanic out- 
burst does not bear any relation to the quantity of material ejected. 
The union of water with lavas may be compared with the solution 
of a gas in water; but there is reason to believe that in their deep- 
seated. sources lavas contain little or no water. If igneous matter 
be extruded through dry strata the eruption might take place 
without explosive manifestations. But if igneous matter be 
extruded through water-bearing beds, a kind of dialysis would take 
place between the igneous and aqueous masses. In this way the 
tension of the steam in the fluid rock may at last become so great 
that a fissure will be formed at the surface and volcanic action will 
follow. In their way the violence of a volcanic eruption will be 

etermined by the quantity of water contained in the strata 
through which the lava passes in its passage to the surface, and by 
the temperature at which it reaches the surface. This theory 
explains the acknowledged sequence of volcanic outbursts of 
different degrees of violence, and the intervals which occur between 
them. It also explains the differences between the central and 
lateral eruptions of a great volcano and the phenomena attending 
its extinction. The structures of the igneous rocks, whether of 
basic or acid composition, are greatly modified by the p in 
them of volatile ingredients. The succession of events indicated 
by the structure of Monte Somma and Vesuvius, Roccamonfina, 

onte Vulture, and Monte Nuovo show that after a long cessation 
of volcanic activity we have an extensive production of fragmentary 
and scoriaceous material, and that this is gradually succeeded by 
the eruption of lava streams. The water and other volatile 
substances, such as sulphates and chlorides, which are given off 
abundantly in volcanic eruptions, may act as solvents for the 
various minerals which constitute lavas, * 


MISCELLANEA. 

THE Bower-Barff Rustless Iron Company, Limited, notify change 
of address from 23, Queen Victoria-street, London, E.C., to 
Broadway-chambers, Westminster, 8.W. 

- Iv is said that the applications for space and concessions at the 
American Exhibition to be opened at Earl’s Court, London, on 
May Ist, 1886, are arriving in great numbers. 

A ¥Ew days ago the Times described what it called an auto- 
accumulator, accredited to Mr. Jablochkoff and so constituted as 
to be a sort of perpetual motor, a character not likely to commend 
it. 

THE foundation stone of the new pier, which will provide a 
fisherman’s harbour of refuge, was laid recently at Newlyn, 
Cornwall. The cost of this pier will be £16,000, which sum has 
been lent by the Penzance Bank to the fishermen. 

SoME very fine belts fora large electric lighting installation have 
been recently on view at 39, Queen Victoria-street, by Mr. J. Okes. 
They are 3lin. and 24in. wide, and about 100ft. in length, of three 
thicknesses for the engine belts, and the dynamo belts are of the 
link type 24in. and 10in. in width. 

Ir is officially notified that classes of instruction in military 
engineering will be formed at the School of Military Engineering, 
Chatham, on the 4th proximo. They will comprise a field-work 
and surveying class of three and a-half months for officers, a 
pioneer class of five months for non-commissioned officers and men, 
and a field-work class of ten weeks for non-commissioned officers. 


Messrs. Ropert Napier & Sons, of Glasgow, have received and 
order to build engines and boilers for several of the larger vessels 
of the Russian fleet. These contracts, together with the two 
belted cruisers they are to construct for the British Admiralty, 
and several vessels for the Eastern Telegraph Companies and the 
mercantile marine, will keep Napier’s yards busy for several years 
to come. 

Messrs. MERRY AND CUNNINGHAME, of Carnbroe, Glengarnock, 
Ardeer, and Cannon-street, London, have nearly completed an 
extensive plant for producing steel by the basic process, at their 
Glengarnock ironworks, capable of producing 1500 tons of ingots per 
week, which they will roll into billets, blooms, slabs and plates for 
boiler making, shipbuilding, and other structural purposes. The 
works will be in operation very shortly. 

TuE Philadelphia correspondent of the Times, Sheneiies on 
the 8th inst., says:—‘‘ The ironworkers on strike took full posses- 
sion of the city of Cleveland yesterday. They marched to the 
various ironworks, compelling the managers to close them. One 
ironmaster was attacked and severely beaten. The pelice are 
apparently unable to cope with the situation, and the Militia were 
assembled at the armouries to-day ready for any emergency. 


Tue Admiralty have decided to arm the Swallow, now under 
construction at Sheerness, with eight 5in. breech-loaders mounted 
upon the Vavasseur system. A doubt, however, has arisen as to 
whether the broadside guns can be conveniently worked inside the 
shield as at present arranged. In order to clear up the doubt it 
has been deemed advisable to have a shield of the proposed size 
and shape set up in the Blazer, gunboat, and arrangements are to 
be made accordingly. 

THE country spent a very large sum of money on the Challenger 
Expedition, and now that the narrative has been published, it has 
been done under the red-tape rule for dry-as-dust_ reports, and to 
cover the cost of production no less than £6 16s. 6d. is being 
charged on the 750 copies published. Here is a book the materials 
for which were obtained at public expense, being published at a 
price which precludes 99 per cent of those who would like it from 
even a hope of getting it. Government encouragement of scientific 
research will not gain much public favour this way. 

A WELL-KNOWN London builder, on being asked by a self- 
important customer for men to do certain work immediately, said 
‘*yes, I keep men hung up on pegs ready for what any impatient 
customer thinks an emergency.” The Sultan of Morocco seems to 
think engineers are obtained much the same way. The Temps 
states he has authorised the Moorish Embassy, as they are in 
Paris, to make use of the opportunity, and take back with them 
on their return to Morocco a few French engineers, in order to 
commence plans for the construction of a harbour at Tangiers. 


Tue death is announced, at the age of sixty-two, of Mr. Henry 
Johnson, sen., of Dudley, a mining engineer of considerable repute. 
The deceased gentleman had been seriously ill for some months. 
Mr. Johnson devoted much of his time and influence to assist in 
establishing the Dudley and Midland Geological Society and the 
South Staffordshire on | East Worcestershire Institute of Mining 
Engineers, of both of which bodies he had been president. Mr. 
Johnson’s most important services as a mining engineer appeared 
in the scheme which he inaugurated fourteen years ago, for opening 
up a coalfield nearer to Birmingham than before, and which 
resulted in the formation of the splendid Sandwell Park Colliery. 


THE Adelaide Chamber of C ce had, at departure of recent 
mails, the Colonies and India says, given considerable attention 
to the question of outer harbour accommodation. Mr. Phillips, of 
the firm of Messrs. George Wills and Co., who expressed satisfac- 
tion at the success which had attended the efforts of his firm to 
take a large ocean steamer up the Port River, and load her at the 
Port wharves, had given it as his opinion most decidedly that this 
sort of thing was only commercially practicable in cases where the 
whole cargo of the vessels was brought to and taken from South 
Australia. No steamer which had only to land a portion of its 
cargo at that port would find it profitable to wait for the tide, 
make its way up the stream, and then wait for a tide again with 
which to go out of harbour. The inference was that under present 
conditions the colony had absolutely no harbour accommodation 
for the largest, fastest, and most important class of steamers which 
visited South Australia. 


Tue Berlin correspondent of the Standard says: ‘‘ The first 
experience which China has had of the results of ordering iron- 
clad war vessels in Germany has been such that she is hardly 
likely to repeat the experiment in a hurry. The three vessels which 
started from a German port last week, and which are sailing 
under the German trade flag for China, were ordered in this 
country some yearsago. They will only arrive at their destina- 
tion, so to speak, after the feast. The vessels ought to have been 
delivered in China before the outbreak of the late war with 
France, where their services were urgently needed and so cruelly 
missed. Owing to the backward state of the shipbuilding industry 
and the dilatory habits of German manufacturers, these boats 
were only finished ‘just in time to be too late.’ They could not 
get out to the East before the war, and accordingly, during the 
whole of the Franco-Chinese struggle, two of them have been 
rusting and lying idle in a German harbour.” 


Or the large number of ingenious devices for automatically 
extinguishing fires, which produce most excellent results under 
carefully conducted experimental trials, very few are afterwards 
heard of producing similar results under the actual condition for 
which they have been designed. Last week, however, one of 
these inventions gave a good account of itself when it came under 
the real test of an actual outburst of fire. This invention, which 
is the Parmelee automatic sprinkler, manufactured by Messrs. 
Mather and Platt, of Manchester, the details of which have 
already been fully described, had been placed in a mill at Bolton. 
At this mill a fire suddenly broke out last week, and was appa- 
rently spreading beyond control, when the sprinkler automa- 
tically came into action, and a shower of water was thrown upon 
the burning machinery, with the result that the flames were very 
soon totally catingetabed. There is little doubt that but for this 


automatic arrangement the mill, which contains 34,000 spindles, 
would have been destroyed, as the workpeople had been compelled 


to save themselves by flight. As it was, the damage done was 
| comparatively trifling, 


. 
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FIFTY-HORSE POWER VERTICAL COMPOUND MILL ENGINE, 
MESSRS, SPENCER AND CO., MELKSHAM, WILTS, ENGINEERS, 


(For description see page 35.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. Bookseller. 

NEW YORK.—Tue Witimer and Rocers News Company, 
81, Beekman-street. 


PUBLISHER’S NOTIOE, 


*.* Next week a Double Number of THE ENGINEER will be published 
containing the Index to the Fifty-ninth Volume, and a large 
quantity of extra matter. Price of the Double Number, 1s. 


TO. CORRESPONDENTS. 


" ¢ 'y for publication, but as a proof of 

good faith. No notice whatever will be taken of anonymous 
communications, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request to copies, 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be — by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

Cc. E. C.—Jenkin & Ewing's paper “ On Harmonic Analysis of Certain 
Vowel Sounds,” Trans. Royal Soc., Edinburgh, vol. rrviii., year 1879. 

J. D.— We do not think the game would be worth the candle, as the tightening 
gear wo' rdly ever be used, A very similar device was employed in 
the old-fashioned marine engine with hemp-packed pistons, to tighten the 
junk ring without taking off the cylinder cover, 

W. T. F.— There will be a lateral strain equal to the lateral effort on the 
pinion or trundle driving the mill. That, you will see, is i ys 
when the mill is at work ; just as much as it is pushed one way, the axle o, 
the horizontal wheel will be pushed the other way, The carpenter is right. 

T. C.—(1) We cannot do better than advise -you to read T; "s * Heat as 
« Mode of Motion.” It would take more space than we can spare here to 
answer your question intelligibly. As a matter of fact, energy is not lost 
by an elastic fluid flowing through a contracted oriice, provided the condi- 
tions are suitable. (2) It is not economical to control a steam engine by 
wire-drawing steam, but there is reason to conclude loss incurred 
in this way is not 80 great as some engineers suppose, 


TAPIOCA MACHINERY AND PLANT, 
(To the Editor of The Bngineer.) 


Sir,—I shall be obliged by any correspondent who will send me the 
names of the manufacturers 


of machinery and a) tus for the 
fap 
London, July 6th. 


SQUARE WROUGHT IRON GASPIPES. 
(To the Editor of The Engineer.) 

S1r,—I shall feel ob! if any of your readers ean tell me the address 
of a firm in England which produces, or keeps on hand, square gaspipes of 
wrought iron ; inside width, 6, 10, or 12mm., or in other dimensions. 

Vienna, July 2nd. 


COPYING PROCESSES. 
(To the Editor of The Engineer.) 
ee Od am desirous of obtaining the latest method of copying letters— 
that is to say, of a person's own handwriting. ve been the 
multiscript or multigraph—a gelatine tablet—but would prefer having a 
machine that did not require any washing after using. I would feel 
greatly obliged if any of your readers would kindly give me particulars 
as to where I could obtain a portable machine capable of being easily 
worked by one person, and of producing from 100 to 300 copies . 7 


writing paper. 
Sydney, NeW, May 28th. 


SUBSCRIPTIONS. 

Tue Encineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
JSrom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers)... .. .. £0148, 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad, 

Cloth cases for binding Tut Encineer Volume, price 2s. 6d. each, 

A complete set of TH ENGINEER can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tuk ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter o) 
advice to the Publisher. Thick Paper Covies may be had, if preferred, 
increased rates. 

Remittance by Post-office order. — Aus 
Columbia, British Gu: Canada, ee of Hope, k, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States 

West Coast “ Africa, West Indies, Cyprus, £1 16s, China, Japan, 


India, £2 0s. 

Remittance by Bill in London. — Austria, Buenos A and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Ri Spain, Sweden, 
Chili #1 16s. Borneo, Ceylon, Java, and pore, £2 0s. 6d. Manilla, 


Mauritius, Sandwich Isles, £2 5s. 
ADVERTISEMENTS. 


«" The charge for Advertisements 0» four lines and under is three shill 
+ odd lines are 


British 
mar! 


Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
pa are to be addressed to the Publisher, Mr. George Leopold Riche; all 
letters to be asldressed to the Bditor of que ENGINEER, 163, Strand. 


. DEATH. 
On the 25th June, at Mount-street, Dublin, James CaRLiLe KERTLAND, 
District Locomotive Superintendent, East Indian Railway, Jumalpore, 
engal, youngest son of the late William Kertland, aged 52. 
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THE DOLPHIN. 

In our last impression we published the report of a 
Board of oom appointed to examine the United States 
cruiser Dolphin and report thereon. We have now before 
us a statement of the particulars in which the ship is found 
wanting, and although we fail to find in them a jus- 
tification for the see ag, condemnation that has been 

upon the ship, her defects are bad enough. 
Summed up in a few words, these defects consist in 
structural 


weakness, miserable leaking decks, and 


improperly arranged steering gear. For the decks no 
justification can be pleaded; and Mr. Roach, the builder, is, 
it is said, ready to make good all defects. The steering 
gear, too, is to be altered. It is proposed by the Board of 

xaminers that the hull should be strengthened, and this 
also may no doubt be done. When even all the improve- 
ments and alterations have been made that it seems possible 
to make, the vessel will be, we think, unsatisfactory, and 
the United States Government will find themselves in 
possession of a slow and weak ship, carrying one small 
gun. It is not very easy to see what purpose such a craft 
can serve. In still water when hard pushed she has barely 
made 15 knots, and her sea s' cannot be more than 13 
knots, probably it will be about 12 knots. This is much 
too slow for a despatch boat ; as a fighting ship she is of 
course entirely useless. 

The contest about the merits and demerits of the 
Dolphin has now become a party question. The last 
Secretary of the Navy was Mr. W. E. Chandler, the 
— Secretary is Mr. Whitney. This gentleman 

enounces the Dolphin, and Mr. Chandler defends her, or 
rather Mr. Roach. “It is clear,” he writes “as the sun 
at noonday that Mr. Roach is responsible only for good 
workmanship. The law of August 5, 1882, authorising 
certain ships and creating the Naval Advisory Board, pro- 
vided that neither of the vessels should be ‘ contracted for 
nor commenced until full and complete detail drawings 
and specifications thereof, in all its parts, including the 
hull, engines, and boilers, shall have been provided or 
adopted by the Navy Department, and have been 
approved in orstilong by the said Board, or by a majority 
of the members thereof, and by the Secretary of the Navy.’ 
This provision of the law was complied with, and Mr. 
Roach bid upon the designs of the Navy Department, and, 
justly and properly, was compelled to guarantee only good 


workmanship. He teed neither speed, horse-power, 


nor anything else, except that the materials should be | o 


‘ first- and of the very best quality,’ and well and faith- 
fully put together, according to the plans and specifications 
of the Department and under the inspection and super- 
vision of the Naval Advisory Board. ere is no ‘loose- 
ness of the contract’ nor ‘absence of effective stipulations,’ 
as Mr. Whitney asserts, but all the provisions are to be 
found n to carry out the fundamental idea upon 
which the contract was based, namely, good work on Mtr. 
Roach’s part applied to the Department designs.” is, it 
will be seen, is intended to exculpate Mr. h at the 
expense of the designers of the ship. The result will be 
much the same in either case to the American taxpayer ; 
and no matter what view we take of the matter, it is 
equally discreditable to the Government officials. If the 
specification and design of the Dolphin were unsatisfac- 
tory, so much the worse for the reputation of the designers. 
If, on the contrary, the ship has not been built up to 
the specification, then so much the worse for the reputation 
of those who ins her during construction. It was 
well known that Mr. Roach took the contract at a very 
low price. “ It is true,” says the Army and Navy Register, 
“that our shipbuilders do not possess the vast facilities of 
Armstrong, Mitchell, and Co., and other foreign establish- 
ments, and it is also true that Armstrong, Mitchell, and 
Co. are not in the habit of bidding several hundred 
thousand dollars under the cost of vessels for the sake of 
obtaining the contract, as it is well known that Mr. 
Roach did in the new cruisers laid down in 1883. It was 
a foolhardy experiment on the part of Mr. Roach which 
we could never understand on any other theory than that 
he expected to be helped out by some sort of favouritism 
at the Navy Department. His loss on the Dolphin 
is relatively greater than on any of the other vessels, 
and doubtless the attempt to scrimp the work on that 
vessel has been greater than on the others.” The 
unwisdom of placing an important contract under such 
conditions would deserve severe comment, if we were 


at} not all but certain that the designers of the ships in 


question never had any adequate notion of what such 
vessels ought to cost. The fact that Mr. Roach was not 
to receive full value for these ships made it imperative that 
the inspection should have been extremelystrict ; but we are 
led to believe that the Dolphin was not built under inspec- 
tion at all, How else is it possible to account for the pre- 
sence of defects thus particularised by the Bellknap 
Board :—“ In the after transom three beams are supported 
by stanchions, rendering the deck above of doubtful 
strength to withstand the shock and strain of a heavy 
sea boarding the vessel at that point, a thing not unlikely 
to happen in scudding. In the same go of the hull two 
reverse frames-are stopped short, and a space of about 
4in. separates them from the reverse frame, continuing to 


| the deck stringer above, thus weakening the frame at that 


important point.” No inspector worth his. salt would 
have passed such defects as these. Again :—“ The plank- 
ing of the berth deck is of inferior quality, rough and 
knotty in various parts, some places indicating sap, and 
caulked in so poor a manner that the entire deck would 


| leak like a sieve in case it became flooded with water, and 


so damage or destroy the-perishable stores and equipments 
stowed below it, in the hold, store-rooms, sail-room, bread- 
room, and the like. The Board was unable to find more 
than two thin threads of oakum in any of the seams, the 
specifications calling for not less than three threads, and it 
was an easy matter to = the threads out by the yard in 
various parts of that deck. Some of the seams in the 
cabin did not seem to have been caulked atall,and noneof the 
seams of that part of the deck—cabin and wardroom—laid 
with white pine;are painted asrequired by thespecifications.” 
It seems that an attempt was aubnequently made to caulk 
this deck, with the result that the whole deck was strained. 
The hatches could not ‘be’ shut without difficulty, and the 
underside of the deck was split and splintered ‘to some 


extent. It is, of course, absurd’ to say that the —— 
n the]: 


who suffered such a deck to be laid did his: duty.. 
engine-room, again, we find that a wooden platform was 
inte’ between the bed-plate of the engine and a 
second bed-plate laid, we presume, on the kelsons. This 
was a charming arrangement to begin with. To make it 
better, we learn concerning the holding-down bolts: 


“Each bolt was to be fitted with an iron filling in lieu of 
the wood, to make solid bolting, but the examination 
showed that some of the bolts lack such appliances, leavin 
to the wood alone the strain imposed by the working o 
the engine, the ultimate effect of which would tend to the 
loosening of the main connection and support.” Again: 
“The supports to the shaft alley are not first-class in 
workmanship, the angles and brackets not being properly 
cut to fit down on the frame of the vessel so as to give the 
best support.” We really cannot find fault with Mr. 
Roach’s men if they scamped their work; the temptation 
to do it was more than human nature could stand. It isa 
remarkable fact that not one syllable is said in the report 
about inspection, and we are disposed to believe that there 
never was any. The theory seems to have been that the 
ship should be built first and inspected afterwards, which 
is a physical impossibility. 

The whole transaction from beginning to end bears the 
stamp of the amateur. Of practical knowledge concerning 
the building or, even as itseems the buying of a man-of-war, 
there wasnone—of thisthe drawings of the cruisers and their 
engines, which we have published, give the clearest evidence. 
There was a general idea of what was wanted, but there 
was no intelligent perception based on experience of how it 
was to. be got. The power stipulated for was too small to 
oe the required speed except under very special con- 

itions such as may no doubt exist on paper but not in 
reality. There is some reason to believe now that a better 
result would be got by altering the pitch of the screw, 
which appears to be too small, letting the engines run 
away, so to speak, faster than the boilers can supply steam. 
Nearly, if not quite, the same horse-power ought to be got 
witha slightly coarser pitch, and with a corresponding 
gain in is ate That is to say, more of the power is now 
expended wastefully than would be the case with better 
proportions. The addition of a few feet to the height 
f the chimney might make a very t difference. Ina 
word, an experienced man could, we think, get more out of 
the engines and the ship than has been got out of them 
yet, or ever will be got while the gentlemen of the United 
States Navy have to deal with her. All that we wrote in 
the way of criticism concerning these ships has been 
justified in the case of the Dolphin at events. It 
remains to be seen what will be the end of the other shi 
namely, the Atlanta, Chicago, and Boston. The New 
York Times recently contained the following paragraph :— 
“Secretary Whitney expresses the confident belief that 
before long we shall have naval vessels worthy of our 
gallant navy, and he has caused plans for three new 
cruisers to 2 om sms But how are we to get these 
new vessels? e may employ some one besides Mr. Roach 
to build them, but if the builder is — to follow 
specifications such as were given to Mr. h the ships 
will still be unsatisfactory. The truth ap to be that 
while we have had ample experience in building wooden 
ships, we have had little or none in building iron or steel 
ships. There is probably not one officer in the Navy who 
has any practical knowledge of iron shipbuilding, and 
Mr. Roach is about the only man who has built sea-going 
iron steamers on this side of the water. If we are to 
have good iron or steel ships we must have naval officers 
capable of making the drawings and specifications, or 
we must trust the work of designing as well as building 
to -a competent builder; and where we are to find 
either the one or the other it is difficult to say.” 
To this it is replied by other journals that there are 
various firms; such as W. Cramp and Sons, Harlem and 
Hollingsworth, and Pusey and Jones, who can do what 
is wanted. Far be it from us to say that they cannot, but 
we do say that they have had no experience whatever in 
building men-of-war of a modern type, and that even if 
they had-they have not the proper workmen. Even in 
this country, it is well known that specially trained men 
are required to produce the partieular quality of work put 
into men-of-war. They do not exist at all on the other 
side of the Atlantic. That Americans can build special 
types, such-as river steamboats, better than any other 
nation in the’ world we admit;. but they really do not 
know in any practical and with-ability-to-produce sense 
what a man-of-war is. Their proper course would be to 
pocket national pride; come to this country and order a 
man-of-war or two; send over to this country a few prac- 
tical men who would watch the construction of this ship, 
and who would subsequently be able to form an opinion 
worth something as to whether American contractors and 
designers were or were not competent men. The ship 
herself would serve as a pattern, and would in any case 
be well worth a long price. Of ‘course this advice will 
not be taken. The people of the United States have 
plenty of money. They do not feel the want of a Navy, 
and if they think it best to go blundering away in search 
of a man-of-war, we shall not complain. Only it would 
asa be as well that in future Americans should not 
t too much of their powers of producing, let us say 
steel-shafting for one thing. 

It is amusing to note that Secretary Whitney is deter- 
mined not to be outdone by ex-Secretary Chandler. He 
has ordered designs to be prepared for a new war cruiser, 
.and his schemes are ambitious. He has taken our own 
Inconstant for his model—not too happy a selection—and 
the new cruiser is to have a displacement of 5000 tons, and 
to steam 18 knots. She isto be driven by twin screws, and 
to indicate 7700-horse power, steam being supplied by 
fourteen boilers, 12ft. diameter and 10ft. 4in. long. She is 
to be fitted with four 8in. breech-loaders in semi-turrets, and 
six Gin, rifles on each broadside. She is to carry 850 tons of 
coal. There are also to be built a 3700-ton boat of the 
Mersey class and ‘a'1600-ton Scout. The question is, Who 
is to build them? | 

. THE BEARINGS OF LARGE MARINE ENGINES. 
No subject, | peas is of greater concern to a sea-going 
engineer outside of his boiler-room than the condition of 
his bearings when running. Unremitting attention is re- 
quired under all circumstances, and with machinery of the 
best design occasional trouble seems to be experienced 
from heated brasses. In the vertical type of engine which 


- 
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is at present almost universally adopted a very heavy duty 
is placed, even in ordinary fine weather working, on the 
bearings of the cranks and connecting rods by the weight 
of pistons and rods, especially in the case of tandem engines, 
where masses of many tons weight have the direction of 
motion changed several times in a minute ; but when at the 
end of a long run any slight slackness is present, or bad 
weather induces racing, the conditions are much more 
trying. Placed as they are between large and compara- 
tively rigid portions of the machinery, such as shafts and 
connecting rods, or shafts and entablature, brasses seem 
certainly likely to get the worst in the encounter if any- 
thing approaching hammering occurs. It is generally 
found on examining bearings that have heated that an 
alteration in figure has to be explained, and the heating is 
usually given as the cause ; but a little consideration will 
show that, instead of this causing the change of shape in 
the brasses, the converse is more reasonable, and the change 
of shape causes the heating ; for supposing a shaft to have 
such a vertical load on it as will cause failure of the brass 
by compression, the intensity varies from the middle, where 
it is greatest, to the sides, where it is x//—that is to say, the 
portion immediately under the shaft is the most compressed, 
and tends to bring the sides in. This is recognised by some 
engineers, who make it their practice to secure the sides of 
the brasses by substantial screws in such a manner as to 
prevent any closing on the shaft. Many of the well-known 
alloys give excellent results where the only requirement is 
a bronze of suitable hardness to best resist wear and 
reduce friction; but such mixtures are usually defi- 
cient in the other qualities necessary for purposes of 
machinery bearings, such as rigidity and resistance to 
compression. Where the harder alloys are used, they 
‘are frequently introduced in pellets, and are backed up by 
a brass of suitable strength and thickness; but the tendency 
in recent years seems to incline towards the use of sub- 
stantial bronze or gun-metal bearings of simple construc- 
tion, well cleared at the sides to prevent gripping, and of 
as ample surface as the space at the rcs of the designer 
will allow. 

The softer alloys of the various so-called antifriction 
types have still their adherents, and bearings lined as 
directed by the makers have given excellent results ; but 
if any failure at all occurs the quantity of metal lost is 
usually so large as to require a stoppage to be made and 
the spare bearings fitted, whereas with brasses made of 
the harder alloys a little slowing down of the engines, and 
some continuous attention, will generally avoid such neces- 
sity, and any metal that is lost by abrasion will not be 
more in amount than enough to perhaps cause a little 
knocking. If any of the abraded metal adheres to the 
shaft it is usually, too, less in amount than with some 
varieties of the antifriction metals ; but it is obvious that 
no combination of materials will stand any but the very 
smallest amount of this action. With a fairly hard brass, 
however, a little trouble occurring at one part, say at one 
end, may be kept within reasonable limits with some 
degree of probability ; but bearings lined with soft metal 
have sometimes been known to fail from end to end in a 
very short time, the soft metal simply melting out into the 
crank pit. The perfect material of which to construct 
large bearings has yet to be met, combining, as it should, 
good wearing and antifriction properties, and the some- 
what opposite qualities of rigidity for preventing change 
of form and: ductility for preventing fracture. 

The constant use of water and oil, which are allowed to 
form an emulsion in the bearings, is so usual now-a-days 
in marine practice, that any remarks calling. it into 
question amount almost to heresy. It has been pointed 
out, however, by persons qualified to speak with some 
amount of authority on the subject, that the bearings that 
can be worked without water show much the better surfaces. 
A shaft that has been working with oil lubrication only 
offers a better face for frictional purposes than one that 
has been running continually with salt water in contact 
with it. The corrosive effects of sea water on iron are 
generally apparent, although, from the nature of the con- 
ditions, small in amount. The fact of water being so gene- 
rally used may be taken to show that necessity or con- 
venience demands it, the latter being more probably true. 
If any tendency to heating is present, it is evident that, to 
carry off heat, water offers special facilities from its pro- 
perties, and it can be applied on the surfaces directly where 
the frictional influences are active ; whereas if conduction 
is relied on to carry off heat to the neighbouring and cooler 
portions of the structure, it will prove utterly insufficient. 
Water directed on the outside of a bearing will be found 
generally quite useless ; with the higher powers and speeds 
now usual, any heat must be removed by water in absolute 
contact with rubbing surfaces. Under these circumstances, 
with good management, the quantity of water used is ex- 
tremely small if applied uniformly. Where heavy pressure 


is present the lubricant should of course be of a nature to’ 


resist squeezing out; but many oils that possess.this quality 
at ordinary temperatures become very fluid with a very 
slight increase, even the heat of the engine-room causing 
an amount of fluidity that is undesirable. Some varieties 
of the mineral oils lately introduced, of a heavy quality, 
give great satisfaction in use. Castor oil, too, in spite of 
its rather high price, is found economical when used in 
suitable quantities, which by careful attention may be 
very small indeed. Its consistency is such that it travels 
slowly through the wicks and keeps well in the bearings. 
A point of great importance in the design of brasses of 
large sizes is that of providing ample bearing surface in 
the bed plates; motives of economy sometimes suggest 
large portions being cast in such a manner as only to give 
support here and there by ribs or other projections. This 
will generally lead to trouble in course of time ; for although 
the principal effort may be in a vertical direction, sub- 
sidiary influences are at work tending to cause a lateral ora 
rolling motion of the shaft in its bearings. The varying 
angle of the connecting rod and the centrifugal tendency 
of the crank arms and pin, when counter-weights are 
omitted, as is very usual now, both encourage side play in 
the brasses, which in time accumulates, and leads to great 
difficulty in keeping the adjustment corvect, more particu- 


larly where the brasses are square sided, and perhaps not 
as well fitted originally as round brasses. 

The practice of clearing away the sides of bearings, to 
prevent gripping and encourage lubrication, is sometimes 
carried to extreme limits, the crank-pin brasses in quick 
running engines requiring in particular a certain amount 
of effective surface at their sides. The advantage of some 
slight amount of end play in journals has been too often 
pointed out to require notice. 


LOWER THAMES VALLEY MAIN SEWERAGE, 


THE unsatisfactory state of sewage disposal asa branch 
of engineering has seldom been so clearly shown as it has 
been by the history of what has been known as the Lower 
‘Thames Valley Main Sewerage Board. The district being 
unable to arrive at asatisfactory method of meeting the re- 
quirements of the Thames Conservancy Acts, this Board 
was formed for the purpose of uniting into one large block 
the several districts of Richmond, the Richmond Union— 
including Barnes, Kew, Mortlake, and Petersham ; King- 
ston-on-Thames, Surbiton, New Malden, East Molesey, 
the Kingston Union—including Hampton, Esher, Hook, 
Long Ditton, Thames Ditton, West Molesey, and King- 
ston Special Drainage District, Hampton Wick, Ham 
Common, Heston, and Isleworth. The whole of these 
were united in one large district for the purpose of making 
a main sewer for the use of all the constituent sections. 
The purposes for which the United District was formed 
were defined by the Provisional Order of June, 1877, and 
Confirmation Act of September, 1877, and it was ordered 
that the duty of the Joint Board should be to carry out 
these purposes within three years from the latter date. 
Years went by, and other orders were obtained, pro- 
posals were considered, eminent engineers called in to 
devise methods of uniting the districts and carrying out 
the sewage disposal works; committees of inquiry 
formed, schemes examined, heavy expenditure incurred, 
and finally, after nearly eight years la and 
nothing arrived at, Parliament has been called upon, and 
has the Lower Thames Valley Main Sewerage 
Act, 1885, the chief purpose of which has been to dissolve 
the Joint Board, but at the same time to define the terms 
under which any two or more of the sanitary authorities of 
the constituent districts may be combined to form a united 
district, and the purposes for which such a combination 
may be made. Under the new Act, the constituent 
authorities are to be indemnified against proceedings for 
discharging sewage into the Thames for two years. The 
Local Board of Hampton Wick and the Surbiton Improve- 
ment Commissioners are excluded from action under this 
Act. 

During the existence of the Joint Board the schemes 
chiefly considered were one for treating the entire sewage 
of the united district by means of chemical precipitating 
works at Mortlake. The idea of centralising such a 
quantity of sewage in one spot, however, naturally raised 
great opposition on the part of the residents and property 
owners of the district ; and although the scheme was sup- 
ported by the Local Government Board, it was rejected by 
a Select Committee of the House of Commons after a pro- 
tracted hearing of evidence for both sides. The Board 
subsequently adopted Sir Joseph Bazalgette’s scheme for 
carrying the whole of the sewage down to Crossness ; but, 
at the same time, several of the constituent district 
authorities took action to prove that the Thames Valley 
Board should be dissolved, so as to leave each district free 
to devise and execute its own scheme. The result was 
another long and costly official pf which has ended 
in the passing of the Act of 1885 dissolving the Joint 
Board. 


The subject is discussed in more detail in the article by 
Mr. Henry Robinson, which we publish on another page, 
and to this article, without endorsing all that Mr. 
Robinson has said, we direct attention. There are after 
all but few methods of dealing with town sewage. 
The first, most effective and least costly, is to carry 
it out to sea; but when the town to be drained is any con- 
siderable distance from the sea, the method becomes costly, 
and then filtration, and irrigation, or precipitation, or 
chemical treatment and filtration are necessary. None of 
these processes can be carried out very cheaply, but some 
are more effective than others, and each specially recom- 
mends itself under special circumstances. The system 
that would commend itself for a place on the sandy sur- 
roundings of Aldershot would not be the best for a low- 
lying district on the heavy land of Slough. It is quite 
impossible to say generally that any one system is the best, 
but it may safely be said that for any but drainage direct 
into the sea, it is only under exceptionally rare circum- 
stances and conditions that several districts may be 
combined into one for sewage dis Combination for 
water or gas supply is a very different matter. Land for 
filtration purposes, of suitable character and position, is 
more easily obtainable in small lots than in one very 
large one. A very large sewage treating works or farm 
may a nuisance, the existence of small works 
or farms need hardly be known. Above as well as below 
a certain size, the cost of the buildings, plant, materials, 
land, and operation, cost more per head of population, 
and difficulties or mishaps are less likely to be serious when 
each district deals with its own sewerage than when all are 
combined in one Jarge concern. 

The information which has been taken in evidence 
during recent inquiries fully confirms previously existing 
knowledge of the necessity for a treatment of every district 
according to its position, geographically as well as geolo- 
gically and hyetographically considered, its size, and its 
character industrially. No one system is generally appli- 
cable, and the history of the Thames Valley Main Sewerage 
Board is a history of failure in the attempt to make one 
system adapt itself to the circumstances of a large number 
of places, differently situated in the various respects above 
alluded to. 


SHIPPING AND THE ROYAL COMMISSION, 
As some of the tables of the Board of Trade given in evidence 
before the Royal Commission were published in the shape of 


Parliamentary papers, the shipowners have taken a somewhat 
similar step by publishing the evidence given by one of their 
number; and it must be acknowledged that Mr. Scrutton, the 
witness in question, does make some fairly good assaults on the 
position of the Board of Trade. It may be remembered that 
the late President stated, and repeated the statement, that the 
loss of life at sea in a given year was at the rate of “one in 
sixty” of those engaged in British merchant shipping. Of 
course this was based on the statement of a given loss of life 
and a given number of seafaring men. Mr. Scrutton deals with 
the question by attacking both the divisor and the dividend. 
He affirms that the number of seafaring men at the time was 
considerably above that on which the statemert rests, But 
whilst on this point there may be doubt, there is none on the 
question as to the number of deaths, for it is clearly shown, and 
seems to be admitted on the part of the Board of Trade, that 
there were duplicate entries in the lists of the seamen, that 
there were the entries of fishermen and others who were said to 
be excluded, and that there were also other errors. It is clear, 
then, that if the actual number of lives lost needs amendment, 
the proportionate loss will also be erroneous. The shipowners 
have then, in degree, proved their case—which was that the 
statements of loss of life were erroneous and exaggerated, and 
that it is needful that there should be greater care taken to 
have the figures revised and amended before “charges” are 
based upon them. Clearly the victory so far rests with the 
shipowners, and it will be interesting to notice the attitude of 
the new head of the Board of Trade to the shipping interest. 


THE MADRAS HARBOUR WORKS, 


WE are glad to hear that there are signs that the restoration 
of the breakwaters at Madras, destroyed some two years or so 
back, is to be undertaken immediately, We are informed that 
large consignments of cement have been received there, and 
that a careful overhaul is being made of the concrete blocks 
that had not been placed in situ when the destructive effect of 
the cyclone was experienced. Each of these has been care- 
fully examined, and where any of them have suffered from their 
long exposure and weathering, the defects are being carefully 
made good. New machinery has also been provided for the 
ready laying of the blocks in position; and this fact affords, 
perhaps, the strongest evidence of early prosecution of the work 
of renewal. ‘The trains have also recommenced to run from the 
quarries at Pallaveram to the beach; while the crushing machines 
at Royapooram are hard at work preparing the stone for the 
manufacture of further concrete blocks required. We have 
above used the term “ renewal” in reference to these operations, 
but we regret to be without information as to whether that 
term can be justly applied. Even “reconstruction” would 
perhaps be equally inapplicable, for we hold that it cannot be 
intended to rebuild the breakwaters on the design which 
formerly proved to be so inefficient. If, as we presume, that 
design is to be greatly added to so as to strengthen the work, 
detail as to how this is to be effected would be of extreme 
interest, for it would seem to be an operation of great difficulty 
to add to the thickness of a partly constructed breakwater the 
faces of which have already been completed. 


SHAM SHEFFIELD CUTLERY, 


Ovr American friends, in the hope of “getting into” the 
Sheffield cutlery trade, are stated to have named one of their 
Liliputian localities Sheffield, so that they could honestly say 
the cutlery made there was Sheffield cutlery. This expedient 
has not prospered, as American competition with Hallamshire- 
made knives and forks, and other goods with a cutting edge, 
has never prospered, and is now practically extinct so far as 
cutlery proper is concerned. Fear of American competition in 
cutlery manufacture has long since been infinitesimal. French 
and German makers are more determined and unscrupulous as to 
their rivalry. Sheffield manufacturers have very naturally been 
much incensed by a recent discovery made by the Customs 
authorities. A large quantity of cutlery had been brought from 
Germany to ‘London to be transhipped for export. The goods 
were found to be stamped Sheffield, the intention no doubt 
being to export them as real Sheffield made products, The 
Customs, it was said, intended to return the goods to the makers, 
but to this course it is strongly objected that if the wares are 
sent back they will be forwarded to some other market where 
they will be foisted off upon inexperienced buyers. It is held 
at Sheffield that the only way to stop this kind of business is to 
stamp out the pest of spurious productions whenever found, on 
the principal of Carlyle, when you find a lie, kill it. Sheffield 
has suffered a great deal in the past from this kind of dishonesty, 
and ought to follow the example of several leading firms who 
expend large sums of money every year in prosecuting trade 
pirates who show no end of ingenuity in endeavouring to copy 
trade marks with which to sell unreliable rubbish, 


LITERATURE. 
Gas Engines, By W. Maccrecor. London: Symons and Co, 
1885, 231 pp. 
Tuis is the first book on the engine published in this 


country. Several have been published in Germany, where 
the gas engine itself seems to haveamore general application 
to industrial purposes than here. Hitherto all we could 
boast were a few articles scattered here and there in the 
technical journals, giving the results of some gas engine 
trials and experiments, and a few papers read before 
scientific societies. The author has gathered together in 
his pages much of that which is worthy of gathering from 
these sources, and this, with casual references to the patent 
specifications, may be said to compose the book. This 
want of information, so far as the engineering public is 
concerned, is due entirely to the small number of firms 
engaged in the business, where each deems it advisable to 
hide his information, gained generally at great expense. 
On this account chiefly, this book cannot be said, as the 
author acknowledges, to be exhaustive. 

The first chapter treats the subject historically, showing 
the steps taken to evolve the engine of the present day. 
Lenoir in 1860 was the first to make a gas engine which 
could be used for practical purposes. It was manufactured 
in this country by the Reading Ironworks Company. The 
engine was double-acting, and the combustible mixture 
was ignited by the electric spark; the defective ignition 
and its great consumption of gas contributed greatly to the 
nou-permanency of its success. 

M. Tresca tested two engines of Lenoir’s. With an engine 
having a cylinder of 7‘lin. and 4in. stroke, the power 
measured on the brake was ‘57-horse power, and the gas 
consumed 112 cubic feet per brake horse-power per hour, 
M. Tresca also estimates the distribution of the heat 
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generated as follows:—Heat carried off by water jacket 
and exhaust gases, 69 per cent.; heat converted into work 
at the brake, 4 per cent.; losses (radiation, &c.), 27 per 
cent.; total, 100 per cent. Defective ignition is caused by 
the conductor points in the cylinder getting wet, and thus 

reventing discharge of the spark at the proper time. 

he author speaks of Lenoir using air and gas in the pro- 
portion of 20 to 1. What proportion would the air have 
to the gas when mixed in the cylinder with a residuum 
equal to a third of the charge? Such a proportion of gas 
to air at atmospheric pressure is not ignitable, and the 
real as see which Lenoir used was from about 10 to 14 
to 1. . Tresca says 10 to 1. 

Hugon, though introducing his engine after Lenoir, 
seems to have devoted his attention for a long time pre- 
vious to this to the improvement of the gas engine. Mis 
engine is arranged very much like Lenoir’s, but remedied 
that engine’s deficiencies by providing a flame ignition. In 
the slide which admitted the gaseous mixture to the cylin- 
der was provided a pocket, which at the proper time com- 
municated with the gas supply and a flame. The flame 
ignited the gas in the a and just before the slide 
opened the pocket to the cylinder it was closed to the 
atmosphere, thus preventing escape of pressure. Hugon 
also injected water into the cylinder, to cool and lubricate 
it, the water bein etepented: by the heat of the combus- 
tion as steam, and was intended to assist in the expansion 
of the gases, 

Simon and Beechey, of Nottingham, later on also at- 
tempted, in a slightly different manner, the same thing. 
Round the topof the working cylinder a chamber was few. 
— filled with water, and on the heat of the explosion 

ing communicated to the water, steam was generated 
and was allowed to enter through a slide valve to the working 
cylinder. But attempts like these to utilise steam in this 
manner are fallacious. With steam in the midst of a 

ous body at a temperature of 1500 deg. C. it would 
irectly lower the temperature of combustion, and thereby 
diminish the expansion of the gases—the opposite effect 
from what was intended. Besides, the difference of the 
specific heats of steam and the combustible gases is so 
great, that to provide the same expansion twice the heat 
would be necessary. Hugon, however, managed to 
decrease the consumption as compared with Lenoir, 
and produced a more regularly working machine. It 
was manufactured in this country by Thos. Robinson and 
Son, Rochdale. 

M. Tresca tested an engine of Hugon’s with a cylinder of 
13in, diameter and 12°7in. stroke. The explosive mixture 
was 1 of gas to 13°9 of air. The power measured on the 
brake was 2°07-horse power, and the consumption 90°93 
cubic feet per brake horse-power per hour. While Hugon 
remedied the defects of Lenoir, he introduced others of his 
own creation, to wit, the flexible bellows in which was drawn 
the combustible mixture, which afterwards was pushed 
into the working cylinder. These bellows often burst, and 
there always was a t danger of leakage. 

Barsanti and Matteucci, in 1857, were the first to intro- 
duce the atmospheric engine, which became ten years 
later, in a nearly similar arrangement, known as the Otto 
and Langen engine, called sometimes from its noise, “The 
Shooter Engine.” The author says of the engine which 
was exhibited at the Paris Exhibition, 1867, “Opinion, 
however, of the new motor would have been unfavourable 
if the economy of consumption of gas, in comparison with 
others, had not been apparent. According to the publica- 
tions of that time, the judges were forced to praise the 
engine for its economy, yet to blame it for its construction.” 

he Otto and Langen engine was introduced and manu- 
factured in this country by Crossley Brothers, Manchester, 
and the results of a trial given b Mr. F. W. Crossley 
show conclusively the superiority of. this engine over the 
Lenoir and Hugon in the consumption of The engine 
had a cylinder of 6in. diameter and 40in. stroke. e 
explosive mixture was used in the proportion of one of 
gas to six and a-half of air. The brake horse-power was 
2°12, with a gas consumption of 30 cubic feet per brake 
horse-power per hour. M. Tresca—often already quoted 
—gives the results of his tests as 48°63 cubic feet per brake 
horse-power per hour. Another person—Mr. W. A. Brad- 
ford, in the English Mechanic—gives the results of tests 
on an engine used by him as 22 cubic feet per brake horse- 
power. With such diverging results as these, it is impossible 
to arrive at any estimate of the real consumption of gas; but 


it is enough for the author’s purpose to show that the con- | it 


sumption was less than that used in the Lenoir and Hugon 
engines, 

o real advance was made with the gas engine until 
1876, when Mr. Otto introduced his compression engine, 
which is so familiar in thiscountry. In this engine, unlike 
all the preceding engines which we have mentioned, an 
ignition of the combustible mixture occurs every two 
revolutions of the crank. The cycle of operations used b 
Mr. Otto was not new, as it had been propounded by M. 
Alph. Beau de Rochas in the year 1862 in a treatise 
entitled “Nouvelles Recherches sur les Conditions Pra- 
tiques de plus Grande Utilisation de la Chaleur et en 
General de la Force Motrice.” It is curious reading this 
work, as it describes word for word the operations which 
take place in Otto’s engine. M. Beau de Rochas says :— 
“The question being thus propounded, the sole arrange- 
ment really practicable consists evidently in forthwith 
employing but one cylinder, so that it is the largest 
possible, and further in reducing the resisting movements 
of the gases to their absolute minimum. Then, and for the 
same side of the cylinder, we are naturally led to execute the 
following operations in a period of four consecutive strokes : 
(1) Suction during an entire stroke of the piston; 
(2) compression during the following stroke ; (8) ignition 
at the dead point and expansion during the third stroke ; 
(4) forcing out of the burnt gases from the cylinder on the 
fourth and last return stroke.” This is exactly what Otto 
does, and he produces thereby a thoroughly practicable 
working machine, the only difference being, perhaps, that 
M. Rochas does not describe the elaborate system of 
stratification which Mr, Otto has ee and by which 
he says he gaing gradual combustion, Mr, Otto says that 


all engines constructed before the date of his patent 
worked with sudden explosion, this being the difference 
between his and theirs, Here the author quotes from an 
article by Hirn in the Polytechnisches Centralblatt, 1861, 
“On the Theory of the Lenoir Gas Engine,” which shows 
clearly that as early as the year 1861 the existence of the 
products of combustion in the cylinder of the gas engine 
was known, and that the non-recoiling action of the engine, 
because of this neutral gas, was also explained. To prove 
directly whether the explosion in Lenoir’s engine was 
sudden or gradual, the author quotes Mr. Dugald 
Clerk, who in his paper “On the Theory of the Gas 
Engine,” gives di from a Lenoir engine, in which 
the time of explosion is found to be from one twenty- 
seventh to one-thirtieth of a second. Professor W. G. 
Adams, referring in his presidential address before the 
Society of Telegraph Engineers to the experimental tests 
made on gas engines at the Crystal Palace, says that the 
committee conducting the tests came to this conclusion, 
among others :—“ With perfect _— the rate of increase 
of pressure is very nearly uniform up to the maximum, 
which is reached in about the one-thirtieth of a second.” 
The tests were made with several different sizes of Otto 
and Clerk engines, thus apparently proving that the com- 
bustion at the present time is not more gradual than it was 
at Lenoir’s. 

Mr. Otto ascribes the success of his engine to this so- 
called gradual combustion, and does not admit, as some 
experts assert, that compression, and compression only, 
has been the thing which has raised the gas engine 
from a scientific toy to a real competitor with the steam 
engine. Mr. Clerk has calculated the duty of an 
engine working with compression as Otto or Clerk’s 
and one working without compression as Lenoirs; the 
duty of the compression engine being 0°45, the duty 
of the non-compression engine being 0°21, and Mr. 
Clerk says that “the great advantage of compres- 
sion over no compression is clearly seen. By the simple 
operation of compression before heating, the former type of 
engine gives for the same expenditure of heat 21 times as 
much work as the first. hat compression does,” he 
says, “is to enable a great fall of temperature to be 
obtained due to work done with but a small movement of 
the piston.” This, we think, sums up the matter, and 
shows that without rom we should have had ver 
little advance on the old type of gas engine, even wit 
“ gradual combustion.” 

In Professor Thurston’s experiments on an Otto engine 
of 10-horse power, the explosive mixture used varied from 
1 volume of gas to 6°2 and 7°7 volumes of air, and the con- 
sumption of gas per brake horse-power per hour varied from 
29 to 33°4 cubic feet. Many attempts have been made by 
different inventors to produce an engine more regular in 
working and smaller in bulk for the same power than the 
Otto, the most notable among these being Mr. Dugald 
Clerk’s type of motor. This motor has an ignition every 
revolution of the crank, and to gain this sdeanhiee Mr. 
Clerk uses a second cylinder placed alongside the working 
cylinder, which he calls the displacer. The crank of the 
displacer piston precedes that of the working piston by a 
quarter of a revolution, and into the displacer is drawn for 
two-thirds of its stroke air and gas, and for the remaining 
third of the stroke pure air only. This pure air entering 
the displacer last is the first to be pushed out of it, and by 
the time that the displacer piston is returning, the piston 
of the working cylinder is uncovering the exhaust ports 
and allowing the pressure in the working cylinder to fall; 
this allows the pure air, being pushed out of the displacer, 
to enter the working cylinder and sweep out the products 
of combustion remaining in it. After the pure air comes 
the explosive mixture, It is claimed for this system that 
the air prevents premature — of the explosive 
mixture by sparks or lingering e in the cylinder. The 
difficulty, it seems to us, is to keep the air pure from the 
mixture—a thing which, we think, cannot be accomplished 
satisfactorily. e have reason to believe that, perhaps 
from this cause, Mr. Clerk does not prevent premature 
ignition, and if not abandoned by him for something better, 
it is not insisted upon by him as the one thing necessary 
for success in his engine. However, Mr. Clerk has pro- 
duced an engine s for its power, regular in working, 
and economical. 

To overcome this difficulty of premature ignition in 
— having an ignition every revolution of the crank, 
it has been pro by some to govern the engine in a 
different manner—viz., instead of missing several ignitions 
when the engine overruns, to have always an ignition, but 
to reduce the quantity of combustible mixture ignited at 
each revolution when ne Such is the manner in 
which Messrs, Andrew and Atkinson govern their 
respective engines, and they seem to gain their object with 
more or less success, although we notice that both makers 
in later types of engines produced return to the older 
method of governing by cutting off the supply of gas. The 
reason for this is obvious. If the governing is effected by 
varying the quantity of gas ins of cutting it quite off, 
a mixture is frequently obtained that misses fire, but 
which may be sufficiently rich to ignite afterwards. The 
loss of by governing in this way is, moreover, very 
considerable when the engine is running on very variable 
work. This is one of the reasons for the economy of the 
Crossley engine on variable work. 

The rest of this book, from which we have quoted con- 
siderably, is taken up with discussing the theory of the 
engine, but here the author’s work is not at all satisfactory, 
especially from thethermodynamicpointof view. Thesubject 
has been better treated in one, or we may say two German 
brochures, and the author is largely indebted to Mr. Clerk 
for one of the most satisfactory parts of his book. He 
hardly does justice to those from whom he has 
“ag his information and illustrations, especially for the 
atter, to Herr Schottler’s “Die Gasmaschine.” Those 
who know little or nothing of the gas engine, and the 
principles on which it is founded, this volume will 
assist; but those who have devoted their attention to 
this subject, and who might be inclined to think that at 
last some of their difficulties would pe cleared up, will 


despair at the result presented to them. However, this is 
not the author’s fault, who has apparently, as far as 
practical details are concerned, done the best he could with 
the material at his hand. 


PRIVATE BILL LEGISLATION. 
THE past week has yielded little of interest in connection 
with the proceedings of Private Bill Committees, and the early 
prorogation of Parliament now promised is likely to hasten 


these inquiries on to a speedy and perhaps uneventful conclu- 
sion, Nevertheless, there are some results relating to Private 
Bills well worth recording at this moment. From the last Offi- 
cial Return published, it appears that up to the moment of the 
last brief adjournment of Parliament for the election of the 
new Government 159 Private Bills had been read a second 
time in the House of Commons, 115 a third time, after the 
Committee stage in most of the cases, and 39 had received the 
Royal Assent. Among those in the last category, they having 
been thus passed into law, were: The Albert Palace Association, 
Ashton-under-Lyne, &c. (District) Water, Blackburn Water, 
Caterham Spring Water, Central Argentine Railway Company, 
Coatbridge Burgh, Dore and Chinley Railway, East and West 
India Dock Company, Eastern and Midlands Railways, East 
London Railway, Eltham Valley Light Railway, Isle of Ancholme 
Railway, Liverpool and Birkenhead Subway, Llangammarch 
and Neath and Brecon Junction Railway, London, Chatham, 
and Dover Railway (Capital), London Riverside Fish Market, 
North Cornwall Railway, North Metropolitan Tramways, 
Port Glasgow Harbour, Skipton and Kettlewell Railway, 
Southport and Cheshire Lines Extension Railway, Tilbury 
and Gravesend Junction Railway (abandoned), Waterford, 
Dungarvon, and Lismore Railway Bills. Seventeen Bills had 
been withdrawn after one or other preliminary stage; in 
nine instances the Standing Orders were reported not to’ have 
been dispensed with to enable them to proceed ; in one case it 
was intimated that the parties do not proceed, viz., for example, 
the Merionethshire Railway Bill; and in two or three it was 
reported that the preamble had not been proved. The number 
of measures disposed of materially reduces the work yet to be 
done; but it leaves a large balance very much dependent on the 
duration of the Session. Against that balance, however, must 
be set the 115 which have passed the third reading and only 
await the formal Assent. Thus nearly 350 Bills have been really 
or virtually decided, and this, considering all that has recently 
occurred in Parliament, is a very substantial achievement. 
Reverting to the Select Committees in both Houses, we find the 
Ship Canal Bill still engaging Mr. Forster’s Committee of three. 
Apparently weary beyond further endurance, the Committee 
last week expressed their decided opinion that the case for the 
promoters having already occupied three weeks, ought to close 
their case at once ; and, further, that they need not present any 
more witnesses as to the commercial part of the question. 
This strong intimation had the desired effect, for the end of the 
week saw the end of the story for the Bill, and the opponeits 
are now once more submitting their evidence, beginning with 
that of the engineers who disapprove of the project. It is 
unlikely that anyone wishes for a repetition of the oft-repeated 
contentions against the Bill, and it will be sufficient now to 
wait for the final sitting and decision of the Committee. As 
Mr. Forster observed, it will be a race to finish before the end 
of the session, and the settlement of this severe contest cannot 
be long deferred. The Select Committee, of which Lord 
Onslow was chairman, the Lower Thames Valley Main 
Sewerage Bill, which dissolves the Joint Board—as we 
explained some time ago—and forms seventeen new united 
districts from the various local authorities in the Thames 
Valley, to deal with the sewage. The Bill was opposed in 
Committee from several quarters, especially from Hampton 
Wick, but this last opposition was withdrawn upon an 
undertaking being given that sewage works should not 
be placed on the eyots opposite Hampton Wick. This 
measure, it appears, has been amended in several important 
particulars since it left the House of Commons. In the form 
in which it will now be returned to the Commons it carries out 
the recommendations of the Local Government Board to levy 
all the expenses of any new Joint Boards which may be created 
within twelve months from the passing of this Act, upon an 
assessment in the new united districts based upon and in pro- 
portion to the rateable value of each district as reduced for a 
general district rate in the case of urban districts, and in the 
case of rural districts as reduced for special rating purposes, 
instead of upon the poor-rate assessment, as was proposed by 
the Bill. The Bill has also been so amended that no two or 
more sanitary authorities can agree to constitute themselves 
into new united districts unless such agreement is sanctioned by 
not less than three-fourths of the members of each sanitary 
authority. By an agreement, which led yesterday to the with- 
drawal of the opposition to this Bill, the Corporation of 
Kingston undertake in any future scheme not to deal with any 
sewage on the islands in the river Thames, except for the pur- 
pose of a pumping station, which, if erected, is to be made of a 
reasonably ornamental character, approved by the local authori- 
ties. They further agree not to deal with their sewage above 


und. 

In the House of Lordssince the resumption on Monday last, two 
important discussions have taken place upon two first-class mea- 
sures, In the first case, Lord Bramwell proposed that the Standing 
Orders should be dispensed with in respect of petitions lodged by 
the Metropolitan Board of Works to be heard by counsel against the 
Waterworks Clauses Act (1847) AmendmentBill. Lord Bramwell 
pointed out that this Bill involved dealing with property worth 
thirty millions sterling, and observing that in his view this pro- 
posal was quite unjustifiable, insisted that the Board of Works 
ought to be heard. Several peers entered into the subject, most 
of them opposing the motion, and eventually the motion was 
rejected. On the understanding that the Bill would be referred 
to a Public Committee, appointed by the Lords, the Bill was 
read a second time. Inthe other case Lord Ravensworth sought 
to suspend a Standing Order in respect to the Regent’s Canal 


ga8 | City and Docks Railway Bill, which prohibits the payment of 


interest out of capital during the construction of works. As this 
proposal related only to financial matters, and raised no question 
of interest as to the works, the motion was negatived and 
the Bill was read a second time. 


KEnsIncToN MvsruM.—Visitors during the week ending 
July 4th, 1885:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 8519; mercantile marine, Indian 
section, and other collections, 2230. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 1730; 
mercantile marine, Indian section, and other collections, 211, 
Total, 12,690, Average of corresponding week in former years, 
17,982. Total from the opening of the Museum, 24,127,836, 


q 
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SCHWACKHOFER’S CALORIMETER. 


») 


Herr Fr. SchwackHorer has recently published—Zeits. Anal. 
Chem. 23, 453—an account of a calorimeter he has constructed 
for determining the calorific power of coal or other fuel. The 
calorimeters usually employed are only adapted for small quan- 
tities of substance—a fraction of a grm.—and produce smoke, 
indicating thereby incomplete combustion. The author claims 
that in his apparatus these disadvantages are entirely avoided. 
The construction is given in the accompanying diagram, which 
we reproduce from the Journal of the Society of Chemical 
Industry. A and A, are platinum combustion vessels, B a 
copper jacket, C the inner water vessel—the actual calorimeter 
—of nickled copper, D the inner non-conducting layer of eider- 
down, E a double-walled water vessel, F the exterior non-con- 
ducting layer of fine down, G a cylindrical wooden case, H the 
upper water vessel, J an annular cork board, K the lid, L the 
inner agitator, S and S, mirrors for observing the process of 
combustion T, to T,, thermometers. The most important part 
of the apparatus is the combustion vessel. It is of platinum, 
and divided into two parts ; the lower A is for the sample of 
coal, the upper A, for sugar charcoal. The chambers have open- 
ings at a and }, for introducing the fuel, and also for removing 
the sieves c and d after each experiment. The sieves are 
of platinum foil, perforated specially for the apparatus. 
The perforations of the lower sieve ¢ are so small that 
they are only visible by transmitted light. In the upper 
sieve the holes are somewhat larger. Each is provided with an 
upright rim, which fits tightly to the side, and keeps it in its 
place. These tubes are connected with the chamber A. ¢ con- 
ducts oxygen from beneath the coal. The tube f has a double 
use—({1) to bring oxygen above the coal in order to ensure 
complete combustion of the evolved gases; (2) to observe the 
process of combustion by reflection from the mirror S,. This 
is necessary, as the stream of oxygen requires to be carefully 
regulated, and the end of the combustion ascertained. The 
side tube g terminates under the sieve d. It is provided with a 
cross piece, and perforated on the upper side. It conducts 
oxygen to the upper chamber. All these tubes—e, f, g—are 
connected with well-fitting tubes, let into the lid of the case. 
After determining the actual thermal value of given volumes of 
water in the different vessels composing the calorimeter, it is 
next necessary to prepare and analyse quantitatively and calori- 
metrically the sugar charcoal to be used in the experiments. 
The calorimeter is then manipulated as follows:—The vessel C 
is filled with 5200 cc. of water at the temperature of the air, 
and 5-6grm. of the finely powdered sample of coal, and 
2-4 grm. of the charcoal weighed out. The quantities should be 
so chosen that the rise of temperature in C may be about 
10 deg. C. The combustion lasts about an hour. The coal is 
introduced into A, the charcoal into A,, the two pieces then put 
together, and the jacket B screwed down, the lid is lowered, the 
thermometers inserted, and the mirrors mounted. When the 
apparatus indicates a constant temperature, the combustion is 
commenced. Oxygen is led through f, the cap S raised, a small 
glowing chip thrown in and the cap refitted. The charcoal in 
A, is kindled, and the aspirator O is put in action. The bottle 
N is then closed, and after some minutes the smaller aspirator 
is set going. The flow of water from O and P is regulated so 
that about five-sixths of the gases collect in O and one-sixth in 
P. When the charcoal is almost burnt, sparks fall through the 
sieve and kindle the coal beneath. A quicker stream of 
oxygen is then passed through f and introduced through g ; 


towards the end of the experiment the oxygen through g is 
stopped and ¢ is opened. The combustion proceeds regularly, 
and not a trace of smoke appears in N. The combustion of 
both charcoal and coal should be complete. When the combus- 
tion is finished the aspirators are disconnected, the water is 
agitated by the mixer until the thermometers T, and T, stand 
at the same temperature, and the other thermometers are then 
read off. The volume of gas collected in the aspirators is noted, 
and the gas in P analysed. From these data the author has 
made a number of calorimetric determinations, which agree well 
together, and are somewhat higher than the value calculated by 
Dulong’s formula from the percentage composition. 


CHEAP-HORSE CORN PLANTER. 


WE are indebted to an American correspondent for the 
following example of United States Patent-office practice. 
Although our correspondent has drawn on his imagination, the 
invention is quite as likely to prove useful as a great many 
which obtain official sanction. The yellow dog plays such an 
important part in a certain class of United States literature 


just now that our friend has shown a wise discrimination in 
not attempting to claim him as a novel device. His introduc- 
tion, however, no doubt lends finish to the statement of claim. 
Tails have formed the subject of so many patents in the States 
that we were disposed to look with some doubt on the novelty 
of Claim 5. We have reason to believe, however, that the claim 
is valid; its validity being due to the vertical arrangement. 


cheap-horse,” when said tail is put in a vertical position, as 
shown and described. 

5. In a cheap-horse corn-planter I claim the tail b, when 
arranged vertically, to frighten the crows a a, as set forth. 

6. I claim the worms (not shown) in combination with the 
“early birds” a a, for the purpose set forth. ; 

The yellow dog, with few friends, being an old device and 
somewhat at a discount in these days, we do not set anything on 
him, but merely throw him in to accompany the driver }), to 

ive a general effect to the patent after itis granted, 
Patent applied for through the Agency of A. H. Evans and Co,, 
Solicitors of 
U.S. and Foreign Patents, 
Phoenix Building, 
Washington, D, C, 


PATTERSON’S PATENT PORTABLE DRILLING 
AND TAPPING APPARATUS. 


We illustrate below a neat form of portable drill, the in- 
vention of Mr. Patterson, an engineer in the employment of 
the Southwark and Vauxhall Water Company, which was exhi- 
bited by that company last year at the International Health 
Exhibition. The apparatus has been specially designed for 
drilling and tapping water and gas pipes, but is also —_ 
for girders me 9 rails, or, indeed, any kind of work which 
affords a suitable means of attachment. By referring to the 
section, it will be seen that the drill spindle, which is screwed, 
passes through a conical bush pressed down into its seat by a 


spring acting on steel anti-friction balls, the pressure on the 
spring being capable of variation at will by means of a nut. 
The object of this arrangement is to give an automatic feed. 
So long as the drill is away from its work the conical bush is 
held firmly in its seat, and rotation of the spindle merely pro- 
duces a travel due to the pitch of the thread upon it. As soon, 
however, as the drill comes up to its work, the spring is com- 
pressed, and the conical bush being raised slightly from its 
seat, is free to turn with the spindle, until by the cutting and 
descent of the drill it is again held fast, when the action is 
repeated. The feed may be varied by altering the initial pres 
sure on the spring. In the engraving the spindle is shown 
squared at the top for receiving an ordinary wrench handle, 
but it is also made with a ratchet. The mode of attachment 
of the apparatus will be apparent from an inspection of the 
engravings, which illustrates the method adopted for pipes up 
to 6in. diameter. For larger sizes, and for general work, it is 
convenient to employ chains, which pass round the object to 
be drilled, and are made fast to the hooks at the upper end of 


CHEAP-HORSE CORN PLANTER. 

Iam aware that a quadruped has heretofore been used in 
combination with an agricultural implement, and consequently 
Ido not claim such a combination broadly; but what I claim, 
and desire to secure by Letters Patent is— 

1. The planters B B, in combination with the beast A, con- 
structed and operated as described. 

2. The bands <i, and pulley cc, in combination with the hind 
legs of a cheap-horse A, to operate the planters and prevent 
kicking, substantially as set forth. 

3. I the A, clipped, as ey! in combina- 
tion wii e corpulent driver D, to ent his travelling too 
fast, as described. i 

4. I claim the guide o, in combination with the “tail of a 


the jaws. We understand that this drill is 
largely used by the Southwark and Vauxhall 
Company, and is found to be a very convenient 
and handy tool. It is extremely light, weighing 
only 14 1b., and is therefore readily transported 
from place to place. 


SILVER SMELTING IN NEw SovuTH WALEs.— 
The work of utilising the many rich silver mines 
in New South Wales has been seriously impeded 
by the absence of facilities for treating the ore, 
which is generally of a most refractory descrip- 
tion, and consequently has to be sent to America 
or Germany to be smelted. Recently some 
smelting works were erected at Sunny Corner, 
and the success of these has led to the erection 
of another at Ne gs some few miles distant from 
Sydney, the first ore smel being from the Silver King 
mine at Sunny Corner, taken from a large body of stone, 
the width of which has never been tested, but which has 
been sunk on to a depth of about 50ft., all in ore that 
has assayed from 40 oz. to 190 oz. of silver per ton. 
The furnace was constructed under the personal supervision 
of Mr. J. B. Gafford, who has patented this particular class 
of furnace in all the Australian Colonies. Before ae to 
New South Wales, Mr. Gafford was connected with silver 
milling and smelting in America from the year 1868 till 
his departure, having been e in assisting to get into 
operation the United States Mint at Denolag, Georgia, 


plant in ifornia, Arizona, 


so says an official publication. 
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BEVERIDGE’S VALVE GEAR. 


Tuis valve gearing, which we illustrate below, is patented by 
Mr. James Beveridge, of Soho Foundry, Barrow-in-Furness, and 
was designed with a view of simplifying the existing methods of 
working the slide valves of steam engines. The advantages 
claimed by the inventor are (1) rigidity, and absence of vibra- 
tion at the most essential parts; (2) non-liability of the valves 
to work untrue, resulting through this arrangement only re- 
yuiring two joints to work the valve in place of seven where 


BREHMER’S BEVEL GEAR CUTTING MACHINE. 


| 


excentrics and link motion are used ; (3) to be more economical 
and durable than any other system, both as cost 
and afterwards; (4) to be certain of immediate and true action 
on account of the absence of complicated parts. 


TO HANDLE 
FOR CUT-OFF 
WE illustrate a new machine for this purpose made by Messrs. tool, the oscillating movement of the connecting rod bein; 
Brehmer Bros., Philadelphia. Making accurate bevel gear employed for this purpose by having a bar hinged at one end t 
wheels, which will work smoothly without rattling or waste of | a clamp which can be shifted on the connecting rod while th 
power, has until within a comparatively recent period been | other end impinges on the apron. It is easy to so adjust th: 
one of the most difficult jobs coming into a machine shop, | clamp that this lifting action will occupy the time of the return 
and has been a kind of work in which many have failed. In , stroke. 
correctly formed teeth of a bevel gear the curvature of the | 
sections is not uniform, so that formed tools cannot give correct | 


results, but the novel machine shown in the accompanying illus- | 50-HORSE POWER bi COMPOUND MILI 


tration is intended to obviate all defects arising from this cause. 
The principle of this machine is based on the fact that any two 
gear wheels which gear correctly with one rack belonging to an 
interchangeable set of gears will gear correctly with one another. 
By a mutual rolling against each other of a gear blank and such 
a rack, the teeth of ‘the wheel must obviously be formed with 


perfect accuracy. It is convenient to consider all the motions as 


THE type of engine illustrated on page 30 is one that possesser 
| many advantages, though it is not often used in mills or fo 
stationary purposes. The engine occupies very little floor space 


| the cylinders and pistons wear equally in all directions, the. 


| strains are direct, the rctating parts are low down and can be 
| accurately balanced. This engine has been erected in the flow: 


diagram | mill of Mr. John Taylor, of Melksham, taking the place of a 


were rolling on its pitch surface. 

The machine embraces two principal parts: the shaper which 
holds and operates the tool, andthespindle which turns theblanks. 
As the blank should imitate the movement of a rolling cone, 
the bearing of its spindle is held in an inclined position between 
two uprights attached to a semicircular horizontal plate, which 
can be oscillated on a vertical axis passing through the apex of 
the blank. The spindle also receives the proper rotation by a 
portion of a cone attached to it, corresponding with the pitch 
cone of the blank, and held by steel bands which prevent the 
cone from making any but a rolling motion when the spindle 
receives a conical swinging motion. 

The feed mechanism of the machine effects a slow, intermittent 
movement of the semicircular plate, rolling the blank while the 
reciprocating tool forces its way through the metal. The spindle 
carrying the blank can be rotated independent of the rolling 
cone by means of a worm wheel and worm and index plate, which 
enable the blank to be presented to the cutting device at properly 
spaced divisions, corresponding with the number of teeth desired 
in the wheel. There is a gauge by which the tool can be adjusted 
so that thelowest pointof its cutting sideshall move exactly toward 
the apex of the blank, and a distance block is used between this 
gaugeand the tool sothat variations of distancescan be detected with 
the touch instead of by sight. The diagram, Fig. 2, shows how 
the tool takes out the stock when a wheel is to be cut out of the 
solid, the tool being first adjusted at a slight distance from its 
correct position, and all spaces being afterward treated in the 
same mannner by using the index device. The tool is then 
carefully adjusted to its correct position, first for one and 
afterwards for the other side to finish both sides of the teeth. 
The inclination of the spindle holding the blank is made 
adjustable, to adapt it to the angle of gear desired, and the 
rolling cone is detachable, to be replaced by such cones as 
correspond with the angle of the blank to be cut, but by a 
special device the machine is so adjustable that a limited number 
p peri may be made to suffice for a large variety of work. 

The cutting tool is a triangular bar of steel, so formed as to 
make an angle of fifteen degrees on each side, and held by a 
special holder, the up-and-down and sideway adjustment being 
effected by slides working at right angles and operated by screws, 

_ theclamp which fastens the tool holder also clamping the slides 
to the apron, and giving great stability. A device for lifting the 
apron during the return stroke prevents the dragging of the 


smaller one which was not powerful enough for the demands 
made upon it. The cylinders are 164in. and 28in. diameter by 
2ft. din. length of stroke, the high-pressure cylinder being steam 
jacketted. The pressure in the boilers is 751b., and a steady 
vacuum is maintained of 134 lb. at a speed of eighty-two 
revolutions minute. The power is taken off the crank shaft, 
which is of mered steel, through a pair of spur wheels and 
two belts, thus being communicated to the mill at three points. 
The engine works in conjunction with two turbines when water 
is plentiful, but as the water is very fluctuating, the steam power 
is sufficient for the whole mill, and Mr. Taylor is thus inde- 
pendent of the water. To meet these fluctuations an expansion 
valve is applied to the high-pressure cylinder, variable by hand, 
and worked by a rod from the air pump levers. The engine is 
simple and strong, and works very steadily and economically. 
It is fed with steam from two Cornish boilers which are set on 
Livet’s patent system of flues, and the result in saving of coal and 
facility of access for cleaning and examination has been proved 
to be most satisfactory. 


THE ANTWERP EXHIBITION.—The Belgian Government having 
requested Earl Granville to make appointments of British jurors, 
his lordship has communicated the accompanying list to Baron 
i po the Belgian Minister at this Court:—Chairman, Mr. C. 
M. Kennedy, C.B., head of the Commercial ment. of the 
Foreign Office, chairman of the Jury for Paper, Printing, &c., at 
the Inventions Exhibition. .Group I.—Education and Instruction 
—Apparatus and Processes: of the Liberal Arts—Mr. Edmund 
Gosse, Lecturer on English Literature, Trinity College, Cambridge ; 
Mr. Henry Spicer, juror at the Inventions Exhibition. Fur- 
niture and Accessories—Mr. J. S. Templeton, member of the 
G w Chamber of C ce; Mr. T. C. Moore, member of the 
North Staffordshire Chamber of © III.—Textile Fabrics 
—Clothing and Accessories—Sir Joseph Lee, member of the Man- 
chester Chamber of C: ce; Mr. Harold Lee, assistant juror. 
IV.—Mining Industries—Raw and Manufactured Products—Mr. 
H. Bauerman, F.C.S., juror at the Inventions Exhibition; Mr. H. 
Grimshaw, F.C.S., formerly Demonstrator of Chemistry at Owens 
College, Manchester; Mr. W. J. Bush, F.C.S. V.—Machinery— 
Apparatus and Processes used in the Mechanical Manufactures, 
and Tests of the ae Bi ene Galton, C.B., F.R.S.; Mr. William 
Anderson, ViI.—Alimentary Products—Mr. Walter Low, 
juror at the Health Exhibition, 1884. VII.—Navigation and Life 

ving—Mr. Hamilton Dunlop, member of the Southampton 
Ch of OC ce. IX.—Commerce of Importation and 
Exportation—Exports for the use of the natives in countries out of 
Europe. Commercial Museums—Mr. Bateman, principal of the 
Commercial Department, Board of Trade, honorary sécretary of 
the Statistical Society. Section IV.—Electricity—Captain Abney. 
R.E., F.R.S.; Mr. W. H. Preece, F.R.S., assistant engineer and 
electrician to the Post-office, 


| 


The invention, as will be seen by referring to sketch, consists 
of a pair of wheels, D, E, geared into one another ; one of them, 
a split one, E, is keyed on the crank shaft ; the other wheel is 
keyed on a spindle, which works loose between a pair of steel 
links A, or in a box frame enclosing the wheels. A pin, a, is 
turned on at each side of the spindle, to which the valve rods, 
bb, are coupled direct ; at one end of the links the reversing 
lever c is attached. The principle of working the gearing is as 
follows : The frame is set at the requisite angle to the cranks, 
and the pins a a are so arranged as to give the proper amount 
of “lead ;” when the engine requires to be reversed, the links 
are simply thrown over to the same angle as it makes with the 
vertical plane on the opposite side. 


TRIAL OF A PAIR OF HORIZONTAL COMPOUND 
TANDEM ENGINES. 


(Continued from page 507.) 


Action of the cylinder metal.—In order to understand the 
conditions affecting the economy, it is desirable to investigate what 
happens in the cylinders during the period of a revolution. For 
reasons which will appear as we go on, it is most convenient to 
commence this investigation at the moment when the exhaust port 
closes and compression begins. Starting at this point, therefore, we 
may begin by forming the following tables ae the quantities 
of steam and water present in the cylinders at different points. 
The points chosen are the beginning and end of the compression 
and admission, the end of the expansion and points at one, two, 
three, and five-ninths of the distance the pistons have to travel 
after the steam has been cut off. Table II. refers to the non-con- 
densing, and Table III. to the condensing cylinders, the two being 
treated in each case as one of double the capacity of either. Inthe 
last line of Table II. it is seen that the discharge from the small 
cylinders, which, of course, is equal in weight to the supply from 
the boilers, consists of a cent, of steam and 27°4 per cent. of 
water. It does not enter the large cylinders in these proportions 
however, as part of the water is evaporated during the exhaust 
the heat stored in the cylinder metal “—— compression and ad- 
mission, and by the work done upon it during the expulsion. 
Hence, before constructing the table for the large cylinders, the 
quantity so evaporated must be ascertained. To avoid breaking 
the thread of the report, the question is considered in Note 2 in 
the Appendix, where it is shown that the weight e ted was 
0" b. on the Friday and 1°09601b. on the Wedn » 80 that 
the initial figures in Table III. will be obtained by adding these 
quantities to the steam and deducting them from the water shown 
in the last line of Table II. As figures are objectionable to many 

ms, the di Figs. 9 and 12 have been constructed to 
Mustrate these tables. A, B, C, D, is supposed to represent the 
cylinder, within which is drawn an indicator diagram to show the 
points mentioned on 55. Through these points vertical lines 


numbered 1, 2, 5, 6, 7, 8, 9, and 10 are drawn, and upon them are 
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taking place in one plane, as would be represented by the 
in Fig. 2, where it is shown how the tooth of an involute rack | 
would cut its way through a rolling blank, thus forming one of 
the spaces between two teeth. In this case the cutting tool | 
represents one tooth of a rack pertaining to an interchangeable | 
set of gears, and it obtains a reciprocating motion in the manner | m4 
of a shaper tool, the blank receiving a movement as though it | 
| 
| 
| 
i | 
| 
| 
| 
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plotted points at distances corresponding to the figures in the lines * 
similarly numbered in the tables. These points being joined, the Taste Il, 
vertical distances between the joining lines show the weights of ) 
steam and water present accurately on the numbered verticals | | Friday, 13th June. | Wednesday, 18th June. 
! | | ig 
= 1 Shy | | aS BSE | | BSE 
4 ; ol 1 | At beginning of compression left from previous stroke .. Ibs.| 0°4848 100 | — — 0°4848 | 0°2573 100 _ — | 0°2573 
2 | Atend of compression.. .. .. .. .. gy | 078726 | 071122 | 23°0 | O-4848 | 0°2348 | | 0°0225 
aie | Supplied by boiler during admission .. .. .. | 3°4765 | 0°1075 | | $°5840 | 3°7497 | 
w 
Total weights supplied up to end of admission .. ,, | 3°8491 | 94°6 | O°2197 | 5°4 | 4°0688 || 3°9845 | 96°6 0°1885 | 3°4  4°1230 
ATMOSPHERIC LINE 5 | Atend of admission... gy | | 666 | || | 65-0 | 14359 35-0 41230 
6 | When {th of the expansion has been performed .. .. ,, 2°6474 | 65°7 | 1°4214 | 84°3 | 40988 2°5675 62°3 1°5555 37°7 4 = 
ABSOLUTE VACUUM ay | 2°6702 | 65°6 | 1°3986 | 4°0688 || 25604 | 1°5626 | 4°12 
8 » ” ” gy | 276874 | 66°S | 1°3814 | | 4-0688 || 275646 | 62°2 | 175584 | 471230 
9 » §th » | 297605 | 67°S | 8224-0688 | 2-5746 | 1°5484 87-5 | 471230 
coe Deduct steam left in cylinders at beginning of compression ,, | 0°4848 i= — | 074848 | 0-2578 — | 0°2573 
w 12 | Weight of steam and water discharged into receiver .. ,, | 2°6033 | 72°6 0°9807 27°4 | | 2°6001 | 64°7 | 1°8656 85°8 
ATMOSPHERIC LINE’ * See Note 1 in Appendix. 
a TaBLE III.* 
w 
5 i | Friday, 18th June. Wednesday, 18th June. 
| | Sus 3 | Sas | Su lens 
| | Sas | | Sas | eos 343 | S43 | 
ABSOLUTE vacuum SFE ais | Ba Bg 
At beginning of compression left from previous stroke .. Ibs, 0°1862 100 —  0°1862 071975 , 100 — | 0°1975 
2 Atend of compression .. | | 70°2 | 0°0554 | 28°S O°1862 | 0°1246 | 63°1 | 0°0729 36-9 01975 
3 Supplied by during admission | 8°8295 | 90°S 0°2545 | 9-7 | 35840 | 3°5961 | 93-00-2606 7-0 3°8657 
4 Total weights supplied up to end of admission .. ,, | 3°4603 91°8> 073099 | 8°2 3°7702 | B°7207 91°6 0°3425 4°0682 
3 5 Atendofadmission .. gp | 272020 55°S | 1°6673 | | 8°7702 2°7007T | 66-5 1°3625 4°0632 
< ve | 270856 | 54°0 1°7846 46°0 3°7702 | — 
ABSOLUTE VACUUM Atendof stroke... | 274420 | 3°7702 || 2°7750 | 68-3 1°2882 | 31-7 | 
11 | Deduct steam left in cylinders at beginning of compression ,, | 0°1862 — — | — | 0°1862) 0°1975 — =e) ee 75 
approximately at other points. A glance at these diagrams shows | 2 Weight of d water disc into condensers .. ,, | 2°2558 63°0 1°3282 87°0 8°5840 | 2°5775 66°6 | 1°2882 | 33-4 | 3°8657 
at once the steam supplied the engines was com- “4 | | | | 
paratively dry, there was a large but variable quantity of water in . 7 
the cylinders. This water is the result of condensation, caused See Notes 1 and 2 in Appendix. 
FiC.¢ | TABLE IV.* 
6. jw 
Ow | | 
a ATMOSPHERIC LINE Z i<z lee | By : leg | Bu 
a hai — 284°18 284°18 
1 | Left from previous stroke .. os — | 539°11 
| Distribution of heat at end of compression .. 123°14 | 83°53 420°12 576°79 || 36°31 6°00 | 262°96 | 305°27 
BS E y | “69 4220°82 — |4256°51 — | 38°56 4553°38| — [4501-94 
ABSOUTE VACUUM | 4 | Supplied from boilers .. .. .. .. » | 35°69 
my 5 | Total supplied up to end of admission .. | 128°14 | 69°22 4640°94 /4833°30 86°31 44°56 4316°34 — /4897°21 
= FIC .S “i Distribution of heat present at the under- | | | | | | | | 
1140-11 | 405-08 8004-88 | 274-28 4888-30 ||1802°21 | 444°98 2879°73 | 270-29 |4897°21 
| 5 1123-68 | 885°08 3017-02  307°52 4833-30 ||1287°54 | 429°76 2877°69 | 302-22 |4897°21 
4 [1086-2 | 814-20 3080-08 | 863-20 (4833-30 |/1263°34 40°73 2878-35 854-79 4807-21 
} 11 | Atendof stroke | | 447-45 [4888-80 |/1008-15 827-25 3060-65 | 451°16 [4597-21 
a 12 | Deduct heat left in cylinders at en: © ae | | a ree 
| < j | and equivalent of absolute work done... 539°11 | 447°45 986°56 284°18 | 432°16 | 716°34 
| 18 | Disc! from small cylinders .. .. .. 701°45 241°62 2903°67 | —  8846°74 1068°15  327°25 2785°47 4180°87 
L ABSOLUTE vacuum L 425726 
15 | Total heat received by conn: | — | — [020-63 | F 
Fic.6 16 | Effective — | — | — | 255°88 | 255°88 |} — | | = | | ss4-6s 
ATMOSPHERIC LINE 17 | Total heat received from boilers and accounted 
BACK ea! * See Note 4 in Appendix. 
mal 
TABLE V.* 
w=! 
ae Friday, 13th June, Wednesday, 18th June. 
primarily by absorption of heat by the metal of which the a8 | | : 2d 
cylinders are made,” and secondarily by conversion of heat | Condensing cylinders. 533 S38 | 25 3 333 235 
evaporation of the water discharged from the small into the 
! 
1 | Left from previous stroke .. .. .. .. — 202°82 | 202°82 | 
66. | 2 | Absolute work of compression... .. .. .. 10°70 | 10°70 10°81 10°81 
oo 08 60°96 9°16 | 143°40 213°52 77°56 | 11°91 136 55 226° 
5 | Total supplied up to end of admission .. .. ,, | 60°06 | 67°69 (4085-50 | — |4914°15 || 77°56 | 61°80 [4948-92 4483°28 
| 
5 | Distribution of heat present at the under- 
ATMOSPHERIC’ LINE 7 | » expansion .. .. {1518756 | 375°87 [2145-26 | 174-96 |4214°15 
10 | ID ID ID | 274-61 }2412-53 | 277-66 |4214-15 
ll 9 985°30 | 218°71 |2674°72 | $40°42 |4214°15 || 990°42 | 21493 |3029°19 | 248°74 |4483‘28 
12 | Deduct heat left in cylinders at end of stroke 
and equivalent of absolute work done .. — | | 202-82 | 340-42 | 548-24 |) — — | 215°21 | 248°74 | 403-95 
70°91 || 990742 | 214°93 2813°98| — |4019°33 
Fic.8 13 | Discharged from largecylinders .. .. .. 985°30 | 213°71 |2471°90 |9670°91 | 990° a" vires 
ATMOSPHERIC LINE 14 | Equivalent of absolute work of expulsion .. ,, | — 69°81 | 69°81 
j 15 | Total heat received by condensers .. .. .. — |8740°72 — /4092°64 
16 | Effective work d from diag in | 
17 | Effective work measured from diagrams in — heses 
4 | | | | 
| | | ‘ 
ABSOLUTE VACUUM = * See Note 5 in Appendix. 
i i i ird | ; ; i i i i i the three bodies, 
cylinders—compare the last line of Table II. with the third | into the cylinders from the boilers, and this quantity remains in ducing. The distribution of the balance between 
in Table Iil.—is due to convection and radiation of heat} throughout the stroke and is disc at the end, | iron, steam, and water, which 
from the metal and to the work done upon the less the amount equivalent to the work performed, which is that 
expulsion. During the admission, a certain quantity work expressed in foot- ds divided , this = _ an cula\ of = 


three 
* See Note $ in Appendix, number of foot-pounds of work one unit of heat is capable of pro- total heat supplied each of these 
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different poet and what proportion is transformed into 
mechanical work, As the cylinders are coolest at the end of the 
exhaust, we begin these tables also at this point, by writing down 
the quantity of heat remaining from the previous stroke. This is 
contained entirely in the steam about to be compressed, for since 
the exhaust ports are on the under side, all the water may be 
supposed to have departed,* and since accumulation of heat in the 
metal evidently does not take place, there is no other body which 
can hold it. These tables are, unfortunately, rather complicated. 
The complication arises from the necessity of securing brevity by 


2 
7 
N 


including in a single statement figures which ly belong to 
two accounts—one of receipts and expenditure the 
a balance-sheet, or, rather, a series of balance-sheets, showing the 
amount of heat present at different periods and its allocation, In 
the hope of making them clearer the diagrams Figs. 13 and 16 have 
been constructed, one for each cylinder, somewhat in the same 
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way as those illustrating Tables II. and III., only in this case the 
distances measured upon the vertical lines show the quantities of 
heat present in the metal, water, and steam at the different points, 
the scale being 2000 thermal units to the inch. The heat in the 
metal is represented next the cylinder, then that in the water, and 
outside again that in the steam, while above the last is shown the 
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equivalent of the absolute work done by the steam during admis- 
sion and expansion, in order that the total heat present and 
converted during these periods may appear. These diagrams, with 
the figures in Tables II. to V., indicate the general nature of the 
action of the cylinders upon the steam. The first thing that strikes 
us in considering them is the great amount of heat absorbed by the 


metal during the compression and admission, and the ro- 
portion of steam condensed in consequence—viz., 1144°58 thermal 
units and 1°2535 lb. on the Friday, and 1209°50 thermal units and 
1'3199 lb, on the Wednesday. To make the meaning of these 
figures clearer, they are expressed below as percentages of the total 
quantities of heat, and of steam and water present, and compared 
with the percentages obtained in the case of an unjacketted com- 
— engine working with practically the same initial pressure, 

ut with the more moderate ratio of expansion of 1 : 8°27, the 
cut-off in the small cylinder taking place at 0°294 of the stroke.* 


TABLE VI. 
June 13, |June 18,/Oct. 25, 
1884, | 1884. | 1881. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE Midsummer quarterly meetings have been held this week, 
and have drawn together a large number of traders from all parts 
of the kingdom. There were abundant inquiries from merchants 
and consumers alike to test prices, but the t of new b 
which has been done is not heavy. 

The d d for stamping and working up sheets is also large. 
In no department are forward orders at present prices courted, 
makers preparing to go on from hand to mouth in the hope of 


1 [Initial pressure, absolute Ib. per sq. in...| 94°78} 94°25) 96°40 
2 |Total ratioofexpansion .. .. .. ../1:14°66/1:14°681: 8°27 
Percentage of total heat abstracted by 
= during compression and admis- 
Percentage of mixture of steam and water 
4 | condensed during same periods .. ..| 30°8 32°0 12°1 
\Consumption of dry saturated steam per 
5 | T.H.P. per hour (see Table 1.).. ri 


These are some of the most instructive figures derived from the 
experiments, and the lesson they teach most plainly is that 
excessive ratios of expansion cannot be indulged in with impunity 
where cylinders areunjacketted. By increasing the quantity of steam 
kept permanently in the cylinders, in contradistinction to that 
received from the boiler and discharged each stroke, we should 
increase the total br of steam and total quantity of heat 
present—since the only loss of heat from this steam is that due to 
radiation, which is small—and thus diminish the percentages of 
water and of heat absorbed, as well as the absolute amounts, and 
improve the performance of the engines. This can 
extent by closing the exhaust ports earlier. Passing on to the 

riod of expansion in the smaller cylinders, we notice considerable 
ifferences in the water re-evaporated and heat restored by the 
cylinder metal on the two days—differences which are probably 
traceable ultimately to the alteration of the steam valves of the 


larger cylinders on the Wednesday. The figures relating to this 


16°04) 17°66, 14°53 


period open up questions too long to be discussed here, but one | £6 


point which should not be passed over is referred to in the Appen- 
dix.t In the condensing cylinder we again notice an enormous 
amount of initial condensation, particularly on the Friday, when 
the quantity of water at the end of the admission reached 44°2 per 
cent, of the total weight of steam and water present. The expan- 
sion presents no peculiarities, and may be passed over with the 


remark that the absorption of heat by the metal does not cease at 
the end of the admission, but continues after the steam port has 
closed, thus indicating that the maximum temperature attained by 
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the metal is not that of the entering steam, but one somewhat 
lower. The figures relating to the exhaust, however, require 
notice. On the Friday the percentage of water at the end of the 
stroke, which shows the final result of all the changes through 
which the mixture of steam and water has passed, is less than on 
the Wednesday; also the percentage of heat made unavailable for 
work by being locked up in the cylinder metal, commonly termed 
**the exhaust waste,” is less, so that it would at first sight appear 
as though, on the whole, more had been got out of the steam on 
the last day than on the first. The reverse actually ry pr 
Why was this? The answer is furnished by the second law of 
thermo-dynamics, which briefly stated amounts to this—that any 
heat engine which works between given limits of temperature gives 
the maximum useful effect when all the heat is received by the 
medium used — steam in the present instance—at the highest 
temperature and discharged at the lowest. Heatand temperature 
are two very different things. Just as the amount of work which 
@ certain quantity of water will perform varies with the head or 
pressure under which it is employed, so the amount of work a 
certain quantity of heat will do varies with the ditference between 
the temperature at which it is supplied and that at which it is 
discharged. That the engines contravened this law on both days 
is evident from the figures in the tables. During the admission a 
certain quantity of heat was absorbed by the metal and given out 
gradually to the steam during the expansion and exhaust at the 
temperature then prevailing in the cylinders, a temperature con- 
tinually falling more and more below the temperature of the boiler, 
the higher limit, and continually approaching that of the condenser, 
the lower limit. But on the Wednesday the contravention was more 
flagrant, as may be seen by comparing the figures for the two days, 
and noting how much larger a proportion of the heat abstracted b 

the metal during the admission was restored in the small or hig’ 

temperature — on the Friday. These figures furnish the 
explanation of the paradox. Finally, in line 15 of Table V. we 
have the quantities of heat received by the condenser. These 
would have been most important had the experiments been com- 
plete, because the same quantities could then have been calculated 
independently from the weight and temperature of the ejection 
water, and the two values compared as a test of the accuracy of 


the observations, 
(To be continued.) 


At Cleveland, Ohio, the ironmasters having sought to. resume 
with new workpeople, the men on strike invaded the mills, forced 
all the strange workmen to desist from labour, and banked the 
fires. me have now succeeded in closing all the mills, and 3500 
men are idle. 


~* See trial of the engine and boiler at Audley Hall Weaving Shed, 


Blackburn, by the company’s engineer, 25th October, 1881. 
S.c Note 6, 


done to some | £8 


P improv ts 

At Wolverhampton to-day—Wednesday—no alteration was 
made in the crucial price of marked bars, which were re-declared 
at £7 10s., with 12s. 6d. per ton extrafor the bars of the Earl of 
Dudley. The market, however, regarded the £7 10s. quotation as 
applying to only one or two firms, such as Wm. Barrows and Sons 
and the New British Iron Company, since the block houses, who 
have hitherto been regarded as marked bar firms, made no secret 
of their preparedness to accept orders at £7, and for second 
qualities at £6 10s. per ton. The competition from other bar 
makers was indeed such as to leave the marked bar firms no 
alternative but to accept this course if they desired to do business. 
Merchants especially refused to concede the £7 10s. quotation 
except for special indented orders. 

Medium quality bars were abundant at £6, while common were 
£5 10s. down to £5 5s. 

The quotations for bars of the New British Iron Company are as 
follows :—Best Corngreaves, £6 10s.; Lion, £7 10s.; best Lion, 
£9; best best scrap Lion, £10; best best best Lion, £11; best 
charcoal, £11 10s.; best Corngreaves plating, £7; Lion plating, 
; best Lion plating, £9 10s.; best Lion turning, £11; best Lion 
rivet, £9; best best Lion rivet, £10; best Lion chain, £9; best 
best Lion chain, £10; best Corngreaves horseshoe, £6 10s.; and 
Lion horseshoe. £7 10s. 

The quotations for slit rods of the same firm are :—Best Corn- 
greaves rods, £6 5s.; C. G. C., £7; Lion, £7 10s.; best Lion, £9; 
best charcoal, £11 10s.; steel, £8; best Corngreaves slit horseshoe, 
5 10s.; Lion slit horseshoe, £7 10s.; and best Lion, £9. 
Hoops and strips from 15 to 19 b.g.:— Best Corngreaves, 
a i, a £8; best Lion, £9 10s.; best charcoal, £12; and steel 


The list of John Bagnall and Sons stands at date as: Sheets, to 
20 w.g., £9; 24 w.g., £10 10s.; 27 w.g., £12; ordinary boiler plates 
to 5 cwt., £9; best, £10; double best, £11; and treble best £12. 
For hoops from 14 to 19 w.g. they ask £8; for angles, fullered 
shoe bars, and plating bars, £8; and for rivet iron, £9 to £10, 
according to pool vny Theirfburning and horseshoe bars are £7 10s. 
The .firm’s ordinary smithy bars are as here: lin. to 6in., flat, 
£7 10s.; 64in., Zin., 8in., and Qin., flat, £8. Round and square, 
isin. to din., £7 10s.; Shin. to 3}in., 3¥in., and 3hin., £8; 
3zin., 3fin., 3Zin., and 4in., £8; 4hin. and 4}in., £8 10s,; 43in. 
and 4}in., £9; and 4#in., £9 10s.; 4éin. and 5in., £10. 
Round only, 54in. and 5}in., £10 10s.; 5gin. and 5}in., £11; 52in. 
and 53in., £11 10s.; 5Zin. and 6in., £12; 6}in. and 64in., £13; 
6#in. and 7in., £14 ; 74in. and 7}in., £15. 

Prices of sheets varied considerably, and some makers preferred 
to stand out of the market. Hard doubles are mostly quoted £7, 
but some makers would not refuse £6 15s. for a good order. 
Lattens were generally £7 10s. Messrs. Crowther Bros. and Co.’s 
best coke tin sheets were quoted at £24 per ton; best charcoal, £26 ; 
extra best, £28; and best soft steel sheets also £26. Their ordi- 
nary cold rolled and close annealed charcoal sheets are £15; best 
ditto, £16 10s.; F.S.S. steel sheets, £11; best S steel sheets, 
£12 10s.; and best homoid ditto, £13 10s. 

The pig iron market at Wolverhampton did not show by any 
means e sales, thought it was reported that during the past 
two or three weeks some considerable transactions had been nego- 
tiated in advance of the quarterly meetings. The business was 
mostly in Midland qualities. Shropshire and Staffordshire all- 
mine pigs were announced 80s. for cold blast sorts and 60s. for 
hot blast. The prices at which business was actually done, 
however, were for hot blast sorts, about 55s. to 57s. 6d. Stafford- 
shire part-mines were 40s. to 45s., and common 35s, to 37s. 6d. 
The Spring Vale make was quoted at :—Hydrates, 52s. 6d.; mine, 
45s., and common, 37s. 6d. The Willingsworth brand was quoted 
at 40s. First-class hematites were mostly quoted at 54s., but some 
buyers declared they could place orders at 52s. 6d. Second-class 
hematites were quoted 45s.; Derbyshire pigs, 40s. easy; and 
Northamptons, 38s, 

At Birmingham to-day—Thursday—the prices announced at 
Wolverhampton were alike as to pig and finished iron fully con- 
firmed. Business was tame in all departments, confidence having 
been somewhat interfered with by arrangements which are in pro- 
gress for private compositions by two iron and two ware firms. 
Forward orders were not regarded by sellers with much favour. 
In a fortnight or so, however, the market will settle down, and 
more orders will be distributed. 

The yards of the constructive engineers mostly keep well sup- 
plied with work, and valuable additional contracts continue to be put 
upon the market for competition. One of the best of these just 
now out is for eight bridges of 100ft. span required by the Indian 
State Railways, and wrought iron girders needed by the Bombay, 
Baroda, and Central India Railway Company. 

Pipe founders speak of the fine point to which business is still 
cut, and of the large number of firms who immediately tender 
directly any contracts appear upon the open market. This week 
the Holt Water and Sewage Works authorities are inquiring for 
over 2000 yards of cast iron pipes of 2in., 3in., and 4in. sizes, 
together with small pumping machinery. 

Galvanised sheet makers report good export inquiries from 
Australia, South America, and India; but on account of the 
prices affixed many of them have to pass on to other firms who 
are situated near the ports. 

In the rivet trade a good deal of speculation is rife as to who 
will be the firms who will secure contracts with the Admiralty for 
a twelvemonth’s supply of rivets now needed by them. The 
average ordinary consumption of these goods by the Department is 
some 3480 cwt. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Manchester.—The whole tendency of trade is still in the direc- 
tion of continued depression. The demand for all descriptions of 
iron not only shows no improvement, but in most of the large iron 
consuming branches of industry there is a slackening off which 
indicates the possibility of even lessened requirements, and the 
prospects for the future are generally regarded with a feeling of 
despondency. Prices are already so low that there is really no 
margin for any further inducements in this direction as a stimulus 
to trade. The difficulty that has to be faced is in fact not one of 
price, but of an absence of demand which only an increased 
volume of trade generally can stimulate. There seems, however, 
to be nothing to indicate from whence this in volume of 
trade is to come, and the immediate future shows no prospect of 
reviving activity to be at all ao 

The Manchester iron exchange meeting on Tuesday was but a 
repetition of the previous extremely dull markets which week 
after week have been recorded for a considerable time past. If 
anything, inquiries were even fewer than they have been, and the 
actual business done was exceedingly small. Quoted prices were 
about the same, except that an increasing tendency is shown to 


give way upon the nominal list rates that have long been above the 
current market rates ; this, however, does not iead to any actually 
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increased selling, but simply to orders being secured which other- 
wise would have gone into other hands. Lancashire Pig iron 
makers are firm at 39s. for forge and 39s. 6d. for foundry, less 24 
as their minimum for delivery equal to Manchester, but the busi- 
ness they are doing is limited to an occasional small order from 
regular customers using their iron. District brands, which are 
practically represented solely by Lincolnshire iron, meet with only 
@ small inquiry, and the current selling prices average 38s. to 39s., 
less 24, delivered here. Middlesbrough iron is only in very iw 
demand, and good foundry brands are quoted at about 40s. to 
40s. 10d. net cash delivered equal to Manchester. 

Hematites still meet with practically little or no inquiry, and 
prices continue extremely low, good foundry brands delivered into 
this district being readily obtainable at about 51s. 6d., less 24. 

The business doing in the manufactured iron trade continues 
only very indifferent; neither the home trade nor the shipping 
trade shows any improvement, and forges are only kept very 
irregularly eat with orders coming forward slowly from 
hand to mouth. ices also continue extremely low ; it is only in 
exceptional cases that more than £5 5s. per ton is being got for 
Lancashire and North Staffordshire bars delivered into the Man- 
chester district. Hoops average £5 15s. to £5 17s. 6d., and sheets 
trade a decided slack 

most ches of the engineering ea deci ening 
off continues to be reported, and many of the large firms in this 
district are now only very indifferently employed. The returns for 


“the past month, issued by the Secretary of the Steam Engine 


Makers’ Society, show no very material change in the condition of 
employment in the various districts connected with the society. 
There is a slight increase, as compared with last month, in the 
number of members in receipt of out-of-work support, but this is 
too small to affect the general average, which remains at about 2} 
per cent. of the total membership on the books for out-of-employ- 
ment donation. The prospects of trade are reported not to show 
any improvement; in odd cases here and there rather more activity 
is reported, but this is fully counterbalanced by increased depression 
in other districts. As regards the shipbuilding trade the northern 
districts show an improvement, but generally this branch of 
industry continues in a very depressed condition. Other branches 
of trade are reported to be about the same; locomotive builders 
are still fairly busy, and tool makers and stationary engine builders, 


weeks ago, are now being slowly filled again by foreign hands, 
many from Staffordshire, where employment is harder to get than 
even in South Yorkshire. In the Derbyshire district there are 
some disputes in the coalfield. At Hartington Colliery, wagers 
the men are on strike against a pro) change in working which, 
ptf say, would mean a considerable reduction in their —w 
and having recently submitted toa reduction of 10 per cent., the 
men resent being interfered with at present. At South Kirby 
Colliery the miners and ~~ are to receive twenty-eight days’ 
notice, with a view, no doubt, to rearrangements. 

In the South Yorkshire coal trade there is no improvement to 
report. Most of the collieries are making short time, in spite of 
the efforts of salesmen to push coal in the market at very low 
prices. Quotations still have a downward tendency. The tonnage 
conveyed by both the Midland and Great Northern lines to the 
metropolis is not up to the average; but Messrs. Newton, Chambers. 
and Co., during the month, have sent a fairquantity. Steam coal 
is in rather better demand for the Humber ports. Locomotive 
coal and engine fuel are in fair demand at lowrates. The Board of 
Trade has completed the inspection of the Hull and Barnsley line, 
which will have a most important bearing on the coal trade. It is 
expected to be open for traffic on the 15th inst. 

At local ironworks trade is very quiet, and the general steel 
trade remains unaltered. Several firms are well supplied with 
orders for castings, and one or two an 4 establishments, 
though generally dull, are actively employed in several depart- 
ments. Railway wagon builders are remarkably quiet. Messrs. 
Craven Brothers, Darnall Works, are building two large dini 
saloon carriages for the Great Northern Railway. In the lighter 
departments of saws, files, and edge tools, as well as in silver and 
electro-plated ware, languor is the rule, and as the cutlery trades 
—except to one or two markets—are similarly lifeless, and the 
work done is at very little profit, the complaints in manufacturing 
circles seem to increase as the year advances. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
THE quarterly meeting of the Cleveland iron market was held at 
Middlesbrough on tonsarp | last. The attendance was poor and 
only a moderat t of busi was done. The prices which 


except in the colliery and shipbuilding districts, are moderately 

e coal trade continues in much the same depressed condition 
as reported last week. For all descriptions of fuel there is a very 
poor demand, which does not keep pits going more than three 
to four days a week, and prices still show a aye he give way. 
At the pit mouth best coal averages 8s. to 8s. 6d.; secoi 
6s. 6d. to 7s. ; common, 5s. to 5s. 6d. ; burgy, 4s. 3d. to 4s. 9d. ; 
best slack, 3s. 6d. to 4s. ; and common, 2s. 6d. to 3s. per ton. 

The shipping trade is only indifferent, with good steam coal 
delivered at the high level, Liverpool, or the Garston Docks quoted 
at 7s. to 7s. 3d., and some sorts offering at 6s. 9d. per ton. 

Barrow.—I hear complaints from all quarters that trade is going 
from bad tc worse. There is not a speck indicative of improvement 
on the whole horizon. Wearied out with long waiting for orders, 
which consumers seem utterly unwilling to place, makers have at 
length felt bound to submit to a reduction in prices, although they 
have been working for months at unremunative rates. Quotations 
have fallen a shilling per ton for mixed parcels of Bessemer, but 
even at this figure it is questionable whether consumers will give 
any impetus to production. Some small orders for steel rails have 
come to hand, but manufacturers have a great deal of plant lyi 
idle. The outlookall round is dull. For finished iron the deman 
has dimished, though mills are still kept fairly employed. 
Hematite ore has been slightly reduced in value, quotations being 
now from 8s. 6d. to 9s. 6d. per ton, with moderate demand. 
Coal and coke meet with slow sale at prices a little easier. The 
Mona’s Queen, built by the Barrow Shipbuilding Company, for the 
Isle of Man Steam Packet Company, made her trial trip on Tuesday 
and succeeded in a rough sea in ed 19} knots an hour, or nearly 
22 miles. She is claimed by the builders to be the fastest passenger 
steamer afloat. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue Elsecar Iron works (Milton and Elsecar, to write more 
correctly) have now passed out of existence so far as Mr. 
Dawes’ famous tenancy is concerned. It will be remembered that 
the lease of the works held by Mr. Dawes, under the ground land- 
lord, Earl Fitzwilliam, terminated on the 31st December last, and 
that his lordship allowed Mr. Dawes six months’ grace in which 
to remove his | ema of the property. Mr. Dawes immediately 
set about the dismantling of the works, and on the 6th instant, 
the machinery, engines, boilers, patterns, stores, and general 
loose plant were sold by public auction. With the exception 
of the local collieries and foundries, the district of Milton 
and Elsecar has been dependent upon these works, which Mr. 
Dawes has conducted for a period of upwards of thirty years, 

ying on an average about £1500 per week in wages. I remember 
ated it stated when Mr. Dawes’ lease terminated last Decem- 
ber, that he estimated the valuation to an incoming tenant at 
£60,000. The various buildings, with the engines, furnaces, &c. 
which belong to Earl Fitzwilliam, have not been dismantled, and 
it is generally hoped that his lordship will not permit the iron 
industry of Elsecar to become extinct. A well-known local coal 
and iron company was stated to be negotiating with a view to 
acquiring the establishment, but I cannot obtain confirmation of 
this statement, and the present condition of the iron trade does 
not encourage enterprise in that direction. 

The accident to the Gallia—Cunard liner—which caused a delay 
of several days, excited a good deal of interest in Sheffield. Ac- 
cording to the telegram first received, the misfortune was due to 
the breaking of the shaft. It was known that the steel crank 
shaft for the Gallia’s engines had been made by Messrs. Charles 
Cammell and Co., and a failure in that direction might have hada 
serious bearing on that department of local business. On Sunday, 
however, all fears were set at rest by the receipt of a telegram 
stating that the accident had been due to the breaking of the third 
section of the tunnel shaft, which is made of iron. The use of iron 
for either the crank or the tunnel shafts of large ocean-going 
steamers will not be promoted by this incident. The repairing of 
the tunnel shaft at sea is ed here as a fine example of engi- 
neering skill. It was fortunate that fine weather prevailed at the 


time. 

The visit of Prince Albert Victor to Sheffield has an important 
influence on the wage-receiving classes. Monday is ‘‘ Saint Mon- 
day,” and the work done is limited. H.R.H. came on Tuesday 
afternoon and remained till Wednesday afternoon. During these 
two days very little work was done, the artisans being fully occu- 
pied in the congenial work of sight-seeing. It is at the bank that 
the full effect is observable. One firm who usually draw £800 a 
week for wages, drew £500 ; another lessened its call from £700 to 
£300; and others diminished their demands by from £500 to £100. 
It would be interesting to know the exact cost of the royal visit 
in lessened wages to the working classes; that added to the 
amount spent in holiday-making and the loss to the employers in 
idle machinery, interest on capital, &c., would make a goodly bill 
for Hallamshire loyalty, even at a time when work is scarcer than 
workmen. 

At: Denaby Main it is pretty clear that the strike is wearing 
itself out. Hands from a | are not all willing to stay; but 
a few remain, and this, going on gradually, is encouraging the 


is en 

pee / in the struggle. It is said that several of the old hands 
be very glad to resume their occupation if it were not for 

the master-spirits who usually “rule the roast” at such times. 
The company’s cottages, from which the men were evicted six 


ruled last week were maintained, and it seems scarcely likely that 
lower ones wlll now be taken. Merchants quoted 32s. per ton for 
No. 3 g.m.b., but were very cautious, and sold only small lots. 
Makers are still well supplied with orders booked some time since, 
and are not anxious to sell in the present state of the market. As 


, | @ rule they quote 32s, 6d. per ton for No. 3, but in some instances 


have taken less. The demand for forge iron is weak owing to con- 

tinued slackness in the finished iron trade. The price is the same 

as quoted last week, namely, 31s. 9d. per ton for prompt delivery. 
arrants are how more ly held, the price being still 32s. 


per ton. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
stores continues to increase, 1250 tons having been added during 
the past week. The total quantity held is now 53,982 tons. 

Shipments are proceeding but indifferently. Only 12,213 tons 
left during the first six days of this month, as against 16,616 tons 
during the same number of days in June. 

The manufactured iron le is in an unsatisfactory condition. 
The low prices which have ruled during the past few weeks have 
not led to much business; fresh orders are difficult to obtain, and 
some of the mills are working short time. Ship plates in quantity 
can be had at £4 15s. per ton at makers’ works, angles at £4 10s., 
and common bars at £4 17s. 6d.—all less 24 per cent. discount 
for cash on 10th. For small lots 2s. 6d. per ton more is asked. 

The returns just issued by the Cleveland Ironmasters’ Associa- 
tion show that during June 98 blast furnaces were at work, being 
the same number as in May. The total make of iron of all kinds 
was 207,968 tons, or a decrease of 5631 tons com with the 
eg month. The stocks accumulated in the whole district on 

une 30th were 406,125 tons, as against 398,295 tons on May 31st, 
equivalent to an increase of 7830 tons. 

The owners of the Usworth Colliery have given a fortnight’s 
notice to to sixty colliers to terminate their engagements, as 
it is intended to close the Maudlin seam for the present. 

The workmen employed in 9 ag ment of Messrs. 
R. and W. Hawthorne, Forth Engine Works, Newcastle, 
came out on strike on Monday last, against a reduction of 74 - 
cent., notice of which had been given a week previously. The 
employers, however, seem since to have withdrawn from their posi- 
tion in view of the opposition encountered, and the men are now 
again at work at previous rates. 

It does not appear that the Cleveland ironmasters have as yet 
experienced the full disadvantage of the prevailing depression. 
The price of No. 3 pig iron for the three months ending June 30th 
has just been ascertained to be 34s, 6°86d. per ton at works, which 
is 2s. 6d. to 2s. 9d. more than can now be obtained. There are no 
sliding scales current at the moment in Cleveland, all having been 
terminated recently pending revision. If the one relating to blast 
furnace men and miners had remained in operation, the above 
ascertainment would not have affected the former at all, and the 
latter only very slightly. The average price realised during the 
first quarter of the year was higher, but only to the extent of about 
13d. ton. With no immediate p t of lower wages, it is 

ifest that the current quarter will be a very trying one to 
smelters. They considered themselves badly enough off during 
the first half of the year; but now their prices are 8 cent. 
lower, without any prospect that they will be able to reduce cost 
proportionately. 

Two of the bore-holes which the Newcastle Chemical Works 
Company has for some time been occupied with on the northern 
bank of the Tees have now reached a depth of 1000ft. The salt 
bed will probably be entered before 200 more feet have been bored. 

The lead market seems to be an exception to the general rule of 
depression and despondency. Lead in all forms and shapes has 
been rising in value of late, and there is still an upward tendency. 
The reason for this is not very ea as the demand 
for warlike purposes must now have . There is no war of 
importance in progress anywhere. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) é 

THERE was a fair business in warrants at the close of the past 
week, but little doing in the course of the past few days. e 
shipments of pigs were poor, amounting to 7410 tons, compared 
with 6549 in the ‘perce | week, and 14,162 in the corresponding 
week of 1884, The exports to Canada were 1103 tons, but to other 
countries much less was sent. To date, the total shipments for 
the year are 234,627 tons against 295,934 in the same period last 
year. Stocks have been increasing at a greater rate than usual, 
the week’s addition to the stock in Messrs. Connal and Co.’s Glas- 
gow stores having been about 2300 tons, and the total being now 

303,454, compared with 588,732 twelve months ago. There are 
ninety furnaces in blast against ninety-six at the same date last 
year. 

Business was done in the warrant market on Friday at 40s. 10}d. 
Monday’s market was quiet, with a few transactions at 40s. 9d. 
cash. On Tuesday the quotations were 40s. 9d. to 40s. 10}d. cash. 
Business was done on Wednesday at 40s. hy, oD nde 11d. cash. 
To-day—Thursday—market was firm, with up to 41s, 
cash, and 41s, 1d. one month. 

The current values of makers’ iron are without much change, as 
follow :—Gartsherrie, f.o.b. at G ww, per ton, No. 1, 47s. éd.; 
No. 3, 44s. 6d.; Coltness, 48s. 6d. and 47s.; Langloan, 48s. and 47s.; 
Summerlee, 47s. 6d. and 44s, 6d.; Calder, No. 3, 44s. 6d.; Carnbroe, 


46s, 6d, and 44s, 6d.; Clyde, 46s. 3d. and 42s. $d.; Monkland, 41s. 
and 39s.; Quarter, 40s. 6d. and 38s. 6d.; Govan, at Broomielaw 


41s. and 39s.; Shotts, at Leith, 48s. 6d. and 48s,;) Carron, at 
Grangemouth, 51s. and 47s.; Kinneil at Bo'ness, 48s. 6d. and 
42s. 6d.; ogg, at Ardrossan, 46s, 6d, and 41s. 6d.; 
Eglinton, 41s, 6d. and 38s, 6d.; Dalmellington, 44s. and 41s. 6d. 

Since last report Messrs. Merry and Cunninghame have begun at 
their Gl ock Ironworks the manufacture of pig iron to be 
converted directly into steel on the basic system. The Glasgow 
Iron Company several years acquired the right to use the 
Thomas-Gilchrist process of ing steel in Scotland. They gave 
& sub-lease to Messrs, Merry and Cunninghame, and both firms set 
about the erection of the necessary works. The latter firm have got 

first, but the Glasgow Iron Company will also soon be in 

the field. The starting of the works at Glengarnock is a most 
interesting event, as they are the first of the kind set in operation 
in Scotland. For a number of years, as is well known, mild steel 
of excellent ty has been produced at a number of works in 
the neighbourh of Glasgow on the Siemens-Martin process. 
The material has been exceedingly successful in connection with 
shipbuilding and engineering, and the basic process will therefore 
have to pete wi ther which has made an unequivocal and 
widespread reputation. The results obtained at <> orwnay 
within the past few days are, I am informed, quite satisfactory, 
although the manufacture is only as Fs in its initial stages. 

In connection with the Gle: ock Works, it will be interes 
to note that Messrs. Craig and Donald, of Johnstone, have erec' 
a very powerful plate shearing machine, weighing 60 tons, which, 
by one stroke of its large blades, can cut steel plates 14in. thick 
and 9ft. in length. The blades of this machine measure 10ft. 6in. 
Steel boilers of an improved type have been furnished for the 
works by Messrs. William Wilson and Co., of Lilybank Boiler- 
works, Glasgow. 

The past week’s shipments of iron and steel goods from Glasgow 
embraced £6140 worth of machinery, £6477 sewing machines in 


parts, £1600 ~~ and £22,000 iron manufactures. 

In the coal ie there is considerable activity, especially as 
regards the shipping department. The week’s shipments have 
been 26,355 tons from G ww, 1938 tons at Irvine, 6829 tons at 
Troon, 7648 tons at Ayr, 13,339 tons at Grangemouth, and 5000 
tons at Bo'ness, besides smaller quantities at some other ports. 
The household demand is necessarily quiet. In anticipation of the 
holidays the miners are working well at nearly all the collieries, 
— the month of June the coal exports at Burntisland aggre- 
gated 74,400 tons, against 55,806 tons in the same month last year, 
while 14,523 tons were exported at Ardrossan. 

Messrs. Denny and Brothers, shipbuilders, Dumbarton, some 
time ago laid down the keel of a vessel for which they no 
immediate order, with the object of keeping their workmen em- 
ployed. The vessel has now progressed so far as to be in the 
of the rivetters and caulkers, who have offered to show their 
appreciation of the generous conduct of their employers by sub- 
mitting to a reduction of 10 cent, in their wages. The men 
have intimated their iness to work for two weeks on the 
vessel without any wages whatever. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

I SHALL be glad to hear that the Commission which is being 

inted to inquire into the state of trade in the kingdom will take 
in the principality, and go vigorously into the question of our 
industries. ere is something radically wrong in the fact that 
fifteen ironworks in Wales are closed ; that the present steel works 
are only working about three full days a week putting the time 
a ye that in order that tin-plate makers may get the 

profit on their make, they must stop work one week in 

four ; that coke is nothing like so abundantly made as it should 

be ; and that we are giving away the best coal in the world fora 

song. I hear of 9s. 6d. to 9s. 9d. and 10s. at port for excellent 

eg Deducting railway rates and incidentals, colliers’ wages, 

deadwork, &c., to say nothing of capital invested, the margin to 
wners is, at best, but a thin one. 

I shall scrutinise the Commission anxiously, to see if the proper 
men are appointed. One thing is certain, that Mr. W. T. Lewis 
should be its chairman as far as Wales is concerned. 

I hear rumours from competing coal districts in England of 
possible trade strife in the coming autumn. As regards Wal 
the action of the sliding scale is so thoroughly pacific and practi 
in its action that there need be little anxiety here except in one 
quarter. The enginemen and stokers do not take kindly to the 
announcement that they must accept a reduction on and from 


A 1st. 
held an important meeting last week at Pontypridd, when 
en leading districts—Ogmore, Rhondda, and Caerphillly—were 
represented. The decision was not to accept the reduction of 
24 per cent. I hope that a settlement will be brought about, for 
in respect of quantity Wales is doing a large trade, and, having no 
work agitation to contend with, and a thorough harmonious 
adjustment of arrangements, the flow of coal from coal valley to 
— bunkers and holds is as brisk and smooth as ever I have 

own it. 

The great virgin coal district to which I have often referred, 
oe to Caerphilly, is going to have another champion before 

the House. 
Two ant out, Sone been 
ut on one side, and the ey Railway Co. ing an 
next session to link the field on their It would 
make the Rhymney another Taff. The coal trade principals are 
somewhat wroth with the Lords’ Commissions at present for having 
“* spragged ” useful Bills or thrown them over the Embankment. 
It will be interesting to see what will be the result of a third trial. 
Coal exports were well maintained last week. Steam coal is still 
in the ascendant, and a good inquiry exists for small steam. House 


quiet. 

The monthly meeting of the anthracite colliers of the Swansea 
district was held last week, when a fairly satisfactory state 
was shown. There was a rumour, it was stated, that 
Garnant and Dynant collieries would soon be restarted. It 
was arranged to hold a demonstration on the 18th, when Mr. 
Burt, M.P., and various local gentlemen of note will be present. 
One of the topics is to be ‘international arbitration, and the 
necessity of the principle being applied to trade disputes.” In 
addition, labour representation in Parliament, abolition of London 
coal dues, royalties, &c., will come under notice. 

A meeting of tin-plate makers was held at Swansea on Saturday, 
when it was stated that more than the necessary majority of 
makers had been secured, and accordingly the resolution to limit 
make was carried. This ay apm will be to give workmen an 
idle week every month. this case the first week will date from 
the 20th July. 

This is not the aly ire. No new mill is to be built, 
and no old mill that been idle since 3lst December shall be 
restarted. All mills working at present to be stopped on Saturdays 
at4p.m. There isa heavy penalty for violation. 

The trade is moderately brisk. Good enquiry for odd sizes, and 
for wasters. Prices are expected to show an increased tendency to 
firmness. Shipments this week are heavy. 

The total iron and steel shipments of the last week from Cardiff 
and Newport amounted to 12,000 tons, a very satisfactory total. 
The bulk went to India and Canada. Shipments of iron ore are on 
the increase, and a slightly better tone prevails, , 

Patent fuel is firm in price and in good request both at Cardiff 
and Swansea. It is early yet to refer to Newport. 

The Swansea shipping trade of last week shows a steady 
improvement. The tone of trade in the district is a“ ! generally, 
Some collieries, I hear, are about changing hands. In the Newport 
district there is an im t colliery movement afloat, affecting a 
large virgin district. 1 believe it will take the form of a new and 
powerful company. 
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THE ENGINEER. 


NEW COMPANIES. 
a following companies have just been regis- 


Birmingham Refrigeration Company, Limited. 
This is the conversion to a company of the 
business of manufacturer of machines for ice- 
and and of mechanical 
on at Bi ham by Mr. 


It was on 27th 
June, with a capital of 000 in £10 shares. 
The are 

Shares. 


en; 
J, Sincock Altrunhena, Cheshire, engines’ 

H. Puplett, jun., Westmoor, Knowle, commission 


agent 
*w. Doubleday, 67, Colmore-road, ‘Birmingham, 
Cc. ‘and ‘nie, Palinerston- 
buildi: 


J. Pollit, Sowerby Bridge Yorkshire, engineer .. 
Eustace Sowerby Bridge,’ Yorkshire, 


engineer 

The number of directors is not less than three, 
nor more than five; qualification, 25 shares; the 
first are the subscribers denoted by an asterisk, 


Clive, Son, and Myott, Limited. 

This company was constituted by deed of settle- 
ment on the 3rd June, and registered as a limited 
liability company on the 27th June. It proposes 
to acquire the business of colliery proprietors and 
oil manufacturers, carried on by Messrs. Clive, 
Son, and Myott, at Tunstall, parish of Wolsten- 
ton, Stafford. The capital is £50,000, divided 
into 1000 preference and 1500 ordinary shares of 
£20 each ; 204 preference and 12,600 shares have 
been taken, an (with the exception of four pre- 
ference shares) are deemed to be paid up in full 
by means of the assets brought ny 
by Mrs. Anne Clive, and live 
and James Myott. 
are paid up in cash. The members are:— 


Shares. 
Pref, Ord. 
*Annie Clive, Tunstall, widow 75 
*R. C. Clive, Tunstall, ‘colliery proprietor.. — 420 
*James Myott, Tunstall, colliery etor 125 420 
H. H. Clive, Porthill, Stafford, widow .. 1 _- 
7 Martsbill, co oo oo hm 
ve, Tuns' co) manager .. 1 
acturer . 


The number of directors i is not to be less than 
three, nor more than seven; the first are the 
three first subscribers. The company in general 
meeting will determine remuneration. 


Jarrow Chemical Company, Limited. 

This company was constituted by deed of settle- 
ment, and articles of association, dated 25th May, 
1885, and was registered on the Ist inst. as a 
limited com y, with a capital of £250,000 in 
£50 shares, the whole of which are taken up, and 
are fully paid. The object of the company is to 
take over the business carried on under style of 
the Jarrow Chemical Company, at South Shields, 
Friars Goose, near Gateshead, ‘and at Newcastle- 
on-Tyne, The members are:— 


*J. C. Stevenson, chemical 

manufacturer . 
M. P. , The Glen, Peebles. 
de Stevenson, 58, Ladbroke-grove, widow 


Wm. Stevenson, Glasgow, merchant 
Nathaniel Stevenson, 51, Wimpole-street, sur- 


158 
jtevenson, Union Club, uare. 159 
L. R. Stevenson, Liverpool, merchant 158 


The number of directors is not to be lees than 
three, nor more than seven; qualification, shares 
of the nominal value of £5000; th the first are the 
—— denoted by an asterisk. The company 
determine remuneration. 


Johore Tin Streaming Company, Limited. 

For some time past this company has advertised 
and circulated its prospectus; but although pur- 
porting to be a limited company, it had no legal 
existence as such until its tration on the 


the company, nor the amount of the considera- 
tion to paid for the purchase thereof. The 
subscribers are :— 


“RD Dendett Nottingham" 

Charles Wells, 13, St. Edmund’s-road, Bootle, 
contractor . 

oF, “Stone Leigh, ‘Up-Holland, con 


1000 
J. A... Stone Leigh, “Up-Holiand, con- 


ees 100 
F. ‘Goddard, Nottin; ham, e 500 
*E. F. Mahony, hosier. 500 

The number of directors is not to be less than 
four, nor more than nine; qualification, 500 
shares; the first are the subscribers denoted 
an asterisk. Remuneration, £1 1s. to eac! 
director for every board or committee meeting 
attended, 


1000 
500 


Karatara Exploration Company, Limited. 

On the 1st inst. this pea was registered 
with a capital of £5000 in £100 shares, to take 
over the right and interest of Mr. Samuel Archer 
Deacon, of Hot Springs, near Uniondale, South 
Africa, with t to the supply and use within 
the district of Kingsna, Cape Colony, of certain 
dredging machinery, patented b; . Charles 
Ball, C.E., known as the “ Ball Bae The 
subscribers are :— 


Shares. 

A. B. Mitchell, Edgbaston, Birmingham, steel 
._— Holloway Head, Birmingham, manu- 
R. F. Martineau, Holloway Head, Birmingham, 
Broad-street, Birmingham, metal 
T. F. Proud, 26, Ex - 


The remaining shares | tended 


8. Smith, 87, 
‘Westwood, Handewort, gold and silver re- 


1 

The number of ‘directors is not to be less than 
three, nor more than five; the first are Messrs. 
F. D. Deare, 19, Coleman-street, E.C.; Robert 
ae Berkeley -street, Birmingham ; and H. F. 

Broad- -street, Birmingham. Qualifica- | ¢ 
tion, aad or stock of the nominal value of £200. 
The company in general me meeting will determine 
remuneration. 

Strontia Company, Limited. 

This company proposes to acquire from Messrs, 
Bolton and Partners, Limited, certain mines and 
deposits of strontia and , the manufactory, 
&c., known as the Hew Chemical Works at 
Gateshead-on- Tyne, now used for the manufac- 
ture of strontia; the manuf: at Lavenham, 
Suffolk, now used for the manufacture of sugar, 
and certain patents relating to such businesses. 
It also pr to develope the business of 
manufacturing strontia, baryta, the salts thereof, 
and other chemical products, and to manufacture 
and refine sugar by the strontia process or other- 
wise, It was registered on the Ist inst., with a 
capital of £300,000, in £1 shares. The subscribers 


are:— 
Harmar A. Bass, M.P., Burton-on-Trent a 
Sir Francis Bolton, 19, 
J. B. Farnham, J.P., Loug! borough, Lei- 
A. 


ph 
F. 8. A. Hanbury Tracy, M.P., 116, Queen’s-gate. 
J. Hick, Whalle a 
cito. 


The A of directors i is not to be ‘lens than 
three, nor more than nine; the subscribers are 
to appoint the first; qualification, 1000 shares. 

muneration: chairman, £6 6s.; and each 
director, £4 4s., for every board meeting at- 


THE PATENT OFFICE. 


THE Comptroller-General of patents, designs, 
and trade marks, recently issued in the form of 
® Parliamentary paper his report, the second 
since the passing of the Act of 1883. That the 
new Act has worked well in the interest of in- 
ventors may be seen from the fact that the num- 
ber of applications for patents, which had risen 
with some variations, almost constantly in the 
course of thirty years, from 1211 in the year 
1852, to 6,241 in 1882, leaped with a bound to 
17, 110 in 1884, There was a slight depression in 
1883, possibly on account of the change of the 
law, which makes last year’s numbers the more 
remarkable. The increase is in fact as between 
the years 1883 and 1884 no less than 195 per 
cent, The report claims an increase of about 
280 per cent. for this year, on the average of 
1882-83. This must be a misprint for 180 per 
cent., for the increase J Ram is not borne out 

gs) which are for 1882, as has already 


nine per cent, of t. 

rsons resident in the nited 

in 

d, and in Irelan 
ptm numbers were from the United 
States 1181, from Germany 890, and from 
France 788. Residents from a other countries 
also made application to the office, 13 such 
countries being British possessions, from which 
175 applications were made, and 3, it may be 
added, were made from Egypt. Surely the Report 
is inaccurate where it states that only 3 appeals 
were made in the course of the year against the 
decision of the Comptroller. Wethink we could in- 
crease the —. considerably. The greatest num- 
ber of applications made in any month was in 
January, 2499 ; the smallest in August, 992. The 
greatest number made in any single was, as 
might be supposed, on Jaruary 1, . The 
total number of patents sealed upon the 17,110 
The member will not be known before next year. 

e number of readers who frequented the Free 

Library of the Patent-office in 1884 was 39,508, 
as against 32,748 in the previous year. Sets of 
the publications of the office have been sent to 
46 towns, to a large number of public offices, 
and seats of learning in the United Kingdom ; 
to 9 British colonies, and to 9 foreign States. 
Complete series of abridged specifications have 
also been sent to nearly 280 mechanics’ lite- 
rary and scientific institutes in various parts of 
the United Kingdom and the United States. 
The number of designs registered in 1884 was 
19,515, as com: with 17,166 in 1883; and 
the number of trade-marks applied for was 
7104, to 4105 in 1883. The receipts of this office 
amounted to £103 827, of which £88,996 was for 
patents’ fees, £3477 for designs’ fees and stamps, 
£7014 for trade-marks’ fees, and more than 
£4000 for the sale of publications. The chief 
payments made were ,225 for salaries—all 
of which are set forth in detail in the report— 
and £17,000 to Messrs, Eyre and Spottiswoode for 
printing. There was a surplus income of nearly 
£40,000. Tables are added showing the different 
classes of designs and trade-marks, with the fees 
paid for each. 


IRON PRODUCTION IN THE UNITED STATES.— 
The principal statistics for 1884 are as follows :— 
Iron ore mined, 8,200,000 long tons; value at 
mine, 22,550, 000 dols. Domestic iron ore con- 
sumed, 7,718,129 long tons; value at mine, 

224, dols. Imported iron ore con- 
sumed, long tons; total iron ore con- 
sumed, 8 125,949 long tons. Pig iron made, 
4,097,868 long tons, a ecrease of 497,642 tons as 

se with 1883; value at furnace, 
73,7 1,624 dols., or 18, 148, 576 dols. less than 
in 1883. Total ‘spot value of all iron and steel 
in the first s of manufacture, excluding all 
duplications, 107,000,000 dols., a decline of 
35,000,000 dols. from 1 Fuel consumed in 
all iron and steel works, including blast furnaces, 

1,973,305 long tons of anthracite, 4,226,986 lo: 
tons of bituminous coal, 3. 833,170 1 tons 
coke, and 62,110,660 bushels of 
a notable quantity of natural gas, 


THE PATENT JOURNAL. 
trom of tie of | 


*,* It has come to our notice that some applicants bBo 
Patent-office Sales Department, for Patent 

have caused much unnecessary trouble a annoyance, 
both to themselves and to the Patent-office Officials, 
het the number of the page of THE ENGINEER at whic 


they require is bs ge ed to, instead of 7982. 


giving the number ation. 
mistake has been made by looking at THE ENGINEER 
refer to aan Sane turning those pages and 
Anding the number of the Specification. 


Applications for Letters Patent. 


tents have been the 
address of the communicating party are 
printed i in italics. 
80th June, 1885. 
7892. 


Crocks, &c., G. Bennett, Sheffi 


7894, 4 Gear for Tram-cars, &c., A. M. 
Vereker and 8. M. Yeates, Dublin. 
7895. BREECH-LOADING Fige-arms, G. Jefferies, 


orwii 

7896. GorrER for Fancy FRILuinG, T. Adams and Co. 
and R. Davis, Nottingham. 

7897. Driving Beuts, &c., J. Moxon, Sheffield. 

7898. or GAS-COMPRESSING Enoives, E. Holt, 


TextTiLe Materiats, W. Noble, Man- 

ches’ 

900. VENTILATING her Hovses, &c., H. Cooper. 
—(J. Flavitsky, 

7901.. SMOOTHING Ritchie, Glasgow. 

7902. Door FURNITURE, @. Wicks, Ayton. 

7903. CorREecTLy Estimatinc the INFLUENCE of Wixp 
Fuicut of Prosecrives, &., P. Brodigan, 


7904. Reservoirs for Atracuinc to Puates and 
A. McCalla and Edward Trow, Bir- 
m 


7905. Pirate and Dish with Recepracte on Rim to 
ConTAIN MustarD, &c., C. A. McCalla and E. Trow, 
Birming! 

7906. Hanp-MACHINE for SLICING Poratosgs, &c., W. H. 
Keates, Stoke-on-Trent. 

7907. GRAIN-DRYING Processes, 8. Simpson.—{ Messrs. 
Lock and Thompson, United States. 

7908, DetTacHaBLe Drive Cuains, W. Buxton, London. 

7909. Stzam Enornzs, L. B. Carricaburu, London. 

7910. Mixinc Cut Hay, &c., J. Ritchie, Edinburgh. 

7911. Maxine Burrton- "HOLES, J. Allison.—( The 
Wheeler and Wilson Manufacturing Company, United 


States.) 

7912. Lactnes for Corsets, &c., H. J. Allison.—(A. 
Mann, United 

7913. Notators for Music, B. Greiner, London. 

7914. VuLcaNisep Sort Rupser, F. Wilhdft, London. 

7915. GLazep LeaTHER, T. R. Clark, London. 

7916. Manuscripts, J. L. Young, 
wn, 

‘ORCING and DRAWING &., A. N. 
Porteous and R. L. Urq 

7918. TREATING for FRADULENT 
ALTeRations, H. 8. Carpenter, London. 

7919. AcruaTiING the VaLves of DrREcT-ACTING ENGINEs, 
E. lton.—(F. W. Jenkins, United States.) 

7920. Gas Encines, H. T. Dawson, London. 

7921. Horse-rakes, E. Fisher, London. 

7922, SusPenDinG Trousers, L. Schnerb, London. 

7923. Inspection GuLLy Trap, C. B. Broad and G. 
Harris, London. 

7924. ScREW THREAD GavceE, J. J. Shedlock, Barnet. 

7925. Lupricators, P. M. Justice.—(Zhe Peerless Oil 

Ejectér Company, United States.) 

SLuppine Frames for TREATING Frsrovs Marte- 
RIALS, 8. A. Luke, Leeds. 

7927. InstanTaNEous Grip Vices, J. W. Midgley, 
Halifax. 


7928. PARALLEL Vices, J. W. Midgley, Halifax. 
7929. Gas Motor Encines, O. T. Newton, London. 
7930. SPANNER, W. Martin, Willesden green. 

7931. Lacs, 

7932. Srrainers, C. H. and F. = Roeckner, 


7933, Chane or Barrexs, A. Dunbar, London. 

7934. Steam Enornes, T. Hunt, London. 

7985. Sarety AppLiances for TwO-wHEELED VEHICLES, 
V. C. di Tergolina, London. 

7936. Kxittinc Macuines, 8. and H. H. Doaner and 
O. Floss, London. 

7987. Maxine Porrery, GLasswakE, &c., C. C. Thomp- 
son, London. 

7938. Expows for Stove Pires, A. W. Cram, London. 

the Sreep of Enaines, E. F. Piers, 

on. 
the Spsep of Encrves, E. F. Piers, 

Cravats, &., M. A. Ternisien, 

7942. Bonpine Bricks, W. B. Smith, London. 

7943. ApsusTaBLE Reamers, P. A. Newton.—(P. J. 
Kelly and J. Groves, United States.) 

7944. Gas-moTor Enorngs, J. F. Schnell, Manchester. 

for A. 8. Lyman, 

ndo: 
7946. CARTRIDGES for 8. Lyman, London. 
ExtincuisHine Fires, G. F. Redfern.—{ Wirth 
.» Germany.) 
7048. Boxes, A. J. Boult.—(F. P. Birley, 


Ca ) 
7949. Rotary Enornes, A. J. Boult.—(H. Sewrey, 
Canada. 


7950. PLovcus, G. B. Casaday, London. 

7951. PLoveus, G. B. Casaday, London. 

7952. Pirovcus, G. B. Casaday, London. 

7953. Bextine, J. v. D. Reed.—(B. L. Stowe, U.S. 

7954. Bextina, J. v. D. Reed.—(B. L. Stowe, U.S. 

7955. Can Brakes, E. A. Westcott and E. R. Bristol, 
London. 

7956. Sewinc Macuines, A. J. Boult.—(R. D. Tucker, 
United States.) 

7957. Grinpine Mitts, A. J. Boult.—(J. C. L. Pestrup 
and G. Diers, Germany.) 

7958. PURIFYING Waren, W. H. Hartland, 

7959. Lusricators, R. G 

7960. Cuecks, &c., A. M. Clark.—{ W. T. U.S.) 

7961. PRESERVATION of ‘Liquip in > H. H. Lake. 
—(Madame Marcoux, née A. Morel, Fra 

7962. Boats, H. H. Lake.—(W. U.S. 


7963. MecHANICAL Movements, H. H. Lake. Mae D. 
Farra and J. C. Humphreys, U. A) 
7964. EVAPORATING APPARATUS, H. Lake.—(F. J. 


Poumon of Susaqueous Osvsects, H. H. Lake, 


ustria, 
7966. and Stoves, W. White, London. 


Ist July, 1885. 


7967. Firne-proor Fioorine, A. H. Stott, J. A. Stott, 
and A. H. Stott, jun., Manchester. 
7968. Locks and Latcnes, G. Dawes and R. Dawes, 
Wolverhampton. 
7969. MousTACHE Guanos, Cc. > 8. Webb, Colchester. 
7970. Szcuntna the Corps of the = used for 
Rattway Wacons, H. Smith, near 
‘oventry. 
7971. Separatina Hongy from the Come, G. O. Wray, 
Bedford. 
of Giycerine, O. C. Hagemann, 
ndon. 
7978. Puriryine and ConcenTRATING GLYCERINE, O. C. 


on. 

7074. Aim and WATER-TIGRT Corrin, W. E. Heys.— 
(L. P. A. Mundt and C. A. Lindemann, Prussia.) 

7975, Lapres’ Dress Bustixs, G. Rittershaus, London. 


7976. Devices for Screw Nots, J. Bennie.— 
Bennie, Australia.) 
Oxstruction Derecror for Drivers of Loco- 
motives, C. Payant, 
7978. FeRRULES from Toses, G. W. 


7986. CHEMICAL Fire "EXTINGUISHERS, J. K. J. Foster 


and J, Haslam, 

7987. Ecc Beater, J. G. Wilson.—(P. Dichl and Co., 
United States.) 

7988. Szaminc the Epces of Loorep Fasrics, J. G. 
W —(W. Pearson, United 

7989. Rirtes, G. E. Vaughan.—(The Austrian Small- 
arms Manufacturing Company, Austria.) 

7990. Sicut E. Brearley, Heck: 
mondwike. 

7991, Arr-TicHT Boxes or Boats, J 

7992. Sipe Licht PARALLEL ‘AUTOMATIC 
pavs, J. and J. Robertson, Glasgow. 

7993. Gas RecuLators, F. Clouth, 

7994, MacHINEs, R. London. 

Wake and A. C. 


7995. Locks or Latcuss, H. 

mas, London, 
7996, INDICATING Apparatvs, J. 8. Raworth, London. 
7997. Borers, E. Edwards.—(0. Bomnitz, Austria.) 


7998. Liquip Mxasurine Taps, H. M. Thomas, London. 

7999. Pranorortss, F. Bapty.—(H. Koch, Russia. 

8000. CrysTALLIsED Grape Suaar, A. Seyber! and 
A. Tram’ London. 


8001. Horsesnoes, F. A. Roe, London. 

8002. Sweepine and Scrarine Koaps, &c., J. Smithers 
and R. Thomas, London. 

8003. a P. Jensen.—(J. Abel and J. H. Riess, 

ustria. 

8004. Lawn Tennis Scorers, R. C. Hi 

8005. CoMPRESSED ARTIFICIAL FUEL, 
London. 

8006. Latcu, Cc. R. London. 

8007. Ser-actinc Muves, J. Threlfall ‘and J. Pickles, 
London. 

8008. Utitisation of Byz-propucts, &c., P. C. Bunn, 
London. 

8009. Woven Fanric for Coverinc Fioorns, F. Bolton, 
London. 

8010. Automatic Expansion Gear, J. N. Pax- 
man, London. 

8011. Cuma Apparatus, J. Harrington, Lond: 

8012. TrEaTING CELLULOID, &c., A. J. Boult. 
Zeidler, Canada.) 

8013. FisHinG by the Arp of Lieut, J. W. and L. Hay- 
lock, London. 

8014. men 3 to be used for METAL Fencixa, J. T. 

mdon. 

8015. Movements for PepoMoTIvE VEHICLEs, 
A. W. L. Reddie.—(G. J. Taylor, United States.) 

8016. Gassinc Yarns, J. W. Dawson, London. 

INDIA-RUBBER Poucues, &., A. Oldroyd, 

ndon. 


London. 
. A. McI. Valon, 


2nd July, 1885. 


8018. MacuinE for Spiitrinc Woop, R. Hutchinson 
London. 

8019. Tricycies, R. L. Burnell, London. 

8020. Economisers, A. Bell, Manchester. 

8021. Makine Fustians, J. Schofield and A. Taylor, 
Manchester. 

8022. ee Down WEEDs in Garpens, E. Brown, 


ingham. 
8023. ComBineD Bicycie and Tricyc ue, J. H. Keeping, 
itbourne. 
8024. Stop Motions, B. A. Dobson and J. Hill, Man- 
chester. 
and Partition Piates, W. Turner, 


ax. 
8026. Dressinc Stone, &c., J. Coulter, Halifax. 
= Apparatus for Heatinc Water, T. Drake, 


8028. DovBLE-acTtiInc Motor Enornes, J. P. Lea, Bir- 


min; 
8029. SANITARY Cioset Paws, &c., A. F. Hartshorn, 
8030. Propucinc PxotocraPHic Pictures, R. W. 


8033. VARIABLE 
ow. 


pong Wire Fence Stanparps, P. J. Dow 
. ELectric TELEGRAPHS, C. Mance, 
S087, — Grass and other Szeps, J. McAdoo, 


8038. Packine Cases, K. J. L. Best, London. 

8039. and Finisuine Tin and PLatEs, 
H. Bain, London. 

8040. RatLway STATION Invicators, A. Saloway and 
J. E. Groves, Brixton. 

804i. the of ATrenpanor of Worx- 
MEN, &c., T. W. Morris, London. 

8042, of Gas Enarngs, C. J. E: London. 

8043. Measurine Distances, H. R. A. 

8044. Preventine the Spreap of Free, E. Stewart, 
8. R. K. Spencer, and J. D. Lee, London. 

8045. Hanp Power Gear for Ve.ocipepss, E. H. 
Grey, London. 

8046. ComMuUNIcA’ BED to SEwinG 
A. 8. McGaw, J. M. Collins, 


8047. Securmnc TocETHER — and CaRRryYina 
en R. McConnel, G 

Dryine BuBsTaxces to the Action of 

“pact Waren, C. T. Heycock and E. H. Griffiths, 


8049. RecuLaTINc Mecuanism of ELEcTRIC ARC 
Lamps, C. F. Cooke and T. Robinson, London. 
8050. PREPARING PicmeEnts from of Inow, T. 
Li O. T. Hagemann, Lond: 
51. TREATING Soar Leys, 
or Lever’s Lace Macuines, H. Hitchin, 
ndon. 
8058. Coverine for TABLE Tops, M. G. London. 
> Bopiep TYPE, M. Richford, 
md 
8055. nas, T. and A. P. Townend, London. 
8056. Ear-stups, M. H. Tilley, London. 
8057. Szewinc W. R. May, 


8058. TREATING SewacE, a&c., W. B. G. Bennett, 
mdon. 
8059. Roorine TrEs, &c., J. Hamblet, London. 


3rd July, 1885. 


8060. Corp-HOLDrNG, &c., APPARATUS, H. P. Hoghton, 
Manchester. 

8061. Horstrne and Traversinc Goons, d&c., B. H. 
Thwaite and J. Neville, London. 

8062. SECURING — of lau to the Epczs of 
pe oo Betts, &c., 8. Ogden and I. Jackson, Man- 
ches 

8063, Watcurs, C. J. Willday, Birmingham. 

Surront for Flowens or G. J. Williams, 


8065. Raisinc and Lowerinc Heavy Boprgs, 8. G. 
Bennett, Edgbaston. 
8066. Drivinc and other CHarns, W. Morgan, Bir- 


mingham. 
8067. Puyers, J. Horabin, sen., and J. Horabin, jun., 
Liverpool. 


. ConNECTING GEARED WHEELS on TRICYCLES, &c., 
H. Emanuel, Surbiton. 
4. and T. 8. Whitworth, 
‘anchi 
8070. Dorrer Coms, J. Elce and T. 8. Whitworth, 


Man 
8071. ADVERTISING, J.C. Sellars, Liverpool, 


Share 
(979. REGULATING KNIVES in Horse Hoes, J. Searby 
and I. Howe, Rotberham. 
7980. Watcu Prorsgcror, S. Davey, Birmingham. 
Bicycies, W. H. Anderson, Dublin. 
Steam Enounes, A. MacLaine, Belfast. 
Bakers’ Oven, W. Cook, Glasgow. 
984. Lawn Tennis Rackets, G. Marshall, London. 
correct, , OF an average for the two years 0 
6117. This represents an increase of 189 per 
Shares. 
1000 
1000 
750 
500 
500 Vining, Liverpool. 
125 8031. Furnaces, H. Caswell, 
8032. SotiTaireEs, &c., J. Mc e, Glasgow. 
Crank Morton, G. Browning, 
8084. Rorary Cutrinc Toots, A. M. Clark.—({i« 
Société Heilmann-Ducommun and Steinlen, Mulhouse. 
30th June. It proposes, ; a capital of 
£175,000, in £1 shares, to carry on mining opera- 
tions at Johore, in the Malay Peninsula, but no 
are in the tered documents 
hares. 
500 
| 
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8072. CLostxc and Retarxixe Door 
J, Adams, Lond 
ore. for Treatixe Woop, 
C. Springer, Manchester. 
sor. Gas, C. C. Springer, Man- 


8075. Braces, R. Shook, Poole. 
8076. Execrricat Coxpuctixe 
Bradley, London.--24th Februa 
8077. Net for upon he 
C. Piggott, London. 


. W. 


8080. Screw Fax, J. Thornton. 

8081. Burrers for VEHICLES, J, 
Trippett and T. and H. Searls, et 

8082. Type Writers, F. Roberts, London. 

8083. Faxcr, &c., Looms, A. G. Brookes.—{G@. Cromp- 
ton, United States.) 

8084. TreatTwent of Sewacr, 8. H. James, Tottenham. 

8085. Locomotive D. G. Morrison, 


PING H. D. Peatsall, Lower 


Manixrso Porsrs at Carns, C. E. Hoevel, 

on. 

8088. GULLEY or 8. 

8089. CLeaninc Mituers’, &c 
London. 

8090. Dospres or SHEppINae Morttoxs, R. 
London. 

8091. Fires, J. Cartet, J. Allmatk, 

8092. Tram-cars, A eeze, . N. Laurie, 

e008 — L. Brierley, Lond: 

ETALLIC, BepsTEaps, on. 

or Hypraviic Lirts, G. Andrews, 

8095. Houpers for Penciis, &c., H. J. Haddan.—(s. 
Diinkelsbiihler, Germany.) 

8096. Paster, R. London. 

8097. Preventinc Nuisance from H. J. W. 
Raphael and J. Syme, London. 

8098. Insectors, H. H. Lake. —(F. Brunbayer, Austria.) 

8099. Masuine, &c., VEGETABLES, &c., J. P. Leman 
and J. A. Atkin, London. 

$190. ORNAMENTAL Cusuions, E. W. Futvoye, London. 

8101. Mechanica, CHance of the SHow Pi&ces in 
SHop Winpows, &c., J. H. Helberger, London. 

8102. Hooks, HL. Hunter, London. 

8103. Barr for Fisninc, W. J. Hunter, London. 

8104. Taps or Srop-cocks, F. H. Wenham and J. H. 
Sheldrake, London. 


4th July, 1885. 
Be Wovew Fanaics, A. Entwisle, Man- 


8106. D. Greenock. 
8107. Loom Pickers, J - 8. Sadler.{H. Staneliff?, 


Russia.) 

$108. Broocn with Diats, R. Walsham and J. Wal- 
sham, Birmingham. 

8109. Treapinc, &c., Motions of Looms, R. L. 
Hattersley and J. Hill, Keighley. 

$110. of CARDING Enoines, E. Tweedale, 


8lll. Grogs Lamps, S. Snell and G. Pearce, Bir- 
ingham. 


ming! 
8112. Miners’ Sarety Lamps, 
8113. Maxine Gas Hort PLatss, Birmingham. 


8114. for Cnoprrxe Meet, .» J. Fullwood, 
Birmingham. 
Waeat, &c., J. and J. B. Holgate, 


$116. RecuLation of Gas Motors, J. H. Johnson.— 
(B. Korting and G. Lieckfeldt, Prussia. 
oy. have for Saips’ ANcHor or Licuts, 


$118. IRow CuoTHs, G. T. Kearns and J. H. Noble, 
Hamilton, Ontario. 

$119. Compounp Marre Enorves, E. R. Allfrey, 
London. 


8120. Propuctne Enstiace, G. F. Muntz, London. 

$121. Proytinc Desicys on Gass, &c., A. G, Brookes. 
(Messrs. Vantillard and Lam 

8122 ELECTRO - TELEPHONIC A A. 

8123. Toy, W. rewer, Wi 

— Fax, &c., H. J. Haddati.—{J. bells, 

rance. 

8125. Matcu-boxes and Cicar Currers, H. J. Haddan. 
—(W. T. Winkler, Austria.) 

8126. Brosnes, R. B. Breidenbach, London. 

8127. Macuines for Hem Srirchixc, D. 


McGlashan, Glasgow. 
8128. Swirch for Etecrric E. Zeller, 


8129, Emutry CiotH, &c., A. and R. J. 
Edwards, London. 

8130. VeceTaBLe or Paper ParcuMent, T. R. Shillito. 
—{(C. Arnold, Germany.) 

AtRaTep or Gaszous Breveracts, J. E. Cousté, 


$132. motios fot VA.ves, &c., A. D. Bryce- 
las, London.—28th May, 1885. : 
8133. Convers of Bower Piates, C. J. 
Galloway and J. H. Beckwith, yo 
8184. Gas F. W. Crossley, 
6185. Howes in Sines of 
— C. J. Galloway and 


8136. TorPepors. M. R. Ward, London. 
8137. Percussion Fuses, O. Jones, London. 
Wrspow Sash H. A. Williaizis, 


8139. Woop G. F. Red- 
fern.—{R. Tanczos, Austria.) 
8140. Lines, A. L. N. Poster, 


$141. FPivis, 8. H. Johnson ahd C. C. 
Hutchinson, London. 


6th July, 1885. 


$142. Matt Kixys, G. Smallman, Newn- 
ham, near Tenbury. 
$148. Savixo of Fort in Fire-crates, W. Green, 


born 
8144. Sameecne Motion, C. Bedford and T. Kershaw, 


‘ax. 

$145. GarpEN Toot Barrow, H. W. B. Maekay, 
Exeter. 

8146. Pranororte Actions, A Craig, Belfast. 

8147. geen the Pressure of Gas, J. Shaw, 


814%. Lamps, J. Birmingham. 

8149, Winpine Frames, W. Noton, Manchester 

8150. Preventine the Formarion of Lap on the Draw- 
ING OFF ROLLERS of Macuines, W. H. 
Green wood and F. Farrar, B: ‘ord. 

8151. W. Shiels, Edinburgh. 

8152. Om Lamps, J. H. Ross, Dublin. 

RENDERING Cements HYDRAULIC, W. P. Thomp- 

son.—{R. Bosse and F. Wolters, Germany.) 

$154. Position Fisbers, A. W. P. vétpool. 

$155. Acruatise the Heatds of Looms, A. 
Sowden, Bradford. 

8156. Host#ry Mactiwery, W. H. Dormiati, Stafford. 

8157. Macnixe for Pitt Fasnics, J. 
Clare, Oldham. 


8158. Lesricators, G. Fletcher, 

8159. Moves for J. H. Holden, London. 

$160. Gas Excrtts, C. T. Wordsworth and J. Wolsten- 
holme, 

816L. ALLOY, Gedge.{6@. Guillemin, Fra 

8162. Separation of Sotip and Liquip Ww. 
Bucks, London. 


. G. Rogers, 

64. RatLnoap SPrices, A. Morford, United States. 
8165. Borries, A. Werner, United States. 
3166. Spurr and Warr 

and C. Schweizer, United 
$167. Pocket UMBRELLA; ©. ; 


$168, Fink A. Mackie, London. 
8169. LanDavs, ycott, London. 

8170. ORNAMENTAL TURNING, G. W. — London. 
8171. Opgnine or CLOSING L Or » We 


of electric railwa, herein described, 
the counter electro- 
motive of motor slowing down until 


J. Childs, hide. Southwick, 
8173. Drinitxe, Bormno; &c., APPanatvs, T. Lishmah, 


London. 
Borers or Gexerarons, T. Lishman, 


8175. Carcket Srumps, C. 8. Sn 

Haddan.- (2. Pritse ) 

8177. Rerricrrators, T. Fishburn, 

8178. Economisers, E. Green, London. 

$179. Apparatus, T. R. Shillito.—(M. Hecking, 
Germany 

8130. Framework of TricycLes, &c., G. Singer, 
London. 


8181. Hanp Baes, R. J. 8. Joyce, London. 

8182. Sarery Device for Screw Fasteninos, A. J. 
Boult.—(Frdman and Gross, Germany.) 

8183. Treating Mup, Siop, &c., from Roaps, J. B. 
Alliott, London. 

= Hypraviic Mars for Coat, L. T. 


wig ht, London. 

8185. Lamps, A. J. Boult,—(C. Weiss, Austria.) 

8186. Toots, T. Sutcliffe, London. 

8i87. HeaTep Arr to Furxacks, R. Wyllie 
and D. B. Morison, don. 

8188. StrervPs for Rivixo, E. G. Kempe and J. Ridley, 


London 
& Crackixa &c., J. C. Mewburn.—{d. Le 


8190. &c., Apparatus, J.C MéwWburn. 
F. C. B. Simon, France nce.) 

8191. Preparinc Dress Boprgs, E. 

8192. Lips to EARTHENWARE, &c. 
T. Clare, A. Chadwick, and J, Gate 

8193. VeLoctpepes, M. Offord, London. 

8194. Sact and Sopa, B. J. B. Mills.—(J. M. Dunean, 
United States.) 

8195. Stamps or Tickets, C. B Harness, London. 

8196, ELecrricaL Accumuators, W. R. Laké.—{J. B. 
Rognetia and N. dé Kabath, Italy.) 


SELEOTED AMERICAN PATENTS. 


(From the United States’ Patent Office Oficial Gasetie.) 


$18,613. Coxpucror ror Wire Rop William 
Garrett, Pittsburg, Pa.—Filéd January 1dth, 18 
Claim. — (1) A guide for wire rod rolls consisting of 
a curved conductor formed of two or By sec 
haying their meeting ends so shaped and telesco ly 
uni on 4 line at a sufficient angle with the of 
the feed of the rolls as to enable the distance on a 
straight line between the adit and exit extremities of 
the conductor to be increased or decreased by moving 
the sections telescopically one within the other, sub- 


stantially as for the The 


two curved DEX. C and D, thé section C pelng 
capable of being telescoped or moved other 
section, substantially as specified, said séction D being 
- ported by astand or stipport and adjumta attach- 
ie thereto, as and for the purposes descfi' 
318.600 Insector, William B. Mack, Boston, — 
Filed Februrry 16th, 1885. 
Claim.—{') In an injector, thé external or 
casing having seats for the poe cone - combing 
cone, arms or projections supported at e steam 


cone, and holding the t its 
and arms or pro 
holding the steam cone ites ad set 


Za 


4 


(2) The combination of the Lge oly 
ing on seats formed iti the ng wi 
attachment thereto, the ring c, having arms cl, sup- 
by the cone the cone 6, 
and the collar or fillin ely sectired to 
the casing, and havin arm which com against the 
cone a, d thereby hold both cones in place. 
318,668. Mernop or Opgratine Etecritic Rairway 
dstignor to gue Electric Railway a lotor 
Company.— Filed 22nd, 1885. 


Claim. —(1) The method herein described of braking 
ani electric rai train. which consists ini ticreasing 
the counter glechre motive force of the mhotot pro- 
pelitig the train until it éxcéetis the initial electro- 
motive sing ies. The mothe 
described of 


railway trai 
sisting in of field 
dete 


e initial electro-motive force on the line. 

th The of operefing electric railways herein 
which 

donors force of each motor when running on a 

down grade until it exceeds the initial electro-motive 

force on the line. (5) The method herein deseribed 


318, 668) 


of maintaining the counter electro-motive force of 
an electric railway motor above the initial when the 
train is slowing down. which consists in increasing 
Se tsps vy of the field magnet of the motor as the 
train slackens. (6) The method herein 
Spoctited of slowing down or stopping an electric 
railway train, which consists in inci the 
strength of the field magnet of the motor propelling 
the train until the counter electro-motive force of the 
armature exceeds the initial electro-motive force on 
the line, and then further increasing the said field 
magnet stren, to maintain the counter electro- 
nee force above the initial as the speed of the train 
ens. 
$18,785. Francine Macurye, Matthew R. Moore, 
Indianapolis, Ind.—Filed January 23rd, 1885, 
Brief.—Flanged boiler heads of non- -circular sha 
The fianging roll is kept to its work by means 
stud carrying a roller, which works in a cam greute 
on the under side of the rotary former, which carries 
the blank. Claim.—{1) The revolving irregular former 
C, having a groove Cl and the holder F, capable of 
also revolving, in combination with each other and 
with the carriage H and roller H®, traversing on fixed 


318.785 


ways toward and from the axis of ©, and with a 
roller M, and means for cotpens the latter strongly 
downward and changi i tion, so as lap 


the irregular flange reauired ainst the Rha 
C, as herein described (2) the revolving th 


sisting 
ery to nee @ gas port 


of a plug recessed on its 
recess to 


ant periphery toon 


tudinal opening D in combination with a central core 

E fitting in said opening D, and capable of re 

moved cover = uncover sal 
port C wholly or part y; oo may 

being constructed and operating 

as for the set forth. 

318,979. Toot ror Movtptno THE MovLD-BOARDS OF 
William Willimantic, Conn.— 
Filed September 29th, 

Claim.—A pattern for that class of plough mould- 
ares te ne hb a ledge is cast as an integral part of 
said mould-board—having the ledge pattern ¢ dowelled 


removably to the mould-board pattern, and having on 
its under side core prints ii, extending to the point 
of junction with said mould-boerd, all as and for the 
purpose specified. 

$19,078. Key anp Key Seat, Emil Binjeldt, Daven- 

port, Iowa.—Filed April 10th, 1885, 

Claim.—(1) A key for securing wheels, cranks, &c., 
to shafts, having a flat body and @ convex face on one 
side, substantially as and for the purpose set forth. 
(2) In combination with a shaft A, having concave 
seat B, cratik or hubC, and key D, having & 


[319,078] 


portion seated in the crank or hub, and a convex face 
resting in the key seat of the shaft, substantially as 
shown and described. (8) A key for securing wheels, 
cranks, &c., to shafts, having the face which rests in 
or upon the shaft curved on an arc of a circle of a 
diameter greater than the thickness of the key. 
319,098. Rotary Pump, Reuben F. Hassinger, Adams 
burg, Pa.—Filed July 16th, 1884. 
Claim, — A pump provided with a cylindrical 
having inlet and outlet ports, and a recess 
‘ormed said by an upward extension of 
casing, and a cylindrical piston carrier provided 
with an inwardly converging P pertpi heral ve and 
taiigential sliding pistons, and a cam block with 
narrow arms crossing said ports, approximately fi 
and adjustably Be ters within the said recess an 
the said periphe groove, substantially as described. 
The n of the hollow body of the cam block 


r former C, having | the groove C 
F and its operating in each 
other, and a reciprocating carriage H, having an atm 
H! and roller H?, vertically carriage I, 
K KI, roller means 
arranged joint’ operation, as herein 
318,962. Srong-cuttinc Macuine, John Crump and 
eee Brereton, Philadelphia, Pa.— January 
Claim. (1) The combination, in a stone-channelling 
machine, of one or more discs N, provided with a 
series of detachable blocks 7, each having a recess i for 
the teeth of the driving wheel to bear against, and ohe 
or more driving wheels U having its teeth arranged to 
engage with and bear against the recesses in said 
blocks, with mechanism, substantially stich as shown, 
fot imparting motion to thesame. (2) The detachable 
blocks g, arran; to fit in recesses in the phery of 
the dise N, said blocks being provided with a seties of 
sockets of differing inclinations ]aterally for the recep- 
tion of the Sow 4 it teeth or tools h,; whereby the pro- 
jecting points said teeth are made to and 


cut a channel of greater width than thé thickhess of 
the discs or blocks without any ctiryature of 
téeéth of any lateral cutting lips formed thereon, st 
stantially as shown and descnbed. The cori 
tion, in 4 stone-cutting machine, of thé fratié A, 
with one or more cutting discs N mounted th 

and an engine E mounted on said frame and having 
its connected at opposite sides hy medaris 
bevel ith shafts F, id halt in bearings at oP. 
Bité si of the frame, said shafts beitig eich pyr ed 
with 4 worm G, engaging with worm be og H, con- 
by suitable intertnediate wi with 


drive wheel U, having its teeth or ri 


with notches in the Periphery of the the 
foe whole being x operate substantially as 


Gas Gordon; Philadelphia, Pa. 


wn an 


Cain OF or vilvé adapted to fit a gas 


with the packing block M, ees TP, 2, shaped as 
shown, and metal plates v v! having approxi- 
mately convex surfaces, and the metallic cylinders or 
tods w w, interposed between the said convex surfaces 
and the upturned sides of strip z, and means for com- 


Pressing said parts within the hollow cam block, sub- 
stantially in the manner and with the effects specified. 
The combination, in a rotary pump, of the casing 
having a chamber arranged between the inlet ro | 
outlet ports by an upward extension of said casing, 
and a revolving piston carrier provided with a wed 
shaped peripheral groove and sliding pistons, and a 
cam block provided with tapering arms connected by 
an upwardly extended hollow body portion K1, fitting 
into said chamber and pepet therein by compressing 
between it and the roof of said chambers the packing 
strips o0o01G by means of screw I and nut q, and the 
packing block M, packing strip z, plates vv!, and 
metallic c linders or rods ww within said cam block 
and upon the periphery of the said piston carrier, by 
the means supporting the said cam block within said 
recess and the said peripheral groove, substantially as 
described. 
819,410. Meratiic FeLty, George D. Haworth, Chi- 
cago. Ill.—Filed March 9th, 1885. 
Claim, eg A means of providing in metallic fellies 
a remedy for rim-bound wheels, consisting in 
diminished intervening and coinciding ledges on the 
of the felly sections, substantially as 
‘an e means herein set forth for forming 
in untform strength and rigidity through- 


iatitig in the combination with conjoining 
Sadie of different tions of bo felly of a dowel pin 
rigid of an efid of a section, and having 


the inner surface the con- 
te pouite section, and & cros# on the 
the op, te section, provided with slot 


ve dowel pin dnd e 


pre- 
éither centripetal or lateral displacement thbiein. 


= 
ee first is closed, and provided also with a central longi- 
[318,978] 
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THE DANUBE BRIDGE PROJECT. 
By Rozserr Hupson Granam. 
No. V. 

In this closing paper upon the Danube Bridge compe- 
tition, I shall endeavour to give a comprehensive account 
of the note upon Culmann’s graphic treatment of elastic 
arches, courteously communicated to me by Messrs. Réth- 
lisberger and Simons. In substance the note agrees ve 
closely with Culmann’s original description of his method, 
but in minor details, and as taken from actual practice, 
Messrs. Rithlisberger and Simons’ communication has the 
advantage of being more concrete and explicit. Those 
who are acquainted with Culmann’s writings will endorse 
my statement that, although his methods are excellent, his 
way of putting a thing is not always happy. Gifted, as he 
undoubtedly was,-with a rare and robust originality of 
thought, Culmann betrays a perfect heedlessness of style, 
scattering broadcast the pearls he finds, and leaving to 
others, with more time at their disposal, the trouble of 
collecting and retailing his thoughts under more winning 


. . . Moreover here as elsewhere there yawns a chasm 
between the English mathematician and the practical 
scientific man.” The best reply to this sweeping criticism, 
every way unworthy of Culmann, is the fact that Cremona 
himself has publicly admitted Maxwell’s priority, and then 
the intrinsic evidence in Cremona’s book that he had read 
and profited by Fleeming Jenkin’s paper in continua- 
tion of Maxwell’s original article in the Philosophical 
Magazine. Had Culmann these severe remarks 
upon Maxwell’s exposition of the arch theory, instead of 
upon his theory of reciprocal figures, he might have 
touched a sympathetic chord; insomuch that the former, 
apart from the semblance of involving a petitio principii, 
is not in any sense a | ssa solution of the arch pro- 
blem. But, as it is, Maxwell has a perfectly defensible 
claim to the first authorship of the Fi of reciprocal 
figures, to the same extent that Culmann has a right to be 
regarded as the author of the only graphic solution of the 
arch problem which will stand the test of rigorous exami- 
nation. We now , after giving one or two 
definitions, to the description of this method, my own 


Fig. 32 


7 3 
it it 
BE Hi, 


(2) If = xy. F be the centrifugal moment of a system 
of forces relatively to a b sary of axes xy; then 
Dry. F=(, y,+K). Bs. 
where x, y, are the co-ordinates of the centre of gravity 
of the system, and K is the centrifugal moment of the 
system relatively to a parallel system of axes through the 
centre of gravity taken as origin. 
(3) If the moment of inertia I= 5 Fy? =k*. 5 F; then 
k is the radius of gyration of the ellipse of inertia. Sup- 
pose, for example, that the ellipse became a circle of 
inertia of a radius of gyration &, Fig. 25; then, O' being 
the centre of gravity of the system, 
C2 
= > F+0' 
wherefore, if BC=y, and Cm we have 
2 


Yo 9; +.—- 


(4) From Definitions (1), (2), and (3) we infer that the 
centrifugal moment >. y F of a system of forces is equal 
to the sum of the forces 5 . F pape gm by the uct 
Z, Yp, in which «, is the abscissa of the centre of gravity, 


sh 


and graceful forms. Yet this very heedlessness probably 
explains why his championship of graphic methods met 
with so much coldness and opposition from that conser- 
vation section of the German professoriate which still 
plods doggedly on in the old analytical groove. The 
enial and pre-eminently thorough-going professor of 
Ziirich had no kind of sympathy with what may be 
called mathematical finesse. In this respect he had 
much in common with the late Professor Fleemin 
Jenkin, and yet it is more than probable that, although 


both were conspicuous leaders in the modern advance | 
towards ee graphic methods, each was imperfectly 


acquain with the other's work. For instance, it. 
is absolutely certain that Culmann was unaware of the | 
existence of Fleeming Jenkin’s development, in 1869, of 

Clerk Maxwell’s original paper on reciprocal figures, pub- | 
lished in the Philosophical Magazine of 1864; otherwise 
he would not have passed from the judgment that 
Maxwell’s paper was vague and superficial, to the inference 
that Cremona, in his “ Le figure reciproche nella Statica 
Grafica,” 1870, must be considered the true author and 
expounder of the theory of reciprocal figures. In this 
passage Culmann’s allusion to. Maxwell, whether it be 
taken merely as a personal criticism upon the learned 
Cambridge professor, or more generally as an expression of | 
Culmann’s opinion upon the body of English mathema- | 
ticians at large, cannot be regarded as in any way flattering | 
our national talent. Here is the quotation :—“ Und diese 
Einfiihrung des Nullsystems ist das Werk Cremona’s nicht 
Maxwell’s ; ebenso riihren alle Anwendungen von Cremona 
her . . . Weiter als wie irgend wo anders klafft noch | 
die Kluft zwischen dem englischen Gelehrten und Prak- | 
tiker."—“The introduction of the system of reciprocal | 
figures is due to Cremona, not to Maxwell; and the same 
may be said of the practical application of the method. 


share in which consists only in reducing Culmann’s nomen- | and y, the ordinate of the antipole of the axis of y; for 
clature to English forms and constructing the figures, with | if, in Fig. 26, G be the antipole of the axis O Y and ¥, its 


the exception of Fig. 32, from the indications of the text 
of Messrs. Réthlisberger and Simon’s note. 


Fig 29 
| 


Definitions.—(1) If the point A, Fig. 25, be the pole of 
the axis Oz and O'B=GA; then the point B is called 
the antipole of the axis Ow. 


| 
| 


| 


| 
} 


ordinate, then by Definition (1) O' 


and by the 
ordinary properties of the ellipse of inertia DF= e ; 
whence EG and 
+ K). F (def. 2) 


Similarly, when ordinates y replace abscisse 2, we have 
Ty F=y, 

Culmann’s graphic method.—The usual formule for the 

deformations of an arch are 

ds 


= 1 

(1) 

(2) 
ds 

3 

Ay SMe (3) 


in which A ¢ represents the change in the angle of the 
neutral axis to the horizon, A « and A y the horizon 

and vertical displacements of one end of the arch, E the 
modulus of élasticity, I the moment of inertia, ds the 
length of an elemental segment, x and y the co-ordinates 
of a point in the arch. In order to determine the reactions 
at one of the fixed abutments, we suppose it invariable, so 
that the arch cannot turn or pivot upon its bedding sur- 
face. Under these conditions, one abutment , the 
other movable, the deformation produced at the free abut-. 
ment by any vertical load P are first determined, then 


| Fig 30 | | Pal 
7 + | Y 
\ \ 0 Fig26 
| j | | | | } | | id \ / 
| | | | | / | \ \ “ 
} | Teel, upon Arch 
| | | 
| | AQ 
I, \D 
| 
| 
| | | AR 
2 
| |. “42 
\ 
| 
| | 0, 
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annulled by a force F, necessary and sufficient to brin 
the free end back to its primitive position. This force F, 
resulting from the moment at the abutment and the hori- 
zontal is constant for a determinate load over the 
entire arch. Let z, Fig. 27, be the variable distance of the 
centre of gravity of each arch segment from the direction 
of the force F, and let M = Fz. Then, if E be constant, 
equations 1, 2, and 3 become 


EAe=F 


Assume, now that each arch segment is of the fictitious 
weight Se , and construct the centre of gravity and,eentral 


I 


the centre of gravity O', the antipole x, and the antipole y 
respectively, eThen by definition (4) we have 
in which equation y, represents the ordinate of the centre 
of gravity. Similarly, 
d 


= 


Thus our equations of deformation become 
EA@=z,.FS8 . 
-EAwv=y,%.F8 .... 
.... @ 
On the assumption that the free end B of the arch moves 
to B,, and that no special direction has been given to the 
axes, it is allowable to suppose that the axis of x passes 


| through /, the antipole of F. Now, if the distance Bf = r, 


Fig. 33 
87.535 
N Ne 
+ 62.435 
57.235 
| 
4 
\ 
50 
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TT + — + 
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ellipse of inertia of these loads.* The term 3 z < 
expresses the static moment of the resultant of the loads | 
o relatively to the direction of the force F. Therefore, 
if ras and z, be the oblique co-ordinate of the 
centre of gravity O', we have 


The other two summations are the centrifugal moments of 


the loads s relatively to one of the axes and the direction 


of F. Now, let x, Fig. 28, be the antipole of the axis + a 
y that of Y, and let z, z, z, be the o lique ordinates of 


* There are various ways of 
finding three pairs of 


Ge method employed by Messrs. Rothlisherger and Simons.— 


the angle BfB, = A, we have BB, =r A ¢, and 
definition (4) and equations— 

-EAz=y2 .FS=y2.FS=yA¢ 

EAy=2,%4.FS = ¢ 
in which equation z, and yy are the new co-ordinates of 
the antipole of F. Butas the new axisof x through 
= 0, and =r. Moreover, the di ment B 
of the free end of the arch will pees y coincide with 
the direction of the new axis of y; or, as above stated, 
BB,=rA¢. Hence 

which equations lead to the conclusion that any force 
solliciting an arch causes its free end to revolve round the 
antipole of its direction in the central ellipse of inertia of 


the loads Sp. , and the extent of this rotation is measured 
by the product of the force and the static moment of the 
resultant of the loads s , relatively to the direction of 


the given force. 
Equations (4), (5), and (6) can be written in the forms 


Ay ¥s' 


whence it may be said that the rere Zo» Zz and 
zy, let fall =e the direction of F from the centre of 
gravity O' and the two antipoles 2 and y, are proportional 
to A%, - o*, and Ay; that is to say, if from these 
three points we describe circles whose radii are propor- 
tional to A 9, - As, and ay » the tangents common to 
any two of these circles will intersect in a point on the 
direction of F. An equivalent construction is given in 
Fig. 27, where the points of intersection a 6 and c are 
determined by drawing straight lines ey the ends of 
the trimetrical co-ordinates x A, O' D, yB. Then 
the magnitude of the force is found from the equation 
Fa 4? 


20 

Let us now establish the deformations due to the action 
of any external force P,, assuming r/ and r'/ to be the 
abscisse of the point of application P,, x and x' those of 
any segment of the arch, measured from the left and 
right abutments, Fig. 29. The vertical reactions arising 
from the load P, will be r' P, at the left, andr P, at the 
right abutment. The bending moment at any section 
between the left abutment and the section x is represented 
by r' P, x, and between x and the other end of the arch 
by r P, «'. Substituting these values for M in equations 
1, 2, and 3, we obtain— 

EAge=r'P, rP, Sot (2) 

Prior to dealing with the graphic interpretation of these 
formule, it may be well to recall certain properties of 
summation polygons. Construct, Fig. 29, the first polar 
polygon of the system P relatively to the force om 
0, Vz, and prolong its sides to intersect the vertical lines 
through the abutments A and B ; then if H be the polar 
distance, we have 

>. Pz, 
AC= BD= H 

Similarly, the second polygon, constructed relatively to the 
force-polygon O, Z U, gives us the relation 


[he 
whence 
RL« 
If, now, with the series of segments I B, BL (the lithographer 
has written B, instead of K, Fig. 29, in this part), as 


forces, and R Las polar distance, we construct the third 
funicular relatively to the force-polygon O, T U, we obtain 
SQ = 
Py 
Again, if with the same segments as forces, and the same 
aor distance, we construct the fourth funicular, we find 
Returning after this digression to our general theme, let 

where A may be taken to represent a constant 
quantity and A the half depth of the section. The 
value of A varies but little from the area of cross 
section, which being nearly constant may be elimi- 
nated from all the terms in which it occurs. Having 
calculated the value of dS for all the arch segments, set 
them off as a series of forces in the force-polygon O P, 
Fig. 30, relatively to which draw the first funicular 
polygon with its nuclei upon the series of horizontal lines 
passing through the centres of the segments ds, The 
prolongations of the sides of this polygon determine upon 


A B produced segments of the kind ¥-GS ag well as the 


sum G H = zyee, to which the ordinate y, of inter- 


section of the closing sides is also equal, defining a hori- 
zontal line passin Soongh O, the point of application of 
the resultant of the system d 8. 

Next construct the second funicular relatively to the 
force-polygon O P and forces dS; then the prolongations 
of any two consecutive sides will intercept upon vertical 
lines through A and kind 

x 


and 


and the centre O will lie upon the vertical drawn through 
the intersection of the closing lines. Taking now the 
segments of G H as a new series of forces and y, as polar 
distance, draw the third and fourth funicular polygons, 
whereby 

IK=~. 3s 


Yo 
and the sums of the intercepts of the sides of the fourth 
polygon upon verticals through A and B are 
The ordinate of intersection y, of the closing sides 
of the third polygon is likewise the ordinate of the anti- 
pole X of the axis of abscissee A B relatively to the ellipse 
of inertia of the system dS. Similarly the abscisse 2, of 
the closing lines of the fourth polygon is likewise that of 
the antipole X. Lastly, with the intercepts upon the ver- 
ticals ugh A or B of the consecutive sides of the 
second polygon and the polar distance x, , construct the 
sixth funicular, whose prolongations determine upon lines 
through A and B intercepts of the kind 
a? 
and ; 
x8 Eas) 


* Those who encounter any difficulty in mastering central ellipses of 
inertia and graphic summation will find the first principles of the subject 

fully treated in the chapter on Moments in my Ten and Analytic 
Btatics. It is impossible to go more fully into details of this nature in an 
article intended primarily for engineers.—R, H. G, 


| 
ds | 
-EAv=FS y¥z.— 
I 
EAy=FE22%% 
I 
| 
| 
| 
: 
| 
constructing the central ellipse; first by 
, each set distant from the centre of 
gravity by the radius of gyration of the system ; then by the — ad two 
centres of projection and the perspective transversal dra’ g any | abelian, 
number of tangent envelopes; secondly, by finding five points on the 
ellipse and using the centre of perspectivity ; thirdly, by finding the | i 
centre of involution from four tangents and a point of contact. The | 
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le a Northerner who sought to establish himself in 
the Southern States, and who manifested Republican pro- 
clivities, had an unpleasant time of it. But though this 
was the case while the country still smarted under the 
memory of defeats and losses, and was doubtful of the 
future, the bitter feeling is fading away now that the resi- 
dents in the country have regained their natural position, 
confirmed, as they deem it, by the election of Cleveland 
as president, and they can afford to welcome their country- 
men from the North who came among them. But some of 
the bitterness is now felt on the other side; the Northerners 
have so long deemed themselves superior to the poor proud 
Southerners, that those of them who do not personally 
know the country are loth to acknowledge the coming 
change in the centre of gravity, and like still to tell the 
intending emigrant from Europe that by going South he 
will be venturing among a alien unenergetic, and 
thriftless people. But the more far-seeing and impartial 
of the visitors from the North as well as from Europe 
who have explored these regions, and who have seen in 
the exhibition at New Orleans and in the districts them- 
selves the changes and developments wrought during the 
last five years, recognise that the old order of things has 
passed away, and that the war veterans are being super- 
seded by a younger generstion revv and eager to avail 
themselves of the newly-developed mineral resources. 
Englishmen who may come here free as they are from 
the party animosities of the civil wir are especiall 
welcomed. Not only is capital needed here, but skill. 
mage and mechanics are much wanted, and are valued 
highly, and those in England who are seeking either 
employment or a permanent home will find a better chance 
now in the South than either in the Eastern or Western 
States. And those who can combine the two, who can 
take a few hundred or thousand pounds with them, or, 
what is better, leave the funds at home to follow them 
when they have learnt the way of the country, have a 
career before them which England cannot offer, and which, 
even in our most enterprising colonies, is not easily to be 
found. And however much the development of mineral 
resources here may, when an export trade is established, 
English interests in foreign and colonial markets, 
such an event will only occur when free-trade is esta- 
blished, and the benefit accruing to the whole human race 
when reciprocal commerce is permitted is certain to bring 
compensating advantages to those who may anticipate loss. 
_even to those in England who may find scant com- 
fort in such general compensation for the direct damage 
they may suffer, it may said that the competition 
with English goods is not likely to occur very soon, for 
in the United States the doctrines of protection are still 
too firmly held to be altered quickly. The Chinese wall 
which the American manufacturers have succeeded in 
building around them, while it ensures them all the trade 
of their own country, shuts them out from that export 
commerce of the world on which England so much depends, 
and so long as this state of affairs continues the United 
States, great as they are, cannot harm us. But it may 
certainly be expected with a view tothe future, that English 
capital and skill, especially when possessed by young men, 
will more and more move westward to what appears likely 
to be the centre of the English-speaking race. 

Before concluding this series of articles on Alabama 
which have grown out of a visit to the Exhibition at New 
Orleans, a few lines may be written about the neighbour- 
ing State of Georgia, which, though without the enormous 
coal resources of Alabama, has also a mineral wealth 
which is likely soon to be developed. For in this State, 
as in Alabama, there appears to an awakening to the 
true interests of the country, and the revival is more 
marked in some districts than in others. Atlanta, the 
capital of the State, has been entirely rebuilt since the 
war. With wide streets, stone built houses, legislative 
chambers, busy factories, and among its hotels one of the 
finest in the United States, there is every sign of wealth 
and progress. Lancashire will find a keen rival here, for 
situated as Atlanta is in the centre of the cotton-growing 
districts, with iron mills and engineering factories growing 
up in the neighbouring States, and with ready access to 
the Atlantic and Gulf ports, the cotton manufactories 
already established are likely to grow rapidly. Georgia is 
in many respects the leading Southern State. from 
the burden of public debt that overshadows some of her 
neighbours, with untainted credit, she is likely to make the 
best of her internal resources. farming has im- 
poverished greatly some of her lands, but in others skill 
and capital are being wisely used. Artificial fertilisers are 
applied more than in any other State, and there are laws to 
prevent adulteration in these manures that might be 
adopted with advantage in England, and the manufacture 
of them is likely to become a great trade. Hitherto the 
superphosphates have been made in the northern towns 
from Carolina phosphates and with sulphuric acid made 
from imported Sicilian brimstone. But the close vicinity 
of these phosphates, the discovery of coprolite phosphates 
in Georgia itself ax well as sulphur pyrites, from which 
sulphuric acid can be made more cheaply than from brim- 
stone, has led to the manufacture at home of the fertilisers 
formerly brought from a distance. 

-Iron making is likely to grow up, and though competi- 
tion with Alabama is hardly possible in ordinary iron, yet 
there are great facilities for the higher grades of charcoal 
iron. Rich iron ore is abundant, the pine forests afford 
fuel for many years to come, and a manufacturing popula- 
tion, and easy access to the sea for export, will probably 
ensure a market. Money and skill are alone wanted. 

Near the town of Cartersville in Georgia may be seen to 
to-day the ruins of smelting furnaces and rolling mills, 
situated on the edge of a forest by the side of a rapid 
river. The forest afforded an unlimited supply of charcoal 
fuel, and the river current gave all the power for the blast 
engine and the rolling mills. Were it not that the 
massive stone built furnace still stands as evidence of the 
past, one would doubt the story of this place, for the 
victorious northern armies, under Sherman, deeming it 
too valuable as a military resource, utterly Prarassin it, 
and sent north everything of iron that the place possessed, 


not only the mills and the engines, but the very rails on 
the five-mile line of railway to the neighbouring town. 
The pine trees and ferns are growing up among the old 
foundations of the puddling furnaces and rolling mills, 
and in this strange medley of ruin and forest one is 
reminded of the unearthed relics of Mexican temples. 


AMERICAN STEAM PRACTICE. 
Tue following tables we quote from the Mechanical EF 


A GREAT SUGAR FACTORY. 


Art this epoch in the history of the colony of Georgetown, when 
we hear so much of hard times and scarcity of work for willing 
hands to do, he that obtains permission from the attorney of 
Plantation Diamond to visit that magnificent estate—to which in 
future the appellation ‘‘Great” will be much more appropriate 
than when it was merely used to distinguish Great Diamond from 
Little Diamond—and acquaint himself by personal observation 
with the extensive alterations and improvements now in progress 
there, may account himself fortunate. . ~ travel by the river 

+ n 


They are said to be collated from recent practice. The figures 
are of interest :— 
Indicated Horse-power obtained per square foot of Grate, in 
recent Engineering Practice. 


Surfaces. Ratios, | per eq, ft. 

Parisian .. 6020] 54418176) 96241:27°9) — |11°06,"396 
Gallia .. -| 5800} 588 13000; 8800 1:24°9 1:4°7 | 9°85 -468 
Devastation 6637| 74217806) 6710 1:24* |3:5°3 | 8-94)-878)-989 
Mexican . 3400} 38010000) 5500 1:30°31:4°85)10°3 | — | — 
Inchonal.. 1559} 107, $800 1900.1:35° |1:4°6 |12°4 |"349 “698 
Aberdeen 2631] 252) 7128) 5270 1:38- 20159 870 +500 
Illinois 1977| 972] — | — | — | 7-27) — |-418 
Servia 1:25°7/1:5°5 | 9°86 
Arizona .. 6357| 7801950012540 1:25" | — | 8-08 "324 °503 
Monarch . . 2283) 247) 7803) 5050 1:31- — | 
Normandie 8006} 808 2140511682 1:26°4' — 
Normandy 2520) 195) 4706, 2937 1:24°11:6°64) — 
Isle of Dorsey . 618} 42) 1650) 792 1:4°6 |12°3 |-374 +780 
Lady To’ 1020) 77| 1887, 1978, — — 
Tartar . -| 5558} 878/11606) — [1:30°7) — | — | — 
Orestes | 856| 108) $570] | — | — | —| — 


Memorandum of Quantity of Cire. Water and Air Pump Capacity. 


per 
Surface | Rel. vol. 
Vessel. LEP. | Con AP. surface, 
lensing. | to L.P.C. Lhs. of 
Cub. ft. | water. 
Orestes .. 856 1693 | 1:54°8 | - 
Mexican .. .. 3400 1:27°5 °121 | 7°75 
City of Richmond.| 3430 10018 1:20°7 
Itata.. .. .. ..| 1550 1:22°8 | | 12°9 
Inchonal.. .. . 1559 1900 1:46°2 °142 89 
Aberdeen 2631 5270 1:24°3 “078 49 
cs we 1977 4786 1:22°2 “191 11-9 
4536 5490 1:25" 093 5°8 
Normandie .. 8006 11682 1:20°3 | 
Normandy .. 2520 2937 1:23°8 
5558 11606 1:27°2 
Lady Torfrida 1020 1978 1:20°4 —_ _ 
Isle of Dorsey 618 792 1;39°3 _ - 
Boadicea.. .. 14570 1:21°6 
San Francisco o— 9900 1:33° 
Monarch Line 2288 7303 | 1:36°4 


TIMBER IN THE STRAITS SETTLEMENTS.—Mr. Howard Newton, 

assistant municipal engineer, of Singapore, has published a 
series of notes and experiments on the different kinds of 
timber in ordinary use in the Straits Settlements. The pam- 
phlet contains observations on the forests adjoining our colonies 
in the Malay Peninsula, and the need already of conserva- 
tion. The trees are felled in large numbers for ordinary use, and 
the jungles are cleared and exhausted by the Chinese gambia and 
pepper planters. Twenty specimens of woods are then described in 
detail, and finally an account of the mode in which the experiments 
were conducted and elaborate tables of the results follow. The 
breaking weights of some of the timbers tested were as follows :— 
1850 1b., 18361b., 1656 1374 1b., 1286 lb., and 1284]b. Notes 
on the toughness, fracture, deflection, &c., are also given. It is 
curious to notice that some of the finest trees near Singapore—in 
the Johore forests—have no botanical equivalents. Mr. Newton 
specially mentions a tree called by the Malays the ballow, which 
grows from 60ft. to 100ft. in height, with a diameter of 3ft. to 6ft. 
It is a close-grained, tenacious, hard, heavy wood, very valuable 
for building. It is called popularly Johore teak. 
* TRADE GUILDS IN GERMANY.—Twenty large trade guilds in 
Germany have been proposed to the Federal Council for _— 
cipating in the Workman’s Insurance. These guilds are as follows : 
—(1) mining guilds, representing 1862 undertakings, with 334,589 
miners ; (2) — guilds, with 1580 undertakings and 38,482 
workmen ; (3) paper makers’ guilds, 1149 undertakings and 42,842 
workmen ; (4) guilds of trades using paper, 1214 undertakings and 
41,808 workmen ; (5) chemical industries’ guilds, 2599 undertakings 
and 68,298 workmen ; (9) millers’ guilds, 24,801 undertakings and 
73,439 workmen ; (7) victuallers’ guilds, 1896 undertakings and 
24,666 workmen; (8) beetroot sugar manufacturers’ guilds, 456 
undertakings and 91,517 workmen; (9) spirits, yeast, starch, and 
cheese makers’ guilds, 5645 undertakings and 31,576 workmen; 
(10) distillers’ guilds, 2778 undertakings and 37,399 workmen ; (11) 
tailors’ guilds, 2094 undertakings and 64,480 workmen ; (12) silk 
weavers guilds, 360 undertakings and 25,577 workmen; (13) 
leather industry guilds, 1750 undertakings and 13,136 workmen; 
(14) sewing machine makers’ guilds, 812 undertakings and 34,152 
workmen ; (15) pianoforte and other musical instrument makers’ 
guilds; 362 undertakings and 11,784 workmen ; (16) glass industry 
guilds, 791 undertakings and 35,084 workmen ; (17) bricklayers’ 
guilds, 6203 undertakings aud 99,884 workmen ; (18) potters’ 
guilds, 666 undertakings and 42,635 workmen ; (19) gas and water 
men’s guilds, 976 undertakings and 14,394 workmen ; (20) chimney 
sweeps’ guilds, 2729 undertakings and 4403 workmen. The above 
figures serve to prove how large is the total number of workmen 
enrolled in the various trade guilds of Germany. 

RAINFALL AND DESICCATION IN SouTH AFRICA.—Mr. Gamble, 
the Colonial (South Africa) Hydraulic Engineer, in his official 
report prepared for the late Parliament, thus refers to the subject 
of desiccation, on which, from his varied experience, he is entitled 


and land at the stelling, he will it a rather ricketty 
structure. But it has seen better days. In times by-gone large 
vessels used to lie alongside to deliver cargo and load produce for 
Liverpool. In those days the estate’s supplies and produce were 
conveyed over a line of rails running from the end of the stelling 
right into the sugar store. The line of rails still exists, but is no 
longer used for that purpose, having been superseded by a spacious 
water-way, which not only facilitates transport and saves the cost 
of a second handling of the goods, but, by a judicious arrange- 
ment of locks and sluices, oa facilitates drainage also. A 
visitor landing at the stelling can hardly fail to observe a 

sawpit, with a couple of frame saws at work. Here, 
we are told, the whole of the timber used in the construc- 
tion of the new buildings—at which we shall poaey arrive— 
were sawn to the exact dimensions required, ready for the 


carpenters to place in ition, thus saving an immense amount of 
labour in transport and re-handling. And here, perhaps, we may 
be allowed to diverge from the main line of our purpose in order 


to observe that these questions of transport and drainage are of 
more importance than many ple imagine. The difference in 
these respects between a riverine and a coast estate is a rental in 
itself, hile, at Diamond for instance, the cost of inland trans- 
port and drainage may be represented by ( — ); on coast estates, 
especially where the buildings are ‘‘ far back”—as at Industry, La 
Bonne tention, and more—it must be enormous, At 
Diamond the sea-punts now pass directly into the dock at 
the works, and we are informed that as many as ten heavily 
laden barges have been in, unladen, and out 
to the river, in a single day. Such, moreover, is the security 
which the system affords, that of the thirteen hundred and odd 
tons of machinery and ironwork for the new buildings shipped 
from Glasgow not a bolt was lost. A further advantage of the 

tem is that the wood-cutters are able to deliver their cordwood 
night at the furnace mouth, thereby obviating all re-handling. 
The manager, Mr. Fleming, says the cost of the locks and sluices, 
and of the iron lifting bridge across the public road, to enable the 
cane punts to pass direct to the buildings, has already been more 
than recouped by the saving of labour alone. Small cane growers 
also in the neighbouring vil will be able to deliver their canes 
direct from their bateaux into the cane carrier—an advantage 
which ought to afford an additional incentive to our peasant pro- 
prietors to engage in the cultivation of the main staple of the 
colony. These considerations have, no doubt, influenced Messrs. 
Sandbach, Tinne, and Co. in so largely increasing their investments 
in riverine estates. But we have not yet exhausted, or, indeed, 
touched upon, many of the advantages which Diamond, as the 
centre of a populous district, possesses. Among other unconsidered 
trifles, when the construction of the new river dam and the locks 
and sluices was decided upon, has been the extinction of the man- 
grove —— which formerly intervened between the residential 
portion of the estate and the river. The land is now empoldered 
right down to the river edge, and we are informed that the change 
has been a very beneficial effect upon the health of those resident 
on the estate, for, although the saline swamp lay to leeward of the 
hospital and dwellings, the malaria arising from it extended beyond 
the area of the marsh itself. 

With the exception of a very fine hospital, and a highly superior 
overseers’ house, the casual visitor to Diamond will at the first 
blush see little to admire; for even the new buildings are as 
plain externally as dissenting meeting-houses used to be before the 
modern rage for zsthetics arose. The residences of the manager 
and deputy manager pertain to a former period, while the coolie 
ranges and labourers’ cottages are huddled together without regard 
to symmetrical, or even picturesque, arrangement. They might 
have been tossed out of the car of a mammoth balloon, and 
allowed to remain as they fell. A traveller from town on the 
public road, after passing the hospital, the overseers’ and the 
managers’ houses, will find on his left-hand the old sugar works, 
now in p of demolition, and may, if he be so minded, take 
note of their chaotic character. It is said to be impossible for a 
stranger, once entangled in the maze, to extricate himself unless 
he is provided with a pocket compass. How it was ible to 
turn out of such a labyrinth the large output of excellent sugar 
for which Diamond has long been celebrated is a mechanical 
mystery which, when what remains of the structure is razed to the 

und, it will be impossible to solve. If room for the relics can 
ape in the Colonial Museum, they ought to be preserved. It 
is recorded that the late Mr. Henry Clementson, on being con- 
ducted over the works by Mr. Field, after having duly admired the 
perfection of the organisation and the admirable manner in which 
the work was done, observed to his cicerone that to make the 
establishment perfect only one thing was wanting. ‘‘ And what is 
that?” queried Mr. Field. A fire was the laconic and caustic reply. 

A few yards eastward of the old works stand the new. As 
already intimated, they are as unpretentious in appearance as 
people of consequence usually are in demeanour, and in no way 
calculated to attract attention, except by their extent. But if the 
typical stranger cross the trench and enter at the doorway in the 
northern end, he will observe what will ‘“‘give him pause.” The 
coup-d’eil is simply—there is no other word sufficiently expressive 
—dumbfoundering. A roof 330ft. in oy with a span of 60It., 
supported by five rows of iron columns 34ft. high, covers an area 
of 19,800 superficial, filled, but not crowded, by machines of 
the most diverse forms and complex structure, erected at different 
altitudes. Yet so symmetrical is the arrangement, so perfect the 
harmony, that no sense of incongruity or weirdness—the indefinite 
but unpleasant half-consciousness of something abnormal, if not 
demoniacal, or at least Titanic, which so often oppresses those 
unaccustomed to such spectacles—is excited. If, as Pope says, 
“Order is Heaven’s first law,” the designer ought to . 
or to become an hierarch among celestialised architects and 
mechanicians. On the northern front and on the eastern and 
southern side—the weather frontages—the building is sheathed, as 
the roof is covered with galvanised iron; the western side, i.¢., the 
leeward face of the building, is open. The floor is of concrete 


to speak with some authority. ‘‘I have been investigating,” he 
says, “‘old records and books of travel with the view of endea- 
vouring to discover how far the statement is true that South 
Africa is drying up. There is little doubt that many springs and 
streams are not so constant as they used to be, but is the cause of 
this a deficient rainfall, or some failure of the rain to reach the 
underground strata from whence the springs are fed? Rainfall 
records do not reach back very far: the longest register is that 
— at the Royal Observatory for forty-five years. This shows no 
falling off of rainfall in this neighbourh Travellers seventy 
and a hundred years ago described the Karroo and its droughts in 
much the same terms as we do now; I cannot believe that any 
considerable climatic change has taken place in historic times. 
But I have no hesitation in saying that the reckless cutting down 
of bush and trees both by natives and by white men, as well as 
the burning of bush and grass so extensively practised, has pre- 
vented the rainwater from sinking in to feed the springs. I have 
seen numbers of places that used to be ‘ riet vleys’ in tle memory 
of man, and were in that condition suitable for feeding springs, 
which are now bare ‘ vloors’ intersected by deep gullies. Of these 
the rainwater flows without sinkingin. Over-stocking leads to the 
same result, The only remedies are fencing and planting on an ex- 
tensive scale, and, where practicable, the making of artificial lakes.” 


throughout. Longitudinally the building is nominally divided— 
though no actual partition exists—into two sections, the mill-house 
and the sugar house, the former 90ft., the latter 240ft. in length. On 
the windward side the mill-house has a lean-to 12ft. wide, and at 
the opposite end a lean-to 45ft. wide covering the sugar store, 
which is 105ft. long. At the northern end of the western side 
there is a lean-to 35ft. wide covering the boilers. The mill-house 
is 34ft. high to the shoes of the roof, and the sugar house 26ft. 

In the mill-house a new side gap mill by Mirrlees, Watson, and 
Co., of Glasgow, who have — all the new machinery and 
also all the ironwork for the buildings, of the ordinary three-roller 
type, has been erected; and what is called the old mill, i.c., the 
mat used in the old buildings before they were dismantled, is now 
in process of erection, The new mill is of great size and power, the 
rollers being 34in. in diameter and 78in. in length. It is driven by 
a horizontal reversing engine, the cylinder being 28in. in diameter 
and 48in, stroke. The diameter of the fly-wheel is 16ft. 4in., and 
its weight 15 tons. The weight of the mill without the engine and 
gearing is 56 tons. The handling of these immense weights has 


been "amped facilitated by a travelling crane of great strength 
extending across the entire width of the mill-house, and mounte 
on a railway running the whole length of the mill-house, and sup- 
oped by iron columns, The old millis by Forrester, of ieee. 
t also is of the three-roller type; the rollers being 32in. in diameter 
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and is driven by a six-column beam engine, the 
26in., and the stroke 4ft. 6in, 


unts, into which the cane carrier 
mills will be carried up to an 
overhead railway and deposited on the firing stage, the furnaces 
gree! egass. There are six steel 

ilers 7ft. Gin. in diameter, 12ft. long, intended to 
ass, and one Lancashire boiler to be heated by 
coal. Other coal boilers will be erected, but only one is yet in 
ition. The boilers are intended to be worked at a pressure of 
lb. to the square amy and have been tested up to 1501b. Each 


On leaving the mill, the cane juice will pass first into the sulphur 
box, where it will be treated with sulphurous acid Boel and then 
be pumped up through a juice heater to clarifiers. The plunger of 
the liquor pump is of 15in, diameter, and the stroke can be adjusted 


dating» fre mill-house is a spacious dock, capable of accommo- | Dia 
ga 


If white sugar is 

—, direct to the triple effet, without subsiding. From the sub- 
ers the juice will along another gutter to the triple effet, 
@ scum from the clarif 

it is pumped up to the filter presses, which are of the description 


in each pan. And there are isolating 
valves, by means of which any one or any two of the 
shut off, and the other or others used as either a double or single 
effet. In fact this kind of Y ment extends throughout the 
entire works. In the event of an accident anywhere, the part of 
the works affected can be shut off instantaneous! ; either mill, 
the triple effet, the vacuum pans, or either them, can be 
» and the remainder be worked independently, 

The vacuum pump for exhausting the triple effet has a plunger 
of 30in. diameter and 30in. stroke. The steam cylinder is of 24in, 
diameter. From the triple effet the juice is taken—by a pump 
attached to the vacuum pans—to four re-heaters, where it is 
brought to the boiling point, and any scum that may rise is taken 
off. From the reheaters the syrup passes either direct to the 
vacuum pan supply tank, or if it require further subsidence, to the 
subsiders, and, after subsidence, thence to the vacuum pans. 

are two pans of 9ft. Gin, diameter, each — of delivering 
ten tons ata strike, and two vacuum pumps of 24in. diameter and 
24in. stroke, cylinder 16in. diameter; and by means of sluice 
valves either pan can be worked with either pump, or both pans 
with one pump. The pans are of iron. In each pan there are 
670ft. of 4in. worm. From the vacuum pans the masse cuite is 
discharged into cooler trucks, There are twenty trucks for 
masse curte, each holding enough to make three tons of dry sugar. 
There are six 30in. Weston’s centrifugals, with the pug mills pecu- 
iar to Demerara. A travelling band under the centrifugals carries 
the sugar into the hopper of the elevator, and the elevator carries 
it up into the sugar store. The engine to drive the centrifugals has 
a der 12in. in diameter, and a stroke of 24in. 


the hot water tank, which receives the condensed water from 
triple effet, vacuum 
theelevated tank hol: ing 15,000gallons, which supplies water to pipes 
which convey it to every part of the building at which it can pos- 
sibly be required. The taps are so arranged that no water-carrying 
will be required ; everything can be washed down by simply turn- 
ing a handle. The boilers can also be filled by gravitation from the 
elevated bank without using the pumps. 
tank is another large tank —9650 gallons—for storing molasses, 
From this tank the molasses can go either to the molasses re- 
heaters, and thence to the vacuum pan supply tanks, to make 
molasses sugar or direct to the distillery. 
The chimney is 132ft, high, from the top of the footings, and of 
5ft. bore; and the boiler flue is a very massive piece of work. The 
foundations of the building consist of transverse baulks of green- 


a slight, 
the work. 

The distillery, which is in v preservation, is retained, 
and the intention is to work the department entirely on its own 
merits. The mo tank is at a sufficient elevation to allow the 
molasses to gravitate to the distillery, 

At present there is no provision for maceration or double crush- 
ing, Mr. Russell being of opinion that, with sugar at present rices, 
it will not pay to spend money to extract the last drop o! juice 

m the cane. For the first grinding 
only will be had recourse to. 

Plans of the new works were, of course, prepared by the 
engineers here—Mr. Robert Dodds, consulting, the late Mr. Taylor, 
resident, and other yey in the colony; and most people will 

it i 


menced on 27th April last year, and the new navigation arrange- 
ments were en epee just in time to receive the first shipment of 
arrived. Since then the weekly expenditure for 

ur alone in connection with the works has exceeded 1000 dols,, 

the total amount of what is called the ‘ expense account,” to 
216,000 dols. This includes Messrs, Mirrlees, 
Watson, and Co.’s account for the machinery, £28,800 sterling; 
and adding cost of labour, say 56,000 dols., the total expendi- 
ture in round numbers is 270,000 dols., which, it is expected, 
will be increased to 280,000 dols. before the work is finished. But 
even that sum by no means represents the total amount of the extra- 
inary expenditure which has been incurred on In. Diamond 
during the last twelve or eighteen months. While the works have 
mn in progress the field hands have not been idle. Golden 
Grove had to be connected by aqueducts, and drainage and navi- 
gable canals improved, preparatory to the extended cane culture 
that would be required to provide provender for the new works, 
And already a large area of smiling canefields has taken the place of 


Guiana is built up; and well-kept gardens, with out-fields of plan- 
tains, suggestive of Barbadoes rather than of Demerara. A new 
empolder has been taken up, the greater part covered with a luxu- 
riant growth of dark green plantains, a heavy crop of maize having 
just been gathered, ane every token of a prosperous and con- 

* tented s ngs of labourers are now at work on the 
construction of dams with a view of extending farming operations 
right through the Lamaha Canal, which is now the eastern 
boundary of Sandbach Tinne, and Co.’s magnificent block of East 
Estates; and, judging by present appearances, the whole will 


soon. be a wa 
Grove the land 
iamond waterpath. With 
action and concentrated effort and energy on the part of the 
estate’s authorities—backed, of course, by the absentee’s capital, 
the investment of which is another name for faith in the colony— 
and the resident population, we could not help asking why the 
farmers had thrown their energies so fully into the cultivation of 
the estate’s land, while equally fertile land in Craig Village lies 
neglected, a veritable swamp. The answer was: ‘‘ The same law 
is at work as in the case of andbach, Tinne, and Co,’s faith. The 
farmers, feeling that they have a just landlord, who has dealt 
with them on the live-and-let-live rinciple in the past, and, know- 
ing that their tenure is secure, willingly put forth their energies; 
and we see the results in manifest rosperity and contentment.” 
We may add, however, that while efficient drainage and an 
abundant supply of pure water is provided for them, the culti- 
vators have no roads to maintain, no dams or water-courses to 
keep in order, nor any village rates to pay. The “Governor 
Irving Tax” of 2 per cent. does not affect t em. 

The ride round Grove, up the old Diamond waterpath, through 
some primeval woods, is very pleasant; there are so many natural 
curiosities to arrest the attention, 
diums, J pone of endless variety, handsome creepers and drooping 
vines, 


y of Di d proper, the far-famed 
cane-fields of Farm lie spread out before us. Even now, at the 
end of a protracted drought, they look fresh and vigorous. We 
that when first told that the pearl of Demerara sugar 
estates had changed hands, and become the property of the pro- 
rietors of Diamond, we could not help heaving a sigh of regret; 
‘or however much such gigantic works as t ose we have been 
describing may aid the cane-sugar people in their contest with 
beet, it is impossible not to regret the disappearance from the bead- 
roll of the colony of resident pe of the stamp of those 
who made Farm famous, and whose names have become household 
words throughout the colony. 

In those who like to look upon something more picturesque than 
a broad expanse of flat cane fields, the felling of the grand old 
fathers of the forests, such as we see falling before the woodman’s 
axe and hear crashing through the undergrowth, causing mother 
earth to quake as if with fear or shiver with regret, may induce a 
feeling of sadness. But while there are hungry mouths to fill and 
bare backs to cover, wailing, uling babes to pacify, and earning 
mothers to comfort and console, suffering to relieve, and the gaunt 
spectre want to banish from the land, we must consent to sacrifice 
the beautiful to the beatific, subordinate the merely ornamental to 
that which is of real practical utilit », and honour those who, 
endowed with energy, capital and faith, let fall the golden 
rain, the cornucopia, or bl of abundance from 
which comfort, contentment, and h ppi istakeable indi- 
cations of which are often now to be found on Diamond—flow 
in no niggard stream. The hard times of which we hear so much 
in town, and from other parts of the colony, have not spread to 
the Sandbach section of the East Bank of the Demerara river; and 
no wonder, for, besides the 1000dols. a week spent on labour in 
connection with the new works, during the last twelve months 
fully 600 dols. a week have been expended in empoldering new land 
and other field work, independent of the ordinary work of the 
estate; thus raising the hebdomadal sum disbursed in wages to 
more than 3000 dols., instead of 1500 dols.—the average amount 
before the new works and consequent reclamation of land were 
undertaken. The resident population of the estate, including women 
and children, is about 1800; but during the last year it has been 
found 'y ppl t the local labour power by employ- 
ing gangs of men from the neighbouring villages, and even from 
town. Many of the poten. bricklayer’s labourers, “‘ tradesmen ” 
so-called, and men of that class, who have been employed, reside 
in Georgetown, and not a few are said to have walked to and fro 
daily. When the long-looked-for rains come down in their might, 
and there is sufficient water in the navigation trenches to float 
laden punts, the big works will be set in motion, and we hope 
then to have an opportunity of improving our 
the modus operandi of sugar making on a large 
of the most perfect appliances which science and art combined have 
yet been able to produce, 

We ought to have mentioned at an earlier stage of this rambling 
and, we fear, somewhat incoherent narrative, that the erection of 
the buildings and machinery was effected mainly under the imme- 

iate personal superintendence of Mr. Taylor, a gentleman of 
considerable experience, who unfortunately succumbed in February 
last to an attack of malarial fever, after ten months’ unremitting 
labour. To him, his successor, Mr. Berthon (from Mirrlees, Watson, 
and Co.’s), assigns all the credit for the successful accomplishment of 
the work, averring that when he arrived all the more important 
parts of the work were substantially complete. But the statement 
must not be accepted too literally ; for, as we ha 
mill is now only in process of re-erection, and a great deal has been 
done during the last month or six weeks, it being necessary to have 
the new machinery ready to start when the periodical rains set in. 


WAVE MOTIONS. 

THE ships of the United States Navy have been engaged for 
some time in making observations of the dimensions and speed of 
deep-sea waves. These recorded observations are not so complete 
and numerous as is desired, and any assistance in this respect will 
do much to advance one important branch of the science of naval 
architecture. The observations made where a ship falls in with a 
single series of approximately regular waves are most valuable, and 
should beaccompanied by full recordsof theattendantci t 

One method of measuring the wave lengths consists in towing a 
log line astern of a ship and noting the length of line when the 


up a Be peer such that the successive average wave ridges, as 


The longest recorded wave measured a-half a mile from crest to 
crest, with a period of twenty-three seconds, Waves having a 


height than 30ft. are not commo 
=— Office has blank forms for recording these observations, 
and would be glad to furnish them to any shipmaster who takes 
sufficient interest in the subject to make observations whenever 
the opportunity occurs. 


TRIAL OF A PAIR OF HORIZONTAL COMPOUND 


efficie ney of the engi 


TANDEM ENGINES. 
(Concluded from page 37.) 


iency.—Th xt question to be idered is that of the 
next qi ion consi 


; and this is 


ly ascertained. The 


engines ; easil: 
quantities of heat supplied by the boilers and converted into useful 
are given in line 4 of Table IV., and line 17 of Table V. The 


work 
quoti 


ent of the second divided by the first gives the ratio of heat 


utilised to heat supplied. Thus actual efficiency = beat suppl 


The efficiency of a perfect 


heat engine—that is, one in which all 


the heat is supplied at the highest temperature and discharged at 
the lowest—is the quotient of the difference of the two tempera- 


tures, or the range of tem 
degrees Fahrenheit plus 
being 461 degrees ai 
noting the highest and lowest tem 
boilers 


perfect engine would be At, 
the that is theoreti 
proper 
The val 
‘able VIII. 


and condenser, by ¢, and tp 


perature, divided by the higher in 
461, the zero of Fahrenheit’s thermometer 
ve the point of absolute cold’or zero. De- 
ratures, viz., those of the 
eg. Fah., the efficiency of a 
This, though less than 1, is 
ically ible, and is therefore the 

dard to which the poe should be com- 


ues of ¢, and ¢, are given in lines 75 and 76 of 
at the end. The efficiency relatively to that of a 


perfect engine working between the same limits o! temperature is 


therefore = ____a¢tual efficiency 


efficiency of perfect engine 


. The figures expressing 


these efficiencies are given below for each cylinder separaiely, and 


for both conjointly. 


In the case of the non-condensing cylinders 


the lower limit of temperature is, of course, the temperature of the 


receiver, which is also the higher limit for the condensing cylinders. 
TABLE VII. 
ciencies. 18 

E June 13,|\June 18, 
‘Test. 1884. 
1 | Absolute, small cylind ane *052 
: Of a perfect engine, small cylinders ‘ = [a 
6 -280 | -281 
7 | Relative, small cylinders “619 | °446 
8 ” ” *260 
9 ” bo’ ” °431 *388 

This temperature was not observed, but it is assumed to be between 


the exhaust tem owe 
temperature in the e. 

cent., and on Wednesday 
utilised, or 43 and 39 per 


had 


ressure, 
ow conductivity and heat 
glass—might not be substitu 
cylinders of steam engines. 
that might be utilised—for 


rature in the small cylinders and the admission 
Thus we see that on Friday only 12 per 
11 per cent., of the heat sw 


pplied was 
cent. of what might have been utilised 


there been no condensation in the cylinders and no back 


The writer has often wondered 
absorbin wer—possibly toughen 

ted for Re the construction of the 
That so large a proportion of the heat 
to utilise the whole is a physical im- 


possibility—should be wasted to a great extent for want of a proper 
material for the cylinders, seems hardly creditable to modern 


science, when the vast extent 


nations is considered. 
The boilers.—Though not less important than the engines, the 


perf ormance 


of the steam power of civilised 


of the boilers cannot be criticised with the same 


detail, owing to the absence of the necessary data, particularly ~ 


quantity of air admitted, 


and the temperatures in the furnaces an 


chimney. A boiler, being a heat machine, is subject to the same 


law as an engine, the efficiency of a perfect 


generator being again 


expressed by the fraction — 2, where ¢, and are the tem- 


peratures which would be produced in the 
ect combustion without excess of air 


furnace and chimney by 
. The actual efficiency, 


‘owever, can be calculated by dividing the number of thermal 


units transmitted to the water 
which evaporates it. As in the 


by the fraction heat utilised 
plied we mean, 


heat supplied 


by the calorific value of the fuel 
case of the engines, it is expressed 


» Temembering that by heat sup- 
not the actual heat developed in the furnaces—for 


we have no means of ascertaining this—but the potential heat of 


the 


boiler 
Wedn 


fuel, or its calorific value. 


On this basis the efficiency of the 
ap to have been 0°599 on the Friday and 0°555 on the 
haga We cannot make similar calculations for the econo- 


miser, because we do not know the ; a mg of heat supplied to it, 


owing to the waste gases from four 


= os Oo @ | 


ilers, besides those used for 


the trials, passing through it. The figures relating to the evapora- 
tion, as well as the data from which they were calculated, are 
given in Table IX. at the end. 
TABLE VIII.—Summary. 
Fri. Wed. 
Engines, June 13, \June 18. 
Diameter of cylinders,small .. .. .. .. in. = = 
Stroke of pistons 6 6 
Diameter of piston in. 
» large front 5 5 
Volu ” ” ” k ” 0 0 
umes: 
Small di bined exch 

Small cylin 1 t off, cl 
t off der 
| 18°741 | 18-666 
Small t remaind: 

Small cylinders, volume cut off + § remainder od 

Small cylinders, volume compressed clearance ,, | 6°080 | 6°080 
mall cylinders, volume clearance mean of 

Space between cylinders .. 1» |180°000 /180-000 
Large cylinders, combined vol. excluding 

Large cylinders, volume cut off.. ++ | 34°430 |118°550 
Large cylinders, volume cut off + $ remainder 

Large cylinders, volume cut off + % remainder 

— cylinders, volume cut off + 3 remainder 

Large cylinders, volume cut off + § remainder 

Large cylinders, volume compressed clearance a 
Large cylinders, volume clearance mean of” 

Relative volumes of cylinders gy | 1:3°99 | 1:3°99 
Duration of experiment .. |. || min. 497 497 
Number of revolutions per minute 86°9 
Duration of admission, small cylinder, fraction 

Duration of compression, small er, fraction 

Duration of admission, large cylinder, fraction 
uration of compression, er, 

Total ratioof expansion .. |. |. “a 1:14°66 | 1:14°68 
Value of in C,=small cylinders .. 0°954 | 1-041 

” ” ” large 0°945 | 0-904 


= 
and 66in. in length, 
diameter 

Olli, Is a vnvejus Into Which ne 
juice heater and pipes can be drained. There are twelve 800-gallon 
clarifiers, the scum from which goes into a large gutter leading to 
the scum tanks; the juice into another gutter, leading either to the é 
subsiders or the triple affe 
ness of colour it would be hard to surpass. When we yeach Pros. 
sew. 18 & battery of eight. From thd 
filter presses the juice goes to the triple effet. po 
It may be mentioned that all the gutters in the building are o 
cast iron and are lined with enamel—a great safeguard against 
acidity. The triple effet consists of three pans, each 9ft. 3in. i 
diameter—by far the largest in the colony—giving 9600 square feat 
uy, ere three independent pumps for feeding the boilers, each , 
of which can draw water either from the 
used in the foundations. There are 23,000 square feet of concrete 
flooring, in the construction of which and of the brickwork a 
} thousand barrels of cement and 300 puns. of lime were used. In 
the chimney, boiler flue, and other brickwork, 850,000 bricks are 
embedded. The total weight of the ironwork in the building— 
including machinery— 
begin at moment's notice, though a good 
deal of ornamental work, such as the padding and lagging of the 
triple effet and vacuum pans, painting, &c., remains to be done. 
The manager, Mr. Fleming, and Mr. Dodds, the consulting engi- 
neer, must have had an arduous and anxious time of it, especially 
in the absence of Mr. Russell, who at such work is Jacile princeps, 
All deserve hearty congratulations on the success which has 
crowned their efforts. Omnia vincit labor.—The Argosy, Demerara, 
: 
in the work. Butin the hands of Messrs. Mirrlees, Watson, and 
Co., the original designs were considerably amplified, and every : 
appliance for improving the process of manufacture and saving 
labour which the great experience of that eminent firm enabled . 
them to s gzest was introduced 
Test next t on which the stern 
of the ship momentarily floats. The ship should be head-on, or : 
allowance made for the departure of the log line from the head on 
position. To measure the wave heights, when the ship is in the : 
without obscuring it. The height of the eye above the water level : 
correctly measures the height of the waves. To measure very] $ 
high waves the observer may have to ascend the rigging, while for 
waves of less height a station on one of the decks may suffice, or 
some temporary expedient devised for placing the observer near 
, the small industries havecct renee ee ue nad due | the water level. It is desirable to select a position as nearly 
attention, the small industries have not been neglected. Along the amidships as possible, but if it becomes necessary to take a station| 4 
public road leading to Craig Village there are continuous lines of | near the bow or stern, allowance must be made in estimating the| 4 
cottages, delightful in the variety of architecture they present. height of the eye above water for the deeper immersion which may 
And around these cottages are gleeful groups of chubby children, be caused at the instant itchi ; 
of every race j 
n to eleven seconds, are 
the ordinary storm waves of the North Atlantic, In regard to the 
heights of waves, the most trustworthy measurements show from 
44ft. to 48ft. to be a re 
3 4 
3 
3 
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338 
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” 
45 | Large cylinders at eud 
46 

48 | 
49 | 
50 
51 
62 


Engines. 
Absolute pressures : 
Ofatmosphere .. .. .. 
» Steam in boilers .. .. .. .. 
Small cylinders at eud uf admission. . 
of expansion 


” 
” 


” 
” 

end 
» Of expulsion .. 
of compression 
of admission . . 
of expansion 


” ” 


Mean absolute pressures : 
| Small ecylind-r, during admission 
lst 9th of ex- 


expulsion 
compression... 
admission .. 
Ist 9th of ex- 
2nd 
3rd ” 
4th & 5th ,, 
whole expan- 
sion 
expulsion .. 
compression. . 
whole stroke. . 


Large cylinder, 


” 


” ” ” 
Small cylinder, during 
” ” ” 
ean effective pressures : 
Small cylinder, during whole stroke. . 
Large ” ” 
Temperature of engine-room 
injection 
” 


Total weight of mixture |’ 
Work DONE. 
Indicated horse-power, small cyl. 


- 
” ” 


both 


» ” 
Total horse-power .. .. .. .. « 
| Ratio indicated to total horse-power. . 
Absolute work per stroke, small cyl 
during sm. cyl 


” 


3rd 

| 4th &5th ,, 

| whole expansion 
| expulsion 

» compression .. .. 
Effective work per stroke, small cylinders 
large 


” ” ” 


ConsUMPTION. 


| 
Feed-water per I.H.P. per hour. . 

Dry saturated steam per I.H.P. per hour 

| ” ” T.H.P. 

Fuel per L.H.P.perhour ..... .. .. 

| Pure combustible per 1.H.P. per hour .. 

| Fuel per I.H.P., supposing feed to boilers 

be at 250 deg. ae 


ACTION OF METAL, SMALL CYLINDERS. 
Internal heat of steam left fiom previous 
Absolute work of compressiun .. .. .. 

Internal heat of muature at end of com- 
pression .. ts os 
| Heat absorbed Ly metal during compres- 
Internal heat of mixture compressed in 
Heat received frum boilers per struke 
Internal heat of mixcure at end uf admis- 


Heat available for work of admission 
Absolute work of admission 


Heat absorted by metal during admission 
Internal heat of mixture at end of admis- 
| Internal heat of mixture at end of expan- 
Increase of internal heat during 
Absolute work of expansion 
Heat given out by metai during expansion 
Total heat available for work of expansion— 
(117 + 124-127) 
Absolute work of e: 


Heat given up by metal during expulsion— 
Exhaust waste 


expansion 


ACTION OF METAL, LARGE CYLINDERS, 
Internal heat of steam left from previous 


.. oc wc es of 
Absolute work of compression .. 


| Internal heat of mixture at end of com- 
| Heat absorbed during compression .. 


Internal heat of mixture compressed in 

| Heat received from small cylinder— 
(126 + 132-313) 


Work of expulsion from small cylinders. . 


Internal heat of mixture at end of admis- 


sion .. 


Tbs. 


| 


Wed. 


June 13. June 18. 


14° 


SESE £ 
D 


ests 


EFRES EVES BRSH 


44°07 


37°68 


ewes | | | 
FESS KR EBS 


141790 


| 


. th. un. 539°11 | 284-18 


21°09 


576°79 305°27 


453°65  268°96 


| 123-14) 36°81 


453-65 | 268°96 
4256°51 |4591°04 


'4710°16 |4860-90 
(3508-72 |3510°33 


1207144 | 1350°57 
| 180-00 | 177-38 


/1021°44 |1173°19 


(3508-72 
(3684°40 


3510°33 
3396°90 


175°68 
267°45 


-113°43 
254°78 


443°13 


141°35 


968°90 
267°45 


1322-93 
254°78 


701°45 


1068°15 


202°82 
10°70 


152°56 


213°52 


215°21 
10°81 


226-02 
148 °46 


60°96 


77°56 


| 
152°56 | 148°46 
3846-74 4180-87 


'3999°30 4329°33 
153°89 | 76°39 


4153°19 4405-72 


|2711°82 8219-92 


| Fri, | Wed., 
‘June 18. June 18. 
.. th. un. 1441°87 1185°80 
190°89 | 181°75 


1310°98 1004°05 


Engines. 


144 Heat available for work of admission 
145 | Absolute work of admission... 


146 Heat absorbed by metal during admission 


the writer’s presence by two of the company’s inspectors well able to 


indicate correctly, and to avoid the errors which frequently occur 
through 1 ipulation of the instruments. He feels con- 
fident, therefore, that they were correctly taken. The general 


design of the indicator motion has been explained in the report. 
The defects to which such a motion are liable are slipping of the 


17 a 9 heat of mixture at end of admis- 


2711°32 3219°92 


cord upon the pulleys and stretching of the strings con- 
ting the indicator to the revolving spindles. The amount of 
slip did not exceed one revolution of the pulleys on either day, so 


48 | Internal heat of mix - 
-2888°43 9244-19 | that it could not have had any appreciable effect upon the diagrams. 
The stretching of the ing cords on the morning of the day 
149 | Increase of internal heat duringexpansion _,, 17711 | 24°20 | of the ey trial was considerable—so great, indeed, as to 
150 Absolute work of theexpansion .. ..  ,, | 09°53 66°99 | make the diagrams useless for any but the roughest calculation; 


151 | Heat given out by metal during expansion 386°64 | 91°19 


152 | Heat available for work of expansion— | | 
(187 + 146-149) 1057°41 
153 | Absolute work of expansion .. .. .. » | 209°53 66°99 
154 | Heat given up by metal during expulsion— | | 
Exhaust waste ,, | 985°30 990°42 
TaBLe IX.—SumMarY. 
Fri., | Wed., 
| Boilers. June 13. we 18. 
1 | No. of boilers, 30ft. by 7ft. .. 3 3 
3 Heating surface, internal flues .. ” 1281 1281 
4 ne conical tubes ” 173 173 
5 xe side flues, external we 867 867 
6 j ” bottom ” ” 309 309 
7 total in boilers 2630 
8 econ: 5760 | 5760 
total .. 8390 8390 
10 | Average pressure ..lb. persq.in.| 86°8 87°3 
11 | Temperature of feed to i deg. 97°12 | 78°80 
12 boilers .. 298°2 | 292°9 
13 of steam produced. . 328°6 | 329°0 
14 | Total weight of fuelused .. .. .. .. «. 12708 | 14980 
15 2 to replace ashes drawn out at 
dinner time co ce 236 252 
16 | Net weight used while working. . | 12452] 14678 
17 | Weight of ashes produced .. .. ° 1017 1610 
18 | Calorific value of fuel per Ib. th. un.) 15349 | 15349 
19 | Weight of water fed into boilers.. .. .. .. lbs.) 131908 | 142631 
20 - fuel burnt per sq. ft. of grate 
21 | Weight of fuel burnt per sq. ft. of boiler 
22 | Weight of water evaporated per Ib. fuel from 
temperatures in line 12 at those in line 13 
23 Do. do. per Ib. pure combustible .. ,,| 10°71 
24 | Equivalent evaporation from and at 212 deg., 
supposing dry steam to be produced, per ib. 
25 Do. do. perlb. pure combustible .. ,, | 10°36 9°88 
26 | Water evaporated per sq. ft. boiler heating 
27 | Number of thermal units absorbed by boiler } 
28 | Number of thermal units absorbed by economiser 
29 tag poration done by i 22°69 24°00 
APPENDIX. 


Note 1.—The quantities of steam and water received from the 
boilers are found by dividing the total feed, less the drainage from 
the steam pipe—see line 77, Table VIII.—by the number of revo- 
lutions, there being two engines, and dividing the quotient into 
two parts in the proportion of 97 to 3, the water carried over being 
estimated at 3 per cent. The other figures are got by calculating 
the volumes in cubic feet occupied by the steam, multiplying these 
vol by the specific weight of steam at the icular pressure 
to find the weight of steam, and deducting this weight from the 
total present to find the weight of water. 

Note 2.—As we do not know precisely the pressure prevailing in 
the receiver, we cannot calculate the quantity of water evaporated 
exactly ; but a near approximation may be made by taking the 
terminal pressure in the small cylinders and the mean admission 
pressure in the larger as the pressures at the beginning and end of 
the evaporation. Let M be the total weight of steam and water 
discharged from the smaller cylinders; m, the final weight of steam 
at the tinal pressure ; g, the quantity of heat in 1 lb. of water at 
this pressure; p and r, the internal and total heat of evaporation 
of 1 lb. of steam at the same pressure; W, the work of the admis- 
sion to the larger cylinders. Then the final distribution of the 
heat may be expressed by Mq + mp + W, or by Mg + mr. 
Which is the more correct the writer will not stop to inquire, but 
following the plan adopted in calculating the heat supplied by the 
boilers—see Note 1—will suppose the steam in the pipe to contain 
the total heat proper to the pressure, and express its distribution 
by Mq + mr, so that we have the following equation for determin- 
ing m: Mq + mr = total heat discharged from smaller cylinders, 
as given in line 15 of Table IV. Taking the values of M from line 
80 of Table VIII., and those of q and r from the pressures given 
in lines 42 and 61 of the same table, and completing the calculation, 
we find that m was 3°3295 lb. on the Friday, and 3°5961 lb. on the 
Wednesday; and subtracting from these values the weights of 
steam in line 12 of Table II., we arrive at the quantities of water 
evaporated, viz., 0°7262 lb. on the first day and 1°0960 on the last. 

Note 3.—For our present purpose this hypothesis is sufficient. 
The writer calls it an hypothesis because no satisfactory explana- 
tion has yet been given of the way in which so large a quantity of 
heat can be absorbed in the short time the admission lasts. It 
seems quite as probable that the heat is abstracted by water 
remaining permanently on the cylinder ends and pistons in the 
form of dew. Of course the deposition of this dew upon the metal 
is the result of absorption of heat by the latter, though of a much 
smaller quantity than would be required if the cylinder were dry, 
and thus the high conductivity and heat-absorbing power of the 
iron are the primary causes of the loss, though not perhaps in the 
way a in the report. Possibly something might be done 
with a thermo-electric current and a galvanometer to throw some 
light upon what is a present an obscure subject. 

Note 4.—The + ed in line 4 are got by multiplying the weights 
in line 3 of Table II. by the total heats of steam and water at 
the boiler pressure in line 36 of Table VIII. The other figures in 
columns 2 and 7, by multiplying the weights in columns 3 and 8 of 
Table II. by the total heat of water at the pressures in lines 37—44 
of Table VIII., the work due to the expansion of the water being 
neg ; and those in columns 3 and 8, by multiplying the 
weights in columns 1 and 6 of Table II. by the internal heat of 
steam at the above-mentioned pressures. The sum of the two 
products gives the internal heat of the total weight of steam and 
water a Adding to this the work tabulated in lines 86—105 
of Table VIII., and subtracting the total from the whole quanti’ 
of heat present, we arrive at the figures given in columns 1 and 6. 

Note 5.—The figures in line 4 are the values of (M — m) q and 
m (q + r)—see Note 2. Those in the other lines are calculated in 
the same way as the corresponding figures in Table IV. 

Note 6.—On looking at the figures relating to the expansion in 
the smaller cylinders, and at the values of the index y in line 33 
of Table VIII., we notice a remarkable difference between the 
Friday and Wednesday, which at first sight might raise doubts as 
to the accuracy of the diagrams taken on the latter day; hence it 
becomes necessary to examine the causes of the difference, and to 
suggest some explanation. The diagrams were taken generally in 


. 


but after copper wires had been substituted it could not have been 
of importance. Moreover, as its effect would be to shorten the 
admission line, and thus reduce the value of , the high value 
obtained for that index on the Wednesday cannot be attributed to 
this cause. Nor was the error introduced by the direction of these 
cords, since the indicator was fixed at the same level as the pulleys 
from which the motion was derived. There seems, therefore, no 
reason to attribute the of the expansion 
curves to faults in the instruments or operators, and some other 
reason for it must be sought. On calculating the value of + for all 
the capone taken from the smaller cylinders on the Wednesday, 
it was found (1) that they were in all cases slightly higher in the 
mornings after starting than during the rest of the day; (2) that 
the highest values were obtained from the front end of the cylinder 
of the right-hand engine, and the lowest from the back end; and 
(3) that the values varied with the duration of the period of com- 


when the compression was least, The 
ollowing are the figures :— 

| Right-hand | Left-hand 

| Values of on Wednesday, 18. engine, 

| | Front.| Back. | Front. | Back. 
1 | Value of y—Morning .. .. 17093 | 0-964 | 1°088 1°080 
2)» Afternoon...) 1-078 | 0-951 1-051 | 1-063 
8 » ‘Mean.. 1-082 | 0°957 || 1-071 

| | 

4 | Duration of compression .. 


07120 0°200 | 0°152 


It would therefore seem that y, and consequently all the figures 
relating to the expansion, since they are deduced directly from the 
curves, depend in some way upon the temperatures prevailing in 
the cylinders. If this be so, it is easy to understand why the 
curves should be essentially different on the first and second days, 
for although the initial pressures and ratios of expansion were 
practically the same, the mean pressures and temperatures during 
the exhaust and pression were altogether different. These 
temperatures were in fact the following :— 


Temperature of steam in small 


| 
| cylinders in degrees Fahrenheit. | Friday, 18. Wednesday, 18 


Mean during expulsion 234°94 199°87 
| 

2 | At beginning of compression... .. 283°82 19911 

3 At end of compression oe al 295°85 265°07 


Now, considering the duration of the exhaust we may, I think, 
assume that the temperature of the metal at the beginning of the 
compression was about the same as that of the steam, and was 
therefore about 35 deg. lower on the Wednesday than on the 
Friday. To see what conclusion this assumption leads to, take 
first the figures relating to the Friday from Table IV. These show 
that the quantity of heat absorbed attained its maximum at or 
near 0°325 of the stroke, or when about one-ninth of the expansion 
was completed. At this point the temperature of the metal 
reached that of the steam, and was therefore about 301 deg., this 
being the temperature due to 68 lb. pressure, the pressure at this 
point. The rise in the temperature of the metal from the begin- 
ning of the compression was therefore 301 deg. — 234 deg. = 67 deg. 
Now suppose all the 1182 thermal units absorbed up to this point 
to have passed into the metal, and taking the seals heat of iron 
at 0°13, the weight of metal heated would be gy 
On the Wednesday the lowest temperature was 199 deg., and the 
number of units absorbed up to the same point as before being 
1303, the temperature of the metal would be raised through 


= i i f 
113 x 152 74 deg., and its temperature after one-ninth of the 


expansion had been completed would be 199 deg. + 74 deg. = 273 
deg., a temperature corresponding to a pressure of 44 1b. per square 
inch only. As at this point the pressure of the steam was 66 lb., it 
is evident that before equilibrium could be attained and heat begin 
to be restored the metal must have received more heat, and the 
pressure and temperature of the steam must have fallen. That is 
to say, the maximum temperature at which the flow of heat began 
to be reversed would occur later in the stroke, and would be lower 
than on the Friday. And on turning to the tables we find this 
was the case, the tlow from the metal having hardly begun at two- 
ninths of the expansion on the Wednesday, while the re-evapora- 
tion of the water formed during the compression and admission 
was but 0°0042 lb. at three-ninths, as against 0°0228 lb. at two- 
ninths on the Friday. The reason why condensation continues 
after the flow of heat has been reversed is that for some time after 
the heat absorbed has passed the maximum the rate of flow is very 
slow, the difference ot temperature between the metal and the 
steam being very small, so that the work of the expansion is carried 
on mainly at the expense of the internal heat of the steam. For 
the sake of simplicity the argument has been based on the assump- 
tion that all the heat shown in the tables as entering the metal 
really did so. It is quite possible, however, that it may have been 
absorbed by water remaining after the exhaust as a fine dew upon 
the cylinder ends and pistons. If this were so it would not 
invalidate the reasoning, though it would alter the figures given 
owing to the specific heat of water being much higher than that of 
iron. It must not be supposed that in writing the above the writer 
wishes to treat the subject in any way ex cathedra ; to do so would 
be presumptuous. All he has attempted to do has been to show 
that the unusual value of y on the Wednesday does not necessarily 
imply error in the diagrams, but is consistent with what are gene- 
ly sup to be the laws regulating the distribution of the 
heat in the cylinder of a steam engine. He may also mention that 
he has found similar values for yy under similar circumstances in 
another case. M. L. 


‘FARNHAM WATERWORKS.—The Farnham—Surrey—Waterworks 
Company is about to sink a deep well into the lower greensand 
formation, to reach which the upper greensand and gault will 
have to be penetrated. Messrs. Le Grand and Sutcliffe’s artesian 
tube well system has been adopted, and the work is to be com- 
menced this week. 

Propvuction oF GypstM IN THE UNITED StateEs.—In the 
Atlantic States, from Maine to Virginia, 65,000 long tons of land 

laster and 60,000 tons of stucco—total, 125,000 tons—were made 
in 1884, of which nearly all was from Nova Scotia gypsum. The 
statistics for Michigan have not been reported, but the production 
did not vary greatly from that in 1883, in which year it was 
60,082 short tons of land plaster and 159,100 barrels, of 300 lb. 
of stucco, In Ohio, 4217 short tons of jand plaster and 20,307 
barrels of stucco were produced, There was a small produc- 
tion in other parts of the country; but the total amount of 
domestic gypsum used is not known. 
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act, first pointed out by Mr. mn in the columns of the 

ing Electrician, viz., that dynamos regulate about equally well 

P oily _at widely varying speeds. For want of space we cannot 

Berore leaving the subject of Messrs. Paterson and oyter in ‘detail into this question, although it has consider- 

Cooper’s dynamo we must give the additional information | able practical importance, but we must refer our readers 
promised in our last article. The annexed sketch shows a | to our contemporary for a full explanation of the fact. 

longitudinal section through the large Phoenix dynamo, |” Professor George Forbes’ non-polar dynamo.—At the west 


which is classified by the makers as a 42 unit machine. of th . 0 
machine intended for the electro-deposition of copper by 


According to this nomenclature one unit is the standard : 
fixed by the Board of Trade, viz., the electrical energy of | means of a very large current flowing apes a — 
ar character 


1000 volt ampéres or watts equal to 1°36-horse power. Ccoppersulphate. A smaller machine of a sim 
The weight of — on the 
armature is 175 lb., that on 
the field magnets 992 |b.; 
total, 1167 1b. With some 
makers it is customary to 
judge dynamo machines by 
the relation between the 
weight of copper on the arma- 
ture and their electrical out- 
put. We do not think this is 
a fair basis of comparison, 
because no account is taken 
either of the speed or of the 
density of current which is 
allowed to flow through the 
armature wires. It will 
easily be seen that the larger 
the speed the greater is the 
output obtained with a 
given weight of copper, 
and similarly the more the 
wire is strained by allowing 


ELECTRICAL ENGINEERING AT THE 


PATERSON AND COOPER'S DYNAMO. 


a heavy current to flow, the greater is the output. | is exhibited in the East Arcade, as also a number of 
The latter is essentially a question of heating; and | drawings showing full size sections of Professor Forbes’ 
if all makers were to agree that the output they state machines. Before we can enter intoa detailed description 


can be obtained continuously during a run of, say, 'of these we must say a few words about the general | 


fifty hours, no objection could be raised as far as principle of these unipolar, or, as Professor Forbes prefers 
strength of current is concerned. There remains, however, | to ca]l them, non-polar machines. The latter term seems 
the question of speed, and to obtain a fair basis of com- | the more rs er of the two, as no external magnetism 

ison the weight of copper on the armature should not | can be detected when the machine is at work. No such 

compared with the output per se, but with the ratio of | thing as one isolated magnet pole can be found in nature ; 
output to speed. Thus, in the present case, 1 lb. of copper | there must always be two poles of opposite sign, although 
on the armature produces 240 watts in the external circuit | only one of them may be directly utilised. In Professor 


/end of the North Court is exhibited a most remarkable | 


of the magnetic circuit, and to further intensify the mag- 
netic action between the two poles. The arrangement 
shown in our sketch produces a current only along one 
vertical radius of the disc; but if we were to place a number 
of magnets all round the disc, and arrange a corresponding 
number of rubbing contacts, equal currents could be taken 
off along these radii; and if the magnet were made in the 
form of a ring-shaped shell, currents could be taken off 
| along the whole circumference. This is in substance what 
| Professor Forbes hasdone. In his machine the shell is an 
| electro-magnet excited by a circular coil placed in the bend 
of the yoke, and the disc is made of iron of considerable 
thickness, partly to obtain a large surface of contact, and 
partly to reduce its internal resistance. In the first 
machine constructed on this principle the disc was made 
so wide that it became a cylindrical bar. Two coils were 
placed over it, leaving a space of about lin. in the 
middle for the contact. The shell is in the form of a 
cylinder about 13in. long and 5in. in diameter. The 
bearings of the bar—which is the armature—formed one pole, 
whilst the other pole was the rubbing contact in the middle. 
This machine will be found on stand 1324 in the East Arcade. 
The next step taken by the inventor was to construct 
a double machine ac- 
cording to his patent 
No. 3115, 1883. We 
give a longitudinal sec- 
tion of this dynamo in 


the annexed sketch, 
omitting, however, all 
constructive details. 


Two dises DD are 
mounted upon the same 
spindle, and _ revolve 
within a duplicate cy- 
lindrical shell of soft 
iron 8. Rings of tra- 
pezoidal cross section 
/are turned out of the 
shell, into which are 
placed the insulated ex- 
citing coilscc. The lines 
of force created by the 
current in these coils 
surround them in closed curves as indicated by the 
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SECTION ONLINE X 


PROFESSOR FORBES’ NON-POLAR DYNAMO. 


Forbes machine, however, both poles are utilised, and as 
both are well within the body of the machine, which 
| consists almost entirely of wrought iron, none of their 
magnetic force is wasted externally, as is the case more or 
less with all other dynamos. The subject of unipolar 
d os is not new, about thirty patents having been 
taken out within the last few years; but the difficulties of 
rubbing contacts at high speeds have always stood in the 


the armature is driven at a speed of 500 revolutions. 
At 1000 revolutions the output would be 480 watts, at 250 | 
revolutions it would be only 120 watts, and soon. To 
obtain a fair basis of comparison, the speed should be 
assumed to be equal in all cases—say, 1000 revolutions. 
Against this it might be urged that as the speed has been 
fixed in each particular case by the maker, and that 
the machines must be driven at that s , it is 


useless to know what the machines could do at 1000 
revolutions. The question of practical importance is, what 
will they do at the speeds for which they are designed. 
Our answer to this objection is that users of dynamos 
prefer those which require low speeds, and that therefore 
even from a purely commercial point of view it is right 
that machines should be judging not only by the weight of 
copper on the armature per 1000 Watts, but also in rela- 
tion to the speed. We would even advocate going a step 
further, and judge machines with regard to weight of 
copper on armature and field ets as com to 
their normal output when running at 1000 revolutions. 
Taken on this basis, each pound of copper on Messrs. 
Paterson and Cooper’s machine produces 72 watts, or 
nearly one-tenth of an electrical horse-power. 

Through the courtesy of this firm we are able to place 
before our readers some ristic curves of their 
11 unit Pheenix dynamo. 


which circumstance makes the machine suitable for regu- 
lating at the far end of its main circuit, but only between 
the limits of 0 and 50 ampéres. At larger currents there 
is a decided drop of electro-motive force, and the machine 
cannot be considered as a perfect regulator throughout its 


It will be seen that up to) 
50 ampéres there is a slight rise of electro-motive force, | 


way of their practical application. Not the least of the 
merits of the machine under consideration lies in the 
successful manner in which this difficulty has to all 
appearances been overcome. In the beginning of these 
articles it was pointed out that the electromotive force in 
all dynamo electric machines is due to the cutting of lines 
of magnetic force by a conductor, the direction in which 
the electromotive force is set up being at right angles to the 
direction of movement and also at right ‘oa to the linesof 
force. If a metal disc be fixed as 
per annexed sketch between the poles 
of a horseshoe magnet and rotated 
in the direction of the arrow, an 
electromotive force would be created 
in direction downwards from the axis 
to the circumference, and by arranging 
rubbing contacts on the axis and at 
the lowest point of the disc a current 
could be taken off. Other thin 
being equal, the current will 
strongest if the poles are arran 

to come very close to the disc, and in 
some cases it might be advantageous to 
make the disc of soft iron in order to reduce the resistance 


dotted lines, and since the direction of the current is 
opposite in the two coils, the lines cut the first disc in 
oo sense to the second, setting up in one disc an 
electro-motive force inwards and in the other disc out- 
wards. The current flows from the outer circumference 
of the first disc towards its centre, then along the axis to 


the centre of the second disc, and thence outwards to its 
= ! 
T i 7 ; 7 
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CURVES OF PHCENIX DYNAMO. 


circumference. The rubbing contact is at the periphery 
of each disc, and at first it was attempted to use mercury 
for this purpose, the mercury being retained between 
india-rubber rings, as shown. It was expected that under 
the influence of centrifugal force the me would form 
a band of about equal thickness alt round the circumfer- 
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ence, and thus establish the best possible contact. Experi- 
ment proved, however, that mercury behaved more like 
a solid belt than a liquid band, adhering for a considerable 
distance closely to the disc but not touching the casing, and 
in other places leaving the disc and flying out to the casing. 
It was also found that the liquid friction of mercury 
was by far greater than is commonly assumed, and 
in consequence of this considerable heating took place. 
These ditficulties fairly recognised, Professor Forbes cast 
about for a remedy, and discovered that iron and carbon 
form a splendid contact, which will work at high speed 
without heating, and without appreciable wear. Engineers 
will, perhaps, be less surprised at this than electricians, 
for they have long known that, with polished shafts, bear- 
ings consisting mostly of carbon in one form or other can 
be made to wear for years without any lubrication whatever. 
Professor Forbes has therefore adopted carbon contacts, 
not only in all of his machines, but he also proposes to use 
them in all cases where rubbing metal contacts have 
hitherto been employed, especially for the brushes of 
dynamo machines. If he succeeds in this he will deserve 
the thanks of all makers and users of dynamos. At present 
the commutator is that part of a machine which wears 
most, and in many cases it is costly to replace; but if 
by the employment of carbon brushes the wear of the 
commutator can be reduced to a fraction of its present 
amount, the cost of keeping dynamos in running order 
will be reduced almost in the same proportion. 

The diagrams exhibited on Stand 1324 give, so to speak, 
the whole history of the invention. They show how the 
original idea was developed, assuming more and more a 
practical shape. Thus we find the next improvement 
represented in a drawing which we reproduce in Figs. 1 
and 2. The machine shown in the above sketch has 
evidently more internal resistance than absolutely neces- 
sary; for by making the discs wider we could increase their 
conductivity without in any way lessening the number of 
lines of force which pass through them. It is not even 
necessary that the machine be any heavier, as we can widen 
the discs at the expense of the central mass of iron between 
them. Imagine, now, that we gradually widen the two discs 
by allowing their inner faces to approach more and more 
until they meet and form one continuous cylinder. We 
shall thus obtain not only a maximum of conductivity, but 
also the additional advantage of having transferred the 
two inner air spaces to the circumference of the cylinder, 
where, on account of the larger surface, their magnetic 
resistance is somewhat diminished. This arrangement is 
represented in Figs. 1 and 2. The dotted curves show 

in the character of the lines of force, and the arrows 
indicate the direction of the currents, which in every 
int are vertical to the lines of force. The electro-motive 
‘orce is proportional to the speed of rotation, and to the 
total number of lines passing through the armature. If 
we assume the same degree of saturation for different size 
armatures, we find that the electro-motive force is propor- 
tiunal to the square of their diameter. The machine just 
described, although being a great improvement upon 
the former type, has the defect of being liable to an 
enormous side-thrust consequent upon inequality of - 
netic attraction on the two end faces of the armature. It 
is practically impossible to so place the armature that the 
clearance on either side should be mathematically equal, 
and hence a certain amount of side pressure must always 
exist, which necessitates the employment of a thrust bear- 
ingas shown. To 
remedy this de- 
fect Professor 
Forbes has de- 
signed a modi- 
fied arrangement 
of the cylinder 
machine which 
will be under- 
stood from Fig. 
3. We again 
omit all con- 
structive details. 
The armature A 
is 6in. diameter 
and 9in. long; 


NS 


S Yj the ends are 
the shapeshown, 


so as to afford an equal area for the passage of lines of 
force at all points. Whatin an ordinary dynamo would be 
called the field magnet, is represented here by the shell S 
containing the two exciting coilsC C. The cross section of 
these is trapezoidal as before, in order to leave as near as 
may be an equal area of soft iron round these coils for the 
passage of the lines of force. Part of the shell consists of 
two soft iron rings RR, which are insulated from the 
body of the shell and form the terminals of the machine. 
Two copper rings of angular section—shown in our dia- 
gram by thick lines—form the rubbing contacts. They 
are provided on the inner circumference with teeth, by 
means of which the ring of carbon, which is continuous 
all round and which forms the contact proper, is held in 
place. The air space or clearance between armature and 
shell is ;;in. This machine has not yet been finished, but 
from experiments made with other machines it is expected 
that it will give a current of 5000 ampéres at a difference 
of potential between terminals of two volts if driven at 
2000 revolutions per minute. For lighting purposes a 
similar machine could be made with a larger arma- 
ture. 


long, it would give 60 volts at a speed of 1000 
FIG. 4 


revolutions. 
Such a machine 
would, however, 
be too cumber- 


parison to the 
could 
possibly re- 
uired of it, al- 
though not too cumbersome as compared with the out- 


If the cylinder be 4ft. in diameter and 4ft. | head 


putit could give. Itis also doubtful whether, at a speed 
of 12,500ft. a minute, even carbon contacts will stand. The 
inventor pro therefore, to obtain higher electro-motive 
forces not by increasing the size of his machines to 
unwieldy proportions, but by making compound armatures 
as shown in Fig. 4. The different cylinders are to be 
insulated from each other, and each is to be provided at 
the ends with rubbing contacts also insulated from each 
other. The contact 2 would be connected to 3, 4 to 5, and 
so on, the current entering the armature at 1 and finally 
leaving it at 10. 

Another form of the non-polar dynamos is shown in 
Fig. 5. Only one exciting coil C is employed, consisting 
of a spiral of insulated flat sheet copper laid into a circular 
trough of cast iron, which is fastened to the armature and 
revolves with it. The sides of this trough carry the carbon 
contact plates, and contact is insured with the rings RR, 
which form one terminal of the machine, by the magnetic 
attraction between the trough and these rings. The rings 
are insulated from the body of the machine, and have a 
little end play, so that they can be attracted towards the 
carbon discs. Suitable stops prevent them from turning. 
The other contact is formed by two carbon discs fastened 
to the ends of the armature, and the body of the machine 
forms the other terminal. The lines of force surround the 
exciting coil, as shown by the dotted curve, and the 
currents which cut these lines at right angles flow from 
the cast iron trough outwards to the ends of the armature, 
as indicated by the arrows. Thearmature of this machine 
is 9in. in diameter and 8in. long, and is calculated to give 
a current of 10,000 ampéres, at an electro-motive force of 
one volt, if driven at 1000 revolutions per minute. 


PASSENGER ENGINE—GREAT SOUTHERN AND 
WESTERN RAILWAY OF IRELAND. 


In our impression for June 26th we gave some illustrations 
of one of several fine engines constructed by Mr. J. Aspinall, at 
Inchicore, Dublin, for the Great Southern and Western Railway 
of Ireland ; at the same time we gave full dimensions. Wenow 
publish as a supplement a sectional engraving of the engine, 
and on page 50 we give two cross sections. The principal 
dimensions of the engine are:— Cylinders, 18in. diameter; 
stroke, 24in.; diameter of driving wheels, 6ft. 6in.; total 
heating surface, 1051 square feet; grate surface, 183 square 
feet ; weight in working order, 39 tons 10 cwt. 


LAUNCHES AND TRIAL TRIPS. 


THE steamer Avoca, built by Mr. W. B. Thompson, at Dundee, 
for the Cork Steamship Company, made a trial trip on 1st July, 
showing a speed of over thirteen knots. The above vessel has been 
built to the highest class at Lloyd’s, and is of the following dimen- 
sions: Length between perpendiculars, 260ft.; breadth, moulded, 
34ft.; and depth of hold, 15ft. 8in. She is intended primarily for 
the conveyance of cattle between London and the Continent, and 
with this view she has been built on the cellular bottom principle. 
The engines and boilers, which are from Mr. Thompson’s Tay 
foundry, are placed well aft, this arrangement permitting of a 
better utilisation of the holds for carrying cattle, and at the same 
time ensuring good ventilation from the two large hatchways at 
each end of main hold. The poop extends to the fore end of 
boiler hatchways, and accommodation under the after end has been 
provided for officers and engineers, and on the poop deck a large 
number of sheep will be carried. The space under the bridge deck 
amidships is wholly occupied by the cabin, which is tastefully 
panelled in pitch pine, and contains roomy and comfortable quar- 
ters for the captain and first-class passengers. On the bridge deck 
is placed the wheel and chart house, with entrance to saloon. In 
the wheel-house is placed Higginson’s patent steam quartermaster, 
by which the vessel can be steered either by hand or steam, and 
from the wheel-house or from the flying bridge above. Under the 
forecastle is placed Harfield’s steam windlass for working the 
anchors. At the after end of this deck are placed two iron light- 
houses, in which the ship’s side lightsare fixed. This arrangement 
places the ligats clear of all possible obstructions, and beyond all 
risk of extinction in the heaviest weather. The whole of the fore 
and main holds, fore, main, and after tween decks, and all the 
available space on main deck, has been fitted up for carrying cattle 
to the number of about 600. The engines, which are of the com- 
pound surface-condensing type, are of 187 nominal horse-power, 
with cylinders 3lin. and 62in., stroke 48in., steam being suppli 
from one steel double-ended beiler, at a pressure of 901b., and from 
a donkey boiler for the cranes and winches. 

The s.s. Actor, which has been recently built by Messrs. Raylton 
Dixon and Co. for Liverpool owners, left the Cleveland Dockyard 
on Friday for her trial trip. She is built of steel, and her prin- 
cipal dimensions are 260ft. over all by 34ft. beam by 23ft. depth of 
hold, and she has a deadweight carrying capacity of over 2100 tons. 
Her engines are triple expansion, by Messrs. Blair and Co., of 
Stockton, having boiler pressure of 1601b., and will indicate 700- 
horse power, the proved success of this type of engines warranting 
the expectation of great economy in the consumption of fuel. 
After her trial trip the vessel proceeded to Liverpool. 

On the 2nd inst. Messrs. Oswald, Mordaunt, and Co. successfully 
launched the Condor at Southampton. Sheisa fine iron barque of 
1300 tons net register, and of the following dimensions ie 
229ft. 7in.; breadth, 37ft. 3in.; depth of hold, 21ft. 6in. The 
vessel has been built for Mr. G. Petrie, London. Accommodation 
is provided for captain and officers in full poop, and for petty 
officers and crew in large iron deckhouse amidships. 


BRADFORD TECHNICAL COLLEGE, ENGINEERING DEPARTMENT.— 
A very interesting series of visits and excursions to engineering 
works for the students has been carried out during the past month, 
the programme being as follows:—May 15th, Sowerby Bridge 
Messrs. F. Berry and Sons; May 28th, Leeds, Messrs. Kitson an: 
Co. and Messrs. J. Fowler and Co.; June 2nd, Doncaster, Great 
Northern Railway Works; June 3rd, Lowmoor Ironworks; 
June 4th, Bradford, Messrs. Thwaites Bros.; June 9th, Hull, 
Earle’s Shipbuilding Company and Wilson Liners; June 11th, 
Leeds, Messrs. Greenwood and Batley and Messrs. Smith, Beacock, 
and Tannett ; June 16th, Manchester, Ashbury’s Carriage Works, 
Sir J. Whitworth and Co., and Messrs. Crossley Brothers ; 
June 17th, Bowling Ironworks ; June 18th, Liverpool and Birken- 
» Laird Bros. and Cunard s.s. Etruria and Pavonia, and 
James, Jack, and Co.; June 25th, Manchester, Sharp, Stewart, and 
Co., W. and J. Galloway and Sons, and Smith and Coventry; 
June 30th, Crewe, London and North-Western Railway Works. 
The above excursions were in charge of Mr. G. F, Charnock, chief 
assistant of the engineering department. The session was brought 
to a close by a special two days’ excursion to London for the Inven- 
tions Exhibition, in which about 100 students from all depart- 
ments of the College took part on Friday and Saturday last, the 
10th and 11th inst. On Friday the party was entertained to 
luncheon by the Worshipful Company of Clothworkers. The 
classes during the last session have been highly successful, the 
average numbcr of regular day and evening students being twenty- 
four and 100 respectively. 


STEAM ENGINES AT THE ROYAL AGRICUL- 
TURAL SOCIETY’S SHOW. 

Tue Royal Agricultural Society's Annual Show is 
being held this year in Moor Park, Preston, a very 
admirable site in some respects. Preston is a town of 
100,000 inhabitants, and was at one time known as “the 
town of the three P’s,” which, being done into English, 
meant “Poor, Proud, Preston.” Whence the title was 
derived we donot know. Itisa straggling, dirty manufac- 
turing place, possessing without any exception the most filthy 
cabs and flys it has ever been our evil fate to meet with. 
The location of the town on the tidal river Ribble, however, 
leaves little or nothing to be desired ; and Avenham Park, 
ifsmall, isoneof the most charmingof all the charming places 
of its kind in existence. Great preparations have been 
made for the reception of the Prince of 1 Wales. Triumphal 
arches and Venetian masts have been put up without the 
smallest consideration for economy. One triumphal arch 
near the railway station is an enbattled structure, some 50ft. 
high, and framed of timber sufficiently strong to suggest 
the idea that the builders determined to hand down their 
work to a distant posterity. 

Since the Royal Agricultural Society held an annual 
show there has never been got together under its auspices 
a display of machinery so totally devoid of interest for the 
engineer. Not only are many exhibitors absent, the 
articles shown are comparatively few in number, and 
absolutely devoid of all novelty. In one sentence, there is 
actually nothing new in the “implement department” of 
the showyard. The application of a very small exhaust 
injector to a little vertical engine, and a swing fire door 
to a traction engine by Messrs. Robey and Co., stand out 
prominently as novelties—things to be kept in mind and 
made note of. It is not necessary that we should attempt 
to explain this paucity of novelty, It is not that 
there is less ingenuity or less need for improvement; 
we have only to deal with the fact. No doubt a large 
class of engineers have discovered that nothing is to 
gained by taking novelties to the annual shows of asociety 
which has indirectly, if not directly, discouraged improve- 
ment for years back. No prizes are offered this year. 
Save a few silver medals, which will not all be awarded, no 
prizes will be given except a few pounds for improved whip- 
ple trees and harness. Something will probably be done 
in the case of the working dairies, but not much. It 1s 
said, indeed, that the Society contemplates having a heavy 
loss to meet next year, as its show will be held in Norfolk, 
a purely agricultural county, and that for this reason not 
a penny will be spent that can be avoided. This is 
probably true. It is also true that, as far as engineering 
is concerned, the glory of the Royal Agricultural Society 
is departing. 

The usual well-known firms exhibit their usual well- 
known engines. To deal with them in detail would be to 
repeat much that has already appeared—some of it years 
ago—in THe Encineer. Instead of doing this we fancy 
that something may be gained if we say a little in the ne { 
of criticism concerning the engines exhibited. We sh 
mention no names. There is an old adage about throwing 
caps among a crowd which will apply here. 

The evidence presented by the Preston Showyard is to 
the effect that certain firms reached tinality in design, 
material, and workmanship some years ago. This is 
demonstrated by the circumstance that at any time within 
the last five or six years the same engines have been shown 
without the difference of a bolt or nut. Among these there 
are steam engines in the yard which have been designed 
without the smallest conception of what is and what is not 
good mechanical engineering, and this not among the 
cheapest engines shown. It may be urged—and we have 
often heard it urged as an excuse for defects—that “after 
all much could not be expected for the money.” Now this 
is simply a current fallacy. It is true of certain things; 
it is not true of design. A purchaser cannot legitimately 
expect to get 100ft. of heating surface in a boiler from one 
firm, while he gets only fifty from all other makers for the 


same price. But this has nothing at all to do with the good 
or qualities of a design as a whole. The various parts 
may be of good form. ey may be at once pleasing to 


the eye and mechanically right; and they will not cost 
more to make, but less, because they are carefully designed. 
It is true that a salary will have to be paid to a good 
works manager, but the cost will be saved twice over. The 
truthisthat the makers of cheap and badsteam engines make 
less profit than those who sell low-priced and good engines. 
In ninety-nine cases out of the hundred the man who designs 
a bad engine does not know how to turn out work cheaply. 
It will, for example, be found on examination that nearly 
all the bad engines have been made by hand instead of by 
machinery; and this follows because it is practically im- 
possible to make a very bad engine except by hand. The 
man who really studies economy will consider first what 
tools he possesses, and having done this he will nex 
design all his work in such a way and of such forms tha 
his tools can be used to the fullest ible extent, and if 
he does not possess certain tools he will buy them. To 
cite an instance. It is easy to find in the showyard dozens 
of joints, as between the end of an excentric rod and the 
valve spindle, which have been got up by hand, and badly 
got up. They are mostly of forms very inconvenient for 
the milling tool; squares and s corners into which a 
milling tool cannot be got, being highly popular. Any 
fitter can get these up with a vice, a file, and a square. If 
curves of the proper type were used these things could be 
got up by the milling tool for less than the bare cost of 
es wasted on them under the system we deprecate. Again, 
it has recently become the re to use tubular guide 
bars—extensions, so to speak, of the cylinder. ‘These 
were introduced because they lend themselves easily 
to the cheapest of all machine work, that of the 
lathe. But instances may be found in the show- 
yard where the tube is used without any intelligent 
of its proper raison détre, and separate 
t guide bars have been bolted in, It is impossible to 
conceive a situation less adapted for a flat guide than the 
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inside of a tube in which it has to be adjusted. Some of 
the engines shown do not appear to have been designed at 
all; they have been “thrown together.” Cylinders, for 
example—we are speaking now of vertical engines—are 
carried far out from the side of the boiler on a huge foot. 
Two awkward pedestals stand below carrying a thin crank 
shaft, with the crank a couple of feet away from any bearing 
right in the middle. The valve chest has bolted to ita 
throttle valve box; to this in turn is bolted a stop valve 
box; lastly comes the steam pipe, with a multiplicity of 
joints. A moment’s thought would have shown that if 
the crank was put close to one of the bearings, the 
cylinder could, for obvious reasons, be got much closer up to 
the boiler, metal would be saved, and the whole job would 
have been better in every respect. Let any of our readers 
who have the opportunity contrast vertical engines by the 
first-rate firms with those by inferior makers, and note 
the difference. We can assert positively that the bad 
engines cost their makers about as much as the good 
engines cost the firms who produce them. The worst of 
the whole business is that the inferior makers never seem 
to learn an thing. They walk round a showyard, inspect 
their pet St goods, and come away as ignorant as they 
went. To this there are one or two notable exceptions, 
men who by never wasting a chance have really come to 
the very first rank in engine building from very small and 
very bad beginnings. These firms deserve success, and 
they will command it. It is not our purpose to write a 
treatise on the designing of steam engines, and when we 
have said a few words on a vexed question we will leave 
this aspect of the Preston Show. It is constantly said 
that foreigners beat us in design because of technical 
education. Now, our experience is that foreigners do not 
beat us at all in this respect, and as regards the smaller 
class of engines, vertical and horizontal, to say nothing of 

rtable engines, they are simply nowhere, a result which 
is, we think, largely due to the fact that labour is so cheap 
on the Continent that there is nothing like the same 
rigorous determination to do without it manifested 
abroad that is to be found at home. 

There are some features in the engines shown at Preston 
which are worth notice, although they are not strictly 
novelties. One of these is a modification of their spring 
wheel brought out by Messrs. Aveling and Porter, of 
Rochester. The normal spring wheel of this firm has 
recently been illustrated in our pages, and it will suffice to 
say here that the wheel consists of an outside tire 
made trough-shaped in section by two circumferential 
angle irons. The spokes of the wheel are secured to two 
outer rings, which just fit within the trough, and the 
inner wheel and the tire are connected by powerful coiled 
tangential springs, so arranged that every second space 
between two spokes has two springs in it, and the 
alternate space no spring. Thus, in a sense, there 
are two springs pulling in opposite directions to each 
other on the end of every second spoke. In the 
new wheel there is one spring to each spoke. We do not 
say that this is the best spring wheel that can be 
made, because we do not pretend to the gift of prophecy, 
but we do say that in our opinion it is the best elastic 
traction engine wheel now in existence. Comparisons are 
odious, it is said, yet they will be drawn; and those of our 
readers who remember that we have spoken in high terms 
of McLaren’s spring wheels will ask if we have changed 
our minds; our reply is simply that we have not. We 
hold to all that we have said of the McLaren wheel, but 
the Aveling wheel is better, because it is more elastic. It 
has a play of an inch or an inch and a-half, while the 
McLaren wheel has a play of only a quarter or half an 
inch. Both are in the showyard and can be compared. We 
know nothing—we do not care to know in this connection— 
what the comparative cost of the two systems is, and we 
do not pretend to say which will last longest in regular 
hard work. We speak of both as mechanical devices, 
intended to secure a certain result, and from this point of 
view the Rochester wheel is the better of the two. At 
present these are the only two elastic wheels in the 
market. concerning which anything need be said. 
Spring engines are shown both by Mr. Foden and by 

essrs. Fowler. The latter firm has taken up the manu- 
facture of the Aveling and Porter wheel, under license 
from the firm. Messrs. Fowler exhibit a traction engine, 
with all four wheels used as drivers, under we believe May- 
nard’s patent. We fear that this must be classed with many 
inventions which make their appearance now and then at 
shows and exhibitions, produce a sensation for a time, and 
die out. The trailing wheels of the four-coupled engine 
are driven by a pitch chain from the crank shaft, leading 
downwards and backwards, on the near side of the engine. 
The leading wheels, which are much smaller than the 
main driving wheels, are fitted on an axle, which does not 
revolve, and the middle of which is carried in a somewhat 
complex arrangement, consisting of a cast iron ring or 
cylinder, about 2ft. in diameter, in which is put a set of 
“ Jack-in-the-box ” gear, the vertical pinions of which areon 
cast-iron sleeves to which the road wheels are bolted. They 
are driven bya pitch chain leadingdownwardsand forwards 
from the crank shaft, on the off side of the engine. The result 
of the whole is that the leading wheels have a species of 
universal joint motion, so that the steering is not inter- 
fered with; but the leading end of the engine is virtually 
carried on a bearing, revolving at the same rate as the road 
wheels, and about 2ft. in diameter. The friction must, of 
course, be very great. It is claimed that this engine will 
draw very much more than an engine of equal weight 
with but a single pair of drivers. Time will show whether 
the advantage gained is worth the cost, complication, and 
friction. If the invention will succeed in any one’s hands 
it will in those of Messrs. Fowler, whose name alone is a 
tower of strength to an invention of this kind. Three or 
four other firms in addition to those we have named show 
traction engines, which, however, call for no comment. 

Among the semi-fixed or undertype of engines we found 
nothing new, a great deal that was good. Opinions and 

ractice seem to be divided as to the best way in which to 
uild engines of this type. For example, Messrs. 


Marshall, Sons, and Co., and Messrs. Hornsby and Son 


each show compound engines of great strength and weight, 
while Messrs. tra and Proctor exhibit an under-type 
engine, very much lighter in proportion in every part, but 
beautiful in design and faultless in workmanship. The 
Marshall engine is nominally 16-horse power, the ie 
engine is 25-horse power, the Ruston and Proctor engine is 
12-horse power, with cylinders 7in. and llin. in diameter. 
The price of this engine is £350, that of Messrs. Hornsby 
£620, that of Messrs, Marshall £410—that is to say, the 
first costs £29 3s, 4d. per nominal horse-power, the second 
£24 16s., and the third £25 12s. 6d. It is certain that 
either the powers have been calculated on a different basis 
in each case, or that different factors of safety are allowed, 
or different speeds have been adopted by the makers. 
These three engines deserve attention, as being typical 
of the best modern production in design and workmanship. 
Messrs. Robinson and Co., of Rochdale, show an under- 
type non-compound double-cylinder engine, with wrought 
iron frames and three bearings for the crank shaft, 
which has some small peculiarities in the arrangement of 
the cylinders, not easily rendered intelligible without 
drawings. This is a very strong and well-made engine, 
much, we think, the best engine ever shown by the firm. 
Close to it is an engine for driving a flour mill, by Messrs. 
Stevenson, engineers, of Canal Foundry, Preston; it has a 
10}in. cylinder, 20in. stroke, and is fitted with Price and 
Stevenson’s patent Corliss cut-off gear. As we shall 
illustrate this gear in an early impression, we shall reserve 
our description of it. Steam is supplied by a small marine 
boiler, which forms a conspicuous object at that end of the 
showyard. 

Of portable engines there is the usual display. One new 
firm sends engines of much merit—namely, Messrs. J. 
Marshall and Co., of Sandiacre, Nottingham. We refer 
to an 8-horse power engine and a little 14-horse engine, 
its prototype in miniature. In both we have good 
design and workmanship. It is evident that whoever 
designed these engines was brought up in a thoroughly 
sound Lincolnshire school. It is impossible to mistake 
the brand, if we may use the phrase. Messrs. Barrows 
and Stewart continue, we see, to make what is really the 
simplest engine that it is possible to build. Asan example 
of the longevity of a good design we may cite the wrought 
iron frame portable engine of Messrs, E. R. and F. Turner, 
of Ipswich, now many years before the public. A great 
many other well-known firms are exhibitors of engines 
and boilers, such as Ransomes, Sims, and Jefferies; the 
Reading Ironworks Company; Allchin, Linell, and Co.; 
Brown and May; Clayton and Shuttleworth; Farmer, 
Robey, and Co.; W. Foster and Co.; R. Garrett and Sons; 
Gibson and Robinson; &c. &. Of some of these engines 
we shall have more to say in early impressions, though not 
in connection with the Preston show. Messrs. Marshall, 
Sons, and Co. show a new chimney lifter, illustrated by 


MARSHALL'S CHIMNEY LIFTER. 


the accompanying engraving, which requires no explana- 
tion. An improved 6-H.P. domestic motor, by Messrs. 
Hathora, Davey, and Co., Sun Foundry, Leeds, drives the 
working dairy. 

Some of our readers will, 
have said so little concerning the steam engines exhibited 
at Preston. That is we are in the position 
of the needy knife-grinder—“ Story, Sir; bless you I’ve 
none to tell.” There are three different ways in which the 
subject may be dealt with. First, we might publish for 
the second or third time descriptions of engines; secondly, 
we might criticise all the engines shown, comparing each 
with each, to the great disadvantage of some and the great 
benefit of others; thirdly, we might pena general laudation 
of all. ‘Lo the first scheme there are the manifest objec- 
tions that, in the first place, we should repeat ourselves ; 
and that in the second, no written description of machinery 
can be profitable reading unless it is accompanied by ade- 
quate illustrations. Against the second plan, it may be 
urged that the merits and demerits of steam engines are 
very much matters of opinion, and that the soundness of 
that opinion can only be proved by tests such as the Royal 
Agricultural Society no longer carry out. As for the third 
system, all that can be said in its favour is that it is highly 

pular with one section of the press. We fancy that a 


rhaps, complain that we 


ew specimens—bond fide, be it observed—will serve to! 


impress our readers with the value of the system. For 
obvious reasons we do not give real names. “Messrs. Hawl, 
Pulle, and Co. show a patent geared locomotive on springs. 
This engine is designed to meet a want which has long 
been felt, and which has proved a hindrance to the ex- 
tended use of road engines. After many years’ experi- 
ments, they have devised a plan for allowing the hind axle 
of the engine to move up and down without altering the 
relative positions of the geared wheels. They claim for this 
engine, therefore, the following advantages over any other 
so-called spring engines :—Rigid driving wheels, rigid 
gearing, the tractive power taken by the horn-blocks, and 
not by the springs. No extra wearing parts. It is also 
fitted with spring draw-gear, which not only takes off the 
shock in starting with a load, but also eases the engine. 
Many of these engines are now at work, both in this 
country and in the colonies ; and although they are, with- 
out exception, doing the roughest class of haulage, over, in 
many instances, very rough roads and granite stones, they 
continue to work with little or no wear and tear. The 
engine exhibited is fitted with compound cylinders, and is 
practically noiseless on the’ road, and effects a saving in 
fuel of at least 30 per cent. Engines of this class have 
been travelling for two years about twenty-eight miles per 
day with a load of 22 to 23 tons, exclusive of wagons, with 
the low consumption of 74 cwt. of English Lambton nuts, 
which is not a high class of steam coal. They have received 
most satisfactory testimonials from owners of these engines. 
An additional saving of fuel is effected by part of the ex- 
haust steam being utilised for warming the waterin the tanks. 
The feed pump, which supplies water to the boiler is so 
arranged as to pump either into the front tank or into the 


T. | boiler as may be required, the pump being kept continu- 


ally at work circulating the water between the two 
tanks, or direct into the boiler. The pump is placed so 
low down that the water flows directly into the clack-box, 
and is then forced through the pipes as required. <A suit- 
able cock is placed on the delivery pipe of the pump, 
which enables the driver to direct the water either into the 
tauk or into:the boiler. A cock is also provided on the 
exhaust steam pipe from the cylinder to the tank. This 
can also be worked by the driver, and the amount of 
exhaust steam sent into the tank can thus be regulated.” 

“Messrs. Dragge, Shove, and Co. exhibit a traction 
engine. Special attention should be given to this engine, 
which possesses several improvements worthy of special 
notice. Instead of securing the crank, countershaft, and 
axle bearings, to a prolongation of the fire-box shell, as is 
ordinarily done, they are carried on the side plates of the 
tender, which are made specially strong for the purpose. 
This method of construction entirely removes all danger 
of straining the boiler and causing leaky seams down the 
front, and is undoubtedly a step in the right direction. 
The boiler is also attached to the tender in an improved 
manner, so as to prevent all straining of steam joints by 
the side pull of tender in turning corners. A very con- 
venient winding drum is mounted on the main axle hold- 
ing a quantity of steel rope. The whole of the details 
of the engine are worked out with great care, the levers 
are conveniently together so that one man can easily drive 
and steer, and the special system of steering adopted by 
Messrs. Dragge, Shove, and Co. enables the engine to be 
easily guided in any direction with very slight effort on 
the part of the driver, while the steering wheels are so 
rigidly held in position that the engine will proceed any 
distance in a straight line without attention. All the 
working parts are of great strength, as they need to be for 
traction work. The gearing is entirely of steel, the 
tender is of ample capacity, and the draw-bar is self- 
guiding for connection to the machine or wagon drawn, 
and is provided with a strong and elastic spring which 
entirely obviates those destructive jerks so common with 
traction engines.” 

“ Messrs. Tugge and Co. show a splendid assortment of 
traction engines. One.deserves special notice. It is fitted 
with special winding forward drun, fifty yards of steel 
wire rope, and water lifter. The boiler is made entirely of 
the best mild steel, and is constructed and tested so that it 
can be worked with perfect safety up to 200 1b. pressure 
per square inch. The engine is designed for general pur- 
poses, but especially to meet, in the most perfect manner, 
the requirements of farmers and thrashing machine pro- 
prietors. It is fitted with all the latest improvements, and 
the gearing is made entirely of crucible steel. It combines 
the qualities of an excellent ordinary traction engine with 
all the handiness of fixed and portable engines for thrash- 
ing and grinding. The same firm also show a single- 
cylinder horizontal high-pressure steam engine, fitted with 
automatic expansion gear. The engine has been specially 
designed to meet the considerably increasing demand for 
economical high-speed engines. The wearing surfaces and 
steam passages are very large. The bed-plate, slide bars, 
and crank shaft pedestals are cast in one piece, thus 
ensuring great accuracy in construction. This type of 
engine is also constructed for winding, or with drums and 
gearing for hauling, and can be fitted with a condenser if 
required.” 

o possible exception can, we hold, be taken to makers 
issuing such notices to the general public as those which 
we have quoted above. They are quite right to praise 
their own wares; and we will even go so far as toadd that 
that we are in no wise prepared to dispute that every word 
is true. This is quite beside the question. These state- 
ments supply no information worth printing in our pages, 
or worth perusal by our readers, and we consult the best 
interests of all concerned when we refuse to fill our pages 
with matter of this kind. It is, we think, to be regretted 
that one section of the technical, or guasi technical, press 
sees fit to pursue an opposite course. Those who best 
know THE ENGINEER are most fully aware that we never 
hesitate to expend time, trouble, or money in bringing 
before the world of our readers anything which commends 
itself as new and good. But we hold that it is not only 
expedient to say what an engine can do, but to explain 
a ged how it is done, and we may call attention to the 

act that there is scarcely one device named above as 
valuable, which is not also old and well known. 
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ROBEYS SEMI-FIXED ENGINE, WITH RICHARDSON’S ELECTRIC REGULATOR. 


ki 


THE above illustrations show one of Richardson's regulators 
as applied to an engine developing 25-horse power. Fig. 1 
shows side elevation with stand and valve gear in section. 
Fig. 2 shows front elevation. AA are two solenoids, within 
which are suspended iron cores B. To the plate C connecting 
the two cores is bolted the buckle D, which is prolonged into 
the guide rod E, and which carries within it a short connecting- 
rod F joined to the lo arm of a lever G, the short arm of 
which rests upon the plunger H, and presses upon the upper | the 


end of the stalk of the double beat valve I. There is a screwed 
ee the upper end of this valve spindle, by which its 
to the cores of the 
solenoid, can be adju The electric current enters by the 

K K, and in 80 doing yaaa Grae causes the 
cores B to rise wit 


culati h th 


slightest change in the current if it be for arc lighti 
the electro-motive force if it be used for incandescent ee 
is at once felt and vr ares to with a speed and delicacy whic 
leaves nothing to be desired. The apparatus is so simple 
that there is no reason why it should not continue working for 
many months without attention. It will be seen that while 
such a form of regulator may be perfect in its action so long as 
_ electric current is passing through it, yet if by any means 
connecting wires were broken by a displacement of a lamp 


Jong 
or by accidental rupture of this engine would ba 
without control and would  psolae sf To prevent this a very 
simple device is adopted; 72 are the coils of a small electro- 
magnet with soft iron cores, which magnet is in circuit with the 
cores of the solenoi , and hold in suspension the weight M, 
which acts as its armature. When the 


ition shown 

ken from any of the before-mentioned causes, the electro- 
magnet loses its power, the weight falls into the lower position, | subject. 


| docks has 


ment wil, upon app 


d 
| 


and the lever to which it is attached presses upon the upper 
part of the plunger H, and thus cleses the aheeens stops the 


engine. 


ARROWSMITH’S PROPELLER SHAFT. 
Tus invention is intended to prevent damage to, or loss of, 


screw steam vessels in case of the breaking of the propeller 
shaft. It is pro to have a hollow driving shaft, containing 
an inner one. is the hollow driving shaft ; B, inner shafts ; 


C, ; D, solid shaft. The inner 
shaft is not to be keyed so as to bear any torsion, its duty 
de A broken shaft in line, the broken shaft revolvin; 

inner shaft may be solid or Its 

least expensive is for a length next to the e8, 

and another in the stern of the vessel, extending through 


the stern tube. These and are, 

. The extra cost of its application 
Messrs. Whitworth’s shafts are adopted. Should the driving 
shaft break, seb screws can be inserted on each side the fracture, 
and sufficient power transmitted through the inner shaft to 
drive the screw so as to keep pace with a vessel under sail, or 
even to propel it so as to give steerage way. Mr. Arrowsmith’s 
address is St. Mary’s Gate,"Manchester. 


Mw 


Tirpury Dooxs.—The contract for the meee large quantity of 
been secured by Messrs. John Lysaght, who, it will be 
remembered, were the contractors for the supply e erection of 
similar ironwork for the whole of the large sheds in the Royal 
Albert Docks some two or three years since, 
THE Rattway Works, ASHFORD. — The 
vialted the Ashford 
the 


whom "visited the newly extended harbour. Twen ie three 
together at Wedderburn’s West Cliff Hotel, where 
and. Wainwright, locomotive and carriage su} 
guests of the evening. 

PiLans FoR New Sree. ORvISING VESSELS FOR THE 


the highest attainable speed and in the manner and 
the conditions and limitations provided for the construction of the 
pA phe in the Acts of August 5th, 1882, and of March 3rd, 

of the Naval Ate Said plans, modela, and d 
1885, and should be transmi to Navy 

D.C. Should any such _, model, lesign be ad 

so much of the 
own 
information on the 


of 


| 
i | 
| SS” | | 
Suny! | 
| 
| | MMM | 
| 
AN | Unrrep States Navy.—The Secretary of the Navy has issued the 
NN NN | Y following advertisement and notice concerning the construction of 
N NN i Y new steel steam cruising vessels for the United States Navy:— 
. \\ SS. Y “Invitation is hereby extended to all engineers and mechanics of 4 
YN GY established reputation, and all reputable manufacturers of vessels, 
ments ‘and | in the 
Sal Approgrton to Mare 1585 lus, 
are be constrasted on the best and’ modern design, heving 
unison with the variation in the amount of work being! in 
We are informed that the apparatus is so delicate that the = 
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RAILWAY MATTERS. 
Tue death is announced of Mr. Horace Walker, J.P., of 
lways, 
in 


s director of the Great Eastern and East Lancashire Rail 
sev important iron, steel, colliery undertakings 
South Yorkshire district. 

THE great event of modern engineering enterprise, the opening 
of the Severn Tunnel, is soon to _. It was announced for 
the Ist of August; but the necessity of doubling the line for ten to 
twelve miles, and contending with the land spring at Portskewett, 
have somewhat re a It is possible, also, that a 
slight postponement may follow if the Board of Trade insists upon 
a mid-channel shaft for supplementing the ventilating fans. 

:—A special on rail- 
majority reported t+ iron axles are 
safer than steel axles, that all 
hooped, that as iron cranks 
,000 miles, and steel after 170,000 miles, it is highly desirable 
that they should be taken off and never again used in passenger 
engines, and that crank axles properly constructed are as strong as 
= ht axles. To what country the committee belongs we are not 
told. 

Masor-GENERAL HUTCHINSON, inspector under the Board of 
Trade, made his official inspection last Saturday week of the tram- 
way line running from Birmingham to Dudley vid Smethwick and 
Oldbury. The Smethwick Local Board complained that the 
company had not complied with the instructions of the in 
making the line, and the inspector announced his intention of 
withholding his certificate for that portion of the line m= Tm | 
through Smethwick until the requirements of the Local Board 
been complied with. He, however, granted his certificate for the 
other portions of the line. 

Ir is stated that the Russian Government has been i 
secret inquiries in Teheran as to whether the Shah would be 
inclined to permit a Russian company to build a railway from 
Tiflis to Teheran. Russia wants the line to run and 
Resht, along the shores of the Caspian; but the Persian Govern- 
ment wishes, for im t strategical reasons, to have the railway 
laid down direct i d from Teheran to Tiflis. A direct , in 
case the Russians use it to convey an army to Persia, w be 
under the control of Persia, whilea Caspian coast line could be 
protected by Russian gunboats. 

WITH the view of checking the delays and inconveniences which 
arise from the practice of requiring railway companies to carry large 
quantities of lu e in excess of all reasonable personal require- 
ments, the aeediben railway companies have agreed to adopt a 
— scale of and — rege in all cases 
the luggage ex is the stip weight per passenger. e 
weights allowed free are :—First-class; 120lb.; second-class, 100 Ib.; 
third-class, 601b.; and above these weights the companies wi 
charge for distances above 300 miles, 1d. per lb.; 150 to 300 miles, 
$d. per lb.; 50 to 150 miles, 4d. per lb.; under 50 miles, 3d. per lb. 

THE accidents on the United States Railways, in May, are 
classed by the Railroad Gazette as to their nature and causes, as 
follows :—Collisions: rear, 19; butting, 4; crossing, 2; total, 25. 
Derailments: broken rail,1; broken t » 1; broken bridge, 2; 
aes of rails, 2; broken axle, 2; broken truck, 1; broken 

w-bar, 2; accidental obstruction, 1; cattle, 2; wash-out, 1; 
misplaced switch, 2; open draw, 1; rail removed for repairs, 1; 
purposely raisplaced switch, 1; dynamite exploded on track, 1; 
malicious obstruction, 2; unexplained, 11; total, 34. Other 
accidents: boiler explosion, 1; broken wheel, not causing derail- 
ment, 1; car burned while running, 1; total,3. Grand total, 62. 

AN express day service between London and Antwerp will 
commence on the 25th inst., when the Great Eastern Railway 
Company will run a special continental train from Liverpool-street 
Station at 9 a.m. In connection with this train its fast steel 
paddle steamer Adelaide will leave Harwich—Parkeston Quay— 
at 11 a.m., arriving at Antwerp the same evening. © service 
will be run every Wednesday and Saturday, and there will be a 
corresponding om | service from Antwerp on Tuesdays and 
Fridays, reaching London the same night. The ordinary week-day 
service leaving Liverpool-street Station at 8 p.m. every evening, 
reaching Antwerp and Rotterdam early the following morning, 
will be run in addition to the new day service. 

THE opening of the Hull and Barnsley line and the Alexandra 
Dock, on the 16th inst., is e to ely benefit not only the 
port of Hull, but the South Yorkshire trade, by the reduction 
of the rates of carriage, of which the coalowners have long com- 
plained. The new company intend carrying a tonnage of 
coal from the West Riding to Hull, and thence sea to the 
Thames. The Nottingham and Derbyshire coalowners expect also 
to benefit by the opening of the new dock at Boston. Coal is 
carried by sea to London at something under 2s. a ton for every 
100 miles, and the railways charge from 4s. to 5s. per 100 miles, 
There must be room for reduction here, and the opening to the 
two new docks concession to the grievously 

Yorkshire jowners, 

A DISPATCH from Kansas City, Mo., June 16th, says :—“‘ A train 
appeared on the top of the steep incline on the new cable road, near 
the Union Depét, yesterday afternoon, and dashed down at a 
fearful rate of speed. The train was composed of two cars and a 
grip car, and was filled with passengers, who when they saw the 
train beyond control, endeavoured to escape, but remained in the 
cars, as to jump from the train would have been almost certain 
death. As the train proceeded it gained in speed. At the end of 
the plane at the depét it collided with another train. Four men 
who were on the grip car were seriously injured. One had both 
legs amputated, and will die. The road has been in operation only 
two days. The accident was caused by the gripman becoming 
excited and losing control of the grip.” 

TuE tendency of the railways in the United States has been to 
combine into systems forming some of the 1 t lines of con- 
tinuous railway administration in the world. e whole railway 
mileage in the United States and Canada is about 120,000 miles, 
and nearly half, or 57,954 miles, is in the hands of fifteen companies, 
which in turn represent the — of a greater number of 
corporations. e magnificent distances traversed by these rail- 
ways are as follows: — Missouri Pacific, 6045 miles; Chicago, 

waukee, and St. Paul, 5804 miies ; Chicago and North-western, 
5645 miles; Pennsylvania, 4807 miles ; Union Pacific, 4748 miles ; 
Central Pacific, 4194 miles; Canadian Pacific, 3948 miles; Wal . 
St. Louis, and Pacific, 3507 miles; ‘‘ Vanderbilt” roads, 3066 
miles; Grand Trunk, 2950 miles; Atchison, Topeka, and Santa Fe, 
2799 miles; Southern Pacific, 2789 miles; Baltimore and Ohio, 
2737 miles; Northern Pacific, 2549; Louisville and Nashville, 
2366 miles; total, 57,954. 

ASKING whether in case of accident it is better, should couplings 
hold or break, a correspondent, “‘J. M. G.” writes as follows to 
an American contemporary :—“‘One day last winter I was a 
passenger ona train, the baggage and express car of which left 
the track and went down the bank, dragging with it the smoker, 
which was next behind it. The near coupler of the smoker gave 
way, and the car in rear of the smoker, it, 
remained on the rails. Hence the breaking of 

i pecified 


broke just inside the wheel. The wheel fell between the rails with 
ic side up, and was caught and held by the sand-board, or 

wer bolster, of the following truck. The dismembered truck 
went into the ditch, lea 


to fail after about | tin and 
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ted to 126,646, 
the sailings were 144,701 tons, or an increase of 


7968 


and is 


a high 
a high 

NITROGEN is solidified at a temperature of — 214 deg. and under 
a pressure of 60 atmospheres, its critical point being — 146 deg. 
under the pressure of 35 atmospheres. By ing the rarefaction 
to 4mm. of , the author has succeeded in obtaining a 
temperature of — deg. The solidification point of carbon 
monoxide is — 207 deg. with a pressure of 100m, of m . 
Oxygen stills remains liquid at a temperature considerably 
below — 211 deg. 

THE results of eleven months’ use of toughened glass beakers are 
thus summarised by Mr. R. F. Friswell, in a paper read before the 
Chemical Society :—“‘ Of twenty beakers, two burst spontaneously, 
= 10 per cent.; one burst on hot being = 5 per 
cent.; six became useless from fissures and enfoliation, = 30 per 
cent.; eight are in good condition, = 40 per cent.; three have been 
broken by unknown means, = 15 per cent. Taking into considera- 
tion the of confidence caused by the high tage of spon- 
tancous burling, it may be sad that toughened glass ins com 
failure in the tory.” 

A PAPER was recently read before the Physical 
“ On Stream-Lines of Moving Vortex-Rings,” by Professor O. J. 
Lodge. The communication described a method of drawing vortex 
stream lines, consisting in superposing uniform motion, represented 
by a series of parallel lines upon the lines of a stationary vortex, 
as given by Sir W. Thomson in his memoir on vortex motion, and 
joining up the corners of the quadrangles so formed. This opera- 
tion is very simple, and by its application a number of the more 
remarkable properties of vortex rings may be obtained, the general 
‘analytical investigation of which involves mathematical methods 
of the highest order. Drawings were exhibited showing the nature 
and behaviour of a single vortex ring moving with different velo- 
cities, a vortex ring hing a large distant obstacle, the chase 
of two unequal rings, and many other cases, 

A BATTERY with a circulating liquid is described by J. Carpen 
(Compt. Rend., 100, 849—851). e essential part of this battery 
is a syphon with unequal limbs, both of which are plunged in the 
same vessel containing the exciting solution. In the longer limb 
are placed the electrodes, consisting respectively of zinc and 
carbon, and the syphon is filled in any convenient way. So long 
as the circuit remains open the liquid in the syphon remains homo- 
geneous, and equilibrium is maintained, but as soon as the circuit 
is closed the zinc dissolves and increases the density of the liquid 
in which it is immersed. Hydrostatic equilibrium is thus dis- 
turbed, and a circulation of the oy is established proportional 
to the intensity of the current. e heavy liquid containing the 
zinc falls to the bottom of the vessel and remains distinctly sepa- 
rated from the fresh solution, whilst the latter continually ascends 
the short limb of the syphon and is brought in contact with the 
electrodes. 

Some experiments of L. Forquignon upon malleable iron led him 
to ee that cast iron, at a temperature somewhat inferior to 
its melting point, is decom into free graphite and a purer 
carburet of iron. He accordingly heated cast iron in a vacuum, to 
a temperature of from 900 deg. to 1000 deg. C., for several days, 
without melting or softening. The metal ee, malleable, and 
its surface was covered with a dull grayish efflorescence, which 
produced a mark ee or on rough porcelain. The fracture 
was sometimes of a uniform black, like that of a lead pencil, and 
sometimes it was dotted with black grains of amorphous graphite, 
regularly disseminated throughout the mass. It seems probable 
that this partial decomposition depends .upon a tendency to 
equilibrium between the carbon, the iron, and the carburet of iron, 
the relative proportion of each of these bodies being a function 
of the temperature. The decomposition of a homogeneous solid 
into two other solid bodies isa very rare, if not a unique pheno- 
menon. 

AN abstract of a paper on the examination of potable water, by 
J. W.Gunning, is given in the “ Journal” of the Chemical Society. The 
method recommended by the author for the chemical examination 
of water consists in adding to a litre of the water, enough ferric 
chloride to correspond with about 5 mgrms. of iron. The ferric 
chloride should be as nearly neutral as possible. Under these 
conditions, ammonia, nitrites and nitrates are left in solution, 
whilst other nitrogeneous substances are carried down with the 
precipitate of ferric hydroxide. By heating this with soda-lime 
the nitrogen of these compounds is obtai as ammonia. By 
this treatment cloudy water is completely clarified and yellow 
moor-water decolorised. The —— has been applied with 
success on the scale in Holland for the purification of drink- 
ing water, jally during diarrhoea and cholera epidemics. Inthe 
bacterological examination of water, the author prefers to developea 
pure culture in a liquid medium rather than in the solid medium re- 
commended by Koch. The water to be tested is mixed with a clear 
sterilised yeast decoction. By sterilising this again, certain bacteria 
the others from their 


, for steam ship 
of tenacity 


are either killed or rendered inactive, while 

superior vitality survive and develope. By a p of progressive 
sterilisation, beginning at low temperatures and grad ascend- 
ing, pure cultures are obtained. : 


Tue behaviour of the different modifications of carbon towards 
made the su 


iron at an elevated temperature has been of 
experiments by Mr. W. Hempel (Ber., 18, 998—1001), and these 
have been described in the ‘‘ Journal” of the Chemical Soci In 


the experiments, author employed commercial malleable jron- 


our’ 
to redness. in an atmosphere o! 
amorphous by gradually 
sugar toa white heat. comparative experimen’ 
is described in which a pi foil was covered at one end with 
hous carbon, in the middle with diamond-dust, and at the 
other end with graphite (crystallised from cast iron); the whole 
was heated for about two hours in a current of ni to the 
highest temperature of a combustion furnace, after which treat- 
ment the iron was found to be unaltered. At the somewhat 
higher temperature of a blow-pipe, the iron was converted into 
white iron where it was in contact with the diamond, while those 
to 


itrogen ; the 
chemically 


tered. The lowest temperature at which carbura 
a with the diamond, is estima’ Prinsep’s method) at 
60 deg. The carburation by means of amorphous carbon was 
effected in a Schlosing’s furnace, and the lowest tem 


iron is 


presen: the 
exhibitors at the Exhibition held in Dublin. Prof. 
W. H. Corfield gave an address on “The Water Supply of 
Ancient Roman Cities.” ‘ 

Mar. J. 8. Dixon, president of the Mi 
stated at a meeting of that body held 
that the arrangements for the forthcoming exhibition of 


THE Paris Petit Journal lately published an article, 
intended to be serious, on bottl: energy—“‘La Force en teille. 


a: i , C.E., of London, has been sinking a shaft in the 
neighbourhood of the town for suppl ing it with water. The site 
was chosen so as to get a supply from the Hythe beds and avoid 
the f inous water which is found in the overlying Sandgate 
between 70ft. 80ft. an abundant supply of very pure 

has been reached. 


forming a continuation ‘a 


the inside of the chest, both heated by the products of combustion. 

THE cen‘ of the establishment of the Dartford ne | 
known as J. and E. Hall’s, but now carried on by Messrs, Ev 
Hesketh and Bernard Godfrey, was commemorated by athletic 
sports, tea, concert, dancing, and fireworks last Saturday, and was 
a memorable success, every detail of the diverse arrangements 
being carried out with the utmost efficiency under a com- 
mittee. In the course of the evening Mr. Hesketh gave a 
description of the rise and p of the works, and of the life 
and urs of John Hall and his sons John and Edward. The 
Dartford Times of the 8th inst. gives a full account of this history 
and of the proceedings of the day. 

Ir appears that there are upwards of 600 local 


electric 
tier | companies.in the United States and Canada. If to py | 


incandescent lamps run by these companies could be added the 
lamps belonging to isolated plants and private persons and 
institutions, some adequate notion might be formed of the rapid 
advance of electric lighting and of its solid basis. that) 
epartment of public lighting. One field in which greater deve! 

ment has been made S E is that of ship lighting, ~y 4 
reason that Europe has more ships than America of the sea-going 
class. Another field is that of installations in miniature for city 
dwelling houses and country residences. 

Ata depth of about 1100ft. Messrs. Allhusen have been succes- 
ful in finding salt in two further bore holes at their Cowpen Marsh 
Works, Port Clarence, Middlesbrough. Their evaporating _— 
and that of the Haverton Hill Salt Company, are both being 
pushed forward vigorously, and it is probable that by September 
next both these companies will be in the market as salt vendors. 
We also understand that at Eston the bore hole which is being 
sunk by Messrs. Bolckow, Vaughan, and Co. is now within a 
distance estimated at less than t. of salt. In the course of a 

ear or two Teesside and the oo perme district will probably 
as widely known for chemical works as hitherto for the produc- 
tion of iron and steel, 

On Tuesday, at a meeting of the City Commission of Sewers, it 
was moved that, having regard to the repeated failures of private 
companies to supply electricity, it was desirable that the Commis- 
sion should und e street lighting by eletricity, and that it be 
referred to the Streets Committee to select a area and obtain 
estimates of cost of installation. The Commission, he said, were 
the lighting authority, under the Act, for the ity and they had 
ample power and means to undertake the duty. e meee an 
experimental lighting of a small area, the cost of which should 
not exceed £1500. ter some discussion, it was decided that the 
whole oes eee should be referred to the Streets Com- 
mittee to consider and report. 

Messrs. JAMES TAYLOR AND OCo., of Birkenhead, have just 
completed a large 60-ton steam-fixed crane for the Ja) 
Government, machine is to be immedia' sent to Yoko- 
suka, near Yokohama. The crane, when fixed, be close upon 
50ft. high, and will stand upon a foundation of concrete and 
masonry. It hasa sweep of 46ft. radius, and has a “‘live” ring 
with a series of rollers working on a ww Ta in diameter. The 
jib is of steel in the shape of two cylindrical masts united at the 
top and terminating with rope pulleys all in one structure. The 
back stays are also made of steel. e rope to be used is of steel 
wire. The het with four different speeds so as to lift 
quickly lighter down to five tons, The machinery is so 
arranged that it canbe worked by one man. The motive power is 
supplied by a pair of engines of about 15-horse power. 


Messrs. ALEX. STEPHEN AND Sons, shipbuilders, of Linthouse, 
to their plant a 60-ton 
machine. This machine is 


and steel, an 
makers of this tool are Messrs. 8. 
pension 
these appli 
accurate to per cent, capacity. 


&c., as they are into the ships, thus saving a great. 
amount of > 

TuE members of the Société des Civils, of Paris, have 
been invited by the Association des eurs sortis de l’Ecole de 


of sleeping cars to fetch their h confréres, who are timed to 
arrive at at 3 p.m., 9th August, when there will be the 
inevitable vin d@honneur es by the municipal authorities, 
On the 10th, a visit to the Exhibition be ee nee 

On the 11th, the Antwerp Harbour works will be visited, 
the of the engineers of the Ecole de Gand. The 12th 
ill be spent at Brussels, where a banquet will be Gon te ee 
engineers of the Ecole de Gand, the Ecole de Louvain, the 
ineering school annexed to the University. 


Works. It is this invitgtion 


the 
this ted engineers fro: their return, 
int the of the of 
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SCELLANEA. 
NOTES AND MEMORANDA. MISC 
Ir is said that a rich find of silver chlorides has been made on | ; are. ym been issued of © company proposed 
the surface of the Broken Hill claim at Silverton, New South | meorporated to construct waterworks under concession from and 
Wales, which is said to run through a lode over 20ft. wide. ‘The | £0" the free town of Szegedin, in Hungary, Mesars. Owen and 
chlorides have been found for a distance of nearly half a mile. A Jools cuar » being the engineers. 3 5 
great many claims have lately been pegged out along this line of AT the anniversary meeting of the Sanitary Institute on the 
| country for miles. 
| RETURNS just available show that the shipping trade was parti- 
| cularly active at Glasgow during the past month. The inward 
tons; while 
tons. On the 
}| six mont e arri show an increase of 65,174 tons ; while the 
sailings in the same period have decreased by 23,049 tons. machinery were making FISIACLOTY Progress, and th consider- 
A NEW ey, © combination of manganese fF able number of applications for stands had already been received. 
broueht out by Messrs. Billington and Newton, The exhibition is to be held in Glasgow at the same time as the 
manganese are said to be amalgamated under a new process, | autumn meetings of the Iron and Steel Institute. 
the result of a series of costly experiments. The new alloy is : 
utilise the momentum of motion, thy 
are pulled up, by hs and pulleys 
pumps for compressing. tling i turned to account 
when and where required. , 
A NEw appliance for drying and superheating steam has been 
devised for multitubular boilers by Max Gehre, of Hanover. 
As superheaters in the fire-box act unequally, and are liable to 
great strain, the Gehre apparatus is = 
composed of a chest traversed by tu 
those in the boiler, but of rather larger diameter. e m 18 
thus superheated by contact with the outsides of the tubes and 
G 
D 
very easy and handy to manipulate, and has no loose weights ; 
it is also extremely sensitive for so large a power, and indicates 
weight of 7 1b. with its full loadon. The machineis made entirely 
9cwt.1qr. 4lb. The 
d Son, of Leeds, who 
large weights in sus- 
~ who claim for all 
falning DO + pe cen con nd their wor they are 
the smallest amount of 
trouble the exact weight of their marine boilers, tanks, engines, 
Lidge to visit the Antwerp Exhibition and other points of interest, 
A deputation of the Liége society will go to Paris in a special train 
below the holding of a link had the effect of preventing a wreck, i 
On February 23rd, 1885, as train No. 31 of the Erie and Pitts- as 
burg-road, Donlin, conductor, reached a point 14 miles north of 
Albion Station, an axle in the forward truck of a loaded box-car 
which grey iron is formed estimated at 1385 deg. to 1420 deg. On 
exposing iron placed between carbon poles (in an atmosphere of | Un the following days there will be alternative CxCuIBIOns i 
a to the temperature of the electric arc, white iron is pro- | Ghent and Louvain or to Litge and Sp including the Cockerill 
coupling. e of this coupling carried the car, and | du The different behaviour of the diamond and of amorphous 
hauled the train behind it, with the detached wheel skating along | carbon towards HM compared to that of white and amorpRoua 
the icy raqd-hed, as far as Albion, where the break was discovered,” | phosphorus to solvents, Hy 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
PARIS.—Madame Borveavu, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. and Co., 
LEIPSIC.—A. 

NEW YORK.—Toe Wiiimer and Rocers News Company, 
81, Beekman-street. ; 


PUBLISHER’S NOTIOE. 


*,* This week a Double Dae an ENGINEER is published 
containing the Index to the Fifty-ninth Volume, a large 
—_ of extra matter, and a consisting of a 


page engraving of a Four-coupled Passenger 
Great Southern and Western Railway of Ireland. Prive of the 
Double Number, 1s. 


TO OORRESPONDENTS. 
letters intended for snsertion 


address 
the writer, not necessaril publication, but 


communi 
*,* We cannot undertake to return drawings or manuscripts; we 
“ therefore request correspondents to keep copies. 


must 
*.* In order to avoid trouble and confusion, we find it necessary to 


cases, be accompanied by a e legibly directed by 

writer to himself, and bearing a 1d. postage stamp, in order that 

answers received by us may be forwarded to their destination. 
ions which do not comply 


No notice will be taken 
with these instructions. 

8. K. (Eastbourne),— We advise you to advertise for a maker of the bolts in 
a Birmingham or Wolverhampton paper. 

Z. (Hohermath).—The law ents the use % steam-propelled pleasure 
vehicles in this country, and none are built. is no such thing in the 
market as a steam tricycle. 


SUBSCRIPTIONS. 


“rom the office on the following terms 
Half-yearly (including double 
Yearly (including two double numbers) .. 

If credit occur, an extra charge of two yay ni nr cane per annum will 
be made, THE ENGINEER is registered for i abroad, 
Cloth cases for binding Tae Volume, price 2s. 6d. each. 


at the published ly and post-free. 
Se aa order must be accompanied by letter o7 
advice to the Paper Covies may be hal, if preferred, at 


increased rates. 
Remittance Post-ofice order. — Australia, jum, British 
“British Guiana, Canada, Cape of ‘Hope, 
t, Rrance, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
ew Brunswick, Newfoundland, New South Wales, New Zealand, 
Switzerland, Tasmania, Turkey, United States 
West of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 0s. 6d. 
Remittance Bill in London. — Austria, 
Oni 168 Boenon' nie, Spain, Sreden, 
£ a ani 
Mauritius, Sandwich tales, £3 58." 


ADVERTISEMENTS. 


’,* The charge for Advertisements 0» four lines and under is three shillings, 
rds sixpence; odd lines are 


practical regularity, but regularity cannot be wanteed in any such case. 
All except weekly advertisements are taken subject | to this condition. 
Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Jetters relating to Advertisements and the Publishing Department of the 
are to be addressed to the Publisher, Mr. George Leopold Riche ; 
letters to be addressed to the Editor of ‘tae Enarnzer, 168, Strand, 


DEATH. 


On the 18th J at his residence, 26, Endsleigh-gardens, Grorar 
Gorpvow Pacr, Mt C.E., in his 49th year. Australian papers, please 
copy. 
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THE DISTRIBUTION OF ARMOUR IN SHIPS OF WAR. 

Av official publication has recently made its ap ce, 
being the substance of two lectures delivered at the Royal 
Naval College, Greenwich, by Mr. W. E. Smith, Instruc- 
tor in Naval Architecture at that establishment, and 
Assistant-Constructor at the Admiralty. The subject 
treated = is identified with the controversy as to the 
value of the continuous belt in armour-clad ships, and the 
merits of the citadel system. An introductory note by Sir 


Nathaniel Barnaby, the Director of Naval Construction, 


gives erg importance to the succeeding pages, testi- 
mony being given to the qualifications of the lecturer and 
the accuracy of his facts. It is evident that the dissertation 
contained in the book is intended as an official defence, and 
embodies a reply from the Admiralty experts to those 
critics who have assailed the character of the armour-clads 
which have been constructed since Sir Edward Reed left 
Whitehall. The lectures, in the form which they now 
present, are therefore authoritative, and in that respect 
possess more than ordinary significance. Happily the 
various points at issue are discussed n'a colmn ad) ical 
spirit, the relative ee and disadvantages of the 
two systems being brought forward in a manner 
not only ical but we might say also philoso- 
_ e fiery declamations and onslaughts of Sir 

ward Reed are here met by hard facts and cool 
arguments, care mes taken to elucidate the true 
conditions of the problem. Indeed, it is on this point 
that everything turns. The naval architect is limited 
by certain conditions, beyond which he cannot escape, and 
his skill has to be shown in the exercise of the principle 


of selection, taking care that he does not lose more in one | rend 


direction than he gina in another, Imperfection must be 
accepted as inevitable; but in no is a ship to be so 
imperfect as to admit of her y destruction by any 
possible mode of attack to which she is jiable ta be 


qubjected, an agreement could be arrived at as to the 
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relative values of the various risks to be encountered by 
any one ship, little room would be left for difference of 
opinion as to the best balancing of imperfections, Excess 
size is itself a defect in a ship, and this fault would be 
the necessary outcome of a demand for thick and exten- 
sive armour, enormous guns, great engine-power,, 
coal-carrying capacity, and the like. Cost also has ay 
considered, and although it is said that the nation is ready 
to vote all the money necessary for creating and main- 
taining a powerful navy, an expensive ship is not generally 


approved, 
r authorities and orators dealing 
with naval questions will do well to study the points to 
which attention is drawn in Mr. Smith’s lectures. Perhaps, 
as su; » some of these tlemen would like to see a 
ship with a continuous belt of armour ranging in thickness 
from 24in, down to a minimum of 18in. As to guns, 
possibly four of 150 tons each would be feng desirable, 
supplemented by a dozen 6in’ guns, As a defence against 
torpedoes there might be an inner bottom of 4in. armour 
at a distance of 10ft. from the outer bottom. Speed must 
doubtless be 20 knots. All this can be had if we submit 
to a displacement of something like 25,000 tons, and a cost 
not far short of £2,000,000. e ship must be more than 
500ft. in length, her beam about 75ft., the mean draught 
28ft., and the indicated horse-power about 30,000. But 
her armour would not be absolutely gun-proof, and there 
would be no actual protection inst ground mines. 
Whether any mortal man could efficiently command such a 
huge machine is a matter of doubt. Notwithstanding the 
ie power of her engines, sucha ship would be difficult to 
dle, and might be out-manceu by a shorter vessel, 
capableofturningmorerapidly, Passingaway from thisideal 
monster to ships of practical size, we may see how the 
increase of any one element of efficiency has to be 
balanced by a decrease in another direction, We may 
compare a ship having an armour belt from end to end 
with another having only a short belt, The latter will 
have a displacement of 10,000 tons, a speed of 16 knots, 
and four 63-ton guns, The ship with a completely pro- 
tected water-line will have a eounent of 10,900 tons, 
her speed will be reduced to 15 knots, and her four guns 
will only be of 48 tons each, At some points the bigger 
ship will have thicker armour than the other, but at other 
points the short-belted ship will have the best protection. 
On the whole, the ay belted ship will have most 
armour, yet the other will have the best defence for the 
loading gear of the big guns, If we go to a larger size, 
and have a fully bel ~ of 11,200 tons, the s is 
still 1 knot less than that of the short belted, and the coal 
capacity will also be deficient. The guns will be three of 
75 tons, and the loading gear will be imperfectly protected. 
A useful comparison can be made between the Camper- 
down and the Dreadnought. In the former the maximum 
guns, the is 16 knots, and the di ment is 10,000 
tons. In the Dreadnonght the oinaen thickness of 
armour is only 14in., the four guns are of 38 tons each, the 
ig is 14 knots, and the displacement is 10,800 tons. 
or the latter it may pleaded that the hull is completely 
protected along the water-line ; but it would appear that 
this advantage has been purchased at the sacrifice of other 
valuable qualities, The latest ge of English battle 
ships are spoken of as being central citadel ships, 
the turret ships having a mperateraly high and short 
central citadel, and the barbette ships a shallower but longer 


ait| belt. As an example of the turret central citadel ship we 


have the Agamemnon. The armour composing the citadel 
extends for a length of 104ft., and reaches from 6ft. 
under water to the upper deck. At the ends of the vessel 
there is no side armour at all; but a 3in. under-water 
deck runs from the end of the central citadel forward to 
the stem, where it gives thorough support to the ram, and 
aft to the stern of the ship, where it protects the com- 
partments below it. It is very difficult for a projectile to 
get either through or below this deck, on account of ita 

ing so far under water. Projectiles striking the hull 
near the water-line will simply go through the ship above 
the deck, and the inflow of water cannot extend below. 
On the other hand, it is argued that a heavy projectile 
striking a fully belted ship in the region of the water- 
line where the belt is thin, would get through the side 
armour, and under the protective deck, which is on 
the top of the belt. Hence the projectile would reach the 
vitals of the ship, and might blow her up by firing the 
magazine. It is claimed for the under-water deck of the 
central citadel ship, that it) prevents all risk of such a 
catastrophe. Supposing the magazine of the belted ship 
not to be touched, a very large and perhaps fatal quantity 
of water would find its way into the compartments below 
the. protective deck, this deck being above the water-line, 
In the citadel ship the top of the protective deck is not 
only below the water-line, but is covered by coals and 
other stores, which serve to exclude water when the thin 
ends are comeat. When the stores are consumed, or 
partially so, and the thin ends are riddled by shot and 
shell, so as to admit water on to the protective deck 
the vessel does not sink so far beyond her load 
draught as when the ends are riddled and all the stores 
are in place, Thus the Inflexible with all the stores and 
coals on the under-water deck in ee. Fath and her 


th possible 
t were carried to the ends of 


leas against certain, 
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Thus the steering gear would be more the 
ines and, al rooms could be more: easily reached, 
it would be more likely that the damage ‘caused 
monster projectiles would completely flood one or 
ends of the ahi than when the strong deck was well 
under water. e effect of the change is thus described: 
In attempting to obviate the risk of having a moderate 
quantity of water almost certainly admitted to the ends, 
we have largely increased the risk of hone fatal fp 
tities of water admitted, besides which we have 
increased the probability of the ship being blown 
up, or rendered un le by damage to her 
ship has tly augmented. A very striking descrip- 
tion is given iy og Smith as to the manner in which a 
belted ship may be capsized by water entering theeng® 
shot-holes just above the belt. The wave raised by 
steaming is sufficient to send water in above the belt, when 
a shot has entered at that spot. If there be any sea-wa; 
and the vessel rolls, the process is much more rapid. [i 
the vessel be rolling, the water runs from the side that 
rises to the one that descends. Going to the lower side, 
the water is there imprisoned by the superior level of the 
water outside ; hence the water comes in faster than it 
goes out, and the vessel ultimately capsizes. The catas- 
trophe can only be prevented by stopping the holes, or by 
the effect of water-tight subdivisions remaining intact 
despite the enemy’s fire. Models have been constructed to 
demonstrate this fact, and the belted model has capsized 
as readily as the other. But the result depends on epee | 
the water agitated. Ifthe surface remained ata dead lev: 
the belted ship would not receive water through holes above 
her armour. This condition, however, is not likely to 
be fulfilled, the mere passing through the water when 
steaming at high eet lee sufficient to create a con- 
siderable wave. So far as mere sin is concerned, it 
appears that the Inflexible goes down 4in. more when she 
takes in her coals than she would if her unarmoured ends 


and 
does not imperil the ship in the slightest degree, In 
summin, ap ie arguments, the lecturer says he does not 


safe against the machine- 
central citadel ae or that the belted eg could be 
easily erecinns by the complete destruction of her upper 
works, But he contends it is altogether wrong to suppose, 
as some do, that the possession of a completely armoured 
water-line takes away all serious risk with regard to the 
fire of light guns. He says it is perfectly true that the 
“ Admiral” type of ship is destructible by light guns “ if 
they have time enough.” But, he adds, it is also “ per- 
fectly true” that the belted ship is destructible by the 
same weapons, and is more likely than the citadel ship to 
be destroyed by the big gun. 

In discussing the viour of ships in a sea-way, Mr. 
Smith says to rolling, and are 
necessary to a ship against capsizing. is a 
singular, and, wo has say, a happy circumstance, that the 
resistance to rolling is in when the ends of the 
citadel ship are perforated and water is admitted. This 
principle is turned to account in what is called the “ water 
chamber,” which enters into the design of the more recent 
of our battle ships, and has been tried on a large scale in 
the Inflexible. Into all the details of the official defence 
we cannot at present enter; but what we have said may 
suffice to show its ime in character. The subject has heen 
most carefully worked out by Mr. Smith, and the principles 
laid down are of extreme interest, Perhaps the lecturer 
has done more to show an equality of risk than a superior 
degree of safety as between a citadel and a belted ship, 
But this view of the case is simply another expression for 
the fact that fighting means mischief, exemplifying the 
proverb that we cannot make omelettes without breaking 
eggs. Certainly, the completely belted ship is made to 
appear as possessing none of the superiority which has been 

for it by some eminent advocates, 


TORPEDO BOATS, 

THE experience acquired during the cruise of Tho 
Evolutionary Squadron on the coast of Ireland has not 
added much to the previously existing stock of information 
concerning the performing powers of torpedo boats. It 
did not require any special foresight to perceive that a 
boat built of steel plates one-eighth to one-sixteenth of an 
inch thick was not well calculated to bear the shock of a 
collision or to jump a heavy boom. It was also obvio 
though not quite so obvious, that a craft of this kind, i 
made watertight above the level of the sea as well as belov 
it, would be as unsinkable as a corked bottle. The 
torpedo boats stood rough weather very well in a 
sense, that is to say, they did not sink, although 
two of them leaked, and they could steam at a fair 

. Indeed, German experience goes to show that in 
rough weather these boats must be kept steaming at such 
@ pace that they will go through er than over the 
waves. It does not appear, however, that a torpedo boat 
could effect anything in the way of attack during a moderate 

e. Her excessive liveliness would render it impossible 

despatch a fish — with any accuracy of aim; and 
the peyformange of the fish in a yough sea is well known to 
be extremely wnsatisfactory. One thing, however, is 
certain, and that. is, that in the emaller torpedo. boats, at, 
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with half the coals and stores on the under-water deck, and 
the ends riddled, the sinkage is only 19in. ; and with all 
the coal and stores gone, the sinkage below the load- . 
draught is as little as 15in.. Moreover thestores on the 
protective deck are separated into several water-tight 
compartments, all of which must be destroyed before these 
sinkages can be brought to pass. ; 
An objection to the citadel ship lies in the fact that the 
ends being formed of only thin plate are readily penetrable, ie 
- and prohable. But if the bel ee 
— the vessel, and all her existing qualities were retained un- i 
impaired, there must necesagyily be an addition of more ia 
than 1009 tons to the displacement, and there would be | 
than there wes previously, i 
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all events, the motion in a rough chopping sea is so violent 
and incessant that no crew can it for many hours. 
Cooking becomes impossible; the accommodation on board 
is miserable, and must of necessity be so; and it is ex- 
tremely difficult for even the most hardened sailor to get 
sleep. All which goes to prove that the smaller type of 
torpedo boats is only suitable for operations in smooth 
water, such as harbours, and rivers, and bays. This does 
not mean that they are useless, but only that their utility 
is limited ; and any ironclad having a good offing would 
be quite safe as far as torpedo attacks go, so long as it 
blew es with a rough sea. 

Of the principle involved in the torpedo boat has 
been extended, and craft of the kind of considerable 
dimensions, comparatively speaking, have been made. 
There is still, however, we think, too wide a gap between 
even the largest torpedo boat and such a ship as the 
Scout. No navy in the world at present possesses a boat of 
250 tons displacement or thereabouts capable of steaming 
at a very high speed, and yet it seems certain that vessels 
of the kind could be e extremely useful. A boat of 
this kind built of steel, as light as it is possible to make 
her, and of good form, ought to attain a speed of 20 knots 
with about 2000-horse power—possibly less would do. For 
various reasons this, however, would best be divided 
between two screws, say 1000-horse power toeach. A si 


make 300 revolutions per minute, a pitch of 6°9ft. would 
suffice to give this speed, provided there was no slip. 
Allowing 20 per cent. for slip, then a pitch of 8ft. 3in. 
would do very well. The engines would be of moderate 
size. With a stroke of 2ft. the piston speed would be 
600ft. perminute. Now 1000-horse power = 33,000,000 foot- 


pounds per minute, and 33,000,000 -55,0001b. as the aver- 


age gross effective pressure on the pistons. Referring the 
power all to one cylinder, and taking the average effective 
pressure as 50 lb. on the square inch—corresponding to an 
absolute boiler pressure of, let us say, 175 lb. on the square 


inch—we have ao = 1100 as the number of square 
inches required in the oe. This is the area of a piston 
3ljin. in diameter. e have here the elements of our 
inp er engine. The low-pressure piston will be 314in. 
in diameter; the high-pressure cylinder about 17}in. in 
diameter ; the stroke 2ft.; propeller about 8ft. in diameter, 
by 8ft. 4in. pitch. All these are perfectly manageable 
dimensions. The power contemplated is, of course, much 
less in prop rtion than that provided in an ordinary 
torpedo » being only 4-horse power to one ton of 
displacement ; whereas in torpedo boats it sometimes rises 
to as much as 25-horse power to the ton. But it must be 
remembered that as the displacement increases the pro- 
pelling power — for given speeds rapidly decreases 
in proportion. Thus, for example, the Oregon can run 20 
knots an hour with very little more than 1-horse power per 
ton of displacement. There would be no difficulty in 
supplying steam by the aid of boilers working with a forced 
raught. 

Such a craft as we describe could be made to play 
an important ogg in channel warfare. As the upper 
works could very small at all events when she 
was in fighting trim she would be very difficult to 
hit at any distance with a gun of some size; and 
it would quite possible to make her turtle-back 
deck proof against the fire of machine guns, save at very 
short ranges, over at least all those portions which needed 
protection, such as the engine and boiler rooms and the 
torpedo chamber and magazine. Men could live on board 
such a craft in some comfort; and she would in time 

make an admirable despatch boat, running at 15 or 
16 knots with a very small consumption of fuel. As to 
her armament, that would be matter for consideration. 
She would be provided above and beyond all else with 
torpedoes; and it would appear that she might with advan- 

e be fitted not only with the ordinary fish tor- 

oes but with torpedoes to be towed. These would 
ea very useful in case she was attacked by torpedo 

ts herself, as with a little manceuvring she could 
perhaps get them foul of the towing line, when their 
disablement would be tolerably certain. Possibly more 
may yet be heard of towed torpedoes coming along in the 
wake of a boat instead of being launched before her, 
and towed broad off either beam at pleasure by devices 
well known to sailors. In addition, our imaginary craft 
ought to mounta cvuple of rapid-fire six-pounders, one in 
the prow the other in thestern, for she is supposed to fight 
as well running away as at any other time. 

It is of course out of the question to do more than 
roughly sketch here the salient features of a type of vessel 
which might, we think, be added to our navy with advan- 
tage. It is not to be sup that 250 tons displacement 

any charm, or that it may not be departed from 
either way. As soon, however, as we go much above it, 
we get a vessel too big and costly for its purpose; while if 
we go much below it the hull will be too small to carry 
all that is necessary. It will be found, we think, that on a 
displacement of 250 tons, a very satisfactory craft can 
be produced, which would be much more generally 
useful than any torpedo boat now afloat. There is no 
doubt but that such boats will be built ere long. The 
drift of opinion among qualified authorities is in favour 
of big torpedo boats. In all probability, however, the 
7 aa navy will be the very last navy in the world 
to have them. 

CELYON RAILWAYS. 


Ox the 20th May last the first through train from 
Colombo ran to the Nanuoya terminus of the extension 
which has just been added to the railway system in 
Ceylon. The total distance to which this main line has 
now been opened is but 130 miles; a length which may 

to be insignificant, but which ceases to present 
appearance when the character of the works upon it 

is taken into account. These are among the heaviest 
which have ever been undertaken, and the fact that this 
comparatively short length of line reaches an altitude of 


peed | is, perhaps, no finer sight i 
~ of 20 knots an hour is 2082ft. per minute. If the engines > 


5291ft. must suffice to afford evidence that the obstacles to 
be overcome have been of a decidedly serious nature. 
to indicate the chief of these, and to quote 
figures illustrative of the heavier works of construction 
involved in the attainment of the present terminus, For 
the first fifty miles from Colombo, the rails—as a single 


line—are laid, comparatively speaking, almost through a | i 


level country, but when’ distance is reached the 
ascent is commenced by the great Kadugannawa incline, 
the successful engineering of which did such great credit 
to the skill of its designer, Mr. G. I.. Molesworth, M. Inst. 
CE., the present Director-General of Indian State Rail- 
ways, This incline carries the traffic up to Peradenia, 
about seventy-one miles from the starting point, and to an 
elevation of 2000ft. above sea level. At this place there 
is a junction, whence a branch carries the traffic into the 
mountain capital, Kandy, and thence on to a northern 
extension of miles to 

The t ugannawa incline allu to a length 
of 11 yo ss and constitutes the first attack upon the 
formidable barrier of mountain ranges which occupy the 
southern central portion of the island. The total rise 
is 1388ft., to attain which a continuous gradient of 1 in 
45 had to be adopted, while the sinuosities of the mountain 
spurs enforced curves as low as of 660ft. radius. There 
maginable than from the low 
country to watch at night the descent of a heavily loaded 
train down this incline, With steam shut off and full 
brake power on, its whole course appears a streak of flame 
in the darkness, from the commencement to the termina- 
tion of its descent. Severe as are the conditions under 
which this incline had to be constructed and worked, they 
are su by those which’ have had to be contended 
with in the extension, the completion of which we now 
chronicle. The more the heart of the hill country is 
reached the sharper becomes its features as they trend 
upwards to the extreme ran On the first incline above 
described it was thought that the limit of gradients and 
curves had been reached, so as to insure a ibility to 
safe and economic working of very heavy traffic, and for a 
long time fears were exp that it would be necessary 
to rest and be thankful at a point, Nawalapitya, some 
seventeen miles beyond Peradenia. On the section between 
these two places, the works required, ag 2 ee 
heavy, presented no very grave obstacle. syond Nawal- 
apitya, however, the course of the line just completed 
had to be laid through a country presenting natural 
difficulties even far exceeding those met with on the 
Kadugannawa incline, and the boldness of the engineers 
has been taxed to the utmost in the provision of means to 
overcome them. 

It must be remembered that it was a sine gud non for 
this last extension that it should in every respect be suited to 
the necessities of first-class traffic. No reversing stations 
were permitted, still less any break of gauge, while the 

ge of the rolling stock from the low country was to 
continuous. We find, therefore, that to meet these 
requirements curves of as low a radius as 300ft. had to 
be adopted, and these upon inclines of 1 in 44. The cur- 
vature was of almost continued reversal to enable the line 
to wind in and out of the mountain spurs. We shall, 
perhaps, best convey an idea of the character of the works 
now terminated by placing before our readers in a tabu- 
lated form the particulars of the several great inclines of 
the world in comparison with those on the Ceylon 
Railway. 
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The last in the foregoing list is included within the 
extension now just completed. Its extreme curves and 
gradients, when associated, show a severity not met with 
on any other of the works contained in the list, and we 
may feel proud of the advance of science 
which has rendered their adoption possible and successful. 
The colonists of Ceylon hope soon to see undertaken a yet 
further extension to the summit of the Haputale Pass. 
The design for this has been meeoees and its execution 
will also involve a further incline of 12 miles risin 
1359 feet, on which an ave gradient of 1 in 46 
with a maximum of 1 in 44 will be compulsory, as wi 
also the adoption of curves as sharp as 300ft. 

We have thus briefly sketched the leading features of 
one of the heaviest works of railway construction as yet 
attempted. Of the magnificent scenery met with through- 
out the entire length of the line it is scarcely within our 
province to s ; but it is known to be of such a 
character as to offer an inducement to passengers pro- 
ceeding by the mail steamers to and from the East to 


avail themselves of the opportunity afforded by the 
ni delay for coaling at Colombo to go as far at 
least as dy and back. 


In connection with the subject of further railway exten- 
sion in Ceylon, named above, we may refer to a rumour 
that the Governor, Sir Arthur Gordon, purposes an imme- 
diate visit to this country with the object of urging in 
person on the Secretary of State for the Colonies the 
immediate necessity of raising a loan for the purpose of 
carrying on the line another seventeen miles or so to the 
Haputale Pass. At this _ it would appear that the 
colonists are willing that for the mt railway extension 
in this direction should stop, and attention may then be 
a to further additions to the coast railways. There 
as been much discussion over the estimates for this 
see it stated that a revision of 

shown the possibility of their reduction by sums 
variously stated between £50,000 and £80,000. Sir 
Arthur Gordon appears to have at last recognised the fact 


—so persistently asserted—that this extension will very 
ey ene the returns to be from that 
addition to the railway system of the island which has 

hitherto proved a 


hardly be doubted, in view of the pu that 
its t and extensions into the ting 
distri actory results, while the 
boon they must to the planting interest can hardly 
be over-estima 


PROSPECTS OF SHIPBUILDING. 

ALTHOUGH it cannot be said yet that there are signs of 
improvement in the shipping trade, there is one indication of 
the future which must be kept in mind, and which will 
ultimately affect both the shipping and the shipbuilding trades. 
It is the decrease in the stocks of imported goods—especially of 
colonial produce. This has been in p: for some time, and 
it is to be believed that we shall soon witness a more extensive 
importation, and fuller employment for shipping, and it is on 
the latter that the hopes of the shipbuilding trade d 
We do not forget that there is a demand just now which is due to 
cheapness; there are some companies and firms who find that 
they can buy vessels cheaper than for many years, and who now 
take advantage of the circumstances, and have given out orders 
for vessels for special trades and uses, and some of our ship- 
builders are employed in the construction of vessels for warlike 
purposes, which enables them to tide over the time of dulness in 
the trade. There is a benefit to both the buyer and the builder 
in these orders—the one in obtaining very vessels and 
the other in ing together connection and workmen. 
We believe that the tonnage is the gauge of working power, 
and the merchant shipping of the kingdom is now in- 
ning to decrease—the amount launched being less than that 
lost—and as that decrease makes itself felt in the freight market 
there will be the change which has so long been desired. Itis the 
wider employment for ships that must set in when there is a | 
increase in prices of commodities and in freights which wi 
stimulates the shipbuilding trades. Our merchant navy must be 
kept in the van of the navies of the commerce of the world; and 
whilst it is the primary need that the ships should be more 
remunerative than they have been of late, yet that will arise 
from their fuller employment, and from the fact that the carrying 
capacity for cargoes is decreasing. We are still building con- 
siderable amounts in tonnage, it is true; but it is tonnage for 
special purposes, and it includes a very large proportion of 
sailing vessels, whilst the loss is proportionately heavier in the 
cargo-carrying steamers which do so much of the world’s oversea 
work. Very slowly the market is adjusting itself to the 
changed condition of trade, and it is pleasant to find that that 
change gives indications of more work for our shipbuilders 
in the early future. 


CENTRIFUGAL PUMP PATENTS. 


Tue trial of the case of Gwynne v. Drysdale, which bears on 
centrifugal pumps, was opened in the Court of Session, Edin- 
burgh, on the 14th inst., before Lord Ordinary McLaren, It 
involves determination of a point in which patentees and manu- 
facturers as well as users of patented machines are deeply con- 
cerned, and is, therefore, followed by F cpu of these classes and 
others with considerable interest. e uctions in the case 
include such a great variety of models that for their accommo- 
dation, as also the accommodation of the large number of 
witnesses, it was necessary to shift the trial from Lord 
McLaren’s small court room to the large Justiciary Court Hall. 
The pursuers are Messrs. John and Henry Gwynne, of Hammer- 
smith, and the defendants Messrs. sdale and Co., of Glasgow. 
Pursuer’s patent is No, 2922, of 1878, which consists in fixing 
together the two main parts of a steam centrifugal pump, viz., 
the steam engine and the pump proper, so that the suction and 
discharge pipes may be set to any angle by swivelling the 
pump case without interfering with the driving engine, and the 
main point is whether or not the device is invaded by the defen- 
dants, who manufacture a steam pump with the two main parts 
arranged in the same way as pursuer’s, but.whose suction and 
discharge pipes cannot be swivelled without forming or boring 
fresh holes for reception of the bolts securing the parts . 
Defendants plead that the patent founded on is null and void in 
ono (1) that the invention described was publicly known 
and used prior to the date of the letters-patent ; (2) that the 
invention is of no practical utility. The leading skilled witnesses 
for pursuer are Messrs. Hunt, of Glasgow, Stevenson, of Airdrie, and 
Allan, of London ; and for defendants, Messrs. Cruikshank and 
Fairweather, of Glasgow. We shall publish the judgment of the 
Court when it is issued, and possibly give aa as 
to the points of the case, as well as to their dis: 


THE COMMISSION ON TRADE DEPRESSION. 


Tue ironmasters and the iron manufacturers of the Cleveland 
district have united in drawing up a petition to Lord Iddesley, 
who is understood to be the presiding genius of the new 
Royal Commission of enquiry into the causes of the present 
depression in trade. The prayer of the petitioners is that Mr. 
David Dale, of Darlington, may be made one of the Commis- 
sioners. It is understood that the president and secretary of 
the Ironworkers’ Association are likely to send up a similar 
petition on their own account. Mr. Dale seems, by his position 
and experience, singularly fitted for such a post. m a youth 
he has spent his life among the iron, coal, and railway interests 
of the North. He is a partner in the great firm of Joseph Pease 
and Co., @ director of the North-Eastern Railway, Salinas 
of the Consett Iron Company, director of the Barrow Steel and 
Iron Company, a Justice of the Peace, the referee of the Board 
of Arbitration, and he holds many other positions of import- 
ance and responsibility. There is no one who is more likely to 
throw light upon the enigma in question than Mr. Dale, and 
the selection of him as a Commissioner would be most 
to all classes in the North of England. 


THE PRESTON DOCK AND RIBBLE IMPROVEMENT. 


Tue Prince of Wales is to-day to lay the foundation-stone 
of the new Preston Dock work, which is now making _ 
progress in the hands of the contractor, Mr. T. A. Walker. e 
project includes the dock of about 40 acres, River Ribble diver- 
sion at Preston, graving docks, and extensive river works, chiefly 

isting of several miles of training walls, and dredging. We 
ve an account of the project in our impression for the 20th 
, 1884, and in another impression shall give some further 


bic 

of dredging, chiefly in marl, will have to be done, and the 
dredger ever built is about to be constructed for the 

purpose. Mr. E. Garlick, C.E., is the engineer for the work. 


i 
| 
} 
most remunerative inv ent for the colony it can 
\ 
constructing the dock and on the river diversion. The sea wall 
600,000 of stone, most of which 
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EOUS MACHINERY AT THE ROYAL 
AGRICULTURAL SHOW, PRESTON. 

Tue gratitude that is called forth by small things will 
be found a necessary quality by the seeker after novelties 
who goes to the Preston Show and does not leave dis- 

inted. Originality is nearly dead. There are no new 


leaeds we must pick up the crumbs. 
On the stand of Messrs. Allchin Linnel is a new thrash- 


ing machine Crum, made under Caswell’s patent. It is 
made with cast steel 
heads A and beaters 
B of double-headed 
railway rail section, 
as shown by the 
annexed sketch. The 
beaters are heavy, but 
they need no wood 
backing and ed 
covering or bolts. The 
are fixed in the bbendls 
with flat wedge keys 
C driven in between 
the web and the side 
of the slot in the head. 
The arrangement pro- 

bably makes a very good drum, but it does not afford any 
facilities for balancing, holes being drilled in some of the 
beaters to lighten them for this purpose. This is 
necessarily a rather slow method, and one which would 
uot recommend itself to sounng Sone users who may 
want to put in a new beater in the field, and whose only 
alternative would be to put lead rivets or bolts and nuts 
into the holes in the other beaters. The form of the beater 
is very good, but we do not know whether the drum has 
been practically tested. 

We have several times lately been asked for peat 
breaking machines. At 
Bracher’s 
machine for 
is exhibited. Ths 
tial parts of the machine 
are two parallel square 
. spindles immediately over 
<< a wrought iron grid, the 
SSS spindles being fitted with 
a number of claw teeth, as 
shown in the sketch. The 
machines are thus of the 
a character. The 
i : _ old chopping sausage ma- 
chine, which used to make its peti : ce at the 
show, has now been replaced by one having a revolving 
cutter, working in a turned and slowly-revolving cast- 
iron in, B, of the 
section shown in the an- 
annexed sketch. The 
cutter consists of a num- 
ber of thin blades, K, of 
scimitar form, and about "W 
half an inch apart, each 
blade working through 
the openings in a grat- 
ing, G, the meat being 
prevented from running 
the grating, G, at the farth 

a escendi rom the ing, G, at er 
me to within aber two inches from the bottom of the 
basin. Machines of this kind are shown by two mak 
one of them being Messrs. T. Green and Son, Leeds, can 
Messrs. J. Gardner and Son, Birmingham. Our sketch is 
not accurate, but it serves to show the idea; the separate 

lades, K, are removable for ing. The old noisy 
nuisance in many »no dou i re 
by the new silent machines. 

Mr. T. H. Ramsden, Leeds, of no 
very ae appearance etically, mechanicall 
or agricu gg though it may, perhaps, even in view 3 
an unlikely illustration, be sometimes admitted that 
appearances are occasionally deceivi The combined 
en may be of this 
sort, and he was certainly determined that no favourable 
notice should be obtained by superficial attractiveness. 


Of this machine we have no drawings, but the ac- 
companying diagram will enable us to give its 
features. The horse-rake teeth are 
replaced by a horizontal set of teeth T pivotted at A, and 


controlled by levers. connected at B. These teeth are 
carried a small height above the ground. Above the rear 
rae of an iron apron A, up 
is ed to go by the 
arrangement running 


part of the teeth is the lower 
which the crop collected at 
teeth carried on the endless 


~ - 


Hornsby’s “ Progress” sheaf delivery reaper, and along the 
delivery til of the platform of this machine they have 
attached the upper works of a sheaf binder with the Appleby 
binder. The price of this attachment, which can be fitted 
to any self-delivery machine, is £26, and this added to 
the £28 or £30 for the reaper, makes the total cost rather 
more than that of a sheaf binder of the usual This, 
however, would not. influence many farmers who possess 
self-delivery machines in good order, which for £26 they 


EARLY FOUR-FURROW BALANCE STEAM PLOUGH. 


over rollers CC. By these means the crop is delivered at 
D to a revolving drum E, the duty of which is to dis- 


~ 


tribute the crop haymaker fashion. The machine is 
carried on wheels approximately as shown by the dotted 
circle. The price of the machine is £17, which we mention, 


can convert into a sheaf binder. For making new 
machines, however, the reaper part may be much simpler 
than the ordinary machine, such as the sheaf-delivery 
machines with the arrangements for making sheaves of 
different sizes or of the same size A 
cheap and, we should be inclined to ink, cient 
sheaf-binder reaper could be made this way. The 
machine exhibited shows sig.is of me one of the first, 
but the a ment is remisin . It delivers within 
po a foot of the roclile and will deal with any length 

straw. 

Several makers now show haymakers with screens made 
jaan machine, and not as a makeshift 
8 ted by afterthought. Amongst others who wnake a 
solid screen are Messrs, Bamford and Son, who have made 
a neat and rigid application of corrugated iron. The screen 
is not heavy, and saves much trouble and some rudimentary 
profanity on a very windy day. 

Steam ploughing machinery seems to have got intoa 
groove, like almost every other kind of agricultural imple- 


ment. The balance plough shows no desire on the part of 


Capacily of one Silo 
142 Cubic Yards 


Part Section through centre of Silo 
showing Stoneware channels and covers. 


because for £3 15s, more a really efficient haymaker and a 
horse-rake could be obtained hon well-known makers. 
We welcome a new thing with much pleasure, but can 
seldom say much for combination tools of this class. 
deat tag Hinting seating 
an in a inding reaping machine. 
We have not seen it at work, but do not pide it should 


not, and be light in draught. They have simply taken a 


A, 


SILOS ON HOWARD’S SYSTEM. 


the makers to offend by innovation. In design. it 
is as it has been for years, and the chief features may be 
traced without any effort in the engraving which we now 
publish of the a or one of the first, two or three ploughs 
made at the Orwell Works, by Worby, when the late J 

Fowler and he were scheming out the single engine 
ploughing set, and before Worby made the self-moving 


anchor. The plough, as shown, had the beams of 7in. 
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deals ; it contained the slack gear, and dll the essential 


features of the modern more finished implement. 
A new implement is, however, shown by Messrs. Fowler 
and Co., namely, a big balance ditching machine or plough. 


. This is shown this year for the first time, and is designed 
- to make a ditch in two operations, 2ft. 6in. deep, 1ft. wide 
, at the bottom, and 2ft. wide at the top. 


It will, we are 
informed, make a ditch of this size at the rate of a mile 
per hour. One of the two skifes cuts the soil to a depth of 


15in., and the second finishes it to the full depth of 


very large breast which throws the earth to one side o 
the trench. 


HOWARD'S LIGHT PERMANENT WAY. 


A new implement for finishing and twitch ere 
is also exhibited for the first time. It is designed wi 
the object of finishing the cultivation of the land at one 
operation, and is more especially suitable for the spring 
and after harvest work, when the land is in a dry state. 
It first cultivates the land, then rolls it with a very heavy 
roller, which is a consolidator rather than a roller, and 
then cultivates it again, but in the after cultivation the 
tines are placed so close ther that the land is left asa 
harrow -would leave it. e implement being carried on 
rollers at ends and centre does not sink in soft land. A 
uniform depth of cultivation is thus obtained. The effect 
of using the roller or consolidator in the centre is to over- 
come a danger from steam cultivation in dry seasons, 
namely, leaving the land too loose for the favourable 
running of the roots of the plants. This implement 
promises to give the farmer a means of accomplishing a 
certain kind of work at low cost. 

A novelty in light railways for farm and other use is 
exhibited by Messrs. J. and F. Howard, Bedford. We 
recently made a brief reference to this invention, but now 
give drawings showing its construction. It must be 
admitted that it is the simplest of the many light per- 
manent ways that have been brought out, and will, no 
doubt, have a very wide field of application abroad as 
well as at home. The are fewer than by any system, 
and can be put together by any nigger with half the 
ingenuity of a monkey. Our engravings show it so com- 
coy that it is unnecessary to describe it further. 

essrs. Howard make the permanent way of various 
strengths, and with rails from 10 Ib. to 20 lb. per yard as 
ordinary weights, or lighter or heavier for special purposes. 
They have just published a catalogue, specially devoted 
to this subject, and including the various hon of points, 
curves, turntables, and for the rolling-stock 
make for it. The same firm exhibit a small silo, illustra- 
tive of their system. This has been carried out on the 

scale, and we illustrate silos as erected by the firm 
for Mr. R. Whitehead, of torpedo fame. In Messrs. 
Howard’s system the ensilage is not put under a heavy 
pressure as a means of excluding air, and preventing fer- 
mentation, &c., but it is filled into the silo, which is 
covered with a cover made air-tight by means of the 
water joint, shown at page 55. The system is now attract- 
ing a good deal of attention, and the samples exhibited 
show that much may be expected of it. 

Brickmaking machines are largely exhibited, and in 
some cases show some improvement in design. We cannot, 
however, now describe them, as we are at present without 
drawings. It may, however, be remarked, that upon 
at least one maker, the lessons in design which visi- 
tors are supposed to learn, are lost. Year after year 
the same hedge carpenter style of pattern-making presents 
itself. The machines have the appearance of being de- 
signed piecemeal in the fitting-shop, most of the details 
being evidently made as construction proceeds, and appa- 
rently set out by the fitter or smith with occasional assist- 
ance of a —- to knock together a make-shift pattern. 
The word design can hardly be used with propriety, 
for there is little evidence that any of the machines have 
been properly designed by a draughtsman with any 
pretence to ability in the mechanics of form, and certainly 
no appreciation of esthetic fitness. There is one machine, 
the side frames of which appear to have been made when 
half-inch board was the only material in the pattern shop. 


They are of the ribbed type, some of the ribs being | j4, 


thickened where holes are made for a nay Oop bolt, 
and some not thickened. The strengthening bolt is passed 
through the neutral axis of the casting, and is so 


employed as to be of very much less use than a little more this deck 


than its own weight of properly disposed cast iron. There 
fs no reason why brick and tile machines should be the 
embodiment of poverty in design, and of the neglect of all 


that commends itself in the modern ‘style of high class 
machine construction. 


Well designed machines are exhibited by Messrs. Brad- | 


ley and Craven,and Mr.T.C. Fawcett; Messrs. J. Whitehead 
and Co., Messrs. E. Page and Co., and Mr. W. Johnson 
are exhibitors in this class, the machines of the last 
mentioned having been vg A em gp in our columns. 
A pug mill of new form is shown in section by Messrs, 
Whitehead and Co. Instead of the casing of the mill 
being as usual, cylindrical, it is 
of corrugated longitudinal sec- 
tion thus, and the pugging arms 
on the vertical spindle are alter- 
nately of the longer and shorter 
radii. The action of this mill 
is no doubt somewhat more 
effective than those with plain 
cylinder, as the clay from the 
smaller diameters gets a turn- 
over motion, which causes it to 

ted to the next set 
of arms in a different position. 

There is a large show of 
roller flour mill machinery, the 
horizontal burr stone mills having almost disappeared. It 
is noteworthy that in these roller flour ‘mills, with but one 
or two exceptions, the design is both mechanically and 
esthetically good, some being excellent types of _— 
modern engineering design. Amongst the makers whose 
names should be specially mentioned in this respect are 
Messrs. Hind and Lund, Preston; J. Tomlinson, Roch- 
dale; J H. Carter, Mark-lane; Messrs. Robey and Co., 
Lincoln, makers for Mr. F. Nell, Mark-lane; Messrs. 
Robinson and Son, Rochdale; and Mr. W. Gardner, 
Gloucester. Messrs. W. R. Dell and Son, Mark-lane, and 
Mr. C. Hopkinson, must also be mentioned in this class. 
Roller mills are exhibited by Messrs. Penny and Co. Mr. 
J. H. Carter exhibits one of his disintegrators combined 
with a breaker, by which the hard material upon which 
the disintegrator is to work is reduced to a size which 

. will agree with its inside. The 
breaker consists chiefly of two 
steel spindles, the centre parts of 
which are square, and are fitted, 
as shown, with short, hard steel 
spuds, and is said to make a 
very satisfactory breaker. Mr. 
Carter also shows one of his dis- 
integrators of small size, made with water-tight and easil 
removable side cover for grinding wet substances, suc’ 
as the constituents of paint. The machine runs at about 
5000 revolutions per minute, and is said to ens a 
very fine paint, and it is quite unnecessary to say thoroughly 
ined. Peis also made for working on dry paints. 

The Malden Ironworks Company shows a chaff-cutter 
with a fan elevator, the fan of which runs loose on the 
main spindle, and is driven by a belt from a pulley on a 
second spindle. The belt pulleys of this and other machines 
by this firm are all unturned. They are, however, moulded 
from good patterns and run quite truly, and are for many 
pu better than turned pulleys. 

: Mr. W. B. Stubbs, Hawksworth, shows a winnowing 
machine with a combined elevator in one frame, instead of 
being a separate machine as hitherto. This is an improve- 
ment and saves cost. 

Messrs. Crowley and Co., Sheffield, show amongst other 
well-made machinery a fine four-knife ensilage cutter, with 
an elevator consisting of a trough in,which works an Ewart 
chain provided with wood strips at short distances apart. 

Messrs. Richmond and Chandler also show a machine of 
this class provided with a similar elevator. It is notice- 
able throughout the show that Ewart’s chain for driving 
and other purposes is nr highly appreciated by machine 
builders. It is so easily brought into use for driving 
one or several spindles by toothed wheels if in the same 
plane, but otherwise in 4 
relative positions. It wi 
work at tolerably high 
speeds, and must have 
saved a heap of trouble to 
many a machine maker. 

Messrs. Richmond and 

Chandler also show Hodg- 

kinson’s dough mixer, in 

which two mixers work in opposite directions in one box 
as shown, and thus make an effective kneader. 

Mr. John Wilder, of Reading, shows some well-made 
chaff-cutters, with mouthpiece arranged with guides in 
radial slots, so that as the mouth rises the tendency is to 
give greater freedom of egress to the aa or straw, and 
thus to prevent choking. The same machines are fitted 
with back motion, the lever controlling which is forced 
back by a spring, so that when the attendant has used it 
to return the hay from the mouth, the rollers cease to turn 
backwards as soon as he frees the handle. He cannot thus 
either injure his hands or cause the hay to wind into the 
upper part of the mouth by forgetting to reverse the rollers. 

Several firms exhibit belting of different kinds. Amongst 
these we may mention those of the Lancashire Beltin 
Company. These endless belts run very smoothly, an 
for the same power are not so stiff as leather. They seem 
to be unaffected by heat or wet, and being thin they lick 
round a pulley and need not be so tight as a thicker belt 
would necessarily have to be. They have gained a very 
high reputation in Lancashire and other wills. and should 
do so for driving dynamo-electric machines. 


that he has done in work of great merit, The authorities of 
University College, Bristol, will severely feel his transfer to 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
‘ correspondents 


LAWS OF MOTION. 


Srr,—The “other force” for which ‘‘ A Student ” is the 
reaction of the stone against the gravitation medium, and is the 
uct of the stone’s mass and acceleration. I never said it was 
to of the drawback of a cart: it is simply equal to 

the pull forward of the horse, q 

I am constrained to ry with “‘, 11.’s” opening sen- 
tence, and to admit + further discussion 
The points at issue have, however, themsel 
down, and it has become clear that what “#, II.” is 
most directly running foul of is not the third, but the first “law of 
motion.” e third law has, in his mind, become so swollen, that 
there is no room for the other two. The first law asserts that a 
body acted on by no force continues to move in a straight line with 
a uniform velocity. ‘‘®, II.” asserts that no body is ever acted on 
by any force of resultant magnitude greater than zero. 
either he must maintain that all motion is uniform in speed 
direction, or he must deny the validity of “the first law.” Ido 
not know which horn of the dilemma he prefers. 

Not content with the actual assertion of the third law that forces 
are balanced so as to constitute stresses, “‘ &, II.” further, 
and maintains that all the stresses in a conne system are 
balanced too; so that, for instance, the stresses in all the draw- 
bars of a train are ni 
engine being no greater t e stress in the draw-bar of the 
truck! Ido not know whether ‘“¢, 11.” will endorse this state- 
ment ornot, but it is no more absurd than his view that all the 
stresses concerned in a tug-of-war are necessarily —t 

The “‘ definite answer” he asks for will, I fear, do him no good, 
but there is no difficulty in giving it. ion: ‘* Why are the 
stresses not equal?” Answer : Because of the inertia of accelerated 
matter. 

“‘@, TI.” ignores inertia, and is unacquainted with the real 
essence of the laws of motion as expressed moat fully by the second 
law, and so he naturally fails to understand some simple kinetic 
facts. He says, “‘ The thrust of A on the ground is derived from 
the rope stress, and can be neither more nor less; for, take away 
the rope, and there can be no stress on the ground.” This is an 
example of a false conclusion supported by a false premise ; but it 
is consistent with ‘*, 1.’s” views. He is bound by consistency 
to uphold the ludicrous doctrine that unless a man is pulling at a 
rope there can be no stress between him and the ground, Surely a 
most obvious reductio ad absurdum. 

I do not expect ‘‘%, II.” to recant or admit his error here and 
now; it has become engraven, and is not so easily removed. 
But if he values truth and clearness, as I am sure he does, I adjure 
him to consider the subject of inertia carefully, and to gradually 
free himself from those serious misconceptions which he has formed 
with regard to this important and fundamental matter. : 

His error is unique in my experience of fundamental miscon- 
ceptions, and it is based on an exaggerated or too broadcast an 
application of a true doctrine. 

e truth, that forces in a system are balanced so as to constitute 
a system of stresses, he overpresses in two perfectly erroneous ways, 


viz. :— 

1st. The forces acting on an accelerated body are balanced, or 

the resultant force acting on a body is always zero. 

2nd. The stresses in a system are balanced, or whatever stress 
exists at one point the same exists at every other point. 

The first of these two er tat ts is his old-established 
and serious belief, and is at the root of most of his difficulty. The 
second may be only a position temporarily taken up under the 
exigencies of controversy, and if so I certainly have no wish to 
press him to continue to occupy so pregnable a fortress, from which 
a couple of spring balances could at any time dislodge him. __ 

The above first statement, however, appears to be his serious 
and long-held belief. I pray him to notice that it is a direct con- 
tradiction of Newton’s first and second laws of motion, to consider 
it again in this light, and to choose between the mutually incom- 
patible statements. 

I have now, I hope, clearly and fairly pointed out to him his 
done so, I trust he will permit me to 
shake and step out of the arena. OutvEeR LopGE. 


Srr,—Mr. Benson’s letter supplies an admirable instance of 
“how not to do it.” His is an entirely different experiment from 

y cutting or burning what I shall term the trigger thread across 
he at once did away with the balance of forces so far as his board 
resting on the pencils was concerned. I shall not take up your 
time in showing what I have no doubt he will see in a minute, 
pr ggg the conditions are quite different from those of my experi- 
ment. 

As he does not seem to have quite caught the point at issue, I 
may put the thing in another light. It matters nothing to my 
argument whether the motion produced along the plank be fast or 
slow, so long as there is motion. This he will concede. Now if 
the motion be violent, as it is in his experiments, it is impossible 
to maintain that steady contact between the board and the thin 

ulled which is essential to the fulfiment of the conditions. If, 
‘or — in the tug of war, one boy jumps on the board, the 
board will immediately fly from under his feet, and the other boy 
standing on it will fall : on his back. In Mr. Benson’s experiment the 
load jumps along the board when the string is cut. If yourcorrespon- 
dent will suppose that a crab winch is ser at one end of the and 
the rope is carried down to a fair lead, so that the rope may lie 
half an inch or so above the when stretched 
and if this end of the — then hooked to a heavy weight 
resting on a kind of sleigh, so that there will be considerable 
friction set up, then I say that a man standing on the board 
and turning the winch can haul the weight to him along the 
board without moving the board in any way. For the resistance 
of the weight to be moved is due almost wholly to the friction 
between the sleigh and the board, and this friction will tend to 
the board one a just as much as the pull on the rope, connec 
through the winch to the platform, tends to move it the other way; 
and the speed being slow, resistance offered by the inertia of the 
mass moved will be small and insufficient to overcome the inertia 
of the platform, man and winch, and the small roller 
which is inseparable from the construction. 

If your correspondent will m his experiment by putting a 
little pulley atthe endof the flat weighton the board, 
letting a a attached to the weight hang over the pulley and the 
edge of the table, and hanging a =e on the string just sufficient to 
make the weight on the board slide slowly along it as the weight 
falls, he will find that the board will not move on the pencils while 
the weight is falling. As the friction of repose is greater than that 
of motion, it will probably be necessary to start the sliding weight 
or load with the / mg All experiments, however, conducted on 
so small a scale must be unsatisfactory, because elements 
of inaccuracy are introduced which become of no import- 
ance when we operate on a large scale.’ If Mr, Benson will 
support a plank on some rollers and will lie down on his face 
upon it, stretch out his arms and grasp the edge of the plank 
above his head, he will find that he can draw himself along the 
plank without moving it. If Dr. Lodge’s argument were sound, he 
would simply shoot the plank from under himself. 

I do not quite understand what Mr. Muir’s long letter is intended 
for. I may, however, ask Mr. Muir if when his two yas ed wero 

ing against each other with a balanced pull, what would 
if an external force were applied which would start them 
Sir. isto say, noglesting rolling friction and the frition 
. Muir—that say, i i and the 
of the axle boxes? The 


engines would go on for a mile or so, 


— 
| 
= | 
— 
THE CHAIR OF ENGINEERING, UNIVERSITY COLLEGE, BRISTOL. 
e have pleasure in announcing that Professor H. S. Hele Shaw 
been appointed to the new Chair of Engineering in University 
College, Liverpool. Professor Hele Shaw's acquirements and 
training and experience eminently suit him for the duties of this 
chair. His ability and acquirements are not only of a high order, 
made excellent use of both, as is shown by the long list 
verpool, 
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What would ha to the roller- rails? I think Mr. 
Mr. Muir me have his views on this point, so that I 

we have af minule dn 

h we ce’ 

have him, 

fuly 14 
STEAM HAMMERS, 

—Measrs. Glen and Ross having been largely concerned in 

Bs and sale of patented machinery a full half century, 


and having had the patent rights of the Rigby hammer assigned to 
aoe as far back as 1856, should not be ignorant of the fact that 
yg gee and privileges of patentees are imperilled 

events answering—such queries as ‘‘ wherein lies the 
patent? till after a patent has been sealed. Previous to this 
stage, if more is done than give public intimation of the fact and 
title of the patent, thanks and not blame is surely due to him. 
If my ts in the present instance, an -confessed assail- 
ants of myself and others in other instances, see in such queries 
os fear Bs have put “‘a beauty born of grace,” they must pardon 

le axe | to see aught but the reverse, 

their letters to you under this oe three issues are 
raised which I will touch on, gk of the many others. (1 = 
of fact, did the the Righy hammer pass 

ion of Messrs. G! the year 1856, Br owe 
them? (2);Have I or on public 
them to accept my. hammer as i without ha 
Sor the rights ? And (3) is their reitera’ 
of lies the patent” ill- fined and not bond fide? 

As regards the last, all I have to say for the present is contained 
in the above lines, er as hat immediately preceding, 
reference to the ‘‘ Patent Journals” will There is, however, 
@ little more to be said of the first issue, and shortly it it may for 
ona? tm rae be thus said. Messrs. Glen and Ross claim to 

fallen into possession of the patent rights of the Rigby 
hammer in 1856, and, as is well known, they for many years 
subsequent to that date ed wide 
“Sole Makers by’s Patent Hammers.” Now, k 
view that the pa‘ 


hands of the pitch public on 26th January, 1857, a few weeks 

or a few months at most after they are claimed to have fallen 

into the hands of Messrs. Glen an ye Be it is difficult to con- 

ceive of any intrinsic value the possession of patent roe a few 
or months could Glen and Ross or 

any other; and returning to try for a moment, it is still 

‘more difficult to see “a beauty of grace” in the world-wide 

steam hammer ughout many long subsequen' 

Bic pe possession. But 


suppression of wrong, consisting, Sctoniges other 
constituted and catch-penny arrogance. Ga. 
Airdrie — Works, Airdrie, 
uly 8th. 
[This must end here,—Ep, 
GAS ENGINES, 
Srr,—In erent ou to correct a 


's book on 
and endorsed 
to do us serious injury 

In this review it is is mentioned that “ Atkinson’s latest engines 
are governed by regulating the supply of gas;” also rightly stating 
that s such a mode of governing is not the most economical, 

I have given up in our com ion es & a 
that in way varies the strength of the charge (excepting to a 
modified degree in peal instances, such as electric lighting), and 
for some time our horizontal compression engines have been fitted with 
an automatic governor that regulates the amount of the charge com- 
reese but not its proportions of gas and air, with the result 

weaker working strokes, as shown in the 


ms taken this morning from our shop engine 


yore authori 


works 


BCALE’ 150 Les =]-INCH 


diagram shows the 


larger tion of a full o 
tial of 220 Ib, 


The » giving 
an ini smaller "from 
much er cha cag Neti initial pressure of only 100 ib. 
This mode of go two very great advantages— 
in the first place, the gas is more economically burned in 
the smaller diagram, use the expansion is continued 
down to atmospheric pressure; in the second place, the engine | £9 
never misses an ok ery for every revolution, us keeping up a 
very steady speed, and wor with greater comeuny when 
ae say, one-third to one-half of the maximum work, as 

driving is sometimes as low as bic feet of 
an 8-horse power engine, 

‘erential ” engine is or that cuts 
off the when its to which it is 
adju hope to apply governor to 


JAMES ATKINSON, Managing Director. 
Albion Works, Gospel London. N.W., July 13th. 
THE BLOCK BR.” 
your correspondent, 
ante a i section of signalling on railways, known as 
‘the block system, I tried to get the system introduced on the Great 
‘Western Railway twenty years ago, but without success, I then 
lished the was informed by 
that 
ive 
July ith. 


or some one co at that time, 


in 
hh of the Rigby hammer fell ete bri 


Plates Messrs. Millington qu 
£10 10s. for best, £12 


this | E. P. and W. Baldwin 


dose of Rankine’s ‘‘ A Mechanics”—a book for which I have 
much respect, but w s I did not consult before writing the 
review. Indeed, my — stands perfectly independent br 
books. If, Donaldson has found 

agreement. between Tanking and myself, I can ee 
at the coincidence. I cannot comprehend that Donaldso 

should need to be told what is meant by ‘‘a moment of inertia of 


a surface.” e other qu I regret my inabili 
to agree with ’s view! 
July 11th, THE AUTHOR OF THE REVIEW. 
AMERICAN NOTES. 

(From our own 
RK, July 3rd. 
THE most im: of pipe lines 
the building o bridges, and the completion of way terminal 


facilities in this city, Philadelphia, and in some Western cities. 
The New York Central has been obliged to greatly increase its 
dep6t room and car track. The Pennsylvania terminal arrange- 

ments in Jersey City are barely sufficient, and, in short, thentiioeed 
accommodations in general are growing more and more contracted 
when measured by increasing necessities. Within a day or two 
the announcement has been made of the proposed construction of 
some two thousand or more miles of payee which have been under 
consideration for several months. The investors are anxious to 


Oak Company’s works at Wolverhampton started on 

Monday night, an occurrence which has not taken place for a year 
or more, Some seventy workpeople were put on. 

meetings has syed satisfied buyers’ present necessities. 

b pect will not generally book at current rates more than three 

months ahead. Sales of the Lonsdale foundry 3—have 

ted forge pig 

at 
y forge quoted at 41s. 6d. Win; 


and West orge 6d., and other Derbyshire sorts 
estbury in quoied dla, and No. 2, 42s, 6d. 
Herthestens range from 37s. upwards. Native all-mine Pigs 


are selling at 55s. a aa and are quoted up to 60s. Ca 
field mine pigs are 47s. 6d.; Darlaston Northampton forge, 
and Capponfield common, Ss, 6d. 
Constructive engineers note with interest that among the Pama 
tracts for which tenders are at present invited are several “te 
Ireland, including the construction of a pier, 350ft. in men pg 
Clogher Head, Oriel Harbour, and a — iron bridge, of 100ft. 
3 ee and three 35ft. spans, for a single line of railway over the 
ver Lee, near Macroom, which is some twenty miles from Cork. 
The important market which exists for iron and steel masters, 
engineers, and other manufacturers in the needs of the great = 
way interest in India, receives every week fresh illustrations. 
of State for India is ti tho Sox for steel rails, steel my 
wren. switches and ‘crossings, and the South Indian Railwa; 


find channels for investment, and the selenite submitted reports needs Lowmoor fire-box plates, brass boiler tubes, crucib 
of exparte who have boon carefully vestigating into the prospec- hen and spiral springs. The Scinde, 
tive ne roads in the Far West and South | Punjaub, and Delhi Railway Company wants a su ply of a 
are tovenaetio’ ra rt immediate tion of these enterprises. | switches, switch-boxes, screw j screw couplings, springs for 
Some of the Pennsylvania rail mills have — secured important | rolling stock, fish plates, and the like. 
rail contracts, and expect more during July and August. The Union Rolling Stock Company, Birmingham, has paid divi- 
in me’ whic e Clapp-G: er nus r cent,, upon ordinary shares, for 
vob makers do not fool ab 


assured 
ll tn delechs eneare th ns but three plants, at least, will soon be in 


operation. 
idge iron. The autumn months will be active in brid 
struction. Some 2500 miles of broad-gauge railroads will So diteaetl 
to the standard gauge in the Southern States as rapidly as possible. 
The narrow-gauge system meets with less and less encouragement, 
Most of the railroad construction during 4 autumn will be 


next week, and by mid- Bae will a York 
outlet. e Company has fi 
es, | Valiantly, but it has gained a footing in the den of its adversary. 


THE ‘IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVEERARESON, AND 
OTHER DISTRICTS. 


(From our-own Correspondent.) 


On ’Change in Wolverhampton yesterday, 

e improvement “sare not conspicuous, still it existed. The 
colt did not lead to the impression that the ironmasters’ order- 
books had been ma‘ laced since the 
pass | quarterly But negotia’ buyers | m 
an ers which were opened a’ ano gnihatiage:*0 ere yesterday 
and to-day brought to a sa conclusion in a ry ot 
instances, and in the course of the ensuing week additional orders 
will be 2 

Marked bar makers did not report much increase of trade upon 
the week, and Round Oak poe remained at £8 *i 4 

W. Millington and Co. 

sail rounds and 


£7 10s. for ordinary, £8 10s, for a ‘and 


No. 6, 
£15 10s.; "aa No. 11, 
£11 10s. 


in. 


in. 
10s. "tor double 


0s.; No. 10, 
10s. 
at £9 for ‘ordinary, £9 10s, for 
inwardly, Sheets not larger than for baa for | 
no’ 

ged £9 and best 20s. per ton additional. 
The ord to the sheet makers by merchants, - 
the hardware manufetarers, were not y of 

indivi ex y e encouraging. 
only better prieis be obtained there would not be much to 
grumble at. At present there is no a in rates, and one or 
two firms have decided to until a revival does occur. | now 
Messrs. John Lysaght and Co.’s Swan Garden Ironworks at 
Wolverhampton continue a cons) yoy exception. At this exten- 
sive establishment all the mi and day in 
venting at Bristol satisfi 


supplying y faction 
of the needs of ustralian markets. Yet my ey the ly of black 
sheets of the, phe 4 own manufacture is inadequate to needs, 


and they would be 
had to their po 


Sheets of 20 gauge uoted 10s.; 
£7 Mt Merchants’ singles were to be had 


all at works, 

Shropshire makers are getting better prices than bec Staffordshire 
firms. The quoted 20 gauge, 
3 24 guage, £8 vi "27 gauge, 


they quote at Liverpool, 
for uge ; 3 and £8 6a 6d., erpool, for 26 gauge. They 
re themselves in the receipt ri good pray Bote 

best—thin—sheet makers of East are 
of th these makers keep quite busy. One or two report more orders 
ahead than for a oouple of years past. are in larger 
demand. The most important easingatas) at 
the United States, Canada, Germany, and 

working-up purposes vern, 
Doubles quoted 30s. extra, and lattens a "Steel 
stam chaste of 24 gauge are £13, and 26 and = gauge, £14 10s, 

The United States demand for baling hoops is w, but 
Messrs. Dawes, of Oldbury, are working on an order for 1000 tons, 
Common hoops are quoted £5 10s., while narrow strips for gas 

tube making are £5 5s. and upwards. Common bars are £6 down 
to £5 5s. per ton. Good second-class bars are abundant at £6 10s. 

In » competition from other districts with local makers is 
this afternoon for basic steel for ond ee ve lates an 
10s. ; tin-plate bars, £4 and blooms and 

8. 6d. 

The Herbert’s Park Ironworks, Darlaston, has been re-started by 
the Herbert’s Park Iron Compan; for the manufacture of iron and 
steel sheets. The works, which formerly belonged to Messrs. 

David Jones and Sons, were closed about six 


Works, Walsall, of Mr, J. Southern, are to be closed until sheet 


prices improve, 
in the sheet trade 


f E 
of singles for 


on account of the Australias and South 


‘ought the new comer | f 


and in Birmingham 
there was a slightly better feeling than a week | prices,” 


many other firms, and are obtaining more profit. Most | offi 


meen Australias, | Salf 


The Birm: Tramways and Omnibus Com: will an 
interim dividend of of 10 per ent. 


mage 
aN 
from Sutton Coldfield. Under et the Act of 1881 
was provided that it should not be tory on the joint board to 
receive sewage from Sutton Colaiield ext at the outfall works to any 
extent exceeding 40 gallons per head per day. The Works Com- 
— are of opinion that the amount of sewage now actually 
prone he from Sutton Coldfield is very largely in excess of this 
— ity, and the question is to be submitted for decision to the 


The internal drainage of Stour! is ocoupying the attention 
of the been advertised 
‘or carrying out the p new works, a dozen contractors 
have replied. The amounts of the tenders range from £6217, 
which is the tender of Mr. T. Dawson, Bury, down to £4561, the 
tender of Mr. T. Vi Kidderminster. The three lowest tenders 
have been referred to the surveyor for examination and report. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 
Manchester.—‘‘ No no trade doing, ” “ruinous 
very but 


ing depression 
had attend 


epen to sell over the year at current rates; but bu oa Leung they 


without material dettas m week, 
offer would have led to something under the 


uoted being 
taken. Lancashire pig iron is, if an; , & trifle easier, 39s. 6d., 
less 24 — equal to Manchester, now only held out 
for in very “Tn the av for 


poset -g daly ores all te offered 
here at very low figures. 

In the manufactured iron trade a few extra orders which were 
previously either being held back or in negotiation, have been 

iven out, and this has tended towards an appearance of more 

ess doing. The market, however, has not been a 
affected, and no better prices are obtainable—£5 5s, for 
and North Staffordshire bars, £5 15s. to £5 17s. 6d. for hoops, and 
£6 15s. to £7 per ton for sheets delivered into the Manchester 
district, with North-country ne again almost the same price as 
orders can be readily placed. 

In the engineering trades generally reports from most of the 
branches are to the that the there is a off, 
Some = to the general rule would, to be 
furnished in the tool-making branch, as Tendeestend that st altho 
there are a number of vacant situations for tool draughtsmen 
this ~ fhe draughtsman is to be found out of 
SS id certainly appear to be an indication 
that good in: in the drawing 
ices, whatever may be the condition of work in the shops. 
prone of very sim Lindley, and of 

been pai essTs 
‘ord. The which is on @ neat cast iron 
pillar with broad base, containing the countershaft and driving 
pulleys, consists of an emery wheel, underneath which is an 
Seubneks having the same ‘thape as the periphery of the wheel. 
is held in the holder, which also con- 


placed directly 
tters are 


of a piece of 
the throug wih an of The 
bent plate is ween the web of the rail at 

chair ; , by screwing up bolt through 


e jaw of the 
the slot holes, 
made to take a still deeper 
e 


| 
| 
| 
il 
ists for the purpose of holding until the properties appreciate in } 
value, as they certainly will do. The Baltimore and 15 o Com- i 
of grace” of calling in question ‘the action of various pai i 
Mr. Stevenson himself among the number,” when these various | 
parties and Mr. Stevenson were doing nothing more than they 17 
| 
fa tuere 18 ie Mic OUULLOUR fis give 
ppe of anything better in the immediate future. The quarterly 
leetings have certainly not left behind them any stronger feeling, / 
ht seem rather to have emphasised the / 
e brought back by | 
e meetings. erally no material revival is now loo orward ig 
as at all probable this year, and a continuance of the present low : 
vet iron, £5 1Us., £5 10s., | Duy simply from hand-to-mouth, as their experience so far has it 
bs, 1din. 10s., | been that a policy of waiting has been the most profitable to the 1 
D buyers. Even where sellers have recently induced buyers to give ij 
9 out fairly large orders, they are in many instances in not much se 
vin. | a better position, as they are finding it almost as difficult to get some H ; 
~~ . omers to take the deliveries of the iron they have bought as to i 
ce others who have not bought to give out orders. F | 
f\ he Manchester iron market on Tuesday was only very thinly i 
nded, and the business reported extremely small. For pig iron I 
t market rates were ‘ 
| h most cases a firm | 
/ \ ds the tendency is also to shrink within the compass of the 2 
/ 
\ 
7 
| 
\ 
| 
the cutters without re-softening, and this requirement appears ! 
be very by Messrs. Browett and Lindley’s new 
sharpening machine. 
Mr. James H. Lynde, of Manchester, has designed and patented | 
Sm,—I was not surprised to find in your issue that 
‘review of Mr. ly met with hi 
disapproval, wish I could have conscientiously made : 
more according to his taste. He however, quite mistaken in position, 
‘supposing that my brain had been * bemud: ” by a previous recently introduced that it has yet had an opportunity of any 
| 
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= 


extensive practical test, but on the face of it a very simple 
advantages attaching to the use of the ordi wooden keys. 

The result of the coroner’s inquiry into the Clifton Hall Colliery 
explosion, although bly the jury could have come to no other 
decision upon the facts they had before them, can scarcely be 


» sitting 
view of the matter, and passed a resolution to the effect that the 
verdict given was not in accordance with the evidence placed before 
the jury. This, however, may be taken more as the natural result 
of the prejudice entertained against a non-unionist colliery than as 
the outcome of fair criticism. But there are matters in connection 
with the disaster with regard to which it would have been better 
that something more definite could have been known. The main 
question which the disaster has brought to the front is the use of 
naked lights in mines. To the use naked lights the explo- 
sion was found to be due, and the question naturally arises— 
Should they be allowed in mines at all? The argument put for- 
ward at the inquest that a naked _ with its known danger, is 
preferable to the fancied security of a ‘‘ safety” lamp, which when 
danger arises is unable to stand the test, may opply very 
well to mines in which the old Davy lamps are still in use, 


P pro 
Unless not only the use of naked lights, but also the firing of shots 
when the de as are in the pit, are strictly prohibited in all 
mines, it is to be feared we shal periodi 
eal recurrence of such terrible disasters as that at the Clifton Hall 
Colliery near Manchester. 

The usual monthly meeting of the members of the Manchester 
Association of “yn and Foremen was held on Saturday 
evening, Mr. Thos. bury, C.E., in the absence of the ident, 
occu the chair. No paper was read, and the ings were 
purely formal, the election of auditors and the nomination of new 
members being about the whole of the business done. 

Generally the coal trade of this district continues in about a 
normal condition so far as the demand for house-fire consumption 
is concerned, the orders giving out, although very small in weight, 
being about equal to the usual requirements for the time of the 
year. In other descriptions of fuel the trade doing is, however, 
abnormally dull; the continued de; ion in all the large manu- 
facturing ches of trade keeps down the requirements of con- 
sumers, and common coal for ee ag hye is bad to sell, 
the short time prevailing throughout the cotton pre | 
districts, and the slackness of trade amo the chemical an 
salt manufacturers, also tend to very largely lessen the i 
ments for engine fuel. There is consequently a good deal of coal 
and fuel of all descriptions being thrown upon the market, and 
except where collieries are either prepared to run about half time 
or put into stocks, very low figures are taken to effect sales. The 
leading colliery proprietors in the Manchester district are holding 
firmly to their present rates, and at some of the large collieries in 
other parts of Lancashire there is also a disposition to stock their 
coal rather than force it on the market at any prices that can be 
got. There is, however, a good deal of underselling, and for 
temporary sales to clear away stocks it would be difficult to say 
how low some sellers would be prepared to B- The a 
current market rates remain at about 8s. to 8s. 6d. for best 3 
6s. 6d. to 7s. seconds ; 5s, to 5s. 6d. common; 4s. 3d. to 4s. 9d. 
burgy ; 3s. 6d. up to 4s. best slack; and 2s. 6d. to 3s, common 
sorts. 


12s. and 13s. per ton. s 

Barrow.—The hematite pig iron market is still weak, and there 
does not appear to be any immediate of a revival even on 
a limited scale. The long depression is being very severely felt in 
the district, and the consequences of an over- uction are begin- 
ning to be felt. The output of the furnaces has been for several 
months greatly beyond the requirements, and as stocks have 
increased very heavily, producers have at last been compelled to 
prepare for blowing out one or two furnaces, and as a consequence 
the number of ds is being reduced. The orders which 
are being given out are only sufficient to cover pressing 
requirements. Indeed, some of the parcels are very small, 
taking into account the quarter from which they come. Conti- 
mantel and colonial inquiries are very small, and no likelihoed of 
being any better for some time to come. Prices are unchanged. 
No. 1 Bessemer, 43s. per ton; No. 2, 42s. 6d., and 42s. for No. 3. 
Steel makers are in an even worse position than makers of pig iron. 
Not only are prices very low, but inquiries are very few—so few, 
indeed, that the mills are only working short time. It is owing to 
this department being so slack that stocks of pig iron are so heavy. 
Iron ore is still in very slow demand at same rates as last quoted. 
Iron shipbuilders are not quite so fully employed, though the 
position at present is satisfactory. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE official return of coals exported from the South Yorkshire 
collieries to Hull during June shows a total of 102,592 tons, as 
compared with 105,728 in the co ding month of 1884. Yor 
the six months January to June, 1885, the total is 532,256 tons, as 
com with 611,920 tons during the same period last year. 
Of the imports last month, 44,944 tons came by river, and 57,648 
tons by rail. The e: show a total of 60,818 tons, as against 
49,172 tons in June, 1884. Manvers Main heads the list by a very 
long way for last June, that colliery having sent a tonnage of no less 
than 11,224 tons, being more than double sent the previous June. 
Shireoak occupies second place, with 6808 tons; and Thry- 
bergh Hall is third, with 5544 tons. Denaby Main, from 
which 11,848 tons were sent in June, 1884, was again blank 
last month, and Fryston, which sent 5064 tons a year ago, shows a 
similar result, The increase in exports is mainly caused by very 
— demands from Russia—17,194 tons against 11,940 tons ; 
well as by Sweden and Norway, 20,923—13,028; East Indies, 

e e returns of exports again 
falling off. Hardware and cutlery alone have fallen in value from 
£250,932 in June, 1884, to £235,794 in June, 1885, the falling off in 
the half-year being equal to rather over £200,000. Russia fell from 
£5591 to £4660; Germany, from £13,427 to £12,574; Holland, 
from £7212 to £6425; France, from £12,152 to £10,900; Spai 
and Canaries, from £7006 to 3; the United States, 
£26,559 to £21,587 ; pate West Indies, from £4221 to £3742; 
Brazil, from £13,881 to £12,694; the Argentine Republic, from 
£10,513 to £8186; British North America, from £9559 to £7266; 
British Possessions in South Africa, £4909 to £4570; British East 
Indies, from £19,447 to £19,257. Australasian markets alone show 
an increase, the value having risen from £47,006 to £52,521. 


and i 
Republic and Australasia; while the United States, Mexico, 
Brazil, and Peru, which were excellent customers in June, 1884, 
have taken nothing during last month. 

The home trade in rails is expected to receive a fillip this year, 
or early in 1886, necessity several will be 
under of re-laying ions of their lines. Stubbornly as steel 
wear 


tear of railway traffic, there is a limit to 


sales are 


their endurance, and in the opinion of many princi of rail firms 
the time is at hand when the companies will be obliged to incur 
heavy expenditure on this.account. The foreign demand will also 


in the sections. In one instance, the work of Mrs. E. ton, 
in hafting round tang table-knives, has been very highly com- 
mended by artisans themselves, although she has not succeeded in 
winning a prize. It is part of the Sheffield industrial system to 
have “‘ small masters,” t.c., small manufacturers, whose employés 
are uently limited to the members of their own household, 
and in cases the girls as well as the boys learn a useful craft 
by which, if necessary, they may earn their livelihood in after 


years. 

Messrs, Walker and Hall, of the Electro W Howard-street, 
Sheffield, have completed a splendid specimen of plated ware, in 
the form of a plateau for the bridecake, which is to form the 
present of Liverpool to the Princess Beatrice on her approaching 
marriage with Prince Henry of Battenberg. This massive plateau 
is 54in. in diameter, and is of a most tasteful and appropriate 
design, the workmanship reflecting the greatest possible it on 
the artistic skill of Messrs. Walker and Hall’s employés. The 
senior partner in the firm, Mr. J. E. Bingham, who is the Master 
Cutler for the year, had an unity while Prince Albert Victor 


was recently in Sheffield as guest, of showing the — to 
his — ighness, who expressed himself as being highly pleased 
with the plateau. Messrs. Walker and Hall have a special repu- 


tation for this class of work, and have accomplished some notable 
examples of silver work in their time, not the least of which was 
the famous “ Plimsoll Cup” in solid silver, to which the firm con- 
tributed the precious metal, and the workmen gave the labour. 
The Denaby Main strike, which has now lasted for over thirty 
weeks, has culminated in a riot of some magnitude. Those who 
know the facts will not be ised at this regrettable incident. 
The company has endeavow to fill the places of its excited 
miners with strangers from Staffordshire Cornwall, and there 
is no denying the desire of these new-comers to stay and work 
on the masters’ terms, urging, as they do, that in their own 
districts they can get no work todo, and are glad to have the chance 
of earning 5s. a day. The Denaby Main men, while disavowing 
all intimidation, undoubtedly succeed somehow in preventing their 
old employers keeping these new hands. On Saturday and 
Sunday the strained relations between a new body of Staffordshire 
men and the former workmen were ruptured by something like a 
real battle. A Staffordshire man, believing himself to be in 
from several of the locked-out miners, turned and 
on them. He hit two, and was subsequently arrested. 
ated encounters, in which several people were injured, after- 
wards took place. On Sunday the opposing forces met in 
hostile array, heavy missiles being employed on both sides. 
So serious was the disturbance that the police charged the Denaby 
e fight by the strong arm of the law, the Denaby men ically 
won what they had been contending for. Late at night 150 of the 
Staffordshire men, drawn up on one side of the » had an 
interview with the Denaby men—-nearly 1000 strong—drawn up on 
the other. The Staffordshire miners told their former foes of the 
field that they had decided to throw up their work and return 
home, and that they would do their best to prevent others es 
their district for Denaby. The decision was received wi 
tremendous cheering, and thus the Denaby men have once more 
succeeded in keeping their masters’ pits idle, and preventing work- 
people from accepting a system of working which they will not 
even try for a month. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) . 

THE outlook as regards the Cleveland pig iron trade is as gloomy 
asever. There was but a poor attendance at the market held at 
Middlesbrough on Tuesday last, and scarcely any business was 
transacted. The price of No. 3 g.m.b. is maintained at ’32s. per 
ton by merchants, and it is said that some makers will now accept 
the same -— The leading firms do not, however, take less 
than 32s, 6d., and some ask even more. Where special brands are 
required the maximum price is naturally paid. Merchants are 
offering No. 3 at the same price for forward as for prompt delivery, 
but they make few sales, and only for small lots. Buyers are not 
easily tempted even by this low figure; as they expect less will yet 
be taken. Forge iron is in poor request, and the price has again 
fallen. It can now be bought at 31s. 6d. per ton, and in some cases 
it has even changed hands at 31s. 3d. 

Holders of warrants show no desire to sell, and the price is 
firmly maintained at 32s. 9d. per ton. 

The stock of Cleveland pig iron in Messrs. Connul’s store at 
Middlesbrough has increased 1850 tons during the past week. 

Shipments from the Tees continue to be unsatisfactory. Th 
only amounted to 30,184 tons on Monday last, being about 7: 
tons less than during the corresponding portion of June. 

Nothing new or favoyrable is to be said with respect to the 
manufactured iron trade. Fresh orders are very scarce, and suffi- 
cient specifications to keep the mills running regularly are not to 
be obtained. Quotati are still £4 15s. per ton for ship plates 
and £5 for girder plates. Angles are offered at £4 Ibs. and 
common bars at £4 17s. 6d., as before. The demand for steel is 
also slacker, though the works are at present fully —— 
Steel plates are £7 to £7 2s. 6d. per ton, and angles £6 12s. 6d.; 
all f.o.t. at makers’ works, less 24 per cent. 

The value of goods exported from Middles' h during last 
month—exclusive of coal and coke—amounted to £210,214, being 
an increase of £424 over June, 1884. At Newcastle the returns 
show a decrease of £14,795, the total amount being £198,525. 

At a meeting of Cleveland mineowners and miners, held at 
Middlesbrough on the 10th inst., the sliding scale for the regula- 
tion of miners’ hag. was renewed for a further period of two years. 

It is extremely difficult at the present time to realise, by auction 
or reasonable prices for second-hand plant, 
tools, or machines. ithin the last two or three weeks two such 
sales have been made, viz., one at the Perseverance Works, Leeds, 
and the other at Elsecar. Very 
cases, and many of the lots were literally given away. Machinery 

ly attended by brokers from all parts, and onl: 
sparsely by bond fide purchasers. The brokers manage to wor! 
into each other’s hands and do not compete. But when an unfor- 
tunate individual not known to them is seen to be eager for a lot, 
they bid against him, and run him up until he is satisfied he can 

t no benefit by attending sales. Unless previously disposed of 

private treaty another engineer’s plant is likely to be sold at 
Leeds in two or three weeks, viz., that of the late firm of Dawson 
and Nuneley, of Hunslet. It includes some good tools, and should 
neThe shipping trade to Spain from the North of England is being 

e shipping ie to Spain from the No ng! is bei 

adversely affected by the visitation of the cholera to that country. 
There are now 90 to 100 steamers lying idle at Bilbao waiting their 
turn. This is bad enough of itself, but when the extreme lowness 
of freights is considered, it becomes evident that nothing but loss 
can be the consequence of continuing to compete in such a trade. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Busrness generally has been curtailed this week on account of 
the Glasgow Fair holidays, which began i on Monday, 
and actually on Thursday, when the works were closed for the 
next week or two. Several firms of shipbuilders and marine 
engineers, who are extra busy with Admiralty and other contracts, 


prices were obtained in both | !' 


are desirous that their workmen should come back at the end of a 


week, but in other cases workshops will be closed for the 

part of a fortnight. There will be no business in the different 
markets until Tuesday next, and the whole of next week will be 
necessarily very quiet. The approach of the holidays caused extra 
animation in a number of 


past of 
Scotch pig iron were 7044 tons, as compared with 7410 tons in the 
preceding week, and 10,199 tons in the week of 1884. 
At Calder an extra furnace has 
now ninety-one in operation against ninety: 
last year. The slow inquiry has led toa addition to stocks, 
the quantity added in Connal ty. 
the course of the week exceeding 2000 tons. 

Business was done in the warrant market on Friday at 40s. 11d. 
cash. On Monday transactions occurred at from 40s. 104d. to 
40s. 11}d., and back to 40s. 11d. cash. Tuesday’s market was 
sare at 40s. 10d. to 40s. 11d. cash. Transactions were noted on 

ednesday at 41s, O}d. and 40s. 11d. cash. There was no market 


to-day (Thursday). 

reduction in some of the quotations. Free on board at Glasgow, 
Gartsherrie, No.1, is quoted at 46s. 9d. per ton; No. 3, 44s.; 
Coltness, 48s. 6d. and 46s.; Langloan, 48s. and 46s. 6d.; Suromer- 
lee, 47s. and 44s.; Calder, No. 1, —; No. 3, 44s. 6d.; wie 
46s. and 44s.; Clyde, 46s. 3d. and 42s, 3d.; Monkland, 41s, 
39s. ; 40s. 6d. and 38s. 6d.; Govan, at Broomielaw, 
and ; Shotts, at Leith, 48s. and 48s.; Carron, at G: 


41s. 
mouth, 51s. and 47s.; Kinneil, 
G and 4is,; Eglinton, 41s. and 
38s. 6d.; Dalmellington, 43s. and 40s. 

The past week’s shipments of iron manufactures from the Clyde 
included four locomotives and engines, valued at £10,800,. for 
Calcutta, and four ditto, valued at £11,724, for Huelva; a steam 
dredger worth £3900 for Melbourne, steam barge, £1000, for Port 
Said, and a screw steamer, £7000, for Alexandria; £9150 worth of 

iron is, including 
&c., to the value of £10,540 for Calcutta. es . : 

The inquiry for shipping coals is pretty well maintained, the 

i week’s shipments including 26, tons from Glasgow, 327 
rom Greenock, 2406 from Irvine, 6112 from Troon, 8341 from » 
14,088 from Grangemouth, and from Bo'ness, In 
Western district the inquiry for house coals is small, as indeed it 
is elsewhere. Miners in the Glasgow district have been making a 
large output in anticipation of the fair holidays, which began 
towards the end of the present week. The quotations of coals 
are still low, ranging at the “td side from 5s, 9d. to 6s. 3d. for 
main, 5s. 3d. to.7s. 3d. for ell, 6s. 3d. to 7s. for splint, and 7s. to 
8s. for steam. On both the East and West coasts freights are low 
for coals, with a slight tendency downwards in certain 
owing to there being a plentiful supply of tonnage. . 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

The old French sa; that the 
pass applies in a marked degree to the Welsh Railway Bills of the 
— few years. Schemes that are indispensable for the mineral 

evelopment of the country, and upon which the prosperity of 
large populations depends are sent to the limbo of rejected Bills; 
while others, which jar with existing arrangements and infuse the 
bitterness of competitive rivalry into the social class, pass the 
Rubicon easily. could be more needed than a railway to 
develope the great tract of coal from Risca? One of the first of 
mining engineers told me personally that such a line would prove 
another Taff Vale ; yet two efforts have been made and unsuccess- 
fully. It remains to be seen whether the Rhymney Railway Com- 
pany will fare better. I note that the preamble of the Barry 

ock and Railways Bill has passed the House of Commons Com- 
mittee. It was the carefully expressed and elaborately supported 
argument of the counsel for the Marquis of Bute and the Taff 
Vale Railway that the line was totally unnecessary. 

Iam glad to hear that the Monmouthshire coal scheme, to which 
Ireferred last week, is solidifying. It isa bigthing, which means work- 
ing an extensive tract by a new company, and ultimately descending 
to the lower measures, The coal trade is not quite so buoyant, 
and can only be said to be partially active, some favoured coal- 
owners being much more’ flourishing than others. Up to the pre- 
sent, however, the Cardiff district cannot be said to have done 
badly in 1885. The total coal shipments from January to June 
30th, 1884, amounted to 4,137,851 tons. © This half-year they have 
totalled 4,238,447 tons, thus showing an increase of 100,596 tons, 
The height to which the prosperity of the Welsh coalfield has 
arisen is well shown when we compare the totals with other ports 
of the kingdom. Thus the total of the whole of the Tyne 
for the same period in 1885 shows but 4,029,130 tons; Sunderland, 
1,827,413 tons; Newport, 1,440,143 tons; Swansea, 788,590 tons; 
and Liverpool, 660, tons. The present coal trade of Oardift 
shows now an annual shipment of ten million tons, and, in respect 
of quantity, is all that can be needed ;-but a shilling more per ton 
would be a great boon to master and man. House coal is sluggish, 
and the result is that some collieries are only ek three to 
four days per week. Small steam is firm in price, is being 
picked up readily in all quarters. 

Patent fuel is in steady requirement. At S France, 
Italy, and Russia are good customers, Cardiff, too, is doing a large 

e. Prices, 9s. 9d. to 10s., and firm. 

I have no change to re in the iron and steel trades. A 
moderate make of rails and bars is going on. COyfarthfa, Dowlais, 
and Tredegar, with some of the other large works, show something 
like the old activity, and at Tredegar especially ae are a | 
of future business, as the management have successfully contend: 
with the difficulties of making steel sleepers, and are now i 
them out. This sleeper weighs 120 lb., and is rolled in su 
engths as only to necessitate the wg = hy two crop ends instead 
of six. I hear that good orders from India are to hand, and Wales 
perf be congratulated upon initiating a new and promi 


Tin-plate is firmer in price, and inquiries are on the increase; 
but some degree of quietness prevails on account of stock-taking. 
The prevailing — is that the action of the masters in agreeing 
to a stoppage o 
thing is certain. Makers are putting prices up, and buyers are 
showing more anxiety to close for forward deliveries. “The quality 
of the make at present is unexceptionally good. No fault can be 
found, and if -the leading makers continue the excellence of their 
brands, they can be assured of cite an advanced price. A 
hopeful state prevails in the trade, though June sales were less 
nearly 5000 tons than in May. Still this was not » 
as com’ with June, 1884, we show an increase of tons. 
The -plate formerly Leech, Flower, 
eir old repute for artistic decoration 


cargoes coming to 
The examination of colliery managers at Bristol has ye 
i i these 


seven 
was a working collier of the Aberdare Valley, and is a fine 
and healthy stimulus in the fact that he was able to head ” 


to 
competition, and prove his capacity to govern in the pit where 
had an ordinary worker, 


comes to: 


one week in four will have a good effect. One. 


5 
a an additional £1,000,000 in railway extensions. ; 
: It may be mentioned as a noticeable feature of ‘‘ The Cutleries ” 
f regarded as @ satisfactory ending of the investigation, and until | —the short name by which the Cutlers’ may Industrial Ex- | account of the necessity of finishing up pressing orders, but the 
i Mr. Arnold Morley has presented his report to the Home-office the | hibition is now known—that there are sev female competitors | general tone of the markets has, on the whole, been quiet. 
| in yuiry cannot be said to have been finally closed. The Miners’ The demand for Scotch iron is poor even for this season of the 
{ year. A desire on the portat bears to cover over sales led toa 
i considerable number of transactions in warrants, which - are 
; strongly held and not easy to obtain. The result was that quota- 
‘ tions have been steady, the ing on the av somewhat 
but with one or two of the best lamps brought out during 
the last two or three years, an almost absolute protection against 
Shipping, which generally has only been very dull for some 
weeks past, is reported to be showing indications of improvement, 
which may help to take away some of the steam coal at present a ==—_—_ 
drug in the market, but prices continue very low. 
For coke there is a moderately good demand; at the ovens eee 
ordinary qualities average 9s. 6d. to 10s., with the best sorts up te 
Heavy decreases are also reported in steel, chiefly with the United suggests a good feature for the company. 
States and France, as well as in steel rails, the leading markets —————————————————————— "Tren ore is very dull. x 
Pe House _coal 7 8s. 3d. for No. 2 and 9s. for No. 3 


JuLy 17, 1885. 
NEW COMPANIES. 
following companies have just been regis- 
Heveenoid Syndicate, Limited. 


up dare “fully the ject of com- 
pan: acquire work the patents No, 6232 
December, 1882, sealed June, 1883, 


No. 1571, of 16th granted Cc. 


respectively to Mr. Henry 
Henry Huth, for inventions relating to the 
preparation and manufacture of rubber, 
nanan or any analogous gum, The mem- 


The number of directors is not to be less 


board for the year ending 25th March, 1886, is to 
be a maximum of 10 per cent. annum on the 
profits for the current year, or in case the profits 
do not exceed that sum, a minimum of for 
each director, and a minimum of £50 for each 
director for all subsequent years, 


mM Securities and Trust 


Upon terms of an agreement of the 26th ult. 
this company proposes to purchase from David 
Chadwick an an Sees Boardman, carrying on 
a in London and Manchester as account- 


indi- 
viduals, 8, or municipal tions, ct was 
registered on the 3rd inst, with a capital of 
each, 
and 100 B or deferred shares of £20 each. Messrs. 


to act as managing directors ata 


Shares. 
M.P., Barnard’s-green House, 


J. Bemick, Haydon Bridge, Northum- 


M. A, 72; West Cromweil-place 
*D. The Poplars, 
accountan: 
Boardman, Redmond- 
accountant .. we 
J. Harcourt Smith, Barnes, Surrey. oo 408, 
The number of directors is not to be less than 
three, nor more than twelve ; qualification, 20 A 
shares ; the first are the subscribers denoted by 
an asterisk. The remuneration of the ordinary 
directors will be at the rate of £100 per annum 
each, with £50 additional for the chairman, 


s8 88 88 8 


New Explosives Company, Limited. 

On the 2nd inst. this company was registered 
with a capital of £150,000, in £5 shares, to acquire 
the undertaking, business, and pro ot the 
Explosives Company, Limited, uding th 
property at Stowmarket, Penrhyndendraeth, and 
Pembrey. The subscribers are :— 


= -road, Teddington ., .. .. 
*A J enchurch-street; chemist 
*K. HL Hindley, 126, -street, East 


Cw, Bennett, 68, Coleman-street, ‘solicitor | 
*F, Thorn, 8, Addison-: 
E. G. Saunders, 68, solicitor. 


The number of directors is not to be less than 
three, nor morethan six ; qualification, 100 shares ; 
the first are the subscribers denoted by an asterisk, 

Messrs. H. Sandeman, 
worth, and W. H. ‘Clarke. Rumuneration £500 
sep ye with an additional £150 per annum 

the chairman. 


1 
1 
1 
accountant . a 1 
1 
1 
1 


Patent Gum and Rubber Company, Limited. 


Upon terms of an by onena of the 10th inst., 
this company proposes to purchase certain British 
and Foreign patent rights relating to methods of 
hardening resins preparations therefrom. It 
was registered on the bar be: inst. with a capital of 
£55,000 in £100 shares. The purchase considera- 
tion is £28,000 in fully paid shares. The sub- 
scribers are :— 

*W. Hart 1 
*H. A 
J. Suter, Uimen Lodge, Lee- — merchant 

. Seyd, Wiesbaden, merchant .. ee 


The number of dretars in not toe than 


Billi 
merchant 


1 

i 

E.C., merchant 1 
merchant. 
1 


Syrinz Company, Limited. 
was registered on the 2nd inst. 
£4 £1 shares, t0 acquire 
from from Monee Clarke and Gillespie the patent of 


Lawrence Hey- | corres 


THE ENGINEER 


59 

and the business of man' Condensed from the Journal of the Commissioners of | 8278, PLate &c., P. M. Justice.— 

the said engine, and the business of mec at &e., H. H. 

on 3 latent ISCONNECTING, , CLuroHes, &c., 
itevenage, The ha: used much unnecessary le moyance, | _hill and F. Jones, don, 

th io and to the Patent-office on 8281. and other Guxs, H. 8. London, 
Shares. the number of the page of THE ENGINEER at wh 8282. eg Mareriat for Puriryina Warer, O. 


1 
W. Onslow Times, Hitchin, Herts, solicitor .. 1 
W. Carling, Hitchin, n 
F. C. Pearce, SS 1 

J. Times, 27, Leadenhall-s 

F. Collins, Stevenage, clerk .. 1 
J. Gillespie, Stevenage, engineer 

Most of the tions of Table A of the Com- 
panies’ Act, 

RUST CEMENT. 

One of the most adhesive and. durable of 
cements known to mechanics who essay to unite 
iron surfaces is the oxide of iron itself; with this 
a joint can be made so perfect and sound that the 


iron will break before the cement will 


returning 
stion of the 


gives the red colour to the “ brownstone”—red 
sandstone—so much affected for building purposes, 
These stones are only sand cohered in mass by 
iron rust, Their formation can be witnessed even 
now on some of the New England beaches. The 
narrow slightly raised windrows of sand 
thrown up by some heavy storm * some very high 
tide, so that they are beyond the red 

effects common tides and winds, can 
be noticed slowly solidifying. Fragments may be 


and | gathered which are only sand slightly held by the 


oxide, but others may be found which are embryo 


stone—if such a term may be allowed—solid to |. 


the ory» , and capable of being thrownas missiles, 
Beyond these are the shingles of the beach and 
the cliffs that define the shores. ola olden time 
pressure outerlying layers, at lengt. 
‘solid rock,” as we call call it. And ron iat this quarried 
of ry — with iron is still 
soft, and for ing purposes requires seasoning 
—the gradual reabsorption of the water given 7 
the atmos ngend and this water is essentially 
or it has oxidising effect of salt water, for ite 
effect on ron 13 i to that of salt water on 
iron under similar circumstances. 

It is evident that any substance that induces 
rust in iron is not a safe one to use in connection 
with permanent structures of iron. Some years 
ago an instance of iron in connection with red 
sandstone — brownstone — was noticed, where 
wrought iron rods were secured into steps of 
brownstone. 
iron in the stone was disintegrated into 
threads. In this instance the — of the i iron 
balusters was sulphur. And sulphur is much 
worse than lead ; it is impossible to secure iron in 
stone, or even ‘in iron, by sulphur. Lead is 
perhaps as safe as any material that is not too 
expensive to use. In removing an iron fence, the 
embedment of the palings in lead lining the holes 
in the stone, making a superficies of about 14in. 
was ily overcome by lever action ; while the 
cross section of the same erred through i iron rails 
iron on iron, the area less than = ay 
necessitated the use of eaaw and cold 
—Scientific American. 


South Kensincton Musrum.—Visitors during 
the week ending July 11th, 1885:—On Monday, 


Tuesday, and free, from 10 a.m. 
10 p.m., Museum, 7246; mercantile 
Indian section, and other ther collections, 2616. On 


to 6 p.m., 

“Indign and other 
"Total, 11,714. Average of 
k in former years, 17,429, 
opening of the Museum, 
THE Use or Gas.—The town of 
tts! 


Pi affords an illustration 
of what ‘may be oe oe in the use of 


town through 5fin. pipe and one 
being laid. pressure of the gas at the wells 


is from 150 1b. to 230 lb. to the square inch, 


The stairway was removed, 8239, 


7th July, 1885. 


som Automatic TELL-TaLE APPaRATvs, A. 
johnson and G. G. Rhodes, 
Nace Borris and Stoppers, F. G. Riley, 


ion, 

8199, Sxrps, Caszs, é&c., Hum Manchester. 

8200. Srzammxa Woven Fasrics, J. Hawthorn and J. 
. Liddell, Man: 

8201. SpapEs and D. Willetts, 


8202. Tors and Heat PRESERVERS, 
‘unter, 


8204. Cuippine or SHEARING TL 
T &c., G. and ©, Bal 
PRING CLOSING 
‘onas, &c., 


8206. Pouevs or Davun, 


Taps, W. B 
208. CoaL-cuTTina Macuines, R. Thompson, Liver- 


CHEMICAL Printine System, H. 
8210. d&c., Frames, A. Dilthey, 


Manc 
8211. A. M, Clark.—(@. Krich- 
ind A, Edmonds, United States. 


8212, Boor Vv. 

J. Mino nd Welch, 
ion. 

8214, CiGARETTES and CigaRETrE TUBES, E. L. Delaney, 


Sream ENGINES, L. B. Carricaburu, 
8216. Vatve Gear for Dupiex Stzam Enainas, L. B. 


8217. Punverisine OR’ &c., H. J. Allison,— 


8218. C. 


$220. Macuinery, J. and N. Green- 
wood, Halifax. 


8221, Cans, W. H. Bul Birmingham. 
$222. M: Mweatiso SPEcuLA La V. Safarik, 


8223, Army TrENcHING Toots, A. H. Storey, London. 
Braz, W. Ww. Brett, 


8226. J. H. Johnson.— 


The Bagle Pi Company, United States.) 

an T. i. White and R. G. Brooke, 

an 

8228. Voutaic Batrerizs, H, I. Harris, London. 

8229. SunsHape or UmBRELLA,,C. Wells, London. 

8280. PekaMBULATORS, M. Moses, London. 

8231. Rerricerators, A. J. Askew, London. 

8232, Corrgz-pots, T. W. Arnall, London. 

8288. Formina on Warcn Cases, C. 
Chabot, London. 

8234. Mou.pine Cicars, W. R. Lake.—(W. J. Fox and 
J. Laylor, United States, 

8235. Wink Banps or Tixs for Boxes, W. R. Lake.— 
(A. Blkan, B. Lande, and H. Frank, United States.) 

8236. MACHINE Guns, 0. Jones, London. 

8237. Foop for Pou.try, W. R. Lake.—(S. 8. Myers, 
United States.) 

8288. Benpino, &c., Epoes of Sx R. 
Steam Borers, A. M. Olark.—(B. ¥. Wright, 

| 840, d TR: A. J. Boult.—(W. S. 
ICYCLES an CYCLES, . 
din United States ) 
NK from Liquors, T. Frusher, 


8242. for Grinpine ALmonps, &c., W. T. Osch- 
wald, London. 

8243, Lace and other Wiepow Curtains, F. H. Good- 
yer, London. 

2244. CarTRipog from Papgr, &c., G. M. 
Peters, London. 

and Sxogs, L. and J. W. Haylock, 

8246. Strarners for Miuk, J, L. Abell, London. 

8247, Wire, A. J. Boult.—(4. 2. Benton, 
United States.) 

8248, Fire-escapes, D. Pattison, London. 

8249. J. Banks, London, 

8250. OxIDISED or SoLiIFIED Ow, &c., F. Walton, 


London. 
8251. Furnace Grates, L. 8. Dulac, London, 


8th July, 1885. 
8252. Sprinc Matrresszs, J. T. Barnett, Manchester. 
8253, of Upsoistery Gimps, G. P, Lee, 
ester, 
8254, WeatHer Boarps and Dravont Exc.iupers, 
W. B. Shorland, Manchester. 
8255. Brakes for WHEELED CARRIAGES, M. J. McGrath 
and R., A. Gardner, 


8256. Governors for TURBINES and WATER-WHEELS, 
C. L. Hett, Brigg. 

8257. Sprina Motor for Drivina Szwina Macuines, 
W. A. Evans and J. McVey, Dublin. 


and &c., J. Fytton, 

8259. Batas and other Wasuino Vessezs, J. Shanks, 

8260, ALum and of Acumuina, T. Robinson, 


G 
PENING ahd of Borrizs, J. Webb, 


As 8262, Burr Duriex Stoxe Breaker, &c., R. Brook, 


Brown or 


jon. 
The | 8283. Eanru Bonina, F. J. J: 


F. Oberg; Lon: 


farvis, London. 
8284. Unperrrames, &c., for H. J, Haddan, 
—(Col. F. C. Trench, 


Fotpine H. Haddan.—(Vopel and 


R. Barnard and E. Miles, 

ion. 

8287, Matcu-Box Cass, D. R. Kirkland, Glasgow. 

8288, or Drags for Carriages, &c., J. Gard- 
ner, Glasgow. 

8289. Griswoup’s Stockine Macuings, R. 


2 Alsepti, Exeter, and R. Bal- 
NCERTINAS, J. 
London. 


ONOMISING WaTER in HyDRAULIC &., 
I E. J. Eyres, Lond: 

res, on. 
8293. Diaoine rages. J. A. Lewis, London. 


Leap 
8295. Sips’ 2, D London. 
. Rorary Steam ENGINE, . A. Barlow.—(J. 


9th July, 1885, 
Poses for Formine Grooves in Borris Mourus, 
B. Stoner, Ba 


D. 4 
$806. E. M. Knight, 
Maxine Saccens, Crucisies, &c., T. C. Fawcett, 


sso Bat and Castors, L. Sergeant, London. 

8803, Hau, &c., 

8304. GzwERATING Dry HYDROCHLORIC ACID Gas, T. B. 
and A. V. Saunders, Bradford. 

8805. Rotary R. Whi Sheffield. 

8806. Mourupreces and Dres for Maxixa Bricss, R. B. 


‘AND for RELLAS, &c., W. H. Gay and W. 
Davies, Birmin, 
Cuecx Hooks for Harness, A. P. Rockwell 
and F. T. Davis, London. 
A. P. Rockwell and F. T. 


Lon 
8810. while Grinpino, Suarine, &., H. 
Besson and E. N. Kent, London. : 
8811, Axxs, H. Hammond, London. . 

8812, Maxine ELEctric Coxpucrors, J. G. Parker, 


8813. Suivgs, J. B. Halifax. 
W. ©. McEntee and J. Hughes, 
8815. Stanparps for R. R. Main, Glasgow. 
8816. Enoinzs, W. Lowrie, London. 
8817, ARMOUR:PLATING SuPs, E. P. 


8818. Uritisina Scrap TIN-PLATES, Bayley, Bir- 


8819. GENERATING W. P. Thompson, 
Liverpool. 

8820. Rep Cross Brut, L. France.) 

8821. ELECTRICAL 

8822, Bator Boxss, &e., W mson, London. 


Securina to > F. E. 
for Fiour and Semoumma, 8. Leetham, 
DrcoraTInG and Gass, A. M. F. Caspar, 


CLE, J. Barrett, Godston 

8327, the of Sarps, &c., A, 
Myall.—( W. Judd, 

Ornpwancr, B. E. , London. 

8329. SuPPoRTING and PACKING Axis of Drrme 
Cy.inpers, G. Howarth, London. 

880. Motive Powgr 8. Butler, London. 

8831, Carson ELement for GaLvawic Batrenize, A. M. 
Clark.—(C. Goodwin, France.) 

8382, Cooxine Apparatus, A. McClev 

8833, CLEANING GRAIN, W. R. Lake.—( 
United Galen) 

8834. Pires, W. Hardy, jun., London. 

8835. CoLour Gavoxs for Tintep ©. D. Abel, 
Vaquez-Fessart, France.) 

8836. BLocks of Compingp Incor Iron and PopDLED or 
Facor Inon, C. Abel. C. Glaser, Germany.) 
8837. ADJUSTABLE Music Stoot, W. Bevitt, Romford. 
—(H. #. Merritt.) 


Cockrell, 


10th July, 1885. 
Name, PLates, H. Franklin and B. 


8839. SAFETY STEP-LADDER yy Edmondson, J. 
and T. Procter, Skipton-in- 


Crave 
8840. W. W. 
8841. MANUFACTURE 


Lond 
W. E. Wiley, Bir- 


ming! 

8842. Sarety ATTACHMENT for Earninos, &., J. 8. 
Whitten and H. G. Plant, Birmingham. 

Expiosive Provectites, &c., D. R. Dawson, 


iw. 
8844, AiR Pump anp CirncuLatTina VaLves, M. Jones, 
Swansea. 
8845. DyNaMo-ELECTRIC Macuings, &c., 8. W. Cuttriss, 


8846. Lamps, J. Lucas, Birmingham 

8847. “for Makino BRICKS, &c., T. C. Faw- 
ce! 

Tastes for Ratways, C. Robertson, 

8349. Hammer.ess Guns, W. Ford, R. Jack- 
son, and W. Toney, gham. 

8850. Cockine and to 

"eens W. Ford, kK. G. W. Toney, Bir- 
mingham. 

ISINFECTANT TaBLET for CHanorxo Tanks, W. 
H. Symons, London. 

8852. brusHes, T. R. Anderson, Dundec. 

8853. Propucina aud Co) Varours, A, EB. 


Robinson, 
‘aLV8, W. 8. Gardner and A. H. 
ove, 
8355. JAcqUARD Hanwess for Weavino Fasrica, 1. 
Thomis and M. Priestley, 
= Foresiont for at Niout, 


iis, London 
8857. Roorina, C. Holden, London. 
8358, AUTOMATIC FIRE-EXTINGUISHING SPRINKLeRs, R. 


and as the consumption is variable, the a 8360. Compounn, EB. Wat! California. 
pressure ‘ovey, Birming’ . kins, 
at the city cannot be given. Greater 8265. Paevawrino the 8861, Uninat, C. M. Kihim London. 
might be obtained at the wells, but this would on Usx, M. Moore, London. 8862. SPRINGLESS Latcues, W. A. Rees 
we the, | 826% . Impression Trays for T. W. 6064, 870: we to produce a GLaxep SuRFAcE, 

escape of all superfluous gas. The enormous | 9268, § when in Use, J. W 8845. C dee, C. 
parison . pressure RovoHT Inow and . Norden-| London. 
20m pond Wittenstrom, 8367. Staxp for Exurarrixo Piorunss, ¥. Bishop,—(J. 
lighting. t of na ges now | and J. Barker 
furnished for use in Pittsburg is su to be 
Tike 25,000,000 cubic fost 007). and Repgatinoe Fine-arus, A. 
for the same | 8278. WaTerrroor Cars, B. Kempner, London. 8371. HOPPER Brown, London. 
city probably fi below 3 | 9274. for Transmitting Motive Powrr, T. Cc. London. 

ona a ous kinds in Pitts- Kendrick, Greet. sHING Apparatus, W. 1. Scott 
burg now 200 he used London. Borns, &. Coultas, 


ELECTRIC Ixpicators, J. Newton, London. 


his syndicate Was constituted by deed 
settlement on the 22nd ult., and registered 
giving the prover numb the Specification. ~ 
Anding the af the Apecification, 
Applications for Letters Patent. 
** have been “‘ communicated,” the 
name address of the communicating party are ] 
printed in italics. i 
Valters, 12, Tokenho d, b 
"J. @. Minchin, 2, Metal “—Exchange-} 
R. B. Huth, Great Marlow.. .. .. . 
W. C. B. Munro, 64, West Cromwell-road | 
J. Findlater, 88, Wellington-street, w } 
oving the cast iron pipe of bilge feces | 
rem: iron pipe of a pump from 
M. T. Bradford, 52, Queen Anne’s-gate, ship that had made f Atlan oyages, it Jus, . Morel, France. 
Hereford street, merchant to the. sections The 8298. AncHor Capstans, J. Eyres, London. if 
H. D. Poole,’88, Chances ee fanges had been pasted with a cement of cast iron | 
ings and filings, mixed with — and sal- 
ammoniac, moistened with water. en the nuts i” 
—three in each flange—were set up on the bolts : 
and the union was completed. The four voyage: . ; 
my | and upied nearly a year i 
three, nor more than five; qualific When the was attempted, | poo 
capital; the first are th oven the was division 
oted bi terisk. Mr. A, tween the solid castings an e intervening ; 
cements. The sulphur and ammoniacal salts are | 
simply means to more rapidly oxidise the iron 1 
drillings and filings — the iron rust is really the ee 
cement. If time is allowed, ordinary water or 4 
salt water would act as a solvent, <a 
All our iron ores are simply oxides, and when | 
they are to the atmosphere show the 5 
ordin our of iron oxide—red. This oxide } 
Corporation, | 
mated. 
q 
style of Chadwicks, Boardman, and Company, i / 
such part of the said firm's business as relates to om ami. = 
ll | 
| 
consideration is 100 B shares. The subscri ii 
| 
4 
shares, | 
m i 
co} 
the wells are eighteen mile distant on the one ree Dowson and J. Taylor, London. 
i 
t ° 
the first are the subscribers, denoted by an ! 
asterisk, Mr. Richard Le Doux. Remuneration, : 
£105 per annum to each director. ' 
| 
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Cunarey-ror or Suoxe W. P. Laké, 
8876. Frxise Wiexs in P. P. Burt and 
8878. Corrox, Suk, &c., J. Dugdill, Maa- 
8379. Bumps, &c., to RoLuEns, 

G. F. Manchester. 
8380. Fioats for Reautatine the Momon of 
888]. and Psotocrarinc 


Cameras, &., J. M. C. Grove, ls 
8382. Hyprate, SuLPgatE, &c., Salts umina, H. 
Richardson, Jarrow-on-Tyne. 
8383. MawuractuRnine Gas Hooxs, A. E. Gorse, West 

Bromwich. 
8884. Wasninc Macume, W. H. Tiplady and Wood, 


Brower for Domestic Fine-crares, R, fi. 


Mani 
8386. Fite Gorpk for Saws, R. R. Robérts, 
8387 tr UMENTS, P. 
USICAL INSTR’ 
8388. Hi A. 


8389. BE" Adams, 
$300. Buses, sharp 
8391. Comer Gross Hopes, W. Bes 
8892. .P. 
German le 
008. for &c., 3. Moris, 
vi 
8304. or Dressing E. Chatham, 
olf 
and the Guarp and Driver, J. 
Coates, London. 
8396. ParncuMent Parer, H. Mason, London. 


8400. Neoxs, A. J. T. Wild, London. < 
8401. Lamp D. Defries.{i. Sépuichre, 


Belgium. 
8402. Size for Sizinc Raw 81x, J. F,.G 
8408. TING Fatty Matruns, A. 
8404. Turnine Over the Leaves of Music, G. 
bank, Anerley. 
8405. Boxes of Trswep Goons, B. Campbell, 


on. 
8406. W. D. Bo: Stowmarket. 
Inpicator for the to 


Besery, London. 
8408. Maxine Packets of Croarerres, &c., R. de M. 


Lawson, London. 
8409. ConsTRUCTING pers, ée., 0. 8. 


. Spring or 
8414. and 


8420, ROLLING Devicefor C. Reiteius- 
Ekwall, London. A 
8421. Wire Fences, 8. Pitt—(W. A. Murray, New 


Zealand.) ° 
8422. for Duivine Rouiers, &c., E. Morewood, 
8428. Savsaces, T. Nordenfelt, London. 
8424. CLEANING =. G. Downing.—{F. J. Sommer, 


18th July, 1885. 
8425. Wreatus, J. C. Beyrodt, Germany. 
[ene TorPepogs, E. ©. Peck, Old 
8427. COMBINATION Lerrer StaMPrIno, ARRANGING, and 
Printine Macntys, W. C. Burton, Rochdale. 
8428. or Srornace Batrerizs, G. E. Dorman, 


8429. Gas Reou.ators, T. R. Anderson, Dundee. 
. AUTOMATIC Brakes, H. Brockel- 
bank, Streatham. 
8431. Conngctinc Fasteners to Drivinc Betts, L 
Jackson, Glossop. 
. Frxine, &c., Marine Curosomerers, R. Evans, 
Newcastle-on-T3 : 
8434. Ne Srramer, J. Wood and R. Penman, Edin- 


8485, Furnaces, J. C. Brentnall, Manchester. 
8436. Sprinos for Macaines, D. 
Young, Edinburgh. 
Woop-workinec Macuivery, 8. Ingham, W. 
, and J, W. Haywood, 
8438. Rinc VELocIPEDES, M. Woodhead and P. 
jis, Ni ham. 


Vatves for Stream P. Baylis, 
ion. 
8440. SULPHURETTED Hyprocen, E. W. Parnell and J. 
Li 
REW for Snips, G. A. Calvert, 
vi 
8442, Pressinc Hats, W. E. Carrington and R, 


Tipping, Manchi 
8443, BLEACHING APPARA’ A. Whowell, London. 
8444. Bakers’ Ovens, J. T. Pearson, London. 
8445. Venetian Biinps, 8. Willoughby, London. 
8446. Rat_way Srenars, R. Hudson, London. 
8447. Liguips, F. G. Riley, London. 
$448. Macunvss, J. and J. Nightingale, 


don. 
8449, Ruxwers for Bracts, &., E. Farrow, London. 
Fastenrnes for Wixpow Sas#Es, C. W. Watson, 


green. 

8451. Pwevumatic Pump and Piston, J. W. 
Gordon, 

om. TELEPHONIC ARatus, J. Munro, West Croy- 

8458. Wire Rorz, H. Cheesman, 


London. 
8454, Newman, Londen and E. J. Dale, 
and A. Newman, 
8455. Evecrric Beis, H. J. and E. J. Dale, and A. 
Mavens 
AL Navigation, H. J. 
8457. Justr 
Boult.—(0. 
8459. M T F Clarke, 
OVABLE 
for Poot cad Wissows, 


AJ. 


8462. F. 
8468. 
Srims, &., W. E. Déath, 
London. 


don. 
ao . Rafflenbeul, London. 


MacuHINgs, W. R. Lake.—{F. PF. Ray- 

8468. 

8469. Expiess Banps and Corps, A. M. Clark.—(Z. 
Binns, United States.) 


‘Vor Mzcuaxzeat, fot 


SELEOTED AMERIO PATENTS. 
(From the United Siates’ Patent Officia t Gazette.) 
310,120. Lame, L. 
Claim.— 
contain 
mas tesistance column 


blades boxes fitted on said bar and pro- 
with r 62, a nut on 
the sickle bar, the wear plate F, & depending 
Steed a of and locking the nut on the 
sickle bar. on the finger bar, 


» the ce 9; 
the guide plate E, placed on distance bar and pro- 
ected oar the of the sickle blade, aud 
Stoning bolt G, substantially as set forth. 


5602. DRILLine Bo 
Morrison, Philadelphia, Pa. — Filed 


used separately, combination of 


, substantially as set f 
rotate or prevent rotation of said face plate, substan. 
tially as and for the specifi 
bination tool, 


: 


i 

i 


fin 


i 


at 
between the loose fit at upper edge of 


to | machine, the ro’ 


319,519. Sicut-reep Cur or Lusricator, 
W. Sherburné, i 


Boston, Mass.—Filed 


1885. 
Claim.—In a sight feed libtleator for locomotives, 


passages, both of which are con by the same 
valve, and the opening of one of which passages closes 
the other, all substantially as and for the purposes 
described. 
$19,520. Corz-Bar, Frederick Shickle, St. Louis, Mo. 
—Filed June 6th, 1884. 

Brie—The heat of the casting | to char the 

strip B, which is of wood or material, 


th | 80 as to enable it to drop from its position and allow 
pse. 


the core bar to colla) 


$319,540. Dynamo-ELEcTRIC MacHINE, Leonidas G. 
Woolley, Indianapolis, Ind.—Filed April 15th, 


1884. 
Claim.—(1) The combination of the dynamo-electric 
engine for driving the same, a 
common shaft for the = and the armature of the 
dynamo, and a common upon which said engine 
and said dynamo are both mounted, said engine being 


319,540 


moun engine between 

or colle of said as set forth. 
319,580. (CANDESCENT ELECTRIC 


In Lamp, Louis 
Heinze, Newark, N.J.—Filed December 15th, 1884. 


.—Filed Decem 


Charles 
February 


apex thereof, where! filament may 

out from 4 single flat sheet, substantially as descrii 

$319,678. Hypravtic VaLves FoR ELEVATORS AND 
R. Crane, Chicago, IU.— 


circumference with water 
a series of wi ‘ 
wise of the cylinder and are lengtbs, 


ends of slots f an irregular line, as described, 
whereby the its movement in the cylinder 
is made to close and open the slots one after another, 


or in succession, substantially as and for the purpose 
herein described. 


a 
expander hed at one of its ends, a carrier fi 
a series 


ex 

of the latter relatively to th 
frame journalled upon the 
mounted in a on th 


dril and engaging a thre 
stantially as set forth. (4) The combination, ina tube 
expander, of a mandril having a conical or tapering 


19,879 


Yap 


— 


EZ 


ler head at one of its en: 
ith 


upon the ex ler h wit 

ye eg the latter relatively to the a 
e 

mand a stop collar ustably u the 


mandril and serving as an end abutment for the 
rting frame, and an adjusting scale or index “late 
Fred upon the mandril, substantially as set forth. 


aving @ conical or tapered expander head at one o 
i , @ carrier fitted with a series of ex 
rollers and mounted upon the expander h with 
the capacity of end movement of the latter relatively 
mani lor 
the mandrl, and a 

e an an 
with the mandrl, and adapted fo engage an interns 
expanded, substantially as set 


| Jury 17, 1885. 
{ = . 
ing form—ssy one and a- minuté-and is} an incandescent lamp, the combination of an 
then supported lower portion a holders or sockets for filament, one 
- sockets extending into the helix, and conducting 
wires connected to said as 
described. (3) A filament for le lamps, consiat- 
~ o~ of a cone-shaped helix, one end of filament 
at the base of the cone and the other end at the 
N ZS rw, N —The combination, with a piston valve, of a 
linder to which the valve is fitted, and which is 
flange on its rim. Pass the wheel directly to an 319, 678] N 
. annealing furnace, cut off the sinking heads—if cast N 
Anely-divided Don Eherein, the elip plate 
rhe the hotde covering any without a central core bore it—and finally turn it. SQ 
SOY 
vo-way cock having the passage which connect: 
7 the side feed chamber with the escape passage and the 40s a =~ 
= 315,515) | 
SPRINKLERS, R. Dowson and J. Taylor, London. UF , 
8398, Wurpine and Corrom, J. W. CLE? % => 
metallic sorew A, passing the clip plate and ij = 
Z y 
éctéw or plug m, the inner 4 
aforesaid cavity, and conducting wires so arranged Z 
oné of thé conduétors is cohnected with the clip 
plate and the other with the lamp, substantially as | eae OLE 
and for the purposes set forth. Z Z 
319,222, Apparatus for Z 
aed Galle, Columbia, Mo.—Filed August 4th, Z 
Z 
Claim.—{1) The combination, with the finger bar, Gr YH, 319,879. Tux Expawper, William A. Bole, Pittsburg. 
ms and H. Stanton, Cubitt Town. boxes fitted on said Pa.—Filed February 4th, 1885. 
8410. Lamps, H. 1. Harria, od on, Soe to the Claim.—(1) The combination, in a tube expander, 
8411. Hypro-carsunerren Am Byomes, J. J. R. depending alongside Zi wi 
ot T. Noble, London. et forth In expander hi with the yr! of end 
mm Moron, G. M. Page, iondon, combination of the finger bar, the sic , the we A of the latter relatively to the carrier, and « spindle 
connected to the carrier and passing through the bore 
oeckler and Saxony.) 19,222 UAL) H of the mandril to the opposite end thereof, substan- 
8415. Gas Enorres, 0. W. Pin , London. tially as set forth. e combination, in a tube 
8416, Buxcrropp Frames for Becompany Voutaic expander, of a man having a conical 
Barreniuss, A. Khotinsky, London. A= = passage f4, which is adapted to connect the passage e | expander head at one of its ends, a carrier fi wi 
8417. Face Puate and Larae Cauck ATracHMent, A. r 10] with the escape passage, whereby the reservoir is con- | # series of expander rollers and mounted upon the 
M. Clark.--{(2. Pement, United States.) t nected with the escape passage by two conduits or ty of end movement 
8418. Purtryine Copper Precirrrates, J. Y. Johnson. carrier, 
Deligny, Franee.) = a driving 
8419. 
for Rous of Parr, P. Stewart, driving iting the 
and having a key or spline a 
tudinal keyway thereon, said gear mes with the 
gear of the driving shaft, substantially as set forth, 
(3) The combination, in a tube expander, of a mandril 
having a conical or tapering expander head, a carrier 
fitted with a series of expander rollers and mounted 
upon the Capnder head with the capacity of end 
movement of the latter relatively to the carrier, 
ny. SQ, hh ®> driving gearing for imparting rotation to the mandril, 
7 WS Eg » and a com ble feed nut fitting around the man- 
Claim.—{(1) In a combination tool comprising a 
drillin: nd boring machine in which either may be Omi 
a drill or tool 4 wre. F 
rotate or prevent rotation of said spindle, a face plate ee os 
‘orth, to separate said gears to arrest the rotation of NANANLIN TENY 
the and a lock to prevent the rotation of said NSN UN 
and for the purpose specified. (3) In a combination ANNA 
tool, a drill tool spindle combined with gearing ees Zi 
rotate it, mechanism, substantially as set forth, to Yom 1 ic 
separate said gears to arrest the rotation of the | 
spindle, a lock to prevent the rotation of said spindle sige N N 
when the gears are separated, a face plate} and (I~ 
g NAN SES 
“a Ni . 
located. between the limbs or coils of said dynamo, 
substantially as set forth. (2) The combination of the 
1 ipea eee? expander head at one of its ends, a carrier fitted with 
—— @ series of a rollers and mounted upon the 
latter relatively to the r, 8 
mechanism, substanti as set forth, to connected b a sttap or stirrup to the cerrier and 
passing longitudinally through thé mandril, driving 
ETE) 580) rotating the mandril, and @ serieé 
~ journalled in sleeve inclosing the 
guide mandril between the expander head and driving gear, 
rh. 
carried =) substantially as set forth. The combination, in & 
and for ' = tube der, of a mani ha’ a conical or 
ta, 
4 ='=. fi 
for Sounpixes, A. J. Cooper 
and E. 
‘as and for the 
UTILISING OTIVE POWER | Purpose specified | 
Prince.—(H. J. . Hennebutte, France.) 919.515. Mera: Movin rox Castine Wants, 
8466. VeLocirepgs, T. Butler, London. William Sellers, Philadelphia, Pa.—. Jima Sth, ri 
8467. and W. R. Lake.—(0. @. 1883. 
Steinmetz, United Brig.—The mould, being closed, as pppeare in 
. 4, is moderately heated. The metal is poured inelosing om Slament, the 
idly at the hub to fill the mould and one 4 | the co’ meting wires oc, provided with eyes 13: 
sinking head at ends, with the socket C and the wires a! al, having 
and gases escape hooks in their ends for engaging said eyes, and the 


Jury 24, 1885. 
GAS ENGINES AT THE INVENTIONS 
EXHIBITION. 


No. L 

Tue display of gas engines is, as might be expected, a 
very fair one, and includes a considerable number of those 
already well known, and a few which present novel fea- 
tures worthy of a detailed description, which we shall give 
in future im ions, Our present object is to give a brief 
and general outline of the exhibits under this head, without 
entering fully into thedescription of anyone. It has not been 
to the interest or credit of any person, or to the Patent-office 
authorities, to exhibit a Lenoir or a Hugon ages although 
it is to these that the modern engines owe their existence, 
and both were made since 1862, the commencement of the 


period which the Exhibition is su to illustrate. 
At Messrs. Crossley’s stand, in the Middle Court, there 


ines, all of. which leave nothing to 

desired as nish. They show a }-horse power 
vertical engine of very neat design, and silent in its work ; 
also horizontal engines of 54 and 4-horse power nominal, 
and a twin-cylinder engine of 7-horse power nominal, 
which runs very steadily, the crank receiving an impulse 
at every revolution, for which they claim considerable 
economy. One of their 16-horse power engines drives 
some of the printing machinery in the East Gallery, and 
runs very regularly, notwithstanding the variation in 
amount of power required. Messrs. Crossley Brothers 
have also a number of other engines on loan to different 
exhibitors—in all about fifteen engines. 

At Messrs, Louis Sterne and Co.’s stand is a well-finished 
engine, Clerk’s patent, of 6-horse power nominal. This 
engine is now too well known 
to need a descrip- 
tion; but it recently re- 
ceived some important im- 
provements, and it may serve 
to refresh the memory of 
some of our readers to restate 
the prominent feature. The 
engine comprises two cylin- 
ders—a working and a dis- 
cylinder. Into the 

tter a combustible mixture 
slightly 

ightly com on the re- 
turn stroke, and dischar; 
into the working cylinder, 


is a fine display of e 
be 
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Stockport engine especially working very steadily and as 
silent ‘y as could be. desired. . These ines have been 
recently described in our’ columns, but some improvements 
have been recently madeinthem: Messrs. Clarke and Gil- 
lespie exhibit a small horizontal engine, which we shall illus- 
trate, as it has at least the merit. of the greatest simplicity. 

Messrs. Limb and Co. show a small diagonal engine of 
novel design, the distribution ‘of the.gases being effected by 
a valve in the pistonitself. - We oeReity give a full descrip- 


tion of this engine also, as its simplicity seems to call for 
further notice. 

Messrs. Tangye exhibit at their stand a small horizontal 
engine, fitted with a very simple or'of new desi 


appears to e only point novelty, the gen 
arrangement. of the being unal The work- 
manship fully maintains the reputation of the firm. 

Mr. W. Eaton exhibits a small vertical engine patented 
by himself, the power of which is not stated. The design 
is very simple, and: is worth the inspection of those 
interested in gas engines. ‘ 

In the yond ddeguind to tramways isa horizontal engine 
of very compact desi 


10in., which gives off 3-horse power on brake. It is called 


the “ Griffin,” and is manufactured by Messrs. Dick, Kerr, 


and Co. It drives a small dynamo for supplying some 
incandescent lamps about ‘the aear9 We may possibly 
have something further to say about this engine. 
Notwithstanding the length of time that engines 
have been before the public, comparatively little seems to 
be generally known as to the relative merits of each 
system of construction and working, It would be of great 


| 


having working cylinders, 54ft. by |- 


whether such insulation is n . In the original 
Gramme machine it has not. been slseted, and it is pro- 
bable that the insulation does more harm than good, inas- 
much as the intervening layers of cotton decrease the 
magnetic continuity of the core—which with wire is 
already less than with discs—and thus a greater exciting 
power on the field- ets is n in order that the 
core may be magnetised throughout its whole radial 
depth. From a theoretical point of view, we should 
certainly ex that a core consisting of naked iron wire 
coiled tightly into a compact cylindrical ring would offer 
considerable facilities for the circulation of wasteful 
internal currents ; yet in practice this has not been proved 
conclusively. A great number of machines have such 
cores, and we do not find that they heat any more 
than others. It may be that although the wire 
is tightly coiled, the contact between neighbouring wires 
is, all, only along a mathematical line, or it may be 
that the local currents circulating 
within each wire prevent the for- 
mation of a — current flowing 
round the surface of the core. 
What really happens in such a 
case has as yet not been satisfac- 
torily explained, and we venture 
to think that on the value of insu- 
lating the wires of a Gramme core 
very different opinions are held 
by electricians themselves, To 
test the matter from a practical 
point of view, the author has made the experiment of 
revolving a Gramme core consisting of naked iron wire in 
a strongly excited field. The 
core was 15in. long, 10in. ex- 
ternal and Gin. internal dia- 
meter, and presented there- 
fore a surface of 30 square 
inches for the circulation of 
wasteful currents. Although 
the intensity of the field was 
increased far beyond thevalue 
customary in commercial dy- 
namos, no appreciable heating 
took place atter several hours 
run, and this opment 
would therefore tend to show 
that the insulation of the wire 


FiG.t. 


driving before it almost the 


whole of the small quantity 
of residual products left after 


is not n But we 
must return to the description 


the free exhaust from the 


motor The mixed 
air and gas is again com- 
pressed in the motor cylinder ‘le 


to a pressure of about 45 Ib., 


when the charge is exploded. 
This series of operations takes 
place each revolution; the 
engine, in consequence, runs A 
with great regularity and 
gives out a large amount of 


wer for — occupi 
This engine has attached to 
it one of Clerk’s patent self- 
starters, by means of which 
turning by hand is avoided ; 
they are made in sizes from 
2 to 12-horse power nominal. 

Messrs, Kérting Brothers 
show two engines of the 
vertical type at their stand No. 
1240—a 4-horse power and 
2-horse power nominal. In these engines the slides are 
dispe with, and are replaced by drop valves, worked 
zy a somewhat complicated m of gearing and cams. 

ery small consumption of gas and oil is claimed; but we 
have no’'figures before us. 

The most striking exhibit in this class will be found at 
the stand of the British Gas Engine and Engineering 
Company, stand No. 446, Middle Court, South Gallery. 
The aay (od shows a 3}-horse power nominal horizontal 
pa tkinson’s patent—having a separate compression 
cylinder, the working piston receiving an impulse at each 
revolution of the crank, thus giving regularity of motion. 
This engine has several novel features, which we shall 
describe more fully hereafter. The most prominent 
exhibit at this stand is, however, Atkinson’s patent dif- 
ferential compression engine. Its novel appearance 
attracts great attention. It consists briefly of a cylinder 
open at both ends, and having two pistons, each of which 
is connected with a lever which transmits the power to the 
crank. There are no slide valves, the two pistons accom- 
plishing the drawing-in of the charge, compression, and 

ion of ignition. Thus great simplicity is effected 
without impairing the efficiency of the engine; in fact, 
ing to the neers, Teri of the motion of the pistons, the 
effective power is increased, as the combined gas and air 
are after ignition thereby expanded to twice their original 
volume; so that when the exhaust is opened the gases are 
at a pressure equal to or very little more than that of the 
atmosphere. is is a very marked improvement, as in 
most, if not all, other gas engines the exhaust is opened at 
a time when the gases have considerable pressure, thus 
losing power, or causing a waste of gas. This engine we 
shall also illustrate fully in another im ion. 

Close by Messrs, Crossley’s stand are shown two engines 
made by Messrs. Benyon and Cox, Torquay, and known as 
the Wither’s patent, a horizontal and a vertical engine, the 
power of which is not stated. They are of simple and 
neat design, having few working parts, but as they are not 
in motion we cannot express an opinion as to their work- 
ing; but from the testimonials they have received they 
to give satisfaction. 

essrs, J. E. H. Andrew and Co., of Stockport, exhibit 
a 2-horse power Stockport and a 2-man Byte! Bisschop 
engine, both of which are exceedingly well finished, the 


| 
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advantage, therefore, if this collection of gas engines was 
made available by the Inventions Exhibition authorities 
for a systematic course of trials, organised and reported 
upon by a committee of independent experts. The relative 
merits of each type of engine would then be fairly stated, 
and the data obtained would beinvaluable. This isa duty 
which should be looked upon as incumbent upon the Acting 
Committee of the Exhibition. Unless such work as this 
is done by it, it is difficult to see any reason for permitting 
Government aid to be given in numerous ways to this 
exhibition any more than to any other exhibition attached 
to pleasure grounds. ’ 


ELECTRICAL ENGINEERING AT THE 
INVENTIONS EXHIBITION. 
No, VIII. 

Messrs. GREENWOOD AND Bat.zy, of Leeds, show 
several “Jones” dynamos and a number of Armington- 
Sims engines, of which they are the sole makers in this 
country. These engines are well worth careful examina- 
tion, as they have art been used in America for driv- 
ing Edison and other dynamos, and are said to perform 
this class of work very satisfactorily ; but as engines do not 
properly belong to subjects treated of in these articles, we 
cannot enter here into a description of the — 
Sims engine, and must restrict our notice to the Jones 
dynamo. This is a Gramme machine, the field-magnets 
of which are placed parallel to the spindle. At the 
Vienna Electrical Exhibition, in 1883, could be seen a 
large number of Gramme machines constructed in a 
similar manner by an Austrian firm, but in England the 
Jones d and a machine made. by Messrs. Andrews 
and Co., which we shall describe presently, seem to be the 
only representatives of this sd We exclude, of course, 
disc machines like the “ Victoria,” “Schuckert,” or 
“ Giilcher,” in which the field-magnets are also arranged 
parallel. to the spindle. These, on account of the shape of 
their armatures, are altogether a distinct type. ' The arma- 
ture of the Jones dynamo is a cylindrical Gramme ring, 
and has a core composed of charcoal iron wire insulated 
by a single covering of cotton. The object of this insula- 
tion is to prevent internal currents which would absorb 
power and heat the core. It is, however, doubtful 


of the Jones dynamo, which, 
by the courtesy of the in- 
ventor, we are able to illus- 
trate in Figs. 1,2,and 3, The 
core of the armature A con- 
sists, as mentioned above, of 
cotton-covered. iron wire 
wound on a flanged mandril, 
the length being about twice 
the radial depth. _ It is sup- 
ported by a number of flat 
U-shaped websor arms pushed 
over from the inside, as shown 
in the annexed sketch, the 
inner edge of the arms being 
taper, and let into grooves on 
a central hub of fibre, as will 
be seen from Fig. 1. ‘They are 
Dy promed ightty be- 
y being tightly be- 
tween two gun-metal discs 
insulated by fibre rings. The 
webs are stam out of 
sheet iron, and it is claimed 
that they assist in reinforcing the etic field. As, 
however, most of their mass is on the inside of the 
core, this advantage is probably not very t. We 
should be rather inclined to think that they short- 
circuit some of the lines of force across the inner 
cavity of the core, and in that case webs of thin phosphor 
bronze would perhaps be preferable. A very good point 
in Mr. Jones’ armature is the perfect. insulation of 
the core from the shaft. The danger of a short circuit 
between the core and an armature coil—or a “nigger,” as 
it is called with characteristic terseness by American 
d o men—is thereby greatly lessened. In fact, if the 
ort circuit takes place only in one point, the machine 
might continue to work with perfect ny 
’ The armature conductor is a a5. ribbon laid on fiat- 
wise. The winding is commen y placing the middle 
of the total length of ribbon intended for one section 
ere the inside of the core inclined at a slight angle to 
the axis, so that when the two, halves are brought over the 
outside of the core they miss each other by a small dis- | 
tance, forming two turns side by side on the external 
periphery. Any —— number of layers can thus be 
wound on.. The advantage of this system of winding— 
first made use‘of, we believe, by M. Gramme in his ‘larger 
machines many years ago—is that both ends of the con- 
ductor aré ‘on’ the outside of 
the coil,and no room is ‘ 
in’ bringing the ends out. In 
some cases Mr. Jones inserts 
troughs consisting of a’ series 
of U-shaped iron wires, into 
which the external layers of 
the conductor are placed, as is 
shown in the annexed sketch. 
The object of this arrange- 
ment is to obtain the advan- 
of projecting teeth, by which a number 
e owever, fo actual experiment that very 
little, if anything, is to be gained by this refinement, 
and some of the machines exhibited do not contain 
these wire troughs. When it is remembered that the 
wire troughs cannot be immediately in contact with the 


of the core, but that a layer of insulation at least 
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j;in. thick intervenes, it can hardly be expected that the 
magnetisation of the cores should by these small wires be 
materially increased. The coils are connected up amongst 
each other and with a commutator in the usual manner. 
In machines for very heavy currents and low electro- 
motive forces the conductor is of square section, and only 
one layer is wound on the outside of the core, the ends of 
neighbouring coils being soldered up without being 
brought out to the commutator. Connection with the 
latter is made by a series of L-shaped copper pieces, one 
end of which is soldered to the radial part of each coil, 
whilst the other is soldered to the corresponding plate 
of the commutator. The construction of the latter is 
clearly shown in the illustration, Fig.1. The plates, which 
against each other are insulated * mica, are made of 
phosphor bronze, and are arched out internally to reduce 
their weight. They are held together by two rings of 
fibre, which are clamped by means of a screw between 
two flanged discs of gun-metal. The commutator being on 
the extremity of the shaft is very accessible. The brushes 
are mounted on insulated ferrules which are fixed to a 
brass ring capable of being set to any angular position on 
another brass ring, which at the same time serves as a con- 
ree piece between the two cast iron pole pieces P P. 
As all the details are clearly shown in our illustration we 
need not enter into a minute description. A salient fea- 
ture of the machine is the manner in which the spindle is 
supported. The armature is overhanging, and there is 
only one bearing of Mitstand metal, the length of it being 
about 9 diameters. Since the pole pieces partly enclose 
the armature on its two radial faces, it is extremely im- 
portant that it should be firmly held in a longitudinal 
direction, and if need be, that an adjustment can be made 
in that direction. For this purpose the yoke end of the 
bearing is provided with a flange and adjusting screws 8, 
by which the whole shaft and armature can be set, so that 
the clearance on either side of the armature is equal. 
The magnet cores are two cylindrical bars parallel to the 
spindle and joined by a cast iron yoke. In the machine 
we illustrate the magnets are placed to the right and left 
of the spindle, but in larger machines they are placed 
above and below it. The base of the machine is a plate 


of zine. 


We have received permission from Mr. Jones to publish 
the electrical data of his 100-light machines, which are as 
follows :—Current, 64 ampéres; electro-motive force, 100 
volts at terminals; speed, 950 revolutions, The armature 
is wound with flat tape ‘22in. by ‘O7in., or 0154 square 
inches, and the density of current is about 2100 ampéres. 
The core is 14‘5in. diameter, 6'5in. long, and 2°75in. deep, 
giving an effective area of 17°8 square inches. There are 
fifty-two sections in the commutator and eight turns of 
conductor to each section, making in all 416 turns counted 
all round the armature. The perimeter of armature coils 
is about 22in., giving a total of 250 yards of conductor. 
Thus at a speed of 950 revolutions 24 yards of wire pro- 
duce 1 volt. The calculated resistance of the armature is 
*106 ohms, consequently the loss of potential in the arma- 
ture 6°85 volts. The cores of the field magnets are 15°25in. 
long ‘and 5°75in. diameter, giving an effective area of 26 
square inches. Since the lines of force which flow through 
the armature on both sides of the ring must all come 
through one magnet cofe, it follows that the density of 
lines in armature and magnets is in the proportion of 

26 
2x 178 
core carries seventy-three lines, one square inch of magnet 
core carries 100 lines. The core of the armature is, how- 
ever, not solid iron, but a number of iron wires placed 
close together. If we assume that they are arranged on 
true vertical and horizontal lines, the proportion between 
gross area of core and area actually occupied by iron is as 
4:; and consequently the area offered for the accom- 
modation of lines in the core is only “78 of the gross 
area, that is, nearly that of the magnet cores. The 
magnets are compound wound, viz. one layer of *200 

uare wire, and twenty-four layers of °042 round wire. 
There are sixty-nine turns of main wire on each magnet 
and the total length of wire on both magnets is 72 yards; 
resistance, 043 ohms; density of current in main coils, 
1600 ampéres; loss of potential, 2°8 volts. The twenty- 
four layers of shunt wire have a totai length of 7800 yards 
and a total resistance of 144 ohms; current through shunt, 
‘7 ampére; density of current, 500 amperes. From these 
data we can calculate the electrical efficiency of the 
machine as follows:—Internal electrical energy, 64°7 x 
109°65= 7100 watts; external electrical energy, 64 x 100= 


6400 watts; therefore efficiency i = 90 per cent. The 
‘ 


= ‘73; hence, if one square inch of armature 


maximum exciting power of main coils is 7800 ampére- 
turns; that of the shunt coils is 8700; total, 16,500 ampire- 
turns. The calculated weight of copper on this machine 
is:—Armature, 43]b.; main wire, 34lb.; series wire, 
124 1b.; total, 201 1b. At 1000 revolutions per minute the 
output of this machine would be about 6800 watts, or 
about 34 watts for every pound of copper. This figure 
might be somewhat increased by allowing a greater density 
than 500 ampéres in the shunt wire. e total weight of 
the machine is 10 cwt. 


Messrs. J. D. F. Andrews and Co. exhibit dynamos, arc 
lamps, and various fittings for incandescent lamps, which 
are designed with special reference to ship lighting. Mr. 
Andrews maintains that the two-wire system is too com- 
plicated for general use, and he has designed all his fittings 
for the one-wire system; that is to say, only one wire is 
used to bring the current to the incandescent lamp, the 
return current being taken through the fitting itself 
into the body of the ship or to earth, which forms 
the return circuit. The merits of the one and two- 
wire systems have of late been thoroughly thrashed 
out in the discussion on Professor Jamieson’s paper 
read before the Institution of Civil Engineers, and 
general opinion was then found to be most in favour of 
the two-wire system. If the highest class of insulation is 
wanted anywhere, it is on board ship, and by having both 
the out and home circuit insulated the factor of safety is 


certainly double that which can be had with the one-wire 
system. Besides, it is not always easy to get from every 
lamp to the hull of the ship, especially if the fittings, as is 
generally the case, are fixed to woodwork, and the trouble 
and expense of making what electricians call a “good 
earth” is greater than the cost of a return circuit. But 
we do not — to enter in detail into Mr. Andrews’ 
system, as we shall describe his arc lamp and incandescent 
fittings in a future issue. For the present we shall limit 
ourselves to noticing his dynamo, which might be described 
as a modification of a four pole Gramme machine. The 
connection between the coils of the armature is, however, 
totally different from that adopted by M. Gramme, and is 
very ingenious. If we take an ordinary Gramme armature 
and place it between four poles, we can take off the current 
by two pairs of brushes, or by one pair of brushes set 
90 deg. apart and equivalent internal cross connections, 
the total current being twice as strong as that obtainable 
from the same armature when placed between two poles 
only. The multiplication of poles does not increase the 
electro-motive force, but merely the current. Now, in 
Mr. Andrews’ system of winding the multiplication of 
poles increases the electro-motive force, but not the 
current, or, if an increase of electro-motive force is not 


wanted, the speed may be proportionately decreased. 


The difference between these two systems can best be 
explained to the two annexed sketches, that 


on the left being the usual mode of connecting opposite 
coils as found in the Victoria and Giilcher machines, whilst 
that on the right represents Mr. Andrews’ system. An 
uneven number of coils—generally fifty-nine, although for 
simplicity of illustration only eleven are shown—are 
pons -ncer | One end of each coil is connected to its com- 
mutator plate, and the other end to the coil diametrically 
opposite, or rather to the wire connecting that coil with 
the commutator. Thus the front end of coil 1 is connected 
to the back end of coil 2 and that to the commutator, the 
front end of 2 is connected to the back end of 3, and so 
on, the last connection being the front end of 11 to the 
back end of 1. The current entering the armature at the 
negative brush, where it touches commutator bar 6, is 
split in two halves, one going round coil 6 up on the 
outside of the armature, the other round coil 5 down 
on the outside. The former current goes successively up 
in 7, 8, and 9, leaving the armature by the positive brus 
on bar 10, whilst the latter goes successively down in 
5, 4, 3, 2, 1, and 11, leaving the armature also on bar 10. 
If the number of coils were fifty-nine the current would 
go similarly up in twenty-eight coils and down in thirty- 
one. coils, the average number of coils at any time coupled 
in series being twenty-nine and a-half. In the other 
system of connections the average number of coils coupled 
at any time in series is only *° =14}, or one-half of the 
former number. All other things being equal, an arma- 
ture coupled up according to the plan of Mr. Andrews will 
therefore give twice the electro-motive force of an ordinary 
Gramme armature. The total output is, however, the 
same, because twice the current can be got out of the 
Gramme armature. If, on the other hand, the core of the 
Gramme armature be sufficiently thick, the electro-motive 
force might be doubled by arranging both poles at the top 
to be north and both poles at the bottom to be south, the 
brushes being set on a horizontal diameter. The current 
and electro-motive force will in this case be exactly the 
same as in the Andrews armature. It might thus seem 
that no advantage is td be gained by the somewhat com- 
plicated system of cross coupling; but there is this advan- 
tage, that a somewhat lighter core can be employed. In 
the machine we are describing the radial depth of the 
armature core is, indeed, only 1Zin., whilst an ordina‘ 
Gramme armature would require a core about 2in. thick. 
The armature is 17}in. diameter and 8in. wide. It is 
wound with fifty-nine coils, each consisting of six turns of 
conductor of 14 strand 065 wire. The total area of con- 
ductor is ‘0462 square inches, and the resistance of the 
armature taken from brush to brush .is 034 ohms. 
There are two layers of this conductor on the outside peri- 
phery of the armature, filling the same completely. No 
ventilating s are provided, and air is prevented from 
getting to the inside by the system of supporting the 
armature on wedge-shaped wooden hubs drawn together 
by bolts. The driving force is thus transmitted by friction 
pure and simple from the hub to the inner wires, from 
there into the core, and from the core to the outer wires 
which do the work. It is probably owing to the want of 
ventilation that the current for this machine is fixed as 
low as 110 ampéres, which, with an additional 10 ampéres 
for the shunt coils, gives a density of only 1300 
amperes per square inch of armature conductor. If we 
calculate the perimeter of the armature from the 
size of the core, we find that each turn requires about 
23hin. of wire, giving for the 354 turns a total of 230 
yards. The cross connections will take about 20 yards 
more, making a total of 250 yards of wire on the arma- 
ture. Ata speed of 500 revolutions, the electro-motive 
force is 110 volts, hence 2°27 yards of wire are required for 
every volt in the external circuit. 

The field magnets are arranged in an exceedingly neat 
and compact manner. They form a cylinder coaxial with 
the armature, and held at either end in circular cast iron 
yokes which also serve for supporting the bearings. The 


core of each magnet consists of six bars, 2in. wide by 14in. 


thick, and about three times the | 
These bars are placed close ther, forming age the 
cylindrical surface. Between the four groups of placed 
at right angles to each other there are four spaces which 
correspond to the neutral zones in the armature. 
exciting coils are placed at either end of the cores, and are 
so connected that alternate N and S poles are developed 
in the middle of each group of bars. The distance between 
the inner face of the bars and the outer circumference of 
the armature core is fin. The main coils on the field 
magnets consist of the same wire as that used for the 
armature, and since two coils are coupled a the 
density of current is also about the same. e resistance 
of the shunt is 84 to9 ohms. The exciting power in each 
of the eight coils is—main, 4400 ampéreturns; shunt, 
5000; total, 9400. With an exte current of 150 
ampéres the exciting power is 11,000 ampéreturns. 


of the armature. 


THE NATIONAL AGRICULTURAL HALL. 


On Tuesday the Earl of Zetland laid the foundation stone of 
a building which will probably often be referred to in our’ 
future , namely, of the hall which has been designed 
under the above name, but which will perhaps hereafter be 
known as the Royal Agricultural Hall. The hall at Islington 
has been a grand improvement upon that in Baker-street, in 
which the Smithfield Club Cattle Show was for many years 
held. The new hall is not only to be a great improvement upon 
this, but it will be a building of great interest to engineers, It 
will be much larger than the existing hall, while its position 
will make it popular from its opening. It adjoins the 
Addison-road Station of the Metropolitan District Railway, 
and by an easy railway extension will be placed in complete 
communication with all the railways in the country. This is 
in itself an advantage which tells invaluably in favour of the 
hal! for the purposes of exhibitions as compared with any other 
in London. The Addison-road Station has already four lines, 
and is large enough to accommodate very heavy passenger 
traffic demands. 


ELEVATION OF THE NEW NATIONAL AGRICULTURAL HALL. 


It is not many years since the construction of an arch bridge 
hinged both at the springings and at the centre of the s' 
would have been looked upon as a bold engineering conception. 
Now we are accustomed to this, and thegenius of Mr. Maxam Ende 
has produced a roof covering design which is much more remark- 
able. Mr. Henry E. Coe is the architect of the new hall, the 
fagade of which much resembles that of the new Anhalt Station 
in Berlin, and Mr. am Ende has been called upon to design this 
remarkable roof. Mr. A. T. Walmisley is also engaged upon the 
engineering work of the building. The roof is supported on 
pivotted pillars, the stresses being received by a novel arrange- 
ment of framing. To the details we shall refer at a future 
time. The following are the chief dimensions of the main hall: 


Totalarea .. .. .. .. «. 250ft. by 440ft.=110,000 sq. ft. 
Span of mainvcof .. .. oe Oin. 

Distance of main ribs(apart) .. .. -. 84ft, Oin. 
Length of mainroof .. .. .. Ilft. by 34ft.=374ft. Oin. 
Side galleries(width) .. .. .. os t. Oin. 
End_ ,, .. 26ft. Oin. and 40ft. Oin. 

u 


Height of junction between main and side roof.. 45ft. 6in. 
Height of springing of mainrib .. .. .. 

The main ribs are supported on double pivotted columns, 
avoiding all except vertical and central strains. The horizontal 
and bending stresses from the ribs are resisted by wrought iron 
frames of an effective depth from 10ft. to 13ft., the half of each 
being underground, the other half occupying the back part of 
the aisles. The iron structure is thus complete in itself with- 
out the brick walls, and is calculated to bear a wind pressure of 
56 Ib. per foot square, besides the load, with ample safety. The 


ry | outline of the main ribs is a simple semi-circle, and is very 


strongly marked by the great bulk of the ribs 7ft. by 2ft., but 
this outline is developed into much detail, the thickness of the 
iron used in the roof being only jin. The material consists of 
rolled angle irons and fiat bars, plates of suitable shape being 
used only at some of the connections. The wrought ironwork 
for the support of the galleries consists of angle irons and flat 
bars of somewhat greater thickness. Every part has the dis- 
tinct function of supporting weight and pressure, and its form 
is that most suitable for this function. Some girders are straight, 
most are fish-bellied or arched, the latter are invariably continu- 
ous girders. No conspicuous ornamentation is employed, and 
entire reliance for architectural effect is placed in the organic 
grouping of the elementary bars according to the strict rules of 
utility. Two screens of plate glass framed in wrought iron 
lattice work terminate the main roof, which is also g on iron 
framework. 

The offices of the company, which is very influentially sup- 
ported, are at Palace-chambers, St. Stephen’s, Westminster, and 
the proposed capital is £200,000. 


TENDERS, 


ASHFIELD WATERWORKS, 

Tue following are the results of application for tenders for the 
construction of waterworks at Sutton-in-Ashfield, Notts, for the 
Local Board of Health. Contract No. 1, exclusive of ironwork. 
Mr. George Hodson, C.E., Loughborough, and Mr. Herbert Walker, 
C.E., Nottingham, joint engineers. 


£ sd. 
Frank Dawson, Bury, Lancashire... .. .. «.'.. 9547 0 0 
T. and W. Fisher, Mansfield .. .. .. .. « 9478 0 0 
Thomas Linart, Nottingham .. .. .. .. « - 9250 0 0 
John Pickthall and Sons, Merthyr Tydvil .. .. .. 9086 3 7 
J. Greenwood, Mansfield .. .. .. 85830 0 O 
H. Vickers, Nottingham .. .. .. .. «2 «. « 7950 0 0 
Foster and Barry, Nottingh epted .. .. 770 00. 
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RAILWAY MATTERS. 
A Pontypripp and Rhondda Tramway Company is being floated, 
with a capital of £150,000. 
Tux Adelaide tenderers had, at recent mail departure, com 
that the Government had taken the English price-list ins of 
an absolute tender for the supply of ironwork for the bridges on 
the Hergott Railway.extension, and the Employers’ Association 


had written to the Government for informa as to the data 
on which the comparison had been based. 
Tuer work of reconstructing the Kent viaduct on the Furness 


Railway is being proceeded with. The traffic is being worked on a 
single line. Considerable engineering difficulties have to be con- 
tended with, but the work, when done, will make a strong and 
substantial job. Afterwards the: Leven viaduct, on the same rail- 
way, will be reconstructed and strengthened, 

THE new tramways in Barrow have been opened, and are being 
well patronised, There are seven of Messrs. Kitson’s steam tram 
engines, and an equal number of tram cars, which have been built 
by a Loughborough firm. Another portion of the line has yet tobe 
laid to the docks, which will complete the system, and make it, it 
is expected, a very remunerative undertaking. 

Messrs. M‘GuIrRE AND Co., the lowest tenderers for the con- 
struction of the Silverton (South Australia) Railway, had, at 
pe ony tag of last mail, advised the Government of a serious mis- 

in their tender, and had requested a return of their d t. 
The Government refused to comply with the request, and had 
ven the contract to Messrs. C. and E. Millar, whose tender was 

73,570, or £20,000 more than that of Messrs. M‘Guire and Co. 


THE report which will be presented at the half-yearly meeting of 
the Wolverhampton Railway Rolling Stock Company, to be held 
on the 28th inst, shows that for the past half-year the company 
have made a profit of £2831, which allows of a six per cent. prefer- 
ence, and a two per cent, 0! dividend for the year. The 
number of wagons bought has been 140, and 314 have been sold 
during the half-year, leaving 4219 in the possession of the 
company. 

TuE National Car Builder says:—‘‘ The Boston and Maine road 
has a new parlour car called the Magnolia. It is 60ft. long, and is 
finished inside with mahogany. There are seventeen windows on 
aside. The seating consists of forty luxurious chairs upholstered 


in leather, each of which is numbered. It BP age to se! 
them to the patrons of the road at 30dols. per for the season 
of four months, an arrangement that very popular last 
year. 

Tre London, Chatham, and accounts for the 


Dover Railway 
half year show an available balance of £70,245. Out of this the 
rd will recommend the payment of a dividend of £1 per cent, 
on the Arbitration Preference Stock for the past half year, carry- 
ing forward £14,367 as against £1383 in the co: nding period of 
last year. Added to the dividend of £2 5s, 


paid in respect 
of the half year os the 31st December, 1984, the 
make. vidend of £3 5s. for the year 
‘une last. 


THE Premier of Manitoba recently received official advice that the 
Manitoba and South-Western Railway will be extended to White- 
water Lake during the present year. The news has been received 
with considerable satisfaction by the people of Southern Manitoba, 
who have long looked for this important extension. A heavy crop 
has been sown throughout that part of the province, and the pros- 
the railway wou a & grea' jprovemen: mar 
facilities of the district, 


SATISFACTORY aon had been made with the im ¢ line 
of railway which connect Gravenhurst and the whole south- 
western parts of the province of Ontario with the main line of the 
Canadian Pacific way over the north shore of Lake Superior. 
The Government inspector had examined the first ten miles, from 
Gravenhurst to Bracebridge, and twenty further miles were 
expected to be ready for jon in the beginning of July. 
G: had already been carried to a point sixty miles north of 
Gravenhurst, and there was said to be a strong probability of the 
whole line being completed early in the autumn. 


THE Massachusetts Railroad Commissioners wish to ascertain 
what effect the adoption of automatic freight-car couplers in that 
State has had upon accidents, and have accordingly issued the follow- 
ing circular to the superintendents of the roads: ‘‘In all future 
reports of accidents, fatal or otherwise, arising from the coupling 
or uncoupling of freight cars, it is desired that the nature of the 
couplers used should be stated. You are also requested to state to 
the Board as soon as may be the number and nature of such 
accidents that have occurred since March Ist, 1885, where either 
of the couplers was one of those preeemes under the law by this 
Board by its order of December 5th, 1884.” 


On Monday last preliminary trial was successfully made of a 
of the Blackpool electric famway, which is being constructed from 
the designs of Mr. Holroyd-Smith. The permanent way is exactly 
similar to that in the Inventions Exhibition, upon which one of the 
fine cars for the Blackpool line is running daily. The Blackpool Times 
says :—“‘ During one of the runs, a railway parcel van was coming 
down towards th Shore. It had got within 20ft. of the car, 
which was running at a speed of about six miles an hour, when the 
horse grew vei, restive, and backed the van right across the track. 
Mr. Holroyd-Smith, who was driving, turned off the current, 
applied the brakes, and in less than half its length the conveyance 
was brought to a dead stand, Had the control been less complete, 
or the brakes less efficacious, the parcels cart would have been made 
into matchwood.” 


THE Midland Railway Company, which has enjoyed a remarkable 
immunity from railway accidents, had an unpleasant experience 
with one of its excursions on Saturday morning. ‘The train, com- 

of eighteen coaches, left Sheffield for Llandudno at 2.380a.m. 
At Derby the train was divided in two, and an additional engine 
t on. Near Uttoxeter the connecting rod of the first engine 
me bent, and a goods locomotive had to take its —_ After 
two hours’ delay the two trains again proceeded on their journey, 
and arrived at Llandudno at 9.30 instead of 7.80. The return 
journey was commenced at 7 p.m. Llandudno Junction saw again 
the beginning of trouble, the engine attached to the first train 
“hitting” another engine passing over a crossing. The engine 
of the excursion train and the cai next to it were thrown 
off the line. Fortunately the coupli ge did not break, and 
beyond some damage to rolling stock, the delay of traffic, and some 
slight injuries to passengers, no other ences ensued, 
that the train was an hour late in reaching Sheffield. 


IN @ report on a collision which occurred on the 23rd May at 
Boston Station, on the Great Northern Railway, Major Marindin 
says :—* This collision was ca by the cou ling tween the 
engine tender and the brake van becoming detached upon a falling 
| immediately the engine began to push these vehicles 

towards the passenger train. The evidence appeared to show 
that the shackle was not properly oiled, and that the coupling 
being stiff, it was pushed off the hook when the engine began to 
set Boog I think that the best means to adopt in order to pre- 
vent the recurrence of an accident from a coupling coming loose 
would be to fit the draw-bar hooks of all vehicles with a spring or 
a weighted catch as is done upon the London and North-Western 
Railway and other lines, and until this is done it is clearly advis- 
able that in the operation of putting por | carriages on to a train 
the couplings should be screwed up sufficiently to make it impos- 
sible for them to become detached as in this case. It would also 
be well to have a porter in the brake van to make use of the brake 


» except 


power 
brake coupled on to the engine and in 


if necessary, except, of course, in cases when the vehicles | yards of galvanised 
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Dr..C. Lana, in Biedermann’s Central-Blatt fir Agrikultur- 
Chemie, lays down the law that t frosts are only to be feared 
when the dew point lies below the ing point of water. 

A TEMPERATURE of 570 deg. will produce a dark blue colour on 
polished steel, and 590 deg. a pale blue. Oil or grease of any kind 
will answer for drawing the temper of cutlery. The temper for 
lancets is obtained at deg. Fah., axes at deg., swords and 
bag cgay at 530 deg., small saws at 570 deg., and large saws 
at 590 deg. CO -coloured spots are not produced by tempering, 
but they may be obtained, on the polished surface of steel by 
immersing the article in a solution of sulphate of copper. 

From 1862 to 1882 the production of sulphuric acid in Germany 
has increased from 22,311 tons to 157,961 tons, chiefly obtained 
from Siegen pyrites. Lump pyrites are burnt in with 
movable grates, and smalls in Perret or Maletra kilns. The burnt 


ore from certain mines is afterwards smelted for iron, but the | been 


Siegen ore retains too much sulphur to it of its use in metal- 
lurgy. M. Hasenclever seeks to refute the views of Dr. Lunge on 
the inconvenience of zinc sulphide—blende—in the manufacture of 
sulphuric acid. 


A NEW method of prod: of iron or manganese, or iron 
and m ese with pager feme hy in a patent taken out by 
Charles Billington and John Newton, who claim the introduction 
of iron or manganese, or of iron and manganese not previously 
alloyed, into a bath of molten tin kept at a suitable temperature, 
the iron or manganese being connected wires to a dynamo 
machine or ba’ + When put in circuit it is claimed that the 
current of electricity throws off the iron or manganese of iron and 
manganese into the tin bath, and produces chemical action between 
the metals, which causes them to alloy with each other in any 
desired proportion that can be regulated with great nicety. 


THE coalfields of Russia are, Mr. W. Mather says, still practi- 
cally undeveloped. The Donetz coalfield is too remote for the 
manufacturing districts, and the railroad communications are too 
uncertain to admit of its being largely used. The lignite found 
within a radius of 200 miles of Moscow does not offer fuel of a 
sufficiently good quality. It is a remarkable fact that during the 
past two years English coal has been found to be the most profit- 
able fuel that manufacturers could use immediately around 


1] | Moscow at a price laid down of about 40s. per ton. Twenty years 


‘0 the price of wood fuel was so low as to be equivalent to coal at 
Tos. per ton, and now coal at 40s. per ton is cheaper fuel. This is 
apparently a consequence of the reckless destruction of forests in 
Russia without systematic planting under Government supervision. 


In the Bulletin de la Société d Encouragement x UIndustrie 
Nationale, M. Carnot, in a report presented by him on behalf of 
the Committee of Chemical Arts, showed that the cause of the 
corrosion of sheet copper employed for the rmeries of ships is 
the presence of cuprous oxide, which, in contact with salt water, 
occasioned the formation of soluble salts, even when the air is 


30th | excluded. In order to reduce more completely the oxygen com- 


pounds present in the copper, he introduces a small quantity of 
metallic manganese, which completely reduces the cuprous oxide 
remaining in the metal, and becomes converted into a manganese 
silicate, in contact with the sides and the sole of the furnace. If 
a few thousandths of manganese remain alloyed with the copper, 
they affect neither its malleability nor its resistance to the action 
of sea water. The manganese is introduced in the form of cupro- 
manganese, an alloy containing 75 per cent. of copper and 25 of 
manganese, 


M. DE TROMELIN has attacked the hypothesis that clouds are 
composed of vesicles or hollow spheres of condensed vapour. He 
supposes that every solid body, whatever may be its diameter, 
retains around it by adhesion a special atmosphere of the gas in 
which it is plunged; that the thickness of this atmosphere is nearly 
independent of the volume of the solid body ; that the attraction 
which retains it is within the domain of the molecular forces, and 
is manifested only within very short distances. In this way he 
accounts for the difficulty of naw § removing the air from a 
tube which is to be filled with liquid. In the case of a vesicle 
surrounded by its atmosphere, the thermal absorption of the water 
is much greater than that of the surrounding diathermanous air. 
The atmosphere of the vesicle is consequently expanded, and the 
particle with its atmosphere floats by displacing an equal volume 
of the circumambient air. The dust particles which are observed 
in the sun’s rays are supposed to be sustained in the same way. 


In the following figures are given, first, the sea-going merchant 
fleets of all nations, and, second, the steamships o nations :— 
Great Britain, 22, vessels, 11,200,000 tons; United States, 
6600 vessels, 2,700,000 tons; Norway, 4200 vessels, 1,500,000 tons; 
Germany, 3000 vessels, 1,400,000 tons; France, 2900 vessels. 
1,100,000’ tons ; Italy, 3200 vessels, 1,000,000 tons; Russia, 2300 
vessels, 600,000 tons; all nations, 46,000 vessels, 23,000,000 tons. 
Thus it will be seen at a glance how tremendously England out- 
rivals every other marine Power. Her preponderance is even 
greater in steam vessels, as £ sagpere by this second statement :— 
All nations, 7764 steam v » 9,282,000 tons; Great Britain, 
4649 steam vessels, 5,919,000 tons; France, 458 steam vessels, 
667,000 tons; United States, 422 steam vessels, 601,000 tons; 
Germany, 420 steam vessels, 476,000 tons; Spain, 282 steam 
vessels, 305,000 tons; Italy, 135 steam vessels, 166,000 tons ; Hol- 
land, 127 steam vessels, 155,000 tons; Russia, 194 steam vessels, 
149,000 tons. 

MaRTIN KILIANI, of Munich, has recently described a new 
method of zine extraction. The material to be worked—precipi- 
tated zine oxide, calamine, calcined blende, zinc ashes, &c.—is 
placed in lead-lined wooden vats, and digested with a liquor 
consisting of ammonium and ammonium carbonate, until the 
liquor is saturated with zinc. After filtration, the solution then 
passes to a reservoir, from which it is fed continuously to the 
precipitation tanks, The cathodes in these are of zinc or brass, 
the anodes of sheet iron. bot re of the zinc in solution is 
precipitated in a compact m ic form on the cathodes, with a 
corresponding liberation of oxygen at the anodes. The liquor 

ses through the precipitation tanks at a speed regulated accord- 

to the amount of zinc contained and the strength of the current 
at the electrodes, and then flows into the reservoir at a lower level, 
from which it is pumped up again into the first tanks, to extract a 
fresh amount of zinc, and pass in to the precipitation tanks. 
All the vats and reservoirs are well covered over, to prevent loss of 
ammonia, 


A PAPER on “‘ Zinc in Drinking Water” is given in the “‘ Journal 
of the American Chemical Society,” by Dr. F, P. Venable. It has 
long been known that zinc dissolves in water, and that soft water, 
such as rain water, dissolves it more easily than hard water. Water 
containing carbonic acid is ially able to dissolveit. The use of 
pa oth iron for pipes and tanks being so much on the increase, 
the subject becomes more and more important, and it is desirable 
to ascertain, as far as possible, to what extent solution of the zinc 
coating takes place, and how far water contaminated by zinc is 
injurious to health. The author quotes several investigators as to 
the latter point, the evidence being to some extent conflicting, but 
giving a very decided balance on the side of the view that such 
water is considerably injurious. Investigations made on behalf of 
the French Government resulted in the prohibition by the Ministry 
of Marine of the use of galvanised iron tanks on board men-of-war. 
Professor Heaton has given an analysis of a spring water, with a 
further analysis of the same water after it had travelled through 
half a mile of galvanised iron Pipe. It had taken up 6°41 grains of 
zine carbonate per gallon. Dr. Venable gives the results of an 
observation of his own, where spring water passed through 200 
iron pipes to a house, and took up ed cee 


of zinc carbonate nm. It seems pretty clear that 
water should not ‘ed to come in contact with zinc, 


;Wrtn the view) of improving the harbour, the Ayr Harbour 
trustees have resolved to pile the north wall for a distance of 
300ft. at a cost of £2000. 

THE principal industry of the town of Lidge on the manufac- 
ture of om a complete and instructive museum of arms, ancient 
the large building known as the 

A VERY useful book, giving statistical tables from the history 
and statistics of American waterworks, com by Mr. J. J. R. 
Croes, M.1.C.E., has been published at the office of the American 
Engineering News, New York. The particulars given relate to the 
position ard size of the towns, date of construction of works, kind 
of works and machinery, cost, officers, &c. &o. 

THE construction of a new ot aor foot-bridge 
ortly 


the river 
Thames at Teddington is sh 


to be commenced having 
approved by the Thames Conservancy Board, subject to certain 
conditions which the Teddington Local Board will comply with. 
At a meeting of the above local authority, held last week, it was 
stated that would cover the cost of the bridge, and this sum 
it is proposed to borrow. 

Ir is said that there is a fair prospect that the works for the 
improvement of the Danube waterway will at last be undertaken. 
The commission of experts appointed to examine the means of 
removing the obstructions at the Iron Gates is nearly ready with 
its report, and meanwhile the Hungarian Government has granted 
1,500,000f1. for dredging operations on the Hungarian part of the 
Danube. This money is to be recouped by tolls on shipping. 

IN answer to a Deo by Mr. Healy in the House, on piers and 
} Harbours, Ireland, Sir W. Hart-Dyke said: ‘‘The Government 
have decided to have an inspection of these piers made by an inde- 
pendent engineer of undoubted eminence, who will inquire and 
report not only as to the suitability of the sites selected for these 
works, but also as to their design and the manner in which they 
been executed. do not understand hon. to 

ege any ‘ misapplication’ or ‘improper expenditure’ which is not 
covered by these points of reference. I have no objection to pro- 
duce the correspondence, but I think it would be better to await 
the engineer’s report before doing so.” 

rom their at Poplar one of the new sea-going o 
boats, of which forty were ordered by the Government at the time 
strained relations existed between this country and Russia. Twen 
of these boats are being built by Messrs. Thorneycroft and Co., and 
twenty by Messrs. Yarrow and Co. The one just launched by the 
2 firm is the first of the forty which has been put in the water, 
and the remainder, we believe, will follow in rapid succession, the 
two firms working under heavy penalties. These boats are 125ft. 
in length by 13ft. beam, and consequently much larger than any 
which took part in the late Bantry Bay manceuvres, 

Ir has been arranged that the King and Queen of the Belgians. 
accompanied by ne Grown Prince and Princess of Austria, will 
visit Antwerp on Sunday next, to be p t at the opening of the 
new quays, which have been several years under construction at a 
cost of upwards of four millions sterling. After the opening 
ceremony @ historic procession of nations is announced to take 
i on the Scheldt, with illuminations, The Great Eastern 

ilway Company will run their new steel paddle steamer 
Adelaide from Harwich—Parkeston Quay—to Antwerp, in con- 
nection with a special express train, leaving Liverpool-street station 
at 9 a.m. to-morrow, to accommodate travellers intending to be 
present at these fétes. 

WITH reference to the paragraph in our issue of the 10th inst. 
referring to the boilers for Glengarnock Steel Works, Kilbirnie, we 
are informed that of the twenty steel boilers for Messrs. Merry and 
Cunninghame’s new steelworks, only four were made by Messrs. 
William Wilson and Co., of Lilybank Boilerworks, Glasgow, the 
other sixteen having been made by Messrs. Alexander Nicholson 
and Co., Crownpoint Boilerworks, Glasgow. It is due to Messrs. 
po A and Cunninghame that we should state that these boilers, 
which were of an improved type, were made in accordance with 
specifications and drawings supplied by themselves. We also 
understand that several of the boilers made by Messrs, Alexander 
Nicholson and Co. were constructed of basic steel plates and ri 
made from Glengarnock pig iron, and that the working of tha‘ 
material was most satisfactory to all concerned. 


instance, it is estimated by good judges that there are already 3000 
tons less of coal burned in Pittsburgh per day than there were 
before natural gas was used. This takes away a coal business of 
2,500,000 dols. or more a year. One concern saves 100dols. a day 
in wages formerly paid to men who wheeled out ashes, The 
decrease of smoke in the atmosphere is already noticeable.” 

THE American Manufacturer says:—‘‘ The Mississippi Glass 
Company, St. Louis, are making nearly 5000ft. of glass a day, 
about two-fifths of which are coloured. Their product is 
supplanting the foreign glass with which it comes in competition. 

' The Age of Steel, however, tells something that shows that glass- 
workers are as troublesome a lot in the States as elsewhere. It sa 
the men of the St. Louis Glassworks, St. Louis, offered recen’ 
to allow the proprietor, Mr. Cummings, six apprentices in case he 
chose to restart his works. This is the number Mr. Cummings had 
always claimed as his quota under union rules, but to no le 
Owing to dulness in the glass trade, and to the further fact that 
his men had broken faith with him last summer, after ing to 
work straight through till autumn, Mr. Cummings declined the 
proposition. At the Great Western Glassworks the delay in re- 
starting was due to the refusal of the men to allow the proprietors 
their quota of six apprentices. They first agreed to allow it, then 
after the fires were lit refused, and finally compromised on four 
apprentices, 


Langstone 
Langstone, and a line of railway constructed to the water’s edge. 
On the upper deck of the Carrier a double line of rails has been 
laid from stem to stern, ngonson | accommodation for fourteen 
peso: argmie trucks. The vessel will come alongside the wharf, 
where there are steam appliances for running the trucks on the deck 
direct, and at Brading similar facilities will be provided for un- 
shipping them, and again placing them on the railway. It is also 
anticipated that in the course of time passenger trains may be 
carried across the water by similar means. At present considerable 
difficulty is experienced in conveying merchandise to and from the 
Isle of Wight, the arrangements senetiins the unloading of 
goods, which occasions considerable delay. is will be entirely 
obviated should the experiment prove successful. One of the 
principal objects of the new system is to facilitate the transit of 
vegetables, &c., for the Isle of Wight, and it is calculated that at 
least two hours will be saved by this means. It is stated that 
trucks could be’ filled with coal at the pits and conveyed to any 
station in the Isle of Wight without being unloaded, and the 


same advantage would apply to furniture vans. After the arrival 
of the carrier at Portsmouth from Newhaven a trial was made 


and Brading with 


of h ities bet 


| 
concerns may, remarks the American Railway Review, mean more to 
our industrial interests than has been generally anticipated. - 
‘Great sums of money have been invested in changed plant by 
many heavy houses who figure upon material profits through the 
use of the novel fuel. Despite the dangers which the timid ascribe 
to its use, and the lack of absolute certainty as to permanence of q 
| supply, the heavy capitalists of Pittsburgh have enough faith to : 
warrant these large expenditures. Some of the anticipated results : 
AN experiment is shortly to be made in the conveyance of laden 
railway trucks between the mainland and the Isle of Wight. The 
Carrier, a paddle steamer, possessing facilities for receiving cm oe 
has_been uired, and it is intended to run this vessel from 
| 
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CUMMINS COTTON BALING PRESS. 


MESSRS, ORMEROD, GRIERSON, AND CO., MANCHESTER, ENGINEERS. 


THE press which we illustrate above and on pee page is ex- 
hibited in model at the Inventions Exhibition by Messrs. Ormerod, 
Grierson, and Co., Manchester. It has been designed with a view 
of reducing the great expansion which takes place in a bale of 
cotton after it has been pressed, which not only lessens loss 
of power in pressing, but reduces the liability to 7 which 
the cotton fibre is subjected by an unnecessarily high pressure. 
It has been found that this great expansion is influenced 
by the shape of the bale, and that if the section is small as 
compared with the length, much less pressure has to be 
employed, and much less expansion takes place. As long 
pressing-boxes would be very inconvenient in practice, and 
would entail the use of large and costly presses, the box is 
divided into three parts. These boxes are fixed over rams of 
varying diameters, and a movable bale chamber which revolves 
upon the centre pillar is brought over the first box, which has 
a@ ram 3in. diameter. The cotton is forced into the bale 
chamber, after which a grid, which works automatically, is 
inserted to support the cotton whilst the bale chamber is 


‘~ moved over the second box, which has a ram bin. dia- 


meter. The operation is then repeated, and again with 
the third box, which has a ram 94in. diameter. Immediately 
one box has delivered its cotton the operators go on filling, and 
so the work is continuous. In forming cotton into bales, it is 
essential that the cotton fibres should be pressed only in one 
direction, otherwise the fibre will become what is called cross 
packed, and its quality will thereby be much deteriorated. 
Therefore in most cotton presses now used the requisite quantity 
of cotton for forming a bale is first laid into a deep box, and the 
bale must necessarily be of comparatively small depth in the 
direction ‘in which it is pressed, as in order to obtain a bale of 
sufficient density the cotton has to be compressed into about 
one-tenth or even a less portion of the depth it occupied in the 
box. No bale deep in the direction into which it is pressed 
could therefore be pressed to the same density from the contents 
of one box without making the box of very extensive length. A 
bale of cotton after it has been released from the press always 
tends to expand in the direction in which it has been pressed. 
This expansion cannot be entirely prevented by the hoops or 
lashings by which the bale is bound, as it is impossible to 
the lashing hoops perfectly tight, therefore when the 
e is set free from the press, it expands somewhat both 
upwards and downwards, Any expansion taking place over 
— areas largely increases the ultimate bulk of the bale. It 
ill therefore be readily seen that to obtain finished bales of 
sufficient density, it is necessary under the former method to 
press the bales into much smaller dimensions than they will 
occupy after being hooped and finished. To remedy this evil 
without employing filling boxes of an impracticable length, and 
yet to obtain a bale of the requisite weight, the above-described 
three-cylinder press, in connection with a finishing press, has 
been designed. The finishing press is an ordinary single-cylinder 
press, with a ram 16in. diameter. Presses of the above descrip- 
tion are working very satisfactorily. A bale of cotton weighing 
400 Ib., and measuring 8 cubic feet, is finished with a total 
pressure of 350 tons; whereas the total pressure required when 
the bale is made by other presses is from 1600 to 1800 tons. 
The saving in hoops is very considerable; 45ft. of jin. b 
20 b.w.g. is required, against 70ft. with other presses. Wi 
this new press it is stated that 200 bales can be made per day of 
ten hours, with a consumption of 4b. of coal per bale, whilst 
the cost of the plant is, we are told, less than that of presses on 
other systems equal to the same work, 
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GRIFFIN’S PULVERISER. 

Ts past few years have been very prolific in improvements in 
mining and milling machinery, crushers and pulverisers receivi 
their full share of the attention of inventors. It was natu 
that efforts should be made to find a more rapid and economical 
pulveriser than the old-fashioned stamps, and one that would 
grind finer than the rolls ; hence a variety of centrifugal machines 
in which the ore is crushed by rollers and balls revolving verti- 
cally or horizontally, and discs or arms with paddles revolving 
vertically at a very high velocity, and pulverising by impact on 
the paddles and by attrition of the particles among themselves ; 
Blake multiple crushers ; and vibrating drums of the Griffith 
type, recently described in the Engincertng and Mining Journal. 
Many of these machines possess features of great merit, and do 
satisfactory work each under conditions to which it is adapted. 


Thus, rolls are not suitable for fine crushing, but on the other 
hand they are no doubt the best for coarse crushing for concen- 
trating. Most of the centrifugal pulverisers are best adapted 
for very fine crushing. 

One of the most ingenious of these new pulverisers that has 
come to our noticeisillustrated herewith. “Thismachine presents 
some novel and valuable features. It consists, as is shown in the 
elevator, Fig 1, and in the sectional drawing, Fig 2, of a central 
conveyor a a, within an annular shell } 6, both of which rotate 
horizontally, but at different speeds and in opposite directions, 
by means of gearing or belting as may be preferred. The central 
conveyor is divided into four compartments or spouts, through 
two of which e¢ the ore enters from a central hopper, and 
through the other two f f the air enters behind each of the ore- 
spouts, and after sweeping the face d d of the ore held in the 
annular shell 5 5, is drawn out by means of a fan through the flues 
gg. In operation, the material to be reduced is taken from an 
ordinary crusher and automatically fed to the conveyor through 
the passage ¢ into the outer shell, where it immediately forms a 
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solid annular wall dd, to make one of the 


ding surfaces. 
The other surface is the unground material compactly held 
against this wall in the two sections of the conveyor e ¢, provided 


for that p' The section is shown through one of the ore- 
spouts and one air-flue, at right angles to the ore-spout, The 
central conveyor is attached to the head of a vertical steel shaft 
and makes about 120 revolutions per minute ; the outer annular 
shell 5 d is attached to a sleeve on this shaft, so that it can be 
driven at a speed of about 200 revolutions in the opposite direction 
from the feeding spouts or conveyors. With these very moderate 
speeds, even if they were much higher than they are, the wear 
and tear of the running parts of the machine is slight, an advan- 
tage that can be fully appreciated only by those who have run 
the 1000 to 2000 revolution machines. The relative as well as 
the absolute speeds of the revolving parts appear from experiment 
to have a considerable influence on the fineness as well as on the 
amount of the material crushed. The work done has usually 
called for a fineness of from No. 50 to impalpable powder—as in 
the case of grinding wheat, &c.; but the inventor believes that 
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it will crush to almost any degree of coarseness, the amount of 
draught and speed of revolution regulating the coarseness of the 
agen The slower it runs the coarser will be the grai 

he suction of the air and the inclination given the division 
bet e bott of the revolving parts prevent the accumu- 
lation of dust between them or its entrance into the bearings. 
When desired water can take the place of air, and the centrifugal 
force of the revolving shell can be utilised to draw the water, 
and with it the pulverised ore, out of the machine. The only 
parts of the pulveriser that wear, and those but slowly, are the 
adjustable plates at the outlets of the ore-spouts ; indeed, the 
small amount of wear in machines of this class is quite remark- 
able, as is also the moderate amount of power required to run 
themm—from 15 to 20-horse power, as measured by the dynamo- 
meter—for a machine able to finely pulverise from 1 to 3 tons 
of ore per hour. The weight of such a machine complete is 
stated at about 3000 Ib., and its cost, including counter-shaft, 
pulleys, and blower, is quoted at 1000dols. This pulveriser 
appears to offer some exceptional advantages ; it is extremely 
simple, easily transported, and inexpensive to erect ; has a large 
capacity, equal to say ten stamps, and can crush to any degree 
of fineness desired.” 
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CUMMINS COTTON BALING PRESS. 


\ MESSRS. ORMEROD, GRIERSON, AND CO., MANCHESTER, ENGINEER 
(For description sce page 64.) 
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haps . | modern seaside haunt of the people of w uskin is e which was erected some years ago has been 
apical of the charactor of the | machine and devil-driven England,” who inland grow weary of | raised, and other works completed. 


graphical position or of the character e place known 
Cleethorpes. It is not of who has been to | Chimneys and mills, and seek relaxation in artificially 


on colnshire coast, as the guide-book works w ve ow & sea- ion for the wee! was 

or r 9 the | wall nearly a mile in length, commencing opposite the railway | 150,053, Total since opening, 1,572,618. 

Humber meet the salt waves of the North Sea.” The “cheery” | station—or on the Grimsby side of the station—and finishing | University EVENING ScHOOLS IN " gypyry. —In connection 

township has, it is said, “long been » favourite summer resort, | opposite Brighton-street. This structure is of concrete, with a | with Sydney University, evening classes for graduation in arts, by 


natural advantages having made it an carats seaside residence foundation &1 8ft. in width, and m from summit to base | means of a five years’ course, have been for those whose 
” : ing f occupations prevent their eiendunes on the day lectures. They 
when artificial attractions were altogether lac What it is | 21ft., which is 6ft. above high tides, slightly & wall | besve been in tion about one year, and this ee there will be 


now that these attractions are not lacking must be learned from | is faced with concrete blocks, counterfortes being p at every ? 

the guide published by Nicholson and Son, in London, or, per- | 11ft, making the wall at that particular spot thickness of | to for fit year at ths Ouivenity 
pr | going there. On the 2nd inst. Prince Albert Victor loft. 6in. at the base. By this wall visitors are placed 30 or | and, as time goes on, the ieszes will inevesse until they caibehes 
adopted the latter course, and nn we the newly com- s nearer the tide than formerly. At the rear of the } two sections each for the two year courses, and one for the fifth 
pleasure gardens. an asphalt walk 25ft. in width, and carriage drive for juation. 
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THE TESTING OF FANS.* 
By Professor Ropert H. of Mason College. 
thly ing held at Mason Science College, Bir- 
ham, Thursday, J 2nd, 1885, Mr. W. B. Scott, vice- 
i read by Professor 


problems, 
is required to be done by a proposed fan not yet in place, in ord 
to give a desired volumetric ventilation through a given mine ; 


from those that ought to be made for each mine to give the direct 
special data for the design of the fan to ventilate that mine. Ido not 
here use the word “‘ design” in the ordinary narrowsense. A mine 
manager seldom, if ever, makes the constructive design, or the 
drawings of afan. A variety of styles and sizes of fans are offered 
to him, and he has to choose between them; and, moreover, he has 
to determine the exact speed at which the fan should be run under 
normal conditions. The judicious selection of style, size, and speed 
to suit the special circumstances of the individual mine is, in my 
inion, as important a part of the design as that of its constructive 
details. In making a really useful test of a fan there are two chief 
things to do. First, there is to be measured the actual horse-power 
spent in driving the fan; secondly, one must measure the actual 
useful work done by the fan. The ratio of the second to the first 
is the mechanical “ efficiency” of the fan. The difference between 
them is the waste work, and its ratio to the whole power spent is 
the “inefficiency.” In order to understand the action clearly, it 
is n to consider the waste work as the sum of two disti 
= are, on the one hand, that wasted in journal 
riction; and, on the other hand, that wasted on the frictional 
and viscous resistance to the passage of the air current through 
the fan, and on the creation of air eddies in the fan and in 
its discharge mouth. I must include as part of the journal friction 
the skin resistance of the outside surface of the rotating fan-shell 


unfortunately often a large part, ting to t 
per cent., is wasted in journal friction and in vibration in the 
engine and gearing. Even when the engine works direct on the fan 
shaft, this loss may be no inconsiderable percentage. It should also 
cards as ordinari en, especially with fast running engines, are 
ae eceptive. I recommend the use of small sized 
indicators with stiff springs, short pencil stroke, short barrel stroke 
best fine steel wire—with the stretch taken well out of it—instead 
of cord, and a reducing gear in which there is not the slightest 
“shake.” By measuring the driving er in the engine cylinder, 
the mechanical inefficiency of the engine and transmitting gear is 
included in that of the fan. This makes the test unfair to the fan, 
and I have endeavoured to show that the error may be a serious 
one. It is, therefore, much more satisfactory, where practicable, 
to measure the driving power directly by a transmission dynamo- 
meter applied directly to the fan shaft. I am at present con- 
structing a very compact, easily portable, and cheap rotary trans- 
mission dynamometer which is capable of attachment to the shaft 
to be tested in a few minutes. After trials have been made with 
this instrument, if they are successful, I shall be happy to lay 
details before this Society. When the engine, however, works 
direct on to the fan shaft it would be difficult, although not im- 
possible, to arrange for the insertion of a dynamometer at any 
— of the mechanism. F, the journal friction of the fan, can 
measured separately ay See the driving power required with 
the inlet and outlet mouths of the rotating fan both stopped up so 
that no current can pass through the fan. Note parti ly that 
the mouths to be closed are not those in the fixed casing enclosing 
the fan, but those in the rotating portion carrying the blades. The 
result given with the openings in the casing only closed would be 
an entirely false and deceptive one, giving a higher than the true 
value of the journal friction, because the rotating fan would then 
be still left free to act as a fan in churning the air left enclosed in 
the stopped-up casing. In some forms of fan it would be difficult to 
completely close the rotating mouths, but afarmore nearly true mea- 
surement will be obtained by stopping these imperfectly but nearly 
than by stopping the openingsof the fixed casing. It need 
ly be said that this journal friction should be tested at various 
speeds, and, if practicable, with the transmission dynamometer 
instead of by steam engine indicator diagrams. It must be noted 
also that this experiment gives the friction only under “light load,” 
because the fan is doing no useful work, and, therefore, the end 
thrust on the collar i is reduced to a minimum. In a 
journal friction to increase consi- 
derably as the useful load is raised, but in such large and heavy 
machines as the Guibal or Waddell fans, I venture to risk the 
statement that this loss of power increases at a hardly appreciable 
rate with increase of useful work done. W. In general terms this 
“‘useful work ” is that done in creating the required circulation of 
air. It may be defined as the work the fan would need to do 
even if it were constructed with absolute theoretical perfection— 
i.¢., that part of the whole work done which is not diminished by 
er improvements in the design of the fan in the direction of 
theoretical ection. The measurements that need to be 
made to enable this quantity to be calculated with accuracy are— 
of the fan, called below A and A? square 
eet ; the inlet air velocity—average—called below r ft. per second ; 
the height of outlet above inlet, called below h ft.; as ones of 
pressure at outlet over that at inlet, called below G in. on water- 


ished in the issue of 
, of THE Encinerr. The calculation given 
Professor W. C. 


that the ai through the fan too quickly to admit of its 
recei or Uy the or 

of the He says heat is generated by viscous and eddy- 
making in the air itself. This undoubtedly occurs, 


any possible deviation from this condition would only very slightly 
alter the coefficient — 4 in the formula below. This is a factor 


in an extremely small part of the whole quantity W, and it so 
happens that, on t of its small and comparative uniin- 
portance, I obtained the number 20,000 by rounding off 18,900 for 
convenience of calculation. The alteration from 18,900 to 20,000 
is quite as large as would be caused by any possible deviation from 
the adiabatic condition. This shows clearly the — character 
of Professor Unwin’s criticism, but its care: absurdity is shown 
by the expression for work done on adiabatic compression which he 
poses to substitute for what he calls my “‘ approximations.” 

e says the “exact” expression is 2°45 (p> — p*), and this 
combined with another quanti’ 
p?—p*. Now, this is a pure and simple mistake, and the result is 
just and a-half times as much as it ought to be and contains 
an error a few hundred times as great as is involved in my 
“approximation!” It is deduced from the extraordinary concep- 


+ | tion of “adiabatic compression of air considered as an incompres- 


sible fluid!” My formula for W I will here write fowe in & some- 
ient for 


in the equation, gives 3°45—| d 


variations of pressure to the ;}y;in. water gauge. I have not yet 
in inducing any instrument 
construction of any gauge of this extreme delicacy, but I 
fail to see why such an instrument should be looked on as im- 
possible. The sum of the above two quantities is the whole work 
‘ormed by the fan, that is, it equals W 
W already 


. Equating 
it to the approximate value of found, viz., 52 G V, we 


{#3 + } = 52G-V, or 


diminished enlarging the area A e from which air is dis. 
1st July, 1885. Ronert H. Suita. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents.] 


THE LAWS OF MOTION. 


S1r,—Professor Ledge teas that he has already told us that 
the “‘ other force” is the reaction or push-back of the stone against 
the gravitation medium. The mere repetition of what I did not 
understand before, is not likely to make me much wiser. 

Let me re-state my difficulty and _ ta to your correspondents to 
termine whether Professor Lodge solved it. 

A body cannot resist its own motion. It is attracted or driven 
towards the centre of gravity. But it pulls. back. Now as by 
statement No. 1 it cannot pull back through any force of its own, 
it follows that it is kept back by the force of something else, and I 
ask again, with the earnest hope of getting an answer, What is 
that other force? By virtue of what power is the stone enabled to 

inst the gravitation medium 


more 


1 A? 
W=526V {1- t 

v A? 

uation II, 
{*- aa) 
G being in inches water gauge and the other quantities being as 
above stated —(g = 32°2ft. sec.). If the outlet and inlet 
= A.) if h neglected as small, this 
uces 


w=52Gv{1- Bauation Ill. 


Asa numerical , take G = 1}, and v = 10ft. per second, 
and A2= A = 50 aq. ft.; so that V = 500 cubic feet per second. 


} =s00{ 1-1} = 


100 
W = 52x15 x500 


~ 20,000 x 2g 

3899°7 or 7‘1-horse power. 
Here observe that the subtraction on account of the >, per- 
fectly insignificant. If the inlet velocity.were 50ft. second— 
which is if ever, ter oc the 


5 
so little less than unity that evidently for all practical the 


t | difference may be neglected, and the formula W = 


Equation IV., used as sufficiently accurate. This formula is 
identical in shape with that ordinarily used in mine calculations; 
but I regret to say that I understand that the G commonly used is 
simply the water-gauge vacuum shown at the inlet to the fan, that 
is, the excess of atmospheric pressure over the pressure at the fan 
end of the drift. This involves what may be sometimes a serious 
error. It cannot be too distinctly impressed upon mine engineers 
that the G that must be used in order to make this calculation a 
correct one is the excess of the pressure at the outlet from the 
rotating fan over that at the inlet. The pressure at the outlet 
may be, and I suspect usually is, considerably different from 
atmospheric pressure. There should be two gauge pipes mounted, 
one of them as close as convenient to the inlet ing and the 
other equally close to the outlet from the fan. ese two gau 
pipes should lead both close to the engine-house as usual, and should 
terminate in ee gauge glasses mounted side by side on the 
the two glasses, these being placed just far enough apart to allow 
of the scale being easily nat between them. With this arrange- 
ment one can read off at once, not only the difference of inlet and 
outlet pressures, which is the G to be used in the above calculation, 
but also the absolute amounts of both these pressures as compared 
with the simultaneous pressure in the outside quiet atmosphere. 
Although these last are not needed for our present calculation, 
open ends of the gauge pipes must be very carefully p! atright 
angles to the direction of the air current. No doubt sometimes 
the difference between the outlet pressure and atmospheric 
pressure will be found extremely small, but these will be cases in 
which the outlet area from the fan is very much larger than the 
inlet area, and in which, therefore, we must not approximate by 
considering A = Ay R. The waste internal current resistance 
ought to be worked out in each test of a fan. It is obtained simply 
by using equation I, in which the three quantities E, W, and F are 
now supposed to have been measured. Thus we have—R = E- 
W-F. The total efficiency is, of course, 
T have now stated what in my opinion are the measurements that 
ought to be made in an experimental test of a fan, and how to use 
these measurements in calculation: I am tempted to conclude by 
showing how the required G—difference between outlet and inlet 
etermine the proper size and speed of a proposed fan for a given 
mine. If Ae be the exit area where the current finally eae 
the free atmosphere on mye discharge tunnel from the fan 
—in the case of fans like the Waddell, the exit area from the fan 
itself must be taken—the final average discharge velocity may be 
taken as V — Ae with sufficient approximation to accuracy. It is 
certain that nearly all, if not quite all, the kinetic energy 
corresponding to this velocity is lost. 
This kinetic energy is ry pan foot-pounds per second, where 
‘08 is the weight of air in pounds per cubic foot. The work done 
“ L 
per second on the “ drag” of the mine is 08 f V? = (air ) where 
L is the length of one part of the passage of the current through 
the mine; A is the cross sectional area of that part; 8 is the “‘mean 
hydraulic depth ” of that section; where the summation represented 
by the symbol = of the quantities aha has to be performed 
throughout the whole length of all the intricate 
through which the ventilating current circulates from 
of downcast shaft to the di e from the fan; an 
where f is a sort of coefficient of friction. This coefficient 
has not been = determined with any accuracy, the different values 
— in Fair! ie’s book on the authorities of Atkinson, Devilley and 
k being one thrice as large as the other. To determine it with 
accuracy by direct experiment requires an instrument showing 


* Read before the South Staffordshire and East Worcestershire Insti- 
tate of Miring Engineers, July 2nd, 1886, 


misprints occur in Tax viz., V2 for 


quantity within brackets would be = "90806, which is still | rai} 


react ag 

If Professor Lodge now denies that he ever said that it is incorrect 
to speak of the drawback of a cart, I can only say that his letter of 
March 2ist seems meaningless. that as it may, however, he 
has abundantly admitted, and indeed emphatically asserted, that 
a body cannot resist its own motion—i.e., that it cannot start from 
a state of rest unless impelled or attracted by some outside force, 
or cease moving when once started, unless arrested by somethi 

d this is all that is needed for my argument. But 

Professor Lodge, as seems clear, means to express by the 
word “reaction” the stone’s rate of change of momentum, why 
does he confuse our minds by speaking of it asa push back? (See 
the concluding paragraph of his letter of May 21st.) A push back 
means resistance if it means anything, and yet Professor Lodge has 
all along been warning us against the fallacy of thinking of Reaction 
and Resistance as synonymous terms! A STUDENT. 

July 19th. — 


Srz,—In continuation of letter of July 6th. 11.’s” 
question in your issue of the 17th has nothing to do with any tug- 
of-war, and I do not know how the engines could get an impulse 
such as he demands, i.¢., from a source external to the system— 
earth, railway, engines—of which they are a part, — by a blow 
from a passing meteoric stone. Supposing, however, that they do 
receive such a blow while they are standing at the west end of the 
ilway, with steam in each at 120lb. per square inch, giving 
tension on draw-bar and compressien on rails between the engines 
each equal, so that motion is nil. a that the blow 


reversed pistons of <—} upon it. While <—} W was thus 
gathering a thrust tending to drive both engines westward and 
actually driving the railway eastward, the compression strain on 
that part of the rails which at any instant might lie between the 
engines would remain constant, but the tension on the draw bar 
would rise pari passu with the increasing thrust of the pistons 
of <—t W due to the accumulation by them of E {—>’s exhaust 
steam—or of air, which you please—in the boiler of <—} W. 

(C) When the whole of the impulse had been expended thus, 
the engines would for a moment stand at rest in relation to the 
surface of the earth; but there would be a thrust tending to drive 
them westward with force =32 in the boiler of W—the steam 


pressure in W would now be 120 + *, while that in E would be 


120 - 9% —and the railway would be travelling eastward beneath 


them with force = 3x and velocity = =. 10 miles per hour, 

D) The engines would then begin to travel westward with a 
velocity in relation to the surface of the earth, whose mean rate of 
acceleration would be nine-twentieths of that of their previous rate 
of retardation westward, and the velocity eastward of the railway 
woald continue to accelerate at a mean rate of eleven-twentieths 
of its previous rate. This would continue till the 3 x difference of 
steam pressure in the engines had vanished, then— 

(E) A reverse process would commence, which consideration for 
your space and my own time induces me to leave for “. II.” to 
work out for himself, 

“®. TI.” errs in stating that if you lie face downward on a loose 
plank, and pull yourself forward on it eastward by } andl hands, 
gripping its edges before you, the plank does not tend to go west- 
a It is true that in practice friction keeps it steady, but 
remove the friction, and the plank will travel westward at a rate 
dependent on the ratio of its mass to yours. 

x %, 11.” will now keep quiet for a week or two I will examine 
the draw-bar problem fully in my next letter—I hope that we are 
done now with the ‘‘ tug-of-war” problem—and will try a fall with 
Professor Lodge, as promised in = note of 24th March—provided 
always, Mr. Editor, that you kindly grant me space, though the 
matters in controversy were well understood long before any one 


who has taken in this correspondence was born, except 
perhaps, “An Old Student.” Wa. Mur. 
Edmonton, July 20th. 


Sim,—Dr Lodge has my sympathies. Steeped as he is in a cer- 
tain mode of thought, ay yo overwhelming difficulties in 
accepting the propositions which I put forward. To regard the laws 
of motion from my point of view is to him all but impossible; and 
yet I do not even pt up all hope. I still think that a man 
who can admit that energy is most probably kinetic, will yet 
admit that there can be no cause of motion save one—motion, ‘ 

The most noteworthy fact about this whole controversy is that 
Dr. Lodge has never vouchsafed the smallest scrap of that 
force is the cause of motion. He has never even a hint 
attempted to disprove the proposition that force can only be caused 
by motion., If, then, for the sake of ent I conceded that 
force was a cause of motion in one sense, he would have to admit, 
on the other hand, that motion was the cause of force, and there- 
fore itself the cause of motion. As to Newton’s laws, Dr. 
interprets reaction at one moment as passive resistance, while the 
next he invests inert matter with the attributes of vis viva, 
momentum, effort, push. A ladder is an inert mass, but it pushes 


JuLy 24, 1885. 
gauge. From these five measurements, as data, the value of W 
can be found. The volumetric flow at the inlet area opp be dinestly 
calculated from the inlet area and average velocity. Calling it V, 
A we have V cubic feet second =wvA. The calculation of W 
mi from these data is gi 
pre 1884 
there is strictly coi 
Unwin. He first objects to the compression of the air that occurs 
r | inside, the fan being taken as * adiabatic,” é.¢., pa 
; without or loss of heat by conduction. But he himself ta 
second, ow much mec! WOrk 18 
by a fan already in place, and working under given condi and 
with this test the 
of the fan. These two ms are vi erent from eac 
ough m is genera 
ster and, must be sind in diferent way, or | Bat this hot no beng hy’ the 
method founded on proper principles affords information that | (yuh curve remains adiabatic, so far as can bed priori : 
j must greatly facilitate the accurate designing of future fans. But oe 
; the measurements to be made for such a test are quite different iin ac za 
| 
1 to its motion through the air. This outside fan surface rotates in 
, what I may call an air-bearing just as the shaft journal rotates in 
; brass bearings, and the resistances to the motions in the air bearing 
1 and in the brass bearing are quite properly classed together and 
| measured together, the total being conveniently called the ‘‘journal 
i friction” of the machine. The other part of the waste work I will 
] call the “frictional and eddy resistance of the current inside the 
: fan,” or more shortly, the ‘waste internal current resistance.” 
i To determine the efficiency of the fan it is only necessary to 
| measure the sum of these two, not their separate values. <A test 
in which this sum only is determined is by no means useless; on | Th 
‘ the contrary, it is extremely useful, But in order to discover 
| where the eg defects or special merits of a fan lie, it is neces- 
| sary to analyse this sum into its two component parts; it is 
{ necessary to measure them separately. Practicable and even easy 
: means of making this separate measurement will be mentioned 
immediately. I will call the actual measured work done in foot- 
: pounds per second in driving the fan E—E e/ be considered to 
| stand for energy or for engine. This equals, of course, the horse- 
: power multiplied by 550. The work in foot-pounds per second 
: usefully done by the fall will be called W. The waste work per 
second is, therefore,E —- W. The part of this spent on journal 
; friction we will call F; and that done on waste internal curren| 
| resistance by —— = = F x R.—Equation I ward. Remembering that the mass of ‘the railway is ten times 
' E, the horse-power spent in driving is usually measured by taking we ~ engines, and finally denoting the force of the impulse 
indicator diagrams from the engine, the fan commonly having a 
special engine to itself. The transmitting gear from engine to fan “peed “4 bers Of thelr bell 
being usually short, simple, and direct, this method of measure- e ive capacities of their ers an 
ment does not ordinarily involve any very large error. The Bi Thef Of is he juall half i 
amount of the error is the waste of power in the engine itself and (B) The force of the impu ise : set ee Boe 
in the gearing between engine and fan. All the work done by the pumping theexhaust steam of E+—> into the boiler of O <—? W by 
steam in the cylinder is not transmitted to the fan. A part the reversed action of its pistons, and half in imparting velocity— 
: also eastward—to the railway itself because of the reaction of the 
| 
{ 
4 
| 
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up against @ man standing on it just as much as the man pushes it 
down by his weight. To Dr, these are quite 
sible; involve no contradiction. Itis, hard to ad aye 
convert of a man in this frame of mind. 

In my last letter referring to the tug of war I put a question to 
Dr. . Taking four efforts, A, B, C, D, two o each other 
= pull thro ‘h arope, and two opposing each other by thrust through 

e ground, asked I Dr. Lodge to me how any one of these 
thrusts or pulls could be increased without the rest, the men pulling 
deriving all their thrusting power from the pull? Dr. Lodge replies 
that the extra thrust is got because momentum is imparted to the 
mass moved. But before the mass could be moved at all—that is 
to say, before momentum could have existence—the thrust must 
be greater than the Big on the rope. Dr. Lodge has stated this 
in a former letter, which, no doubt, he has forgotten, His answer (? 
to my question refers to an entirely different set of conditions. 
do not want to know what are the strains and thrusts after one 
party in the of war begins to haul the other party up to the 
scratch line. I do want to know how it is that we have at one 
instant an unbalanced effort somewhere in a system which was the 
instant before balanced. I repeat, in Dr. Lodge’s own words, that 
before motion could take ag the thrust of one set of men on the 
ground must be greater t' the thrust of the other set of men 
against the ground, and I want to know how (1) this extra thrust 
is got at all ; and (2) I want to know how it oan be got without 
the motion of an external agent? No system in which the forces 
are all balanced can originate motion of itself. This is a funda- 
mental panies which Dr. Lodge will not dispute. I repeat 
that he has not answered my question. 

In conclusion, I would say that it is matter for regret to me that 
so able and good-tempered an rn should go out of his way to 
attribute notions to me which I have not written a line to put 
forward. Of course, I know that he does not really think tha’ 
ced, I also hold that the 


because I hold that all forces are balan: 
on the last draw-bar of a train is equal tothat onthefront. Thisis 
Dr. Lodge’s little joke; but it is not in good taste. Dr. Lod 
knows that all the forces on a crane chain hanging from the point 
of the jib are balanced; but he does not hold that the forces at the 
lower links are the same as those at the upper. links. 

If I said more, I should, perhaps, direct Dr. Lodge’s attention 
away from the question to which I want a reply. Let me put it 


in numerical form. There are two boys, A and B, pulling against 
each other by means of a rope; A pulls with a force of 501b., and 
B, of course, pulls with the same; A thrusts against the ground 


with a force of 501b., and B thrusts in the opposite direction with 
the same force. I now ask Dr. Lodge to tell me how it is possible 
for A to exert a thrust of 601b. on the ground without i a 
pull of 60 lb. on the =. I will concede to Dr. Lodge, if he likes, 
that if the motion of the boy who is defeated, say B, is accelerated, 
then his thrust on the ground may be less than A’s thrust, But 
this, as I have said before, has nothing to do with the matter; 
Nosunare the augmented thrust must be got before motion takes 


P"London, July 20th. 11. 


TRIPLE EXPANSION ENGINES, 

Srr,—I herewith enclose the original indicator cards of the 
steam yacht Isa, noticed in your issue of June 26th last, along 
with a diagram drawn by Mr, James Welsh, one of our enginee! 
students, showing them reduced to one scale, and the theore 
expansion curve of dry saturated steam PV” = aconstant, 

Had all the diagrams been taken simultaneously, instead of under 

ing boiler pressures and is, we would have been able at 
a glance to determine the efficiency of each cylinder and the fall 
of pressure between each, 
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VOLUMES Cu: Feer 
The clearance has been assumed at of the ca or 
volume of the high, intermediate, te 
tively. ANDREW JAMIESON, Principal. 
College of Science and Arts, Glasgow, July 8th. 


ENGINE BED-PLATES AND AMERICAN INDICATORS, 


Srr,—Your readers are, doubtless, all familiar with the modern 
forms of engine beds designed by American engineers, and many 
of them are probably conversant with the very excellent form of 
bed lately —_ out by the Buckeye Engine Company. For the 
last three or four months, however, this engine has, for some 
reason utterly unintelligible to me, been largely advertised in 
America as the Tangye engine. In pur pa it is, I believe, 
universally acknowledged that this type of bed originated certainly 
with Mr. Porter, of America, who showed an engine on this system 
at the Paris Exhibition of 1867, Tangye commencing to out kip on 
the market in 1871. I think no mechanic can look at the two 


.» the main bearing 
connected to the cylinder merely by two 
round rods; and this severely simple connection between the 


8 | In this case the stability is very small. But su 
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linder and the main certainly partakes more of the | liness, rather than their containing ts of law of importance to 
of skelotan’s ghost of. the rigid union engineers | future cases. 
prefer in this im t i Among other reasons for desiring the continuance of a regular 
Westminster, July 20th. AvupI ALTERAM PARTEM, ublication of authorised reports is the protection it may inci- 


BERTHON BOATS, 


Srr,—WiH you allow me to correct what seems to me a slight 
error in your otherwise excellent notice of the manceuvres carri 
on here with my collapsing boats and pontoons on the 11th ult.? 

Remarking upon the experiment of putting a pair of wheels 
representing the limber of a gun loaded to one ton upon two little 
boats only 12ft. long, you say that it was ‘‘a rash experiment that 
proved buoyancy, and nothing more.” Perhaps a are not aware 
that this is done by the Royal Engineers at Chatham with my 
boats of smaller dimensions, and that guns weighing 1 ton 6 cwt, 
are thus transported across the water. Were this done with only 
one boat, I grant that the want of stability would be a Looe, 
element, but when two are used, and placed at a considerable dis- 
tance apart, as.on the day mentioned, the case is very different, 
To make this clear, let us fag ty be carried by a single 
boat, the centre of gravity being —thus: 


FIG. 


the same 
weight to be carried at the same height on two smaller boats placed 
at a considerable distance apart, and connected by a platform, 
thus, the stability is very great: 


Fic.2 


Asin the experiment alluded to the boats were not more than 
half immersed, it would have required half as much more weight 
in either boat to bring its gunwale down to the water-line. 

Romsey, July 17th, E. 8. Bertuon. 


PATENT-OFFICE SPECIFICATIONS. 


Sir,—The highly amusing illustration given in your last number 
of what is acceptable by the United States Patent-office induces 
me to send you the enclosed specification, as an example of what 
has actually been filed in ours, The patent refers to the prepara- 
tion and use of charcoal asa filter. It is No. 1861, dated 1860. 

The artless ingenuousness and confiding simplicity of the con- 
cluding paregrap. containing the claims deserve a wider publica- 
tion, and I have no doubt they would, if inserted in your columns, 
delight your readers as much as they have charmed Nemo. 

London, July 14th. 

‘Having unreservedly fully, and as accurately and as clearly, 
as I possibly could, (and indeed, can, for time will not allow a 
revision, this being the twenty-ninth day of January and my pro- 
visional protection expires on the thirty-first,) therefore I trust 
that my apparent inaccuracies of description or technical defects 
will be construed as liberally as each respective case will admit. 
I will now state as briefly as I can what I know as to the novelty 
of my invention as herein-before specified. I first became aware 
of the purifying qualities of charcoal some twenty years ago in the 
course of my pt me and panne as an operative chemist but it 
never occurred to me to apply it to the purification of water until 
the early part of last summer when I at once gave my whole soul 
to the subject and have continued incessantly to pursue it with all 
my energy during eight moaths strengthened by the hearty and 

cient co-operation of my dear wife the support of our brother 
Sampson, the enthusiastic admiration of our dear friend Mr, 
Robert Noyes, and our brother-in-law Mr. William Neeld, the 
cheerful assistance of our several women, icularly Martha 
Heath and Betsy Jebbs, and the warm smile of an enchanted 
public; particularly the dear little ones who c the cold 
sparkling chrystal with both their tiny hands and lifted it to their 
sweet little —— lips. To some this may seem irrevelant but 
I feel it a tribute of justice which gives me inexpressible pleasure 
to render, for without such aids it would have been a physical im- 
possibility for me to have brought mf invention to a successful issue. 
Although I did not suppose when I commenced to apply carbon to 
the Cp caper of water that there was any novelty in the thin; 
but I felt that whatever efforts there may have been made they h 
not resulted in the production of an efficient water and air purifier, 
I know now what I did not know then, that impure charcoal Have 
been and still is used as a water filter, but beyond that fact I am 
not aware of any other virging upon my invention. I have experit- 
mented upon every substance and material likely to answer my 
) and have combined and arranged them in every imaginable 
mode, until I am so far satisfied with my researches that I have 
no desire for any addition or change. tever the invention in 

ard to novelty may be to others. It is all new to me with the 
sole exception herein-before stated, That impure charcoal has 
been and still is used as a filter.” 


PATENT-OFFICE REPORT. 


S1r,—The second report to Parliament has recently been pub- 
lished, but it mg regarded as freport, 
because it is the first for a year of office work, from which any 
inferences can be drawn as to the probable operation of the new 
law. It is certainly satisfactory to find that, notwithstanding the 
reduction of fees, the surplus income for the year 1884 should have 
amounted to £39,704 4s., ly as it is reasonable to expect a 
considerable increase in the receipts from renewal fees in the 
course of afew years. It is also satisfactory that after all the 
hard things that have been said about patent agents, and the t 
facilities offered for direct correspondence with the Patent-office— 
“out of the total number of applications about 73 cent, were 
made through agents and 27 cent. were made direct by appli- 
cants.” There is one feature in the new practice to which I attach 
the — importance. In the report it is announced as follows : 
—‘“‘ Forty-six reports of patent cases tried in Courts of Law in the 
United Kingdom during the year 1884 were published as supple- 
inning of the present year these reports have publi 

sepanaiiie , and are furnished to subscribers independently of the 
* Official Journal.” This I think an improvement, i 
affording a prospect of permanency and completeness in the work. 
And I know of nothing more calculated to improve the practice 
than to give to lawyers and patent por gg an opportunity of reading 
the decisions regularly soon after their delivery in Court. With- 
eut some pee of this kind only a few cases w 
reported at all, and then probably only in a meagre form 


ever get 
the ground of the choice of cases for report might be their cost- 


‘| Patent-office. This ba | no means only an i 


entally afford against the undue growth of officialism in the 
imaginary danger, now 
that we have established a system of examination under the con- 


trol of the Board of Trade. I believe from my own observation 


ied | that there is a great natural tendency to narrowness of view in the 


official mind; a 4 want of freshness and receptiveness, owing 
to the contracted range of departmental thought, unrelieved by 
the varied experience of general practice. As a counteraction for 
this natural tendency, the practice in the Courts of going behind 
everything and dealing with every point that can be fairly raised, 
and the admission of extrinsic evidence—leading, it may be, to an 
interpretation of documents different from that to be gathered 
from them alone—all this.tends to widen the view, and keep the 
judicial mind in a comparative state of freshness to deal with new 
ota? in a spirit of justice and impartiality. This comparative 
th of treatment, with an adaptation to the special circum- 
stances of each particular case, governed by a due regard for well- 
established principles of construction, is essential to a good 
administration of patent law, which from its very nature has con- 
tinually to deal with new things, and therefore requires elasticity, 
while preserving continuity as to principle. 
It must be obvious to anyone who has given due attention to the 
subject that although trade marks and patents are to be adminis- 
under the same Act, yet they are essentially different as to 
the legal principles involved in them; and that an official system 
that might work very well for artificial creations like trade marks, 
might be altogether inadequate for the due legal recognition of 
novelty of invention, Rearing thisin mind, I see great need for 
the action of the Courts to restrain the tendency of the practice in 
the Patent-office to undue narrowness officialism. 
8, w.c., WILLIAM SPENCE. 
y 


HEDGE’S SPEED GAUGE. 

Sir,—Will you it me to make a few remarks on the 
engraving of ‘‘ Hedge’s Speed Gauge,” which appeared in THE 
ENGINEER of June 26th, for the benefit of anyone who may have 
been puzzled by it, as I confess I was until I saw the gauge itself ? 
The dotted lines showing the different bolas, formed by the 
section through the axis of the paraboloids due to the different 
rates of velocity, are all drawn to meet at the top edge of the 
tube. This could only be the case if the tube were open at the 

, 80 that the water could run over as the speed increased. 
this case, the equation to the parabolas being 
—where y is constant, being the radius of the tube—x, the depres- 
sion of the water, would vary as the squarc of the angular velocity, 
not directly with it. 

It is not till the water reaches the closed top of the tube, and 
the diameter of the paraboloid at the top begins to decrease with 
any further increase of speed, that the depression of the water 
begins to vary di as the angular velocity, this being due to 
the volume of the air, which is 


—where y is the radius of the paraboloid at the top of the tube— 

being constant ; so that x varies directly as w. 


Coombe-place, Le Royal Artill 
‘oom!| wes a ery, 
Sussex, July 


SOLID BEAMS, 

Sir,—I of your reviewer not to feel any regret on my account 
for his not being able to understand the lesson taught by the 
agreement of the actual experimental breaking weights with those 
calculated from my formule. I can assure him that his review has 
given me great gratification, because it has afforded me the oppor- 
tunity, long sought, of publicly stating what objects have been 
attained by my littlework. A milk-and-watery review of the usual 
type would not have done this. If there is any desire amongst 
engineers to ascertain the truth, this publicity cannot fail to cause 
the speedy issue and speedy sale of a second edition. 

. Three qualities are essential in a reviewer: thorough knowledge 
of the subject, impartiality, and candour. Would the contents of 
his review and letter justify even a partial friend in attributin 
any one of these qualities to the reviewer of my work on “‘ Soli 
Beams?” Working out the formula which he states gives the 
shearing stress accurately may be a very long process; but surely 
he can have no excuse for declining to say whether it is based on 
experimental data orimaginary assumptions, The reviewer, whilst 
professing the greatest respect for ine’s ‘* Applied Mechanics,” 
affirms that he has not studied the work, On what basis, then, 
does his respect rest? 

It is quite out of my power to form the least idea of what is 
meant by the moment of inertia of a section or a surface. I see 
the famous I figures largely in Mr. Graham’s criticism of the 
Danubian Bridge scheme. ubtless to this marvellous conception 
is due the birth of the statical-dynamical hybrid monster, the 
of stress.” DONALDSON. 
4, tminster-chambers, July 22nd. 


THE YORKSHIRE COAL TRADE WITH HULL 
DURING THE PAST HALF YEAR. 

CONSIDERABLE interest is being attached to the issue of the 
official return relating to the tonnage of coal, by rail and water, 

to Hull, As might have been expected, there is a marked fallin: 
off in the quantity sent oe past six months, as compared 
with what was forwarded in the corresponding periods of 1883 and 
1884, The falling off is to a t extent due to the disastrous 
strike, which for seven or eight weeks completely paralysed the 
mining districts of South and West Yorkshire. The quantity sent 
during the last six months was 532,256, as compared with 611,920 
tons in the corresponding period of 1884. The e sent from 
the leading South Yorkshire collieries during last month and in 
the six months was of a most varied character. The Denaby Main 
Coiliery last month sent no coal to Hull, whereas in the corre- 
sponding month of last year 11,848 tons were sent, and 76,136 tons 
in the six months, against 14,992 tons in the past From 
Corton Wood only 4616 tons have been sent in the half-year, as 
compared with 11,416 tons last year. Manvers Main, which is 
next to the ill-fated Denaby emg sent the largest tonnage of 
Hm A colliery in South Yorkshire, forwarding 39,440 tons in the 
«year, against 35,096 tons in the first six months of 1884. South 
Kirby, the newly-developed colliery on the new Hull and Barnsley 
line, sunk in a part of a rich virgin coalfield, only sent 3168 tons 
in the last six months, against 5336 tons last year, Although the 
colliery which belonged to the Roseberry Iron Company was pur- 
choad at a startling reduction on the outlay, the owners have 
given notice to the men to leave work, it is believed, for a reduction 
of wages. Amongst the collieries in the Rotherham district, the 
Aldwarke Main, which worked throughout the recent strike, sent 
over 10,000 tons in the half-year, against 8112 in 1884. Kilnhurst, 


y as | which also worked on, is accredited with 11,336 tons, en 4200 


last year. Roundwood, in the same locality, supplied 14,576 tons, 
against 13,768 tons last year. ath Main, another colliery 
which did not cease work during the strike, tons were sent 
last half-year. Thryberge Hall supplied 19,024 tons, against 16,872 
tons last year. The quantity of coal sent from the West York- 
shire collieries during the half-year was very fair, many of them, 
working on during the dispute. 


| 
| 
\ 
Bl 

designs without being struck at-the vast superiority of the original 
one. That the Americans still have talent amongst them capable 
of the most perverted ingenuity in the design of engine framing 
I much regret to observe. Saving weight in a torpedo boat, 
marine, portable, or even a locomotive engine is often desirable, 
but surely this saving is entirely out of place in the bed of a 
engine. In the Corliss e, advertised 


24, 1885. 


(For description see page 73.) 
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THE WALLSEND SLIPWAY COMPANY, ENGINEERS, 


TRIPLE EXPANSION ENGINES WITH JOY VALVE GEAR. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
PARIS.—Madame 
LEIPSIC.—A, 

NEW YORK.—Tse Witmer and Rocers News Company, 
81, Beckman-street. 


TO OORRESPONDENTS. 


with these instructions. 

J. H. (Dublin).—Cullen “‘ On Turbines,” published by Spon, Charing-cross. 

Brakes.—Brakes are described in a 
paper by Mr. W. B. Rich, read before the Institution of Mechanical 
Seana, fra Be Secretary of which you can probably obtain a copy at 
small 

Cranes (F. E.,"Hull).— We do not know of any work ‘' On Cranes” 
that in Weale’s Series. You must consult’ the ‘ 24 
Institution of Civil Engineers, the Institution of Mechanical. Engineers, 
and our columns, 


Sorming 
girders, the top and bottom would be here subject to maximum com- 
pressive and tensile stresses respectively. The two diagonals inclined from 
rds ted by two from bottom upwards, and 


nd the rod may be attached 
top or bottom of ends, But can you not sufficiently strengthen the 


OXIDE OF IRON. 
(To the Editor of The Engineer.) 
Sir,—Will ony favour me with the name and address 
of the makers of oxide of iron? 8. 8. 
London, July 20th. 


FOLDING MACHINES. 
(To the Editor of The Engineer.) 
hers Oy I ask through your columns. the: name of the makers of a 
machine for folding circulars, letter Paper, and note size two-leaf? It is 
to save labour and for expedition I need it, R. B. 
Liverpool, July 20th, } 


ASPHALTE FOR BRIDGE FLOORS. ; 
(To the Editor of The Engineer.) 
Srr,—Can any of your readers give me a good specification for asphal| 
or other jar en Be suitable for ee the wood decking of a suspension 
bridge? It should be as light as possible and thin, not slippéry or soft. 
The chief object is to preserve the timber from the weather, and to pre- 
vent the horses’ hoofs from cutting up the surface of the planks. 


_ Newcastle, July 2ist. PontTIFEx. 


THE DANUBE BRIDGE PROJECTS, 
(To the Editor of The Engineer.) 

§1r,—In my article on Culmann’s treatment of elastic arches, appearing 
in your current number, where a rule is given to determine the dangerous 
load on any division of the arch, the word “inner ” should ap before 
the first occurrence of the term ‘‘apex,” and ‘‘this” should be replaced 


SUBSCRIPTIONS. 

Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various railway pT Sr or it pal preferred, be supplied 

“rom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers) .. 

Yearly (including two double numbers) .. .. 


credit occur, an extra charge two shillings and sixpence per annum will 
of. six 


Tue ENGINEER is registered for transmission 
Cloth cases for binding Tur EncineEr Volume, price 2s. 6d. each, 
A complete set of Toe Enainger can be had on application, — 


‘ost-office order, — Australia, lum, Brazil, British 

Columbia, British Guiana, Canada, Cape’ of "Hope, Denmark, 
Egypt, Franee, Germany, Gibraltar, Italy, Malta, Natal. Netherlands 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Roumania, Switzerland, Tasmania, Turkey, United States 

West Indies, Cyprus, £1 16s. China, Japan, 


Renittance by Bill in London. — Austria, 
Chill £1 Bornes’ dave, and Biagapere, 0d.” Manilla 
m, Java, 

Mauritius, Sandwich isles, £258. 


ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings, 
Sor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line av seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. AU 

le advertisements from the country must be accompanied by a Post-office 

in payment, Alternate advertisements will be inserted with all 

practical regularity, but regularity cannot be guaranteed in any such case. 

All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening In each Week. 

Letters relating to Advertisements and the Publishing. Department of the 

are to be addressed to the Publisher, Mr. George Leopold Riche; all 
letters to be addressed to the Editor of THe ENGINEER, 168, Strand, 


DEATH. 


On the 4th inst., at 35, Rochester-square, N.W., Henry Brock 
BtLiows, 72, Gas Engineer for many years connected with the 
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THE METROPOLITAN BOARD AND THE FIRE OFFICES, 
Or all the functions im: on the Metropolitan Board, 
that of maintaining the Fire Brigade is the only one con- 
cerning which there is a want of pecuniary means. For 
every other purpose within the sphere of the Board’s 
or there are ample funds at command, and no 
tory limit is assigned to the expenditure. But the 


Board may not levy more than a y rate to meet 
the current of 

cw oe sufficient for some years er uent to 1869, 
w present system was establish e halfpenny 
limit has aT been found seriously embarrassing. In 
all its financial arrangements the Board is very much at 
the mercy of her Majesty’s , and it so hap 
that there is a question related to this affair which sxteb 
the Board in an awkward position towards the Govern- 
ment Department. Part of the revenue of the Board for 
Fire Brigade purposes is derived from the fire insurance 

an passed in 1865, which specifies that ev 

icaanes company shall contribute to the Board at the 
rate of £35 for every million pounds on the gross amounts 
insured by it in res of property in the metropolis, 
Previous to this provision being settled, the fire offices had 
shown themselves: desirous of contributing a proportion 
not exceeding 30 per cent: of: the amount to. be raised by.a 


that | Metropolitan rate.. This preference was set on one: side, 


but the reason for it was apparent from the fact that the 
contributions from the fire offices amounted for the first few 
sare to much more than 30 per cent. of the amount paid 

y the pan In 1869 the offices contributed a pro- 
portion exceeding. 42 per cent. of that raised from the 
rates. From that period there was a change, and the 
ratio. dropped, so -that ultimately it. fell below 30 per 
cent. The disproportion is increased by the circumstance 
that all the outlay on the — account, together with 
the interest and the sinking fund, falls on the rates; and 
to the burden thus borne there is no limitation, the ch 
being thrown on the consolidated rate, as part of the ordi- 
nary expenditure of the Board. So: badly does the present 
system work, that the Board is now subject to a. yearly 
and. increasing deficit on the Fire Brigade account. . Thus 
in 1883 the deficit ranged between ‘£7000 and £8000; in 
1884 it, was between £10,000 and £11,000, and the 
deficiency this year will be still greater. That which 
we have called a deficit is really an excess of expenditure 
over receipts. The Board spends the money, and.in 
reality takes it out of the rates. The Government auditor 
disallows the excess of expenditure, but. he has no power 
to make a The meee is spent, and as it cannot 
be helped, the Board afterwards: gets an indemnity from 
Parliament. In this lame way matters are going on, and 
ee there must be a change, such’as will prevent so 
undignified a proceeding. 

The Metropolitan Board is dependent on the Treasury 
for the passing of its annual Money Bill, and this brings 
into play a very curious feature in the local government of 
the seman en It would seem that the Treasury are 
willing to have a clause in the Money Bill abolishing the 
halfpenny limit in respect to the Fire Brigade rate. _ But 
there is an opinion prevailing at the Board that if the 
age are to contribute on a a scale than hereto- 
fore, the fire offices should simi A 
insurance companies stoutly oppose this pro » the 
Treasury refused to have that : of the question dealt 
with in the Money Bill.- On the other hand, the 
Metropolitan Board refused to let the Money Bill 
repeal the halfpenny rate, unless it also included a 
clause which .should increase the contributions of the 
fire offices. In pursuance of this determination, the 

ear. introduced a Bill into Parliament, 
the effect of which would have been to make the 
fire offices contribute in a higher ratio than in recent 
years, But the Bill was “persistently blocked,” and 
never got through. This year nothing has been done, 
except to expend more money. Next year something is 
to be steno An on this point a step of considerable 
importance has just been decided upon. The resolution of 
the Board is ically to renew an attempt to enforce 
on the insurance companies a scale of’ contribution which 
shall bear some definite proportion to the amount which 
falls upon the rates. A Bill for this purpose, as also for 
raising the halfpenny limit to a penny in’ respect of the 
rates, is to be introduced in the session of 1886. It will 
be seen that by this scheme the Fire Brigade rate would 4 
still be limited, only the maximum would be raised from 
a halfpenny to a penny. What the companies are to con- 
tribute is not. yet announced, but, of course, it will 
be in advance of the present amount. How they will 
meet this proposal is already clearly declared. If the 
companies are asked to contribute on a higher scale than 
they now do, they will consider themselves morally 
released from their old in, and will seek to 
nothing. It is not very likely that Parliament will let 
them off to that extent; but if Parliament is lenient with 
the fire offices, there is danger that the Metropolitan 
Board will again prove restive, and refuse to increase the 
burdens of the ratepayers. But the war must end, and 
Parliament ought to be allowed to end it. It were better 
for the ratepayers to bear the extra burden than for London 
to be desolated by wasteful fires. Tle Metropolitan Board 
is probably right in demanding a revision of the 
in with the. fire offices, e latter are, perhaps, 
taking a narrow and mistaken view of the ques- 
tion. But London must not burn because these two 
high powers cannot” agree. What the 
Board will ask for we cannot yet tell, except that Mr. 
Richardson, one of its members, has proposed that the 
contributions of the companies should be raised from £35 
to £40 per million of the Y age amounts insured by them 
in respect of property in the metropolis. The extra sum 
involved is under £4000 per annum. If the companies 
cannot bear this small addition to their burdens, they 
must be miserably. poor or very parsimonious; or else 
they must be contending for some principle irrespective of 
the actual amount at stake. If they urge that they have 
nothing to do with the extinction of fires, the plain 
answer is that they felt it to be to their interest to under- 
take that duty when the Metropolitan Board had no 
existence. It would not be to the interest of the com- 
— that London should have no Fire Brigade, and 
ence they cannot properly. plead that they have no 


the Fire Brigade; and although | had 


special and peculiar interest in the maintenance of that 
establishment, 


been raising their rates of insurance, and we pointed 
Fires in London had me 
increasingly disastrous in a pecuniary 
that the modern style building, and 
extinguishing fires, ten to aggravate the risks of the 
insurance companies, In dealing with the statistics of 
metropolitan as furnished by the annual reports of 
Captain Shaw, we have deduced certain considerations 
which prove how arduous is the task of os con- 
oo in the enormous aggregation of buildings now 
to be found in the metropolitan area. Mr. Richardson’s 
proposal as to the scale on which the companies shall con- 
tribute has not been — 7 the Metropolitan Board. 
On the contrary, the plan has suffered a species of rejection. 
Yet it may re mt substantially the terms that will find 
place.in the Bill, and, if so, there is nothing which the fire 
offices need resent. They may try to escape the additional 
burden, light as it would be; but to seek to escape alto- 
gether would be an attempt rather calculated to prejudice 
their cause. Paying £40 per million, the companies would 
have contributed last year rather less than £28,000 towards 
a total expenditure of £120,000. If the Metropolitan 
Fire Brigade were swept away, a very large proportion of 
this expenditure must fall on the fire insurance companies, 
as we cannot sup they would be satisfied with a mere 
revival of | the old parish engines. But let the case as it 
affects the fire offices be-what it may, the Brigade must be 
maintained in efficiency, and if ible extended. There 
is no doubt that the Brigade, as it exists, isa very splendid 
institution ; but large fires warn us from time to time that 
London is not so well protected as it should be. The 
Brigade is heavily worked on some occasions, and it 
may at some unfortunate juncture find itself with 
more to do than it can well manage. The central 
part of London is becoming more and more a congeries 
of huge warehouses, each a slumbering volcano, The 
materials of a great conflagration are spread all round 
St. Paul’s, and whether the insurance companies contribute 
a@ year extra or not, the Metropolitan Board must 
clearly recognise its own imperative duty to give London 
adequate protection against the ever-existing danger of a 
far-spreading and destructive fire. The Chamber of Com- 
merce of the City of London has pointed out the need of 
extending the Fire Brigade, and yet we see that the funds 
provided for that establishment in its present form are 
Insufficient. The City Chamber of Commerce considers 
that the fire offices should contribute rather more than 
hitherto. This may be admitted, but Parliament must be 
asked to settle the question, and the Board must seek the 
solution. in the most direct and practicable way it can 
discover. The subject has been long postponed, and does 
not admit of further delay. 


THE FORTH BRIDGE. 

Tus stupendous work has reached an interestin 
and although we do not want by our remarks to stimulate 
and increase the stream of visitors whose numbers are 
already somewhat embarrassing to the contractors, a short 
description of what has been done and is now doing may 
not be out of place. Our readers will remember from 
various references in Tue Enatnrer that this brid 
crosses the Firth of Forth at Queensferry, about eight 
miles above Leith and about one mile below the present 
railway ferry. The Firth ishere about 1} miles wiie, and 
for three-fourths of this width is so deep that piers are 
practically impoesible. But the rock or islet, Iuch Garvie, 
which rises abruptly out of the deep water in mid-channel, 
obviously affords. an intermediate support, and it has 
accordingly for many years past determined this as the 
site for a much-needed bridge. . At present railway traffic 
to Perth, Aberdeen, and the North round by Stirling 
and a glance at the map shows the saving in time and 
distance which may be gained by a crossing at the new 
bridge. The present ferry, it is true, affords access to 
Dunfermline and Fife, but is not sufficient to justify a 
corresponding railway for the main traffic northward. 
The railway companies most interested, and who have con- 
tributed to the bridge scheme, are the North British, the 
North-Eastern, the Great Northern, and the Midland. 
Sir T. Bouch, who had obtained some fame by his Tay 
Bridge, prepared the design for the Forth Bridge also, and 
a contract was even made for its execution, but the 
disastrous failure of the Tay Bridge caused a further 
investigation, and it was found that the design proposed— 
a wire rope suspension bridge—presented so many diffi- 
culties and risks, both during. construction and in after 
stability, that it was abandoned. The bridge now in 
course of construction was designed by Mr. John Fowler 
and Mr. Benjamin Baker, under whose superintendence 
the works are being carried out. 

The best approach to the site is by water, but the 
opportunities is this are not frequent for those who have 
no yacht or steam launch at their disposal, although 
excursion steamers run occasionally. A railway ride of 
half an hour from Waverley Station, Edinburgh, brings 
one to Dalmenie, the station preceding that of the railway 
terminus at the ferry, and here skirting the park of Lord 
Roseberry, and in the middle of rural scenery, a walk of 
about a mile brings one to the Forth Bridge works and 
to the barracks or huts which have been built for some of 
the workmen. Even -with these and with the houses in 
the neighbouring village the. accommodation is: quite 
inadequate, and a special train to and from Edinburgh 
morning and evening is run for those who cannot find 
lodging near their work. 

e of the most es features in this, the 

of bridge structures, is that the whole process of man 

ture is to be seen, as well as the foundations, the piers, and 
the operations of erection. workshops con- 
siderable tract of land between the railway and the Firth, 
these shops and the building yard being on @ level about 
100ft. above the water. An inclined railway worked by a 
stationary engine and wire a runs down to the wooden 
jetty which has been erected alongside the bridge site, and 
from which the material is embarked. The first of the 
workshops were built for making the original structure 


Some time ago we dwelt on the fact that the fire offices © 
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APPRENTICE.—(1) One object is to approach to the advantage of the right 
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commencing its stroke. When a receiver is employed they may be placed at 
right angles. (2) The high-pressure. 
DRAvUGHTSMAN.— The ends of the girders at present are least subject to stress, 
as shown, the top and bottom flan, lates should have each a good cover . 
plate pul 
either to 
two joined girders to do without any truss : 
Foreign Subscriptions for Thin Paper Copies will, until further notice, be | 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Toe ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Covies may be had, if preferred, at 
increased rates. 
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of Sir T. Bouch; but they have been considerably ex- 
tended, and are full of special machinery aan by 
Mr. Arrol, one of the contractors, some of which has 
been already described in THz Encixerr of 16th January 
and 13th > Gomer this year. It will be remembered that 
the bridge, which is on the cantilever principle, is mainly 
com of tubular members, and > construction of 
these and the various junctions and intersections of the 
a involve details and arrangements of man 

or which theré are no precedents. To begin with, the 
material is entirely of steel, the various plates and bars 
ranging from fin. to ljin. in thickness. The plates, the 
tee, angle, channel, and other forms of steel are of a size 
and weight which a few years ago would have been 
unprocurable in iron except at a prohibitory cost; but 
now they are made without difficulty, most of the supply 
in the present case coming from the Steel Company of 
Scotland, whose works are at Glasgow, and therefore 
within moderate distance. All the rivet holes are drilled, 
and besides the multiple drilling machines used now in 
most bridge factories, special machines have been made 
to suit the peculiar shape of the various connected pieces, 
so as to drill through numerous thicknesses attached 
together. There are also special —— and bending 
machines, hydraulic pressing dies and hydraulic cranes, 
all adapted to the massive work they have to deal with. 

The present rate of manufacture of this drilled and 
planed steel work is about 1000 tons per month, and it is 
reckoned that about two years will see the manufacture of 

. the bridge completed, so far as the factory is concerned. 
With every modern appliance, including the electric light, 
there is no reason to doubt the fulfilment of this promise. 

Visiting now the site of the bridge itself, one endeavours 
first to realise the height at which it is to cross the Firth. 
We must refer for an outline elevation of the bridge to 
the engraving, which appeared in Toe Enorneer of 16th 
January ; but this, while assisting our description, hardly 
conveys any idea of the real dimensions. Standing in the 
factory building yard at the top of the railway incline, one 
looks down to the water, whose level is 100ft. below. 
There, about 20ft. above the water level, are seen resting 
in their masonry piers the shore spans, each of about 170ft. 
These spans will be lifted as the piers are built upwards. 
Still looking downwards, one rot for some mark or sign 
of the ultimate level of these girders, which will give that 
of the roadway of the big spans. But one is directed to 
look round and upwards, instead of downwards, to a pole 
fixed in the upper level where one is standing, and there 
on the pole 50ft. above us is a mark “rail level.” When 
the eye endeavours to extend in imagination this level 
across the wide waters below, and to further picture how 
the pier towers of the central spans will soar a further two 
hundred above the rail level, giving a total height of about 
400ft. above the water, one is able to realise, though very 
imperfectly, the gigantic structure audacious man is 
attempting to build. 

Descending to the lower level on the shore, one reaches 
the old stone pier or causeway sloping down into the 
water, which before the days of railways was the landing 
place for the old ferry. ‘This has historic interest to 
readers of the Waverley Novels, for it was here in the 
Hawes Inn—whose present landlord profits greatly by the 
pilgrims to the Forth Bridge—that the antiquary, as is 
narrated in the first chapter of the romance of that name, 
had to wait till the tide served for the ferry boat to take 
him to the opposite or Fife shore. 

The piers for the shore spans have been built in shallow 
water by means of ordinary timber coffer-dams, but the 
foundations of the large towers have been built in iron 
caissons, the sinking and excavation being done by the 
compressed air system. These caissons were illustrated 
and described in Tue Excrveer of 6th and 27th February 
last. There are three towers, one on the south or Queens- 
ferry side in the shallow water; another, the central tower, 
on Inch Garvie ; and the third on the northern or Fife 
shore, on the edge of the deep water. The depth of the 
two deep water channels is about 200ft. Each tower 
rests on four circular masonry piers built on concrete-filled 
caissons, and these four piers are strongly united, affording 
a sufficient area and solidity of base to carry the huge 
structure above. The caissons are about 70ft. diameter, 
and 7ft. from the bottom or cutting edge is a diaphragm 
or floor forming the top of the air chamber, within which 
the operations of excavating are carriedon. The ingenious 
air-lock through which communication is obtained was 
described in Tue Enorineer of 13th February last, 
and is now in daily use. The men who work under 
pressure in the air chamber are mostly Italians 
who have had a previous experience in somewhat 
similar circumstances at the Antwerp Harbour Works. 
Some of the concrete with which the caissons are 
to be ultimately filled is placed within them, above 
the working chamber, to give them steadiness in floatin 
them to their exact position, and more is added to sin 
them. The excavating is performed in the rock by 
ordinary percussion drills and dynamite, the earlier use of 
the revolving diamond drill for the shot holes being 
apparently abandoned. For excavating the hard clay that 
is met with, and which would, if hand labour were used, 
require hard work with the pick, an ingenious hydraulic 
spade is employed. Fashioned somewhat like a hydraulic 
lifting jack, the hilt or closed end rests against the roof 

lates of the air chambers, and when the pressure water 
is admitted above the piston the latter descends, and the 
steel spade with which it is armed cuts down into the hard 
and sometimes almost rock-like clay, and detaches a good 
sized chunk or slice, which is lifted out by the workmen 
and placed in the skip. ‘In the pa to or from the air 
chamber there are separate tubes for the workmen and the 
spoil, and there are besides, for the softer mud which is 
met with, also ejection tubes, through which the mud is 
forced upwards by the air pressure, in the manner found 
successful at St. Louis and Brooklyn Bridges and else- 
where. The labour of the workmen is obviously lightened 
and expedited by these appliances, and the comfort and 
health of the men is also promoted by the use of incan- 
descent electric lights, instead of the oil lamps, which are 


so unpleasant in a confined — When ‘the caisson has 
reached a firm and level foundation the air chamber is filled 
with concrete, the workmen retreating as the empty space 
diminishes. Is is, of course, n to the air 
chamber tightly up to the roof, so that the solid mass shall 
be continuous with that in the upper of the caisson. 
It would almost appear as if this could be more effectually 
done by making a final stratum of hard brickwork in 
cement, so as more certainly to underpin the roof; but in 
any case the load above will soon take a solid and con- 
tinuous bearing on the mass below. 

The concrete is made with Medway Portland cement, 
sand, and broken stone. Ballast cannot conveniently be 
obtained, but the whinstone from the adjacent quarries on 
the Fife shore, from which paving and kerb stones are 
supplied for the Edinburgh streets, affords material. 
Stone breakers are continually at work, and the quantity 
required may be estimated when it is considered that some 
30,000 tons of cement will be used, and that this forms 
only a sixth part of the concrete. Above the concrete, 
pw J starting from just below the water level, the circular 
granite piers are built. Four of these piers, of about 60ft. 
diameter, form the base of each of the large towers. On 
each pier is fixed a bed-plate of steel, composed of massive 
slabs, almost like armour-plates, and bolted down by bolts 
descending deep into the masonry, as shown in THE 
Enaineer of 27th February. The vertical and raking 
tubes forming the commencement of the superstructure, 
are strongly framed together, and the erection of 
these in place will shortly commence, as they are nearly 
completed in the building yard, their dimensions and the 
area they cover in the yard giving the first actual evidence 
of the itude of an undertaking seen hitherto only on 
paper. ith this erection the novel and unprecedented 
part of the work will commence. The exact methods and 
appliances to be used are only known to those concerned, 
but as the form, weight, strength, and strain of every part 
have been fully considered, and primarily with a view to 
the erection, no doubt need be felt concerning its achieve- 
ment. The rivetting in the workshop has been done by 
hydraulic machines, now so universal in bridge factories, 
and in the present case almost essential to the closing and 
holding of the massive plates and bars; but it is intended 
also to use hydraulic rivetting machines on the superstruc- 
ture in situ, with accumulators on the towers, and this will 
indeed be unprecedented. Certainly every aid that 
modern science can afford is here brought into use, while 
the highest engineering skill and the special experience of 
those who are accustomed tc move heavy weights are also 
enlisted in the work. One cannot but be struck by the 
combination of novel appliances here at work, showing 
clearly that only a few years ago such a bridge would have 
been impossible. Homogeneous steel, in size and form 
and weight appropriate for the purpose, produced at a 
much less cost than would be possible in rolled iron; the 
elaboration of the old diving-bell in the air chambers and 
air locks of the caissons; hydraulic pressure simply and 
effectively applied to lifting and excavating by means of 
the accumulators; concrete which has alone revolutionised 
the methods and extended the limits of submarine struc- 
tures; the electric arc lights in the building yards and on 
the site of erection; incandescent lights in the workshops 
and down in the caissons; telegraph and telephone com- 
munication from shore to shore; daily photographic 
records of progress—all make up together a well-devised 
and well-executed system unprecedented in the history of 
engineering, and place this titanic structure on an equality 
with the Pyramids and other achievements of a pre- 
historic age. We hope to give further particulars from 
time to time of the progress of the work. 


THE PRESTON SHOW. 

Experience has hitherto shown that the financial success of 
the Royal Agricultural Society’s shows has been greater in 
manufacturing districts than in purely agricultural districts, 
such as that in which the show is to be held next year. The 
results of the Preston Show have, it appears, not supported this 
experience—a fact which is perhaps to some extent due to the 
somewhat unfavourable weather, but more to the fact that these 
shows are becoming yearly less attractive to the public. There 
are now so many exhibitions catering for public support, and 
made in various ways popularly attractive, that it is scarcely 
remarkable that the Royal Agricultural Society’s market—for 
that is what it has become—has ceased to draw the numerous 
patronage that at one time gave it financial success, Almost 
every other body dependent upon popular support offers attrac- 
tions of a popular kind to supplement the business attractions. 
The Royal Agricultural Society has not done this, and cannot 
with dignity do this, although the Kensington shows under 
Government support do this to such an extent that it is often 
remarked that the Inventions Exhibition is simply a side show 
tacked on to very well organised pleasure grounds. The whole 
affair is, however, very completely managed, and thousands of 
people who would not go to the exhibition alone do go in conse- 
quence of the combinéd attractions, These are not of the order 
which could be adopted by the Royal Agricultural Society; but 
that Society has ceased to offer attractions which were irresist- 
ible to many thousands who now remain at home. It is con- 
tended that the trials which used to be carried out under the 
auspices of the Society did not pay. It may be admitted that 
they did not pay directly, but it t be admitted that they 
did not pay indirectly and add enormously to the popularity of 
the shows, though they ceased to be popular a few years ago 
with a section of the Society’s council. It is not necessary that 
the prizes offered should have much intrinsic value, nor that the 
trials should be very costly to the Society. The offer of awards 
for various classes of agricultural machinery and implements is, 
however, undoubtedly as necessary as the awards for cattle, 
pigs, poultry, and sheep. The need of a stimulus to improve- 
ment and novelty is becoming more generally admitted, just as 
the fact is each year more certain that the show is not as valu- 
able to exhibitors. It has sometimes been said that attending 
the shows paid no one directly; but history shows plainly 
enough that those firms that were most energetic in bringing 
out new and successful implements did most business, The 
shows paid indirectly, and those who won prizes as the result of 
trials needed only business and manufacturing capacity to reap 
substantial reward. The Society performs only part of its 
mission unless it fosters, as it used to do, the improvement of 
farm inery, and that section of the council which is afraid 


of trials must retire if the usefulness and success of the Society 
are to be considered, It remains to be seen what the Society 
will do at its Norwich i Something more than a mere 
horse, cattle, and implement market will be necessary to attract 
paying members to Norfolk. Finality may have been reached 
in cattle breeding, but certainly has not in good economical 
implement and machine construction. Even in this year of 
poverty in new inventions the Society has awarded a. silver 
medal to Messrs. beage | for a draining plough, and to Mr, R. 
Maynard for a large seff-feeding chaff-cutter with sifting and 
bagging apparatus. If suitable inducements were offered there 
is great room in engines, ing machines, and some field 
implements for novelty in that most desirable direction— 
namely, simplicity. 


CENTRIFUGAL PUMP PATENTS, 


Iv our last impression we referred to the case of Gwynne 
Drysdale and Co. On the 16th inst. Lord McLaren, with Pro- 
fessor Tait sitting as assessor, gave judgment. The pursuer, the 
sole partner of the firm of John and Henry Gwynne, hydraulic 
and mechanical engineers, Hammersmith, Middlesex, asked the 
Court to interdict the defenders, Drysdale and Co., Bon Accord 
Engine Works, London-road, Glasgow, from infringing letters 
patent dated 23rd July, 1878, said to have been granted to the 
pursuer for an invention of “improvements in pumping engines, 
and, in particular, to have them interdicted from “making, 
selling, or using without the pursuer’s consent any mechanism 
relating to pumping engines in which the pumps are driven by 
steam power, and having for its object to enable their suction 
and discharge pipes to be swivelled and set on any angle without 
interfering with the driving engine, and constructed in the 
manner described in the letters patent.” The pursuer averred 
that the defenders had, from Ist Jan , 1884, until the 
raising of the action, manufactured and sold, or caused to be 
manufactured and sold, pumping engines which were so con- 
structed as to form a direct infringement of the letters patent. 
The defenders pleaded that the letters patent founded on were 
null and void, in respect (1) that the alleged invention was 
publicly known and used prior to the date of the letters 
patent; and (2) that the invention was of no practical utility, 
After the hearing of the counsel, Lord M’Laren gave judgment. 
His lordship said he expressed the assessor's opinion when he 
said that the merits of the improvement consisted in this—that 
it had the power of free rotation round any angle, the power of 
moving or rotating the pump by merely slackening the screws 
without displacing them, and the power of clamping the pump 
at any angle that might be required. There might be other 
mechanical means of accomplishing these objects, but they were 
certainly accomplished by the means described in the specifica- 
tion, and, in the opinion of the assessor, accomplished in a very 
efficient and practical manner. Therefore, there could be no 
doubt that the patent was a good patent if it had not been 
anticipated. They had not had any evidence that deserved con- 
sideration on the subject of anticipation, because the patents 
referred to in evidence were not anticipations of that 
improvement for the purpose of swivelling. His lordship 
and the assessor were both of opinion that Drysdale and 
Co. had not infringed the patent, and consequently they 
were entitled to be absolved from the conclusions of the 
action, and to have the action dismissed with expenses, 
This is a very remarkable judgment, and if it is upheld it 
cannot fail to have an important influence on patent law. In 
substance it is this:—Gwynne’s patent specification provides 
a circular T-shaped channel formed in the face of the pump 
case fixture flange, suited for reception of the heads of bolts, 
which secure this flange to the corresponding flange on the 
engine frame. Drysdale’s pumps, which form the ground of 
action, in place of having a similar T-channel for the bolt-heads, 
have ordinary holes and ordinary bolts through both flanges, 
and these bolts have to be wholly withdrawn in Drysdale’s 
machines and only slackened in Gwynne’s. The judge finds 
that no infringement has taken place. A discussion arose 
during the trial between the learned judge and one of the 
witnesses, when the former stated that a patented machine was 
not infringed if even a bolt had to be withdrawn in place of 
something in a competing machine being slackened. In order 
to perform the operation covered by the patent, it must be 
borne in mind that Messrs, Gwynne claim the swivelling action 
as a whole, and not merely the means by which it is carried out, 


ACCIDENTS IN COAL MINES. 


As there has been of late more atttention given to the ques- 
tion of the relative safety of life in coal mines at different 
periods, and as some highly-coloured statistics have recently 
been given in one of the monthly magazines, a table in the 
recently issued Blue-book on Mines and Minerals is opportune, 
And it will be none the less welcome to the mining engineer and 
to the public at large because it proves conclusively that there 
is increased and increasing safety in the coal mines—or, rather, 
in the mines which are registered under the Coal Mines Act. 
One of the truest evidences of that safety is to be found in the 
table which shows the number of persons employed in the coal 
mives in proportion to each death from accident therein, In 
the first year after the passing of the ruling Act—1851—the 
ratio of persons employed was 219 for every death in the mines 
from accident; and for the first ten years the proportion 
advanced to 245 on the average of those years, In the next 
ten years it advanced to 300 persons employed for every death ; 
in the next decade—1871 to 1880 inclusive—it was 425. Finally, 
in the last five years the average has been one showing still greater 
proportionate safety. In the year 1881 it was 519; in the year 
1882 it was exceptional—447—in 1883 it was 488; and finally, 
last year it was 552. Last year, therefore, the ratio of persons 
employed to each death in the mines in question was greater 
than in any preceding decade; and we believe that the com- 
parative safety was greater than in any preceding year. As far 
as this decade is reported on, it is the safest of the whole period 
over which there have been authentic particulars of the 
accidents. The actual loss of life has varied in the thirty-four 
years—the lowest number of lives lost being in 1864, and the 
highest number in 1866, the average being, roughly, 1000 yearly 
—but the number of workmen employed in and about the 
mines in that time has been much more than doubled, so that 
the comparative safety is greater; and as the output of coal 
has grown greatly in the years, the safety in relation to the out- 
put of the mines is also greater. This brief summary of the 
teaching of the elaborate tables of the inspectors of mines 
should be not vnly of interest to mining engineers, it should 
be made known to the miners and to the public, so that we may 
be spared in future the story which has been recently given to 
the public so highly coloured and so incorrect. Mining 
inspection is not a “sham ;” it is carried out, and with very 
beneficial results. 


BALLOONING FOR PURPOSES OF WAR, 


A series of experiments, intended to show the practicability 
of flashing war signals at night by means of an electrically 
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illuminated balloon, the invention of Mr. Eric S. Bruce, M.A., 
commenced on Monday. ovens ot the Albert Palace, under the 
personal superintendence. of inventor, who, after giving a 
short lecture, accompanied by explanatory experiments in the 
concert room of the building, showed by the aid of a captive 
balloon of some four thousand feet capacity the utility of his 
invention in the grounds. The balloon was given rope enough 
to allow it to ascend to an altitude of 500ft., so as to be visible 
fifteen or twenty miles away, but the wind carried the balloon 
so that the rope was always at a considerable angle, and the 
balloon at a correspondingly lower elevation. Mr. Bruce’s 
invention has excited much interest among the military authori- 
ties, and the experiments, which are to be continued some time, 
illustrate the feasibility of synth nga as far as making signals 
is concerned. The balloon is le of cambric, and is sufficiently 
translucent to it the light of six 16-candle incandescent 
lamps to make it appear bright on a dark night, and to give 
distinctness to the flashes for the signalling system, Morse or 
other. The lamps are provided with current from a number of 
E.P.S. secondary batteries ; they are unprotected by any wire- 
work or other guard, and are suspended in the centre of the 
balloon; the current is communicated by leads separate from the 
rope by which the balloon is held captive. Words and sentences 
were signalled on Monday which were intelligible to those 
acquainted with dot and dash telegraphy, and the objection 
that the reading might be equally easy to the enemy does not 
seem to have much weight with military people. Special codes 
might of course be used. On a still night the signals might be 
read with the balloon at a considerable height, Mr. Bruce thinks 
1000ft. There does not seem to be any reason why this should 
not be the case, although a difference in the brilliancy of the 
light and sharp distinction of the signal flashes was observable 
on Monday night when the balloon was low and when at from 
about 35%ft. to 450ft. in height. The six lamps used only gave 
nominally about 100 candles, but the number and power of the 
lamps could of course be increased. 


A DIAMOND AND BLUE STONE SEPARATOR, 

A RicH reward is said to await the ingenious man who can 
invent a practicable machine much wanted on the Kimberley 
diamond fields. The precious stones are, as is known, embedded 
in what is called “blue ground.” ‘This is a kind of clay which 
is very difficult to manipulate. As it is excavated from the 
mine it is laid out on the ground, exposed to the action of the 
sun, wind, and rain until it is thoroughly pulverised. Then it 
goes to be washed, and the diamonds drop out. But while the 
“blue ground” is lying on the land, the keen-eyed Kaffirs have 
ample opportunities for stealing the diamonds. This traffic is 
carried on so successfully that no less than half-a-million pounds 
value is known to be stolen every year. What is needed is a 
machine which will deal with the blue ground as it comes from 
the mine, so as to remove the opportunity which makes the 
thief. Taking the substance as it is excavated direct to the 
machine would not only prevent the huge felony which goes on, 
but it would save in the case of one company alone at least 
£10,000 a year in working expenses, while this company calculate 
that the machine would increase their diamond production by 
one-third. At the premises of the Savile-street Engineering 
Company a machine has just been constructed to the working 
drawings of Mr. Raphael, an inventor from London. It was 
privately tested in the presence of two representatives of a large 
diamond company of Kimberley and one member of the press 
last week, as a preliminary to a public trial. The power of the 
machine to crush such refractory material as forms the home of 
the South African diamond was abundantly shown; but the 
difficulty of dealing with moist clay—which was the accepted 
substitute of blue ground—was not satisfactorily overcome. It 
was admitted, however, that the machine in actual working 
would never have to undergo so severe an ordeal as that to 
which it was subjected at Sheffield, and as the inventor declares 
he has pulverised the real blue ground with his model ona 
small scale, he is confident that the other half of the programme 
will yet be as satisfactorily demonstrated as the other. 


RAILWAY RATES FOR COAL. 


Art last ! Yet not till the eleventh hour! The North-Eastern 
and the Manchester, Sheffield, and Lincolnshire Railway Com- 
panies, on the very day the Hull and Barnsley line was opened 
for traffic, decided to reduce their rates for coal to the principal 
Humber port. The reduction is not much, but it is better 
than nothing at all, The former rate was 3s, 1d. per ton; it 
has now been reduced to 2s. 10d. It is expected that a pro- 
portionate reduction will also be made in the carriage rates of 
South Yorkshire coal to London, The new Hull and Barnsley 
Railway Company is expected to carry a large tonnage to the 
metropolitan market, the coal being taken direct from the 
district coalfields to the magnificent Alexandra Dock at Hull, 
and from thence shipped to London. With this prospect before 
them, the existing companies must now be prepared to concede 
what they have hitherto stubbornly resisted—a concession in 
the tariff for the long distance. Time after time have depu- 
tations of colliery owners waited on the railway magnates and 
urged the necessity of having relief so as to admit of their com- 
em with the seaborne fuel from the Tyne and the Wear. 

very appeal was piteously refused, and the northern coal 
steadily shouldered the South and West Yorkshire out of the 
greatest of all markets. The present rate for the South and 
West .Yorkshire coal to London is 9s. per ton, inclusive 
of truck hire and City dues. The colliery Fs gece of the 
Tyne and the Wear do not pay more one-half that 
sum to place their coal on metropolitan market. <A 
reduction of even Ils. ton would be an immense 
relief to the South Yorkshire coalfield, as it would decide 
many consumers to prefer the Barnsley Silkstone to the 
qualities which are now forwarded from the ports of the Tyne 
and Wear. Any change which would cheapen coal in the capital, 
without affecting miners’ wages or adding to the employers’ 
loss, would be a distinct gain, and those who make rates of 
carriage a special study, are as one in the assertion that 8s, 
a ton would leave ample profit, 
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LITHRATURE. 


The Engineer, Millwrights’, and Machinists’ Practical Assistant, 
By W., Tempteron. Seventh edition, London: Crosby 
Lockwood and Co. 1885. 
Ir appears that this little book is yet sufficiently fre- 
quently called for to necessitate the issue of this new 
edition. No doubt many engineers of the older school and 
many in the Colonies know this little collection of rules 
and tables so well as still to find it more handy for many 
a gyn than books which are much more complete, but 
with which they are less familiar. We can, however, 
hardly commend the re-publication of the book, for it is, 


in spite of ita being “carefully revised with additions,” | lions 


very much out of and contains many 


THE ENGINEER: 


more especially in matters relating to the steam engine. 
Steam is said-to be “ pure fresh water in,an aeriform state 
through the absorption of caloric or the matter of heat.” 
Nominal horse-power is given as the power of any engine 
working with 7 Ib. steam, while “the other is the mean 
effective pressure taken by an indicator and called actual 
horses power.” ‘Tables are given of dimensions of cylinders 
for “condensing engines of nominal horses power, the strokes 
of proportionate len, and the dense steam 7b. per 
square inch,” and for the same diameters for non-condensing 
engines “ the dense steam 30 Ib. per square inch.” A note 
to the second table, explanatory or otherwise, says: “The 
dense steam at 30 1b. per square inch and continued to 
three-quarters of the stroke in a non-coridensing engine is 
considered a fair average effective power per horse in a 
commercial point of view.” Amongst the “useful notes” 
is the following :—“ The proper length for the connecting 
rod of a beam engine is the perpendicular distance between 
centre of beam axis and centre of fly-wheel shaft.” 
Another rule equally original and valuable, is “the proper 
length for connecting rods of direct-acting engines is the 
distance between the crank axle and centre of piston-rod 
crosshead at half-stroke.” The price of this book is about 
five times its value, : 


Exterior Ballistics, By Captain James M. IncAtts, Captain 
First Artillery, Instructor Fort Monroe, Virginia. Printed 
at the United States Artillery School. 

Tuis is a high-class of text-book. The calculations are in 

better shape, and the work mastered and worked out more 

carefully than usual. The most noticeable original work 
is in the investigation of resistances to projectiles with 
heads of different shapes, although, of course, data will be 
found supplied by Mayevski and Bashforth. The writer 
ap to have studied most of the best works on the 
subject. Dichon, Krupp, Siacci, Greenhill, Niven, and 
MacKinlay are quoted. The work is put in a good shape 
by the author, and is a valuable contribution to the litera- 
ture of gunnery. The author points out how far English 
and foreign results are in accordance with each other, and 
discusses them fairly. It is important in a book of so 
technical a character to have the opinions of authorities 
on the subject such as are quoted in the work itself. 
Three of these we know to be favourable. 


PRIVATE BILL LEGISLATION. 

Iy connection with private schemes in Parliament, Mr. Craig 
Sellar recently obtained the order of the House of Commons 
for the production of three useful returns. One is to give the 
following particulars respecting the Manchester Ship Canal 
Bill in its progress through both Houses of Parliament during 
the sessions of 1883, 1884, and 1885—number of days Com- 
mittees sat in House of Commons and House of Lords respec- 
tively ; expenses incurred by promoters; expenses Linetoal fe 
opponents; total expenses of promoters and opponents ; 
number of witnesses called, distinguishing those who appeared 
one sessicn from those who appeared two sessions, and those 
who appeared three sessions; decisions of House of Commons 
and = decisions of House of Lords. These details, when 
published, will not only be of interest to all persons concerned 
with this particular Bill, but will furnish a valuable illustration 
of the extent to which private enterprise may be carried under 
the existing system of legislation. This information would 
have been particularly useful, from this point of view, if it 
could have been introduced into Mr. Pembroke Stevens’ 
“History of Private Bill Legislation;’ but as one of the 
numerous counsel engaged in the case, Mr. Stevens has, to 
some extent, dealt with this instance of costly and protracted 
contest. The other two statements, moved for by Mr. Sellar, 
are: A return of expenses incurred by each Railway, Gas, and 
Water Company; by each Canal, Tramway, and Dock Com- 
pany; by each Town Council, Local Board, or body of Improve- 
ment Commissioners in England and Wales, including the 
Corporation of London and the Metropolitan Board of Works ; 
by each Town Council, body of Police Commissioners, and Com- 
missioners of Supply in Scotland; and by each Town Council, 
body of Town Commissioners, or Township Commissioners in 
Ireland, in promoting and opposing Private Bills before Parlia- 
ment in each year from the year 1883 to 1885, both inclusive, 
specifying in different columns the expenses incurred in promoting 
and in opposing Bills, with the totals in each case summed up. 
And a like return from such harbour, navigation, pier and 
port authorities as gave affirmative answers to the return 
ordered by the Honourable the House of Commons, on the 9th 
day of July, 1883—in continuation of Parliamentary Papers, 
No. 441, of session 1862, and Nos, 299, 351, and 303, of session 
1883. In the same way Baron Henry De Worms, the new 
Parliamentary Secretary to the Board of Trade, has obtained a 
Return of Street and Road Tramways authorised by Parliament, 
showing the amount of capital authorised, paid up, and 
expended, the length of tramway authorised, and the length 
open for the public conveyance of passengers down to the 30th 
day of June, 1885; the gross receipts, working expenditure, 
and net receipts, the number of passengers conveyed, and the 
number of miles run by cars, during the year ending the 30th 
day of June, 1885; together with the number of horses, 

ines, and cars at that date, 

he Regent’s Canal City and Docks Railway Bill was again 
the subject of discussion in the House of Lords. The week 
before last, as we mentioned in our previous issue Lord Ravens- 
worth tried to induce the House to suspend, in regard to this 
measure, a Standing Order which forbids the payment of 
interest out of capital during the construction of works, but his 
proposal was negatived, and the Bill was read a second time, 
On the same occasion Lord Bramwell moved the suspension of a 
Standing Order, so that the Metropolitan Board of Works might 
be heard by counsel against the Waterworks Clauses Act 
Amendment Bill, but his motion was also defeated. 

A few days later Lord Balfour of Burleigh made a similar 
motion on behalf of the- Metropolitan in respect to the 
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their financial pro no pe the 
etropolitan: Railway Company, which was a rival undertaking 
had a locus standi in ‘the matter, and they had not petitioned 
because they relied on their lordships not reversing the decision 
of 1882, when they refused to allow the payment of interest out 
of capital. If the Metropolitan Company were not allowed to 
be heard against the Bill a dangerous precedent would be 
created, as companies would promote two Bills—one directed to 
the execution of the work, and to 
posals—and this separation might exclude those who would 
otherwise have a right to oppose one or other of the Bills. The 
Duke of Richmond and Gordon was understood to assent to the 
motion on the understanding that the a of the Metro- 
politan Railway was to be confined to the cial question, and 
the motion was agreed to. 

The Corporation Tower Bridge Bill having passed the House 
of Commons is now going through the several stages in the 
Upper House. The wharfingers and traders on the banks of the 
Thames, who fought so stoutly against the Bill before the 
Commons Committee, are again the chief opponents. Besides 
these opponents are the following:—Tower Subway Company, 
the Steamship Owners’ Association, the Ferrymen of Horseley- 
down Old Stairs, the Ferrymen of Irongate Stairs, and the 
General Steam Navigation Company. The Bill was read a 
second time on the 9th inst,, and is still occupying committee. 

Ata recent sitting of the Ship Canal Committee a strange 
attitude was taken up by Mr. Lysten; engineer to the Mersey 
Docks and Harbour Board, in opposition to the Bill. It may be 
remembered that last year Mr. Lysten intimated that while he 
objected to the scheme as it stood, he would not resist 
it if certain alterations which he suggested were made. In 
coming to Parliament again this year the promoters contended 
that they had modified their plans in the manner suggested by 
Mr. Lysten, and they therefore claimed, if not his support, at 
least his abstention from opposition. To this, however, Mr. 
Lysten demurred, alleging that they had in their new proposal 
mutilated his design. Being examined the other day, he said 
he had two grave objections to the promoters’ plans. The first 
was that the works involved direct abstraction from that part 
of the estuary where the maintenance of the entire estuarial 
capacity was of the utmost importance, and his second objec- 
tion was that a permanent channel would be formed along the 
Cheshire shore. Silting up would be caused in the other parts 
of the estuary. This would prove detrimental to the normal 
condition of the river, and would materially interfere with the 
channels that were now so important to the ports of Liverpool 
and Garston. Of his two objections, the formation of a per- 
manent channel was the more important. The elongation of 
the deep opposite Eastham would draw waters from other parts 
of the estuary, and thus stereotype a channel to the exclusion 
of the channels now existing. In designing a plan as an 
alternative to that of last year, he endeavoured as much as 
possible to follow the natural configuration of the foreshore, 
and to minimise any intrusion upon it. The promoters had heen 
guilty of serious rar as regarded his plan. They had 
simply. mutilated his plan. Replying to various further ques- 
tions, Mr, Lysten said he had put his plan before the Committee 
because it could be carefully followed, but the promoters had so 
mutilated and materially altered what he considered its salient 
features that he could not be responsible for it in any way. 
The present plan was superficially like his, but it was really 
unlike in many respects. He maintained that his plan could be 
safely carried out without injury to the estuary of the Mersey, 
provided that compensation must be provided for the inevitable 
abstraction of water. This compensation, he urged, should be 
equal to the abstraction, but he admitted that his plan did not 
show how he would provide that compensation. He only “inci- 
dentally referred” to where compensation might be obtained, 
viz, from the river Weaver. Even so, he did not say 
that the seven or eight million cubic yards of com- 
pensation could be got from that source, and being asked 
where else he would go for the quantity, he replied that he 
should leave the promoters’ engineers to define a further source; 
and he added that he had not thought that question out, nor 
would he consider how compensation was to be obtained. Some 
other questions clearly indicated the surprise of the Committee 
at this curious tone; but Mr. Lysten maintained tie position 
he had taken up. At Hull great difficulty is experienced in 
meeting the increasing traffic across the river, and the Corpora- 
tion have resolved to build a bridge over the river as a first step 
to facilitate matters. They have accordingly brought forward a 
Bill for this purpose. Their scheme has the general sanction of 
the ratepayers, and the projected outlay is £41,000. The Old 
Dock Company, of Hull, oppose, and desired to suggest an alter- 
native scheme, but the Committee decided against their proposal. 

The Committee of the House of Lords have decided to . pass 
that portion of the Metropolitan Board of Works (Various 
Powers) Bill, which authorises that body to construct and main- 
tain two free ferries across the river Thames, one at. Woolwich, 
the other between Greenwich Pier and Barque-street, Poplar. 
As regards the Greenwich Pier, the chairman stated that the 
Committee would require the insertion of a clause compelling 
the Board to buy up the ferry rights which already exist near 
this spot,and not simply compensate the owner, as was proposed 
in the Bill. On behalf of the Metropolitan Board, Mr. O’Hara 
stated that with such a condition he must ask their lordshi 
to strike out all powers relating to the Greenwich ferry. To 
this course the chairman objected, and after some discussion it 
was arranged to postpone the further consideration of the Bill, 


Tue River WITHAM.—The extensive improvement works above 
the grand sluice on the Witham are now completed. eg | were 
designed and carried out by Mr. J. Evelyn Wi M.1.0.E., the 
engineer-in-chief of the Witham Outfall Works and new sea 
channel into the Wash. The new channel has been in use about 
a year ; itis three miles long, and of greater sectional capacity than 
the Suez Canal or the proposed Manchester Ship Canal. 

CARDIFF CoAL SHIPMENTS.—The Western Mail publishes the 
follo table, which gives the pees 9a of coal coastwise and 


foreign for the six chief British ports, according to the status 
of each port for coal export :— : 


Jan. 1 Jan. 1 
June 80,} June 80,| crease. | crease, 
1884, 18865, 


tons, tons, tons, 
«+| 4,187,851 | 4,288,447 | 100,596 = 


South «| 4,046,504 | 4,029,190 | 17,384 
8. Sunderland .. . 1,665,321 | 1,827,418 | 162,092 | 
4, Newport... ..... .. ..| 1,837,500 | 1,440,148 | 102,643 
5. Swansea... .. ..| 882,788 | ‘788,900; 44,198 
6. Liverpool 626,288| 660,383} 94145 | 


The above quantities do not include bunker coal shipments, which 
at Cardiff hang wed amounted to 878,880 tons, 
~ shipments from bry port for the six months ended June 


the enormous 
31,000 tonsa 4,908,000 tons, being a daily average of over 


= 
| 
Port. 
hegents Canal City and Docks bill. He observed that this | 
motion arose out of the decision of the House on the previous]; cardi .. .. .. .. ‘ 
Tuesday, He explained that he did not desire to go behind | 2. The Tyne ports, including 
that decision, but only that the inquiry before the Select Com- 
mittee should be a full and fair one. The House on Tuesday 
allowed the Bill to pass a second reading, containing clauses 
which were against one of the Standing Orders of the House. : 
In 1882 the company procured an Act authorising the raising of 
a capital of 10} millions. Since that time stthing had been —— 
done, and the object of the present Bill was to authorise : 
560,000 to be raised in order to pay interest on the 104 mil- % 
; of capital. Ifhis motion were not agreed to the promoters ; 
inaccuracies, ' of the Bill and their witnesses would not even be cross-examined 
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STATIONS ON THE HULL, BARNSLEY, AND WEST RIDING RAILWAY. 
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HULL, BARNSLEY, AND WEST RIDING 
JUNCTION RAILWAY. 
THE opening of this railway, the largest which has for some 
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HOWDEN STATION. 
what is called the locomotive junction at Springhead, there is a a large traffic, all of which have been constructed by agreement 


s line running parallel to the main line at some distance | 
from it, and between the two there are extensive sidings for | 
| Storing coal and for receiving the goods traffic to Hull. The way, which is complete excepting points and crossings, and 


with the Lancashire and Yorkshire Railway Company. 
The next junction is with the Swinton and Knottingley Rail- 


been constructed in the United Kingdom, took place on | Mons sa 
| whole of these sidings are arranged upon an incline so as to be | forms the shortest route from Hull to Sheffield. About a mile 


the 16th inst. for goods, and will be opened on Monday for | 
passengers. Some account of the line will now be of interest. | 

In laying out the line the leading idea was to connect the | 
Alexandra Dock with the main lines of the Barnsley and West | 
Riling districts, independently of the North-Eastern Railway | 
Company. This has been accomplished by the company’s main | 
line and branches, and the lines in connection with them, which | 
grasp the whole of those districts and connect them direct with 
the port of Hull, and especially with the Alexandra Dock. The 
lines which have been constructed are practically those which 
were authorised in 1880, after the great parliamentary contest 
of that year. Although some of them have been omitted, others 
have been added by subsequent Acts, and thus the mileage 
remains about the same, viz., 66 miles 2 furlongs 14°60 chains. 

The line is double throughout, and commences at Hull at the 
Alexandra Dock, where there are many sidings and goods lines, 
and a small passenger station for emigrants, which will, no doubt, 
develope into an important station as the dock business expands. 
From this station the line is measured, and the mile posts along 
the line indicate the distances from it, so that the main line 
may be considered as running from the Alexandra Dock to Cud- 
worth, where it joins the Midland Railway on the one hand, 
and to Stairfoot—where it joins the Manchester, Sheffield, and 
Lincolnshire Railway—on the other, the distances being 54 miles 
and 56 miles respectively. 

To revert to Hull, there are several branches besides the main 
line which require to be noted. First, the junction with the 
North-Eastern Railway at Sculcoates, which is completed in all 
respects except the points and crossings at the junction. Next, 
the junction with the Sculcoates goods yard and British Gas- 
works, the former being laid out for a considerable goods 
traffic from the warehouses and manufactories on the banks of 
the river Hull; the latter being designed to supply coals for gas 
making and to take away the residual products, on terms already 
arranged with the gas company. At Beverley-road the passenger 
line from Cannon-street joins the main line, and passenger trains 
will start from Cannon-street, calling at Beverley-road for Cud- 
worth and beyond, on and after the 29th inst. 

The next junction is at Springbank, where a line branches off 
to the old docks, and terminates in a large goods station abutting 
upon Neptune-street and Jackson-street. This line is exclusively 
for goods; and it has been fitted with numerous sidings, where 
all the traffic from Hull will be marshalled before despatch. 


From the previously mentioned junction at Springbank to 


worked by gravitation ; that is, the trucks will run by their | west of this point there is a junction with the West Riding and 
own weight into their proper positions, and so save the cost of Grimsby Railway at Hemsworth. This is also fitted complete 
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shuating by locomotives. At the locomotive junction there is a 
branch into the large engine-shed of the company, which will 
hold thirty-two of their finest engines. 

After passing this point there is no junction, although the 


1 Manstens 
Room 


Yaaro 


Ewraance 


Kitcwen Portenss Laups 
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with exchange sidings and works, by agreement with the Great 
Northern Railway Company. Five miles further west brings us 
to the large goods depét of the company at Cudworth. Here 
there are extensive sidings for the reception of goods traffic, 


North-Eastern Railway—Hull and Selby line—is crossed at | which will be marshalled in trains, being brought together from 
Eastrington, until the Lancashire and Yorkshire—Knottingley 
and Goole—Railway is reached at Hensall. Here are extensive 
exchange sidings, and all works necessary for the interchange of 


various points in the neighbourhood before being despatched to 
the port of Hull. The goods lines here have been separated 
from the passenger lines in order to facilitate despatch and to 
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secure safety, and connections have been formed with the 
Monkton Main Colliery, Carlton Main Colliery, New Oaks 
Colliery, with exchange sidings alongside the Midland Railway, 
and with exchange sidings at Stairfoot, close to the Manchester, 
Sheffield, and Lincolnshire Railway, by means of which a large 
oe of traffic can be collected and stored for Hull, and on 

e return journey traffic from Hull can be distributed through 
all the places supplied by the above-named systems of railway. 
Passenger lines from this point have been extended to the Cud- 
worth Station on the main line of the Midland Railway, which 
has been made a joint station by agreement with that company. 
The result of these connections is that, on the one hand, a hold 
has been obtained of the best sources of traffic in and about the 
port of Hull; and, on the other hand, connections have been 
secured with the West Riding and manufacturing district and 
the Barnsley coalfield, which will enable the company to receive 
and distribute traffic independently of the North-Eastern Rail- 
way Company. 

he stations are in most cases permanent, but in others they 
are temporary only, pending the development of the traffic. 
The temporary stations are the Emigrant Station at the 
Alexandra Docks, the passenger terminus at Cannon-street, 
which is the carriage shed of the company converted into a 
nger station; and the joint station with the Midland at 
udworth, where, in the event of the company’s line being 
extended to Huddersfield, a very large accession of traffic may 
be expected which will have to be provided for when the time 
arrives, All the other stations are permanent and very com- 
modious, being in almost every case provided with two ladies’ 
waiting rooms, an exceptional accommodation. 

The architectural style of the buildings is that known as 
Queen Anne, the ornamentation is substantial and moderate, 
having regard to the cost of maintenance and to the pu . 
They are universally admired. We illustrate two of them. 
From the shareholders’ point of view a provision has been made 
which is very important, but which will not strike the casual 
observer, viz., one or two long sidings have been constructed at 
each station in order that slow trains may be laid by whilst fast 
trains are passing, thus entirely preventing delay to goods and 
passenger traffic requiring great despatch and punctual delivery 
at the port of Hull. The railways in the Hull district are 
entirely carried on embankments. These are over ten miles in 
length, and have been pierced by about sixty bridges for carry- 
ing the line over railways, streets, and watercourses. Of these 
bridges, which are somewhat more pleasing than usual, the follow- 
ing are exceptional and worth noting, viz.:—The bowstring girder 
bridge over the North-Eastern Railway between Sculcoates and 
Stepney stations on the Victoria Dock Branch ; a similar struc- 
ture over the North-Eastern Railway at Dairycoates ; the large 
bowstring swing bridge over the river Hull, and already illus- 
trated in our pages ; and the highly ornamental structure over 
the Beverley-road. 

The whole of the Hull district is practically level, and, with 
the ey oe of these works, the construction may appear easy; 
but, in fact, it has been otherwise, for immediately under the 
surface the ground consists of soft silt, which is quite inadequate 
to carry the railway, and which has necessitated the greatest 
care in the formation of the banks, and has involved enormous 
additional cost in the construction of the foundations of the 
bridges, many of which are carried to a depth of 50ft. From 
Willerby to North Cave, a distance of ten miles, the line passes 
through the Yorkshire Wolds. This was a formidable under- 
taking, and was described by the engineer of the North-Eastern 
Railway, when opposing the Bill in 1880, as the heaviest piece of 
work in his experience. For about five miles the works consist 
entirely of tunnel and cutting. The greatest depth of cutting 
is 83ft., and the longest of the three tunnels 1s 2116 yards. The 
chalk through the Wolds turned out much harder than was 
expected, and as the whole of it required to be blasted, the 
additional expense was considerable. Moreover, on the west 
side of the Wolds the strata were found to be greatly disturbed, 
and the chalk, which had been broken by distortion of the strata 
in pre-historic times, rested upon a slippery clay, which 
threatened to bring down the country side upon the line. A 
catastrophe like this would have endangered the safety of the 
railway for years, besides adding greatly to its first cost; but 
it was foreseen and provided against by a massive retaining wall, 
a small part of which is visible, the remainder being under- 
ground. In order to give an idea of the pressure to be over- 
come, it is worth mentioning that this wall is in some places 
more than 30ft. thick, and that its base is supported by a 
strong invert carried under the railway to the opposite side of 
the cutting. 

From South Cave to Heck, a distance of twenty miles, the rail- 
way is carried entirely on embankments, which | bow been made 
for the most part from earth excavated from additional land 
purchased by the company for the purpose. These banks are 
generally very low, but of sufficient height to raise the line 
above the flood level of the district in case of the rivers burst- 
ing their banks; but in many places the embankments are 
raised to a considerable height in order to cross railways and 
rivers. The Market Weighton Canal at Newport, the North- 
Eastern Railway—Hull and Selby line—at Eastrington, and the 
rivers Ouse and Aire are the principal points. The first is 
crossed by a wrought iron girder bridge of three spans, the 
North-Eastern Railway by a large open girder bridge of one 
span, and the river Aire by a fine bowstring girder bridge of two 
spans, The bridge over the river Ouse is the chef d’wuvre of the 
railway, and is well worth a visit. It. is one of the largest 
swing bridges in England, having two clear openings for naviga- 
tion of 100ft. each, and two side spans of 77ft. The whole of 
the girders are lattice or bowstring, and those which cover the 
opening spans are 250ft. in 1 . The weight of the movable 
portion is 700 tons, and it has been opened in three-quarters of 
a minute. The speed is now, by the order of the engineer, 
reduced to a little under two minutes, The structure is sup- 
ported upon massive brick and stone abutments at the shore 
ends, and on cast iron cylinders sunk in the bed of the river 
at the intermediate points. The swinging portion is turned 
by hydraulic machinery, which is worked from a signal cabin 
in the centre of the bridge, the power for which is created 
for the purpose by steam engines in an adjoining engine-house. 
This bridge and its machinery have been fully illustrated in 
our columns. It was estimated in Parliament to cost £70,000, 
but owing to the difficulties which were encountered in the 
foundations, that amount was somewhat exceeded. 

From Heck to Cudworth the line traverses a hilly district 
through the magnesian limestone and coal measures, the works 
in which consist of alternate cutting and embankment in hard 
rock, and of two tunnels, one being 1226 yards, and the other 
685 yards, The longer tunnel passes through a singular forma- 
tion. The top of the tunnel is entirely in magnesian limestone, 
and the bottom in the shales of the coal measures, which added 
greatly to its cost. It is some consolation, however, to know 
that the truth of the geologist’s theory, that the coal measures 
underlfe the magnesian limestone, was thus proved, and on this 
peint at least there is no longer any doubt that the unworked 


coal of the Barnsley seam extends much beyond what appears 
from the rocks on the surface. It has already been shown that 
arrangements have been made for the quick despatch of traffic 
coming upon the line, and it should be added that to secure its 
safety the signal stations are fitted throughout with electric 
interlocking apparatus as used upon the metropolitan lines. 

The works have been designed and carried out by Mr. W. 
Shelford, of Westminster, and Mr. George Bohn, of Hull, who 
are joint engineers for the railway part of the undertaking, 
Mr. Shelford being chief professional adviser to the company, in 
which capacity he located the line originally, fought it through 
Parliament in 1880, and is responsible for the character and 
design of all the work that has been done. 


MISCELLANEOUS MACHINERY AT THE INVEN- 
TIONS EXHIBITION. 


No. If. 
Messrs. Thwaites Brothers, Bradford, exhibit a sectional 
model of Stewart’s patent rapid cupola, an -illustrated 
description of which has already appeared in these pages. 


It will be sufficient, therefore, if we briefly allude to 
several points in relation to its working. The cupola is used’ 
for melting iron pig, and we understand that a series of 


%, 
£1}. 
LA) 


graphs. From savy those we select for illustration—see 
page 68—a photograph of a set of triple expansion engines 
fitted with the Joy valve gear in its ordinary form, and 
built by the Wallsend Slipway Compay of Newcastle-on- 
Tyne. We hope shortly to be enabled by this Company to 
give detailed drawings and particulars of this class of 
engine. Those illustrated gave on trial trip an indicated 
horse-power of 1600, and to them we shall return on 
another occasion. We also illustrate Mr. Joy’s most 
recent advance in improvements of valve gearing specially 
arranged for this type of engine. This he illustrates by a 
moving picture model of a triple engine similar to the 
engraving, but in which, instead of employing three 
distinct sets of valve gears, one for each cylinder, he 
employs a valve - for each outer cylinder, and then 
uniting these two by a floating lever, takes motion for the 
valve of the third cylinder from about the middle of this 
lever, this motion being found to be correct in its character 
for the purpose, and is under the same control for 
reversing and for expansion as the other two valve motions. 
Being, moreover, the resultant of the other two motions, 
it is a mean between them, so that the high-pressure 
cylinder may be set with a cut-off of, say, 65, and the low- 
pressure at ‘55; the resultant motion for the medium- 
pressure cylinder will be ‘60. These proportions may 
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JOY'S VALVE GEAR AND CRANK 


carefully carried out trials have shown that a ton of pig iron 
can be melted in it with from 1 to 1} ewt. of coke, a result 
which we need hardly point out is much superior to what 
is ordinarily obtained. This is ly accounted for by 
the high pressure of blast—from # lb. to 1 Ib. per square 
inch—which strong to be high 
ensuring good combustion, and consequently a 
‘aapeniee The metal as fast as melted in the fur- 
nace portion of the cupola runs direct into the re- 
ceiver, and is there thoroughly mixed by the con- 
stant flow produced by the blast. The hot air in the 
receiver is conducted by a pipe from the top, back 
again into the cupola above the air belt, the heat 
thus obtained being utilised by the metal below 
the charging door. The air belt is fitted with valves in 
such a manner that the blast can be shut off from one-half 
the tuyeres without stopping the other half. This 
arrangement is found very effective in preventing accumu- 
lations of slag, and does away with the troublesome opera- 
tion of pricking out the tuyeres one by one with a bar. 
Another feature to be noticed is that the top is completely 
covered in, or bricked over by a flat dome. At the side of 
the cupola near the top is fitted, on one side or both, a 
neat cast iron hood, which covers the cam | for the 
escape of the waste gases. The hood inside is ined with 

ister, and is provided with a damper door, that can 

deflected at any angle to throw down the sparks when 
the blowing is finishing. The whole arrangement seems 
extremely simple and efficient, and embodies to a large 
extent the principal features of the best American prac- 
tice. Other forms of cupola are specially arranged with 
water jackets, and are used for smelting silver, lead, and 
copper ores. The well-known Root’s blower is also shown 
for a medium pressure of from } Ib. to 1 Ib. per square inch. 
All parts of the blowers are constructed on the interchange- 
able system. They are made ina age number of sizes, 
the smallest producing 20 cubic feet of air per minute, 
— the largest, for mine ventilation, will deliver 200,000 
cubic feet. 


The various applications of the valve gear now so well 


known as the Joy gear are shown by drawings and photo- 
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FOR TRIPLE EXPANSION ENGINES. 


be varied to suit circumstances, or all the valves 
may be set to cut-off alike, and within considerable 
limits also the cut-offs of the high and low pressures 
may be varied independently of each other to equalise 
the strains on the cranks, without affecting appre- 
ciably the cut-off of the intermediate cylinder. Thus a 
considerable saving in complication and cost of the triple 
cylinder engine is effected, a ——- set of valve gear 
being replaced by a single lever. Mr. Joy also illustrates 
the application of his invention by a number of photo- 
graphs, representing altogether over 400 locomotives and 
65,000 indicated horse-power in marine engines, and by 
numerous engravings showing sections and — 
drawings of both marine and locomotive engines so fi 

He also exhibits the quadrant blocks from the first loco- 
motive fitted with his gear, and built by the London and 
North-Western Railway Company to test it. These 
blocks have run 145,000 miles, and are still good for some 
considerable amount of service. 

We must also notice a model of a method of cou 
ling up the crank shafts for marine engines, es y 
of the triple cylinder type, which has been designed—see 
above—to meet the conditions of the shortened space in 
the bed-plate when the room has been saved by bri 
the cylinders close together. This crank shaft consists 
three independent cranks, each duplicates, interchangeable 
and reversible, and any crank may be removed without 
disturbing either of the others and eae | only one main 
bearing. Each crank is bolted’ direct to the next forward 
cheese-head, into which it interlocks, the interlocking 
arrangement receiving all the stress due to compression 
and lead, as well as a considerable part of that of torsion. 
on received the sanction of the Board of Trade and of 

oyd’s. 

Colonel Wethered’s fire-escape has been described by us 
many years ago. It possesses the followin recommenda- 
tions :—It is extremely simple and portable; it can be 
attached to any window frame in a minute; it can b 
used with a little dexterity from the nearest window in 
the next house. Stress is to be laid on these two last 


‘features, the former because it often happens that any 


| 
| 
| 
| 
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particular window provided with an escape is not available 
owing to the locality of the fire, and the latter because a 
policeman provided with an escape might be able to effect 
arescue from an adjoining house. In most cases in towns 
this is possible, and the operator would be a trained man 
with his wits about him instead of an incidental indi- 
vidual in a burning house. A gentleman living in the 
Albert-mansions occasionally startles the neighbourhood 
by descending about 100ft. in this escape. We have seen 
school girls use it with great speed and facility the first 
time they saw it. This we think speaks well as to its 
simplicity. 

Colonel Wethered has a springless railway lock which 
appears to act very well indeed. It shuts with a very 
gentle push, and it shuts with a strong firm catch. As 
fitted in the Exhibition it does not open from inside, but 
it is quite as suitable for this as for opening for outside if 
so fitted. There is also a simple sued week lock, but we 
call attention especially to the springless one. 

In our impression for the 3rd inst. we described the new 

tent nc, bearings of Messrs. Appleby Brothers. 

he engraving illustrating these bearings was, we regret, 
pation 4 that which was printed at the top should have 
been at the bottom. 


THE FORTH BRIDGE. 

THE ninth quarterly report of inspection by Major-General 
Hutchinson, R.E., and Major Marindin, of the works in pi SS 
for the construction of the bridge over the river Forth has just been 
issued. It is dated 3lst May, 1885. From it we learn that during 
the first quarter considerable progress had been made in the works, 
and in one case only, more particularly referred to hereafter, had 
any serious difficulty been experienced. The amount of work 
which had been carried out in this period of three months, and the 
condition of the permanent works at the above date, are briefly 
detailed below. In another place we deal more at length with the 
subject as viewed during a visit a few days ago. 

“ Temporary works.—At South Queensferry two new tube-roads 
have been laid down, the office accommodation has been consider- 
ably extended, the new pattern-loft has been completed, and pro- 
gress has been made in erecting additional accommodation for the 
workmen. In the shops a large quantity of new plant has been 
added, including four 8ft. tube drilli hines, two | tives, 
a stone breaker, a planing machine, four radial drills, and other 
smaller tools; and a steam tug and two steam barges have been 
ng Timber staging for the erection of the viaduct girders 

ve been built between piers 6 and 7,7 and 8,and 8and9. At 
Inch Garvie the iron staging between the four main piers has been 
extended, and is now practicall plete, and the south-west 
portion will shortly be ready for the berthing of the south-west 
caisson. The air compressors formerly at the north side have 
been removed to Inch Garvie, as have also been one of the engines 
from South Queensferry main pier, and the spare engine which has 
not hitherto been in use. The total engine power now on the 
island comprises two 164in. and four 12in. engines and compressors. 
At North Queensferry, Fife, the timber staging between the Fife 
main piers for the erection of the horizontal tubes, &c., has been 
commenced. 

“* Permanent Work.—At South Queensferry the level of the 
masonry of the south-west pier has been carried up about 20ft., 
and, with the exception of a few capping stones, this pier is com- 
plete. The south-east caisson has been filled with concrete, and 
the masonry which is in progress now stands at a level of 17°4ft. 
above Ordnance datum. The north-east caisson has been carried 
down to a depth of 84°5ft. below Ordnance datum, and filled with 
concrete up to a level of 1ft. below low-water mark. The founda- 
tion of this pier is in hard boulder clay, similar to that found at 
the site of the other two piers. The north-west caisson remains 
in the same position that it occupied at the date of our last i - 
tion, an attempt made on, March 25th to pump it out and to 
restore it to its proper position having resulted in failure, some of 
the plates giving way under the external pressure, and two of the 
workmen employed in strutting the cylinder inside having been 
unfortunately drowned by the inrush of water. This crippled 
caisson is now being sheathed externally with timber, and strutted 
with iron as well as with timber struts, and when this work is 
completed another attempt will be made to pump it out and float 
it. Viaduct pier No. 9 has been carried up about 33ft., and now 
stands with piers No. 3 to No. 8 at a uniform height of 27°85ft. 
above Ordnance datum. The south cantilever pier remains at the 
level of 31°88ft. above Ordnance datum. Four spans of the viaduct 
girders have been erected, viz., those between piers 3 and 4, 4 and 
5, 5 and 6, and 6 and 7, and three of these are ready for lifting, the 
remaining span being well advanced. At Inch Garvie the north- 
east and north-west piers have been carried up to the full height, 
the former being quite and the latter very nearly ready to receive 
the lower bed-plates. The south-east caisson has been launched, 
floated into position, and sunk on to a level bed, made up of a bank 
of sand bags, mostly placed in position by divers, with two con- 
crete piers built up to support the outer edge of the caisson in case 
of any slipping of the sand bags. At the deepest point this bank 
of sand bags is about 18ft. high, and at this point it is about 8ft. 
wide at the top and 25ft. wide at the bottom. A chase about lft. 
deep was cut out of the highest part of the rock for a length of 
about 20ft. to receive the cutting edge of the caisson, which was 
then let down. Blasting has now commenced, and the caisson has 
begun to d d, the cutting edge being now at a level of 43ft. 
below Ordnance datum, or about 16ft. above the level which it will 
have to reach. Concrete has been deposited in the caisson to a 
depth of about 13ft., and the brick lining has been built. The 
south-west caisson has been completed, and was successfully 
launched on May 29th. At North Queensferry, Fife, the north- 
west, north-east, and south-west piers are completed, and the lower 
bed-plates are fixed. The south-east pier has been successfully 
founded, the leak in the cofferdam having been stopped, and the 
foundation put in dry, and the masonry has been carried up to a 
level of 8ft. above Ordnance datum. The north cantilever pier 
remains at the level of 92°69ft. above Ordnance datum. The five 
spans of the viaduct girders are ready for lifting; the extreme 
north and south bays, which cannot be added until lifting has 
commenced, and the parapets, being the only unfinished parts. 

“General remarks.—Up to this date about 242,300 cubic feet of 
granite have been delivered, of which 200,300 cubic fect are set ; 
about 64,900 cubic yards of concrete and rubble masonry are in 
position, and about 12,200 tons of cement have been . The 
upper bed plates of Fife, north-west, north-east, and south-west 
main piers, are ready for erection, the lower bed plates being 
already in position. The Fife south-east and the four South 
Queensferry bed plates, both upper and lower, and the Inch Garvie 
lower bed plates are finished and ready for erection, and the Inch 
Garvie upper bed plates are being drilled. The Fife skewbacks 
are nearly finished, and those for South Queensferry are in hand. 
The Fife and South Queensferry horizontal tubes between the piers 
are ready for erection. One of the top members for the Fife 
groups of piers is finished, and the other is planed and drilled. 
About 575ft. of 12ft. vertical tube, about 450ft. of diagonal 
struts between piers, 100ft. of strut No. 1 for the Fife north canti- 
lever, about 320ft. of the bottom member of the Fife north canti- 
lever, and 80ft. of the same member of the Fife south cantilever 
are now drilled. Up to this date 9900 tons of steel have been 
delivered at South Queensferry, exclusive of 2145 tons for the 
girders of the viaduct spans. In conclusion, we can again report 
that the work which has been completed up to the present time is, 


so far as we are able to judge, of very good emer U and that the 
progress, which has been considerable, has apparently been checked 
only at South Queensferry north-west main pier by the accident 
to the caisson, which, we should point out, is not a necessary part 
of the permanent work of the pier, but only a portion of the 
appliances for building the foundation. Whether or not this 
caisson will be fit to use for the purpose for which it was con- 
structed can only be ascertained for certain after it has been 
floated; but at the present time, although many of the upper 
plates have been broken and removed, there is, we understand, no 
reason to, believe that the air chamber at the foot has been 


ON THE LAWS OF PENETRATION OF WROUGHT 
IRON PLATES. 

THE following is a translation of a mémoire by M. Martin de 
Brettes, published in the Comptes Rendus of the Paris Academy 
of Sciences, tome 99, No. 17, October 27th, 1884 :— 

An examination of  * experiments upon the penetration 
of armour-plates shows, calling 27 the diameter of the projectile, 
t the thickness of the plate, and e the energy of the shot per unit 
cross section, that— 


(1) When 2r is constant, the quantity { increases with t, so that 
the curve representing the relation between ¢ and ¢ may be con- 
sidered a parabola. 

(2) When ¢ is constant, the quantity . decreases when rf, in- 
creases, so that the curve between ¢ and r may be considered a 
hyperbola. 

(3) When is constant, is also constant. 

So that the law connecting the three variables 7, ¢, and ¢ must 
be written so that the value of ¢ shall be represented by a para- 
bola, a hyperbola, or a straight line, according as 2r, ¢, or = 


is constant. 
The following form satisfies these conditions :— 
The following numerical data are given as proof of the three 
laws :—For the first, when 2r is constant, for the 15 cent. gun: 


t At e Ae = 
At 
Cent. Tonnes-metres. 
15 1°500 
5 “700 140 
20 2°200 
3 ‘770 “154 
25 2-970 
5 *830 166 
30 
For the second, when ¢ is constant, for ¢ = 20 cent.: 
2r A‘2r Ae 
Cent. Tonnes-metres. 
12 2°400 
3 200 066 
15 2°200 
2 “044 
17 2°120 
8 050 016 
20 2070 
2r. 2r _ wx 
For the third, when 7H constant, for = 75. 
2r t Diff. 
Cent. Cent. Tonnes-metres. 
12 2°060 114 
+ 002 
20 30 3°470 116 
- 001 
4 36 4°149 115 
28 42 4°830 "115 


The above results determine the constants in (1), and give, in the 
units of the numerical data, 


e=o0+007%. ..... (2) 
2r 


This formula has been tested by repeated applications to Krupp’s 
results, and gives, when com with experimental results, 
quantities which are sometimes too large and at others too small. 
It is thus thought to represent well the law connecting the three 
variables. 

If we change (2) so that ¢ shall be in foot-tons per square inch, 
and ¢ and r in inches, it becomes 


(8) 
2r 


The penetrating power of shot is sometimes considered to depend 
upon their energy in foot-tons per inch of circumference, and (3) 
may be easily transformed to suit this. If ¢, be the energy so 
stated, we have evidently 

whatever value ¢ may have. Inserting this relation in (3), we have 

The particular curves represented by (4) when 2r, ¢, and * 
are constant, will not, however, be the same as before. 

The differences between the values given by (4) and by experi- 
ment are greater than in the case of (3), and they increase as the 
diameter of the projectile increases, since they have been multiplied 
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THE ENGINEERING TRADES. 


MESSRS. MATHESON AND GRANT’s half-yearly engineering trades’ 
report is always of interest as containing original information and 
statistics in a well digested form. The following is their report, 
dated 15th July:—The depression which characterised most 
branches of trade in Jan been prolonged and deepened by 
the apprehensions of an Anglo-Russian war, and by the uncertainties 
of a political crisis. Engineers and the numerous industries 
dependent on public works feel perhaps more than general traders 
the effect of international disputes in impeding or postponing new 
enterprises, and until the present political tension is at an end an 
improvement can hardly be expected. A large number of manu- 
facturers are now ~aiien at prices which leaye no margin of 
profit beyond the mere interest on the capital invested, and in 
many cases factories are being worked without any profit at all, or 
if the wear and tear of machinery be reckoned, even at a loss. In 
the United States the depression has been even greater than here, 
because being almost entirely dependent on a home trade, there is 
not the same wide area of markets which to English manufacturers 
averages and softens the fluctuations of trade. The New Orleans 
Exhibition has drawn attention to the Southern States, where a 
rapid development of the coal and iron mines is taking place. 

bama, Tennessee, Georgia, and Virginia, which have been 
hitherto associated with cotton and other agricultural pursuits, 
are likely to take an important place in the pi and iron industries 
of the world, not only altering the relative position of the Penn- 
sylvania iron trade, but affecting also the exports from this country. 

Coal.—The various circumstances affecting the coal trade during 
the last six months have tended, on the whole, to a reduction in 
price. 

Iron,—Although the understanding between makers of pig iron 
not to increase production has been maintained, the reduction in 


— and the general slackness at home have together caused a 
fall in price, both in Middlesbrough and Scotland. The prices of 
rolled iron have been brought to a point so low that wae erties 
accepted by makers because their plant exists, and may be utilised 
at less loss than would be caused by an abandonment. This must 
be taken into account in comparing the current prices of iron and 
steel, as the real cost of making iron, if interest on capital be taken 
= account, is not so much less than that of steel as the prices 
indicate. 

Stecl.—The prices of steel rails have not varied much during the 
last six months, heavy sections in large quantities selling at £4 15s. 
to £5 5s. per ton, according to conditions of delivery, and light 
sections at £6 to £7 per ton; these rates being in about 5s. 
if the fastenings be included in the price. Ship plates, which had 
fallen to £7 per ton in December last owing to the collapse of the 
reg epee a | trade, recovered in the spring when that trade seemed 
to be reviving, and in May had reached £7 7s, 6d. per ton, but have 
since fallen 5s. 

Scrap iron and steel.—Scrap iron and steel have declined in 
value, and the trade in old metals appears altogether stagnant, 
for not only is the home demand dull, but there is no revival of 
the purchases from America, which generally assist in maintaining 
values. Heavy wrought scrap iron can be purchased, free on 
board London, at 42s. 6d. per ton, but even this low price does not 
allow of shipment to the United States, and the small quantity 
shipped thither has been purchased from weak holders on the Con- 
tinent at a price of 50s, delivered in New York. About 3000 tons 
have recently been brought for shipment to San Francisco. The 
demand from Italy, which has of late years had considerable effect 
on the prices here, and which was brisk at the beginning of the 

ear, has since fallen off. Small quantities of old fish-plates have 
m purchased for China at about £3 per ton, f.o.b, Old iron 
double head rails cost now about 53s., f.o.b., and if of steel about 
55s. 6d. Old spring steel is quoted at 47s, 6d. in London, but can 
occasionally be purchased at provincial ports at rather lower prices. 
The following table summarises the fluctuations in value during 
the last five years :— 


| Per ton. 
| July, } July, | July, | July, | July, | Jan., | July, 
| 188u. | 1881, | 1882. | 1883. | 1884. | 1885, | 1885. 


Eudes nde dies ales. a. 
990 3 010 6 010 a 0011 6010 9010 8 


| 


at Cardiff .. 


-|2 26117 62 3 6119 eit 0115 6112 0 


Iron bridge | | | 


brough .. ../615 06 50615 06 0 05 0 0417 1 ie 0 


orkshire ../ 8 07 5 0715 0710 0615 0610 06 0 0 
Steel ship and | | 

bridge plates 13 0 01010 01010 0910 0715 O07 0 07 6 
0 05 5 | 


2 
0 


5 0) 
0 0) 5 10 0415 05 0 0/5 0 0/5 0 


Bridge builders and makers of structural ironwork have been 
fairly well employed during the last six months, but at prices 
unprecedentedly low. The cheapness of iron and steel, and the 
development of labour-saving machinery have, together, brought 
down the cost of production, the advantage going entirely to the 
purchaser, who has benefitted also by the keen competition among 
manufacturers. In India the extension of strategic lines in the 
north-west causes a regular demand for bridges, which may be 
e to continue for some time, and there have been consider- 
able purchases on some of the private Indian lines for up to 
200ft. There is an in i emand for bridges and other struc- 
tures from the Australian colonies, where the growing expenditure 
on railways and other public works not only gives present —- 
ment to manufacturers at home, but creates a future n for 
renewals and extensions. Competitive tenders for an important 
bridge 3000ft. long for an estuary near Sydney have just been sent 
in from English and American manufacturers. It has long been 
known to English engineers, and the opinion is now being rapidly 
adopted in the United States, that the light and cheap American 
bride , with pin connections, are neither staple nor permanent 
enough to justify their use, but at present there are political 
influences in New South Wales which favour greatly the importa- 
tion of railway material from the United States. In England 
most of the work done during the past twelve months has been to 
meet requirements of increased traffic on the existing railways. 
Large new stations have been built at Birmingham and Rugby, 
and the Midland Railway Company are building in London the 
largest goods station in the world, some 20,000 tons of ironwork being 
required in its construction. It is becoming evident that there will be 
much work to be done in the immediate future in the repairing, 
strengthening, and even replacing existing iron structures. The in- 
creasing weight and of railway trains liave hastened the inevi- 
table deterioration of bridges designed twenty and more years ago, 
the decay being mainly due to the narrow margin of strength for the 

ted strainings, and to the insufficient allowance for loss 
rust in structures inaccessible to the painter’s brush, or in whi 
painting is neglected. The substitution of steel for iron makes 
slow but certain progress. ' 

Railway material.—Most makers of railway plant and appliances 
share in the present depression. Factories are not well employed 
and there is a keen competition for all new contracts. Steel 
sleepers, of trough shape, rolled or pressed in dies, which in 
Germany, America, and elsewhere are rapidly superseding wooden 
sleepers, are receiving more attention from English manufacturers. 
The trade, if once established, is a, to be on a large scale, but 
at present the demand would probably be only for export, as 
railway engineers here are slow to abandon the familiar wooden 
sleepers in favour of a new system. The London and North- 
Western Company have, however, found steel sleepers serve well, 
and are continuing to make them at their Crewe Works. 

Locomotives and rolling stock.—Locomotive builders continue to 
be fairly well employed, but the uncertainty about the future, and 
the approaching opening of the new factories, tend to hinder any 
improvement in price. Besides the three-cylinder compound loco- 
motives of the London and North-Western Railway, which have 
been working some time, the Great Eastern Railway is trying a 
compound engine with two cylinders, and in neither case have the 
results been wholly favourable. The early application of the com- 
pant system to marine engines involved many costly failures 

fore success was assured, and an expensive experience would 
probably be needed for locomotives without the same compensating 
results, In the United States locomotive factories are so numerous 
owing to the stimulus of railway extension a few years ago, and 
the present demand for current renewals is now so slack, that 
trade is worse than here. It is mainly from this cause that 
American makers are competing so strongly in Brazil, Australia, 
and elsewhere. But the nominal cheapness of their engines is 
chiefly due to the use of cast iron instead of wrought iron, iron 
tubes instead of brass, and steel fire-boxes instead of copper. Not 
only do English engines last longer, but when broken up the value 


West Hartley | 
coal, f.o.b. al 
Newcastle . 
Pig iron at Gl 

gow, No.3 . 
Pig iron a 
Iron ship plates | 
at Middles- 
Iron and steel shipbuilding.—There has been a slight recovery 
from the extreme depression of last year, although the vacant 
spaces in the shipyards and the prevailing low prices are in marked 
contrast to the activity and high prices of 1882-3. Swift cruisers 
and torpedo boats have been in special demand, and the few 
builders who make a speciality of the latter have had more orders 
thrust upon them than they can well execute. Steamers for 
amg and passenger service can now be contracted for at very 
ow rates, 
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of the scrap material is a considerable proportion of the original 
value, while that of the American engines is almost nil. 

Railway wagon and carriage building is at present in an unsatis- 
factory condition. A year ago, although prices were kept low by 
the number of competing factories, work was abundant. Now, 
however, the volume of trade has also diminished, and there is no 
prospect of immediate improvement. Iron and steel underframes 
continue to be made in large quantities for Indian railways, and in 
some cases complete vehicles are made in steel and iron. The 
manufacture of tramway cars is becoming an important industry in 
this country, and the demand for renewals as well as for new lines 


is growing — ear. American car builders are peting wit! 
England abi rom the same causes as given above for locomo- 
tives. 


Agricultural engineers are in a worse condition than six months 
ago. There is but slight change in the home trade, and the lack of 
means among English farmers still prevents that expenditure on 
machinery which would be advantageous to buyers and sellers 
alike. Unfortunately also the foreign trade, which has for the 
last few years done much to balance the depression at home, has 
fallen off considerably. The leading makers of portable engines, 
thrashing machines, and implements have reduced their list prices ; 
but the considerable stocks in hand at many of the foreign and 
colonial depéts do much to restrain further export. Harvest pro- 
eo appear favourable in the principal corn-producing districts 
of Europe, and an i d demand for machinery may be looked 
for; but the competition among manufacturers here is so keen that 
no rise in prices is to be expected. The compound system of port- 
able engines seems likely to be more widely adopted; and generally 
the standard of excellence in this department of engineering is 
becoming higher. 

Mechanical engineers.—Mechanical engineers who are dependent 
on special industries are busy or otherwise according to the cendi- 
tion of these industries. Thus the numerous trades engaged in 
sugar-making apparatus have suffered greatly from the prolonged 
depression in the West Indies; machine toolmakers have been 


bee especially in the heavier classes of tools, but as neither ship- 
builders nor locomotive makers are ordering much, the prospects of 
new work when orders now in hand are completed are not encou- 
raging ; wood-working machines are not in great demand owing to 
the slackness in the building and railway carriage trades. There 
is much quiet activity among leading firms who have a widespread 
reputation, but there is a general feeling that business does not 
promise well for the coming winter unless there is a general revival 
of enterprise ab Manufacturers of war material and of appa- 
ratus for making it are well employed, and are likely to continue so, 

Public works abroad are for some time to come likely to afford 
more opportunities for employment to professional as well as to 
manufacturing engineers than works athome. The present session 
of Parliament has been more barren of new enterprises than for 
many years past, and engineers, lawyers, and others have suffered 
accordingly. The project for the Manchester Ship Canal and the 
Tower Bridge have been sanctioned by the House of Commons, and 
are now before the Lords, but both as presented are of doubtful 
utility, and may need modification. The Hull Railway and Docks 
are both to be opened this month. The Mersey Tunnel is finished, 
and contracts for the approaching railway lines are being let. The 
Forth Bridge foundations approach completion, and the erection of 
the superstructure is commenced. 

Railway rates and charges will before long be brought before 
Parliament with a view to their amendment. In the Midland 
Districts, where there is no competitive water carriage, manufac- 
turers, especially those in the iron and engineering trades, deem 
themselves unduly burdened with the freight and terminal charges 
of the a as compared with those imposed on foreign manu- 
facturers with whom they compete. Not only are rates to the 
ports higher per mile than in Germany and Belgium, but through 
rates to English inland towns are granted to the foreigner on easier 
terms than for much shorter distances to the same places from 

Germany has of late years obtained a nanan pestines as a rival 
to this country in engineering manufactures, ith longer hours 
of labour, lower es, and low rates of coming, she has many 
advantages which take effect in our colonial and foreign markets 
where competition is keen. When fairly judged, however, there 
are compensations. English vigour and enterprise still assert 
themselves, the quality and fitness of English goods still rank 
highest, and the cost of labour in the two countries if measured by 
results tends to equalise. On the ground where Germany has 
been —, the scientific education of the people, a great change 
is taking place in the position of this country. Technical schools 
are established in all the large towns, and managers, draughtsmen, 
and leading workmen in the manufacturing trades are already 
showing the good effect of the higher training; while the old 
superiority of English over German workmen in regard to practical 
experience and individual assertion still remains. 

n conclusion, as the depression in trade of the last two years 
has been largely due to the postponement of much-needed works, 
so it appears certain that these cannot be held back much longer, 
and the reaction will be great when it comes. Railways with 
reduced traffic earnings have neglected as far as they dare renewals 
of their fixed and rolling stock, this being specially the case in 
America, where the accumulation will have very soon to be wiped 
off. If only peace be assured, railways, mining ventures, and 
other works in all parts ‘of the world, will absorb the capital now 
lying idle, and afford full scope for the energies of the engineering 
trades. The colonies alone, backed by the English capital which 
their credit allows them to borrow cheaply, are increas’ eatly 
their purchases, which, if measured by population, ex Pn of 
any other people in the world. 


TorPEDO Boats.—In the article which we published on this sub- 
ject in our last impression some numerical mistakes crept in which 
should be noticed, although their correction improves the premises 
upon which the proposals made in the article were to some extent 
founded. The piston speed was taken as 600ft. per minute instead 
of 1200. Correcting this would correspondingly reduce the average 
gross effective pressure and the necessary area of the pistons. The 
horse- qf ton of displacement would be 2000 + 250, instead 
of 1000 <- 250s taken, or 8-horse power per ton of displacement. 

DISINTEGRATION OF BuILDING STONE.— The sandstone com- 
mercially known as freestone, which is extensively used for building 
purposes in American cities, is subject to disintegration from the 
action of the sulphurous acid produced by the consumption of voal 
and from frost. There is much difference in the ability of various 
quarries to withstand these destructive influences. The outer 
surfaces of some buildings in New York and Philadelphia have been 
by the advice of an eminent chemist treated with a mixture of 
paraffin and carbolic acid, with apparently good results, The flat 

‘aces are warmed by means of a stove like a plumber’s stove but 
with a flat side, and the paraffin when applied ina melted condition 
penetrates the stone readily—it is said in some instances to the 
depth of 1}in, Mouldings and carved work are heated by means 
of a blast flame from india-rubber bags of illuminating gas. Another 
process has been suggested, but the preliminary results do not 
appear to be of a satisfactory nature on t of its tendency 
crack. In this process the mixture used is an artificial stone, and 
consists of three parts glass sand, three parts broken marble, two 
parts anhydrous clay, and two parts freshly-slaked lime still warm. 
After a coat of the above has been applied, wash it with water on 
the oot bw The central portion and wings of the Capitol 
building at Washington were is one built of freestone, which 
disintegrated so rapidly as to threaten the permanence of the 
structure, and the whole was protected by several coats of white 

t. The wings afterwards added to the above, and now used 

or their House of feo pane sane and Senate Chamber, are built 
of white marble, which conforms in colour to the central portion of 
the _ so that the whole building appears to be made of 
mar. 


h } of water. 


LAUNCHES AND TRIAL TRIPS. 


On Saturday, the 18th inst., Messrs. Earle’s Shipbuilding and 
Engineering Company launched from their yard a large steel screw 
steamer, built for Mr. Edward Leetham, of Hull. The dimensions 
of the vessel are as follows: Length, 300ft.; breadth, 42ft.; depth 
to floors, 20ft. She is built to Lloyd’s 100 Al class for steel steam- 
ships, has a raised quarter-deck aft, long bridge amidships over 
engines and boilers, and topgallant forecastle forward, with turtle- 
back sides, and will be rigged as a barquentine. It will be seen 
that she is adapted for carrying a large cargoona moderate draught 
Water ballast is provided under engines and boilers, 
and there is also a deep tank in the main hold which can be used 
either as a ballast tank or for cargo. The saloon and state-rooms 
are fitted in a large iron house on the bridge. The officers are 
berthed in houses on the bridge at the sides of the engine casing. 
The four steam winches are made by Earle’s Company, three of 
them being of their special long-stroke, compound type. These 
winches will be supplied with steam from a large donkey boiler, 
as well as from each of the main boilers. The vessel will be fitted 
with steam steering gear by Messrs. Amos and Smith, and with a 
steam windlass by Messrs. Harfield and Co. The engines are on 
the three-crank triple compound system, of 250 nominal horse- 

wer, and with two large steel double-ended boilers, to work at 

50 lb. pressure. The machinery, which has also been made by 
the builders, is the fifteenth set on this a turned out by them. 

The screw yacht Salamander, which has just been built by 
Messrs. Schlesinger, Davis, and Co., of W: nd-on-Tyne, pro- 
ceeded on Tuesday to sea for a preliminary trial trip. The dimen- 
sions of this yacht are as follows: Length, 120ft.; breadth, 20ft.; 
depth, 10ft. 6in.; tonnage, 211, yacht measurement. We have 
already given general particulars of this yacht. The engines are 
of the Perkins’ triple expansion type, working at a pressure of 
500 lb. per square inch. The cylinders are 7jin., 15}jin., and 
22gin. diameter, 15in. stroke, and will work at about 140 revolu- 
tions per minute. At no time on Tuesday, however, was the full 
pressure worked, the gauge rarely showing more than 300 lb., 
pote the engines to their full power not being considered 

esirable; in spite of which fact, after several trials on the mile, 
the average speed obtained was nearly nine knots per hour. Con- 
sidering the small nominal power of these engines, and the very 
small amount of fuel they will require, to drive a vessel of this 
size at such a speed is considered a remarkably good result. On 
the deck-house is placed a steam steering engine, by Messrs. Davis 
and Co., which during the trial worked smoothly and well. Har- 
field’s direct-acting steam windlass is also placed forward. These 
auxiliary engines are supplied with steam from a generator in the 
engine-room. This generator is one of Mr. Perkins’ patents, being 
a wrought iron vessel containing a coil through which a current of 
high- ressed steam passes, geen steam from the water out- 
side the coil to 60 lb. or 801b. pressure. The yacht has been built 
for Mr. Frederick Power, of London, and after the trial proceeded 
at once to the Thames for the East India Docks, where she will be 
received by the owner, who intends to furnish her saloons in the 
mosl luxurious manner. 

The steamship Ormerod, built for Colonel Thursby and the 
executors of Burnley Colliery, by Messrs. Oswald, Mordaunt, and 
Co., of Southampton, ran a successful trial on the measured mile 
in Stokes Bay on Saturday, the 18th inst. On the measured mile 
the speed attained with 80 1b, of steam and 70 revolutions was, we 
are informed, nine knots. Owing to a lumpy sea and a strong wind 
—the vessel being light—she could not be driven at her full power, 
which, with full pressure, would be about 90 to 95 revolutions. 
The ship’s frames were started on April 16th last, and the ship was 
launched on the 27th of June. She is built on the cellular prin- 
ciple, and c 100 Al at Lloyd’s, but is in excess of their 
requirements for a vessel of her class, and is of great additional 
strength in her bottom to make her safe for grounding in tidal 
harbours. The engines and boiler are built by the same firm; the 
engines are inverted surface-condensing _ or with cylinders 
2lin. and 42in. diameter and 30in, stroke, She has one large steel 
boiler of 100 lb, pressure. 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 11th. 

ENGLISH bondholders are devoting much more than ordinary 
attention to their railway interests in the States. The attention 
is needed. Important changes and reorganisations are near at 
hand; a large amount of mileage is lingering on the outskirts of 
receivership; the railway managers are as yet unable to harmonise 
conflicting interests ; the Lackawanna, under the control of Gould, 
has cut rates; the Pennsylvania will not follow for the present; 
Sir Henry Tyler has been endeavouring to bring order out of con- 
fusion, in order that the Grand Trunk Railway might be liberated 
from embarrassments created by the rate-cutting among other 
lines; Mr. Bald, representing the Englisi bondholders of the 
general mortgage bonds of the Wabash Company, has recommended 
the reorganisation of that system of over six thousand miles. 
Numerous railway enterprises, some of them of considerable mag- 
nitude, are awaiting the return of favourable conditions. Railway 
material is extremely cheap, and half the producing capacity is 
idle. Less than one thousand miles of road have been constructed. 
All the trunk lines have much projected work in the way of feeders 
which will increase local traffic. Competition on long hauls cuts 
off margins, and drives companies to develope contributory territory. 

Sales of 20,000 tons steel rails were effected a few days ago at 
26°50 to 27 dols. Contracts on hand are in the neighbourhood of 
150,000 tons. Old rails are selling at 16°50 to 17°50 dols. 

The manufacturing and building interests are not prepared for 
an — in prices, as raw material of all kinds is in very light 
supply. 

he iron mills are making less iron, because of repairing. Steel 
mills are making full time. A heavy demand for pipe for 
natural gas and ordinary gas pipe and pipe for water continues. 
The western nail strike is nearing its rod 

Several new gas wells of enormous producing capacity have been 
struck in the natural gas regions, and boring of wells is reported in 
new localities. 

The railroad wreckage for the first six months includes fifteen 
roads, of 1121 miles track, resenting 75,000,000 dols. capital, 
was sold under foreclosure. “Thirty-six roads, owning 6439 miles 
of track, passed into the hands of receivers. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE tone of the market yesterday in Wolverhampton, and this 
afternoon—Thursday—in Birmingham, was again more satisfactory 
than a week or a fortnight ago. The improvement was not trace- 


to | able so much to an increase in the demand as to a more settled 


aspect which is appearing in local trade circles. Additional orders 
to those placed last week were given out for sheets, bars, angles, 
tees, and hoops; and although they were not generally of large 
account, ironmasters have yet sufficient contracts to keep them 
fairly going for some weeks. 

One of the most encouraging features is the step which is bein 
taken by one of the leading sheet iron firms to secure a secon 
works, with a view to a considerable extension of their already 
large output. Several idle works in the Wolverhampton district 
have been inspected, and Peery negotiations are now going 
on with respect to one of them. 

At the Round Oak Works of the Earl of Dudley a slowly, but 

» increasing business is being done in best quality horse- 


shoe, tire, and rivet iron with Australia. The augmentation has 
been noticeable since the late colonial exhibitions, at the close of 
which his lordship’s managers made a present of their handsome 
case to the colonists. From London and other home centres his 
lordship is also experiencing a steady demand for horseshoe and 
rivet iron. His lordship’s bars remain at £8 2s. 6d. for lowest 
qualities, £9 10s. single best, £11 double best, and £13 treble best. 
Rivet and T iron, £10 10s. for single best, £12 for double best, and 
£14 for treble best. Angles, and also strips and hoops, from 14 to 
19 w.g., £8 12s. 6d. lowest quality, £10 single best, £11 10s. 
double best, and £13 10s. treble best. 

Second and third-class bars are selling much better than marked 
iron, at, for the former, an average of £6 10s., and for the latter 
£6 down to £5 5s. Hoops continue plentiful at £5 7s. 6d. to 
£5 10s. upwards. and gas strip at £5 2s, 6d. and upwards. 

Boiler plates are quiet. Messrs. E. T. Wright and Son quote 
their “‘ Wright” qualities of iron as:—Boiler plates, £8 and 
upwards; sheets, singles, £7 ; doubles, £7 10s.; lattens, £8 10s.; 
hoops, £6 5s. per ton. Their ‘‘ Monmoor” boiler plates are £8 10s.; 
Monmoor singles, £8 ; and Monmoor hoops, £7 5s. per ton. Basic 
steel boiler plates are offered at £7 10s. 

Makers of ordinary, galvanising, and merchant sheets are 
unable to secure any advance upon the former low rates. Galvani- 
sing doubles are selling at £7 10s. and upwards, delivered Liver- 
pool, and lattens £8 5s. upwards, delivered Liverpool. 

A reduction in price appears in Morewood and Co.’s list as regards 
their Woodford Crown annealed and cold rolled galvanised flat 
sheets in cases; 18 and 20 gauge, 24 gauge, and 28 gauge are all 
reduced 10s. per ton, while 26 gauge is reduced 30s. per ton. The 
price for 18 and 20 gauge now becomes £14 10s.; 24 gauge, £15; 
26 gauge, £16; and 28 gauge, £18, all f.o.b. Other sheets made 
by the same firm are without alteration. 

John Knight and Co., Cookley Ironworks, quote working-up - 


-thin sheets, singles, £10 10s.; steel sheets, £12 10s. for singles; 


working-up doubles, £11 10s.; working-up steel sheets, doubles, 
£13 10s.; charcoal sheets, £19 10s.; and charcoal doubles, £21. 
Tin-plates the same firm quote at 20s. for I.C. cokes, 24s. for LC. 
Cookley K. charcoal, and 6s. per box for X’s. Messrs. Knight, 
who, as I have previously stated, have resolved to remove their 
works from the present site to Brierley Hill, hope to be in full 
swing at their new premises by the end of the year. The chief 
advantage which the firm will secure is that their new works will 
be in the centre of the Staffordshire thick-coal district. They will 
also have increased railway accommodation. 

The demand for pig iron is more considerable for second and 
third-class qualities than for all-mine pigs or hematites, and 
descriptions imported from Midland counties are selling more freely 
than native irons. Prices of Northampton and Derbyshire pigs 
vary from 38s. to 40s., and native pigs made from Northampton 
ores are also quoted 38s. All-mine pigs are quoted 60s. for hot 
blast sorts, but realise about 55s. Part-mine pigs are 37s. 6d. to 
44s., and common pigs, 33s. to 36s. 

Welsh sheet shearings are advanced in price consequent upon the 
short supply. Sellers demand 48s, delivered. 

An improved demand appears for rolls and for wheels and 
pinions for use by iron and steel masters, and by the producers of 
other sheet metals. The European continent is a considerable 
market to this district for machinery of the descriptions specified. 
Orders arrive from Belgium, France, Austria, Germany, and 
Russia, and one or two engineering firms are under standing 
contract to supply certain ironworks companies in those countries 
with all the machinery in the shape of rolls and wheels which they 
from time to time require. 

A fine chilled roll of unusual size has just been successfully cast 
by Messrs. Thomas Perry and Sons, of the Highfield Engineering 
Works, Bilston. It is 29in. in diameter, 13ft. lin. long on the 
working barrel, and has 3ft. necks. Its total weight when removed 
from the casting pit was over 15 tons, and its turning and finishing 
will occupy some three weeks. It is believed that this roll is to be 
used in imparting a surface to linoleum floor cloths manufactured 
in one of our home factories. 

in the wrought iron tube trade an attempt is being made to 
revive the makers’ association which some time ago existed for the 
object of regulating prices. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.—As an evidence of the prevalent extreme depres- 
sion, I may mention that leading representatives of the iron trade, 
whose experience in at least one instance extends over pretty 
nearly the last half century, and in others over upwards of thirty 
years, have declared to me that they have not known trade to be 
worse than it is at present. There has been only one occasion 
during the above-named period when prices were lower, and it is 
questionable whether even then makers were not in a better position, 
owing to the; lessened cost of labour and production. The most 
discouraging feature of the present depression is not only the pro- 
tracted period over which it has extended, but the utter absence 
of any immediate prospect of relief, and the continued persistent 
downward tendency of prices. The market never seems to touch 
the bottom; however low the current rates, there is constantly 
some seller prepared to grasp at orders at figures below anything 
that has been taken before; and although this may represent for 
the time being only an isolated transaction, the fact that iron has 
actually been bought at such a figure tends to establish a lower 
market price. 

The Manchester market on Tuesday was moderately well at- 
tended, but inquiries were few, and the actual business done very 
small. In the pig iron trade the difficulty of effecting sales seems, 
if anything, to increase. There is so little iron really wanted, and 
some of the district brands are offered at such low figures, that 
makers who hold to their quoted rates are practically out of the 
market except for occasional small lots that are wanted for i 
requirements by regular customers. Lancashire makers still hold 
to 39s., less 24, as their minimum for forge and foundry qualities 
delivered equal to Manchester; they are, however, at this figure 
doing only a very limited trade in small odd parcels, and where 
they have to compete for orders of any weight they are undersold 
by low-priced district brands. For Lincolnshire iron, which is 
practically the only other iron really competing in this market 
with the local brands, 39s. 6d., less 2}, delivered here, is quoted by 
the leading makers, but it is exceptional where more than 39s. is 
being got, or held out for, and there are one or two brands which 
are offered freely at quite 1s. per ton under this figure. For out- 
side brands, such as Scotch and Middlesbrough, prices continue 
extremely low. 

Hematites still meet with a very poor sale, and with heavy 
stocks accumulating makers in most cases are to come 
down to extremely low figures to secure orders. During the past 
week good foundry brands have been sold for delivery into this 
district on the basis of 51s., less 24, delivered equal to Manchester. 

The manufactured iron trade continues extremely dull, both for 
home requirements and shipment. I do not hear of any actual 
underselling below the minimum prices quoted of late; but the 
general ruling price for Lancashire and North Staffordshire bars 
delivered into this district has now settled down to £5 5s. per ton, 
and it is only in very exceptional cases that more than this is being 
got. Hoops average £5 15s, to £5 17s. 6d.; sheets, £6 15s, to £7; 
and North-country plates are to be got at £5 6s, 3d. per ton 
delivered into this district. 

The reports I receive with regard to the engineering trades con- 
tinue very unsatisfactory. In nearly all branches orders are being 
worked off much faster than they are being replaced, and although 
here and there large firms are still busy, and in special lines there 
is some activity, the general condition of trade is one of slackness. 
The leading cotton machinists in the Oldham, Accrington, and 
Manchester district are kept fairly well employed, but the weight 
of new work giving out is only very limited, and smaller firms 


generally are but very indifferently supplied with orders, 
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With regard to thecondition of the tool-making trades and the appa- 
rent anomaly to which I referred last week, that whilst from most of 
the makers I received reports of slackness or decreasing activity, 
tool draughtsmen were so fully employed that in a number of cases 
tool makers were unable to fill up vacancies in their drawing offices, 
I may add that from further inquiries I find that although work is 
very unevenly distributed, some of the leading firms are very busy. 
Messrs. Hulse are fully employed on heavy tools, and Sir Joseph 
Whitworth and Co. have more tool orders in hand at present than 
they have had for years past. These include a number of tools for 
the Brazils, Buenos Ayres, and for the fitting up of new works that 
are being erected in connection with some of the South American 
railways. There are also a number of other foreign orders, 
whilst for home customers there is a good deal of work in hand. 
The orders embrace machine tools of all descriptions, and do not 
run upon any special class of work. : 

The recent change of Government has put a stop to the giving 
out of any further work in connection with armaments and war 
material, but the orders in hand for ordnance material, which 
includes steel tubes for several of the 100-ton guns, and cranks and 
shafting for the new war ships that are being built, are still 
keeping the steel works of Sir Joseph Whitworth and Co.’s fully 
employed, and will keep them going for some time to come. The 

’ firm have also in Ane large orders from other Governments for 
the rapid firing of the Hodgkiss and Nordenfeldt type. 

Messrs. Goodfellow and Matthews, of Hyde, have in hand for 
the Woolwich Arsenal a pair of specially designed inverted vertical 
engines of 600 indicated horse-power, which are to drive direct 
from the crank shaft without any intervening ropes or pulleys. 
This firm are also very busy in their triplex engines, which they 
are building for some of the new gunboats and also for electric 
driving p' 

The san 2 of the coroner's inquiry into the recent disastrous 
explosion at the Clifton Hall Colliery, and some of the facts 
brought out during the inquiry, still provoke considerable criticism. 
The representatives of the Miners’ Trade Unions have been using 
their utmost efforts to secure a further inquiry; and Mr. Ellis 
Lever, in a letter this week, endorses the opinion expressed by the 
Miners’ Conference last week that the verdict was not in accord- 


ance with the evidence. He urges that colliery explosions should, pe 


as in the case of shipping and railway disasters, be subjected toa 
of Trade inquiry. 

In the coal trade business continues in an extremely depressed 
condition, all descriptions of fuel being bad to sell, and even with 
a large proportion of the Lancashire collieries not working more 
than three to four days a week, there is a good deal of the output 
going into stock. The current quoted rates are without material 
change; but as stocks accumulate under load in wagons, colliery 
proprietors have frequently to seek relief by forcing sales for ship- 
ment at extremely low figures, or by accepting offers at consider- 
ably under current rates from buyers pre to take quantities 
eee. The consequence is that there is a good deal of irregu- 

ity in the actual selling prices, and the tendency all through is 
in the favour of buyers. At the pit mouth the average quoted 
prices are about as under:—Best coal, 8s. to 8s. 6d.; seconds, 
6s. 6d. to 7s.; common, 5s. to 5s. 6d.; burgy, 4s. 3d. to 4s. 9d.; 
best slack, 3s. 6d. to 4s.; and common, 2s. 6d. to 3s. 

For shipment there has been a larger weight of orders coming 
forward; but no higher prices have been got, the better qualities 
of steam coal delivered at the high level, Liverpool, or the Garston 
Docks, not averaging more than 7s. to 7s. 3d., with common sorts 
to be got at 6s. 9d. per ton. 

Barrow.—There has been no large accession of orders during the 
past few days for hematite pig iron, but although the trade remains 
very quiet it is steady, and at many works there has been a 
regularity of output for several months past. Of course deliveries 
have not been very regular, but makers have been able to keep 
their stock down, and only in a few instances has any marked in- 
crease in stocks taken place. The inquiry from foreign, colonial, 
and continental quarters is very much restricted, and on home 
account there is not much change to note. Prices remain at 
42s. 6d. for mixed parcels of Bessemer iron net at makers’ works. 
Steel makers are better employed than they were, as amongst a 
few orders lately booked have been 5000 from the Canadian 
market, which have been placed amongst the makers in this dis- 
trict. But no succession of large orders is expected, and it seems 
more than probable that the quiet summer’s trade will be followed 
by an even quieter business during the winter months. Ship. 
builders have not secured any new contracts, although some new 
orders are expected during the ensuing few weeks. Engineers and 
ironfounders are doing a very quiet business, and the only depart- 
ment amongst minor industries which is at all likely to be busy is 
that of boilermaking. Iron, ore, coal, and coke are all in quiet 
request, and the low prices which have in all cases been ruling are 

ikely to be maintained. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Two great events fall to be chronicled this week—the opening of 
the Hull and Barnsley Railway and Dock, and the closing of the 
prolonged and bitter strike at Denaby Main Colliery. After an 
experience probably without parallel in the history of English 
railway enterprise, the Hull and Barnsley Railway, opening up a 
magnificent country, is an accomplished fact. Whether the original 
shareholders will see in their lifetime any dividends on their stock 
is a point about which there is reasonable doubt ; but there ie no 
question that the new line — up a fertile district, and will 
immensely benefit the port of Hull. It has already had important 
result, in the lowering of the two leading railway companies carry- 
ing the commerce of the locality of their rates for coal to the chief 
port of the Humber. And still further benefit is anticipated when 
the companies holding the London coal trade in their hands are 
generous and sensible enough to follow suit. Newcastle is 
already a little jealous of Hull in its acquisition of the new railway 
and dock. The latter isa noble work, extending over 464 acres, 
and is believed to be the finest dock in the kingdom. I “ assisted’ 
at its formal opening on the 16th inst, when there was no mistak- 
ing the enthusiasm of the Hull ple over the undertaking. 
Newcastle expects to be able to hold its own, on account of the 
north-country coal being generally only a mile or two from the 
Pat while the Hull company must carry its coal some fifty miles 


re it reaches the new dock. No doubt this is a great matter ; | In 


but it is not everything, and the disadvantage under which Hull 
labours in this a may be more than counterbalanced, in the 
event of a war of ports, by full facilities of shipment, and low 
dues for land carriage as well as port charges. At all events, the 
South and West Yorkshire coalowners regard the new railway and 
dock as of immense consequence to them, and look fi toa 
largely increased export trade. 

Of the Denaby Main strike the least said the soonest mended. 
It has now lasted about forty weeks, during which the men and 
their families have suffered severely. Few people cast the blame 
on the miners. They were led away by several prominent persons 
who ought to have known better. The fault of the men was that 
they never even gave the new system pro by the employers a 
trial. Had they tried it for, say, a month, and then found that it 
really realised starvation wages, their position would have 
strongly commanded public sympathy; but instead of doing this. 
they resolutely ref to alter their method of getting coal, and 
as the employers could not work the colliery toa profit unless they 
altered their system, the difficulty became a deadlock, during 
which several regrettable scenes took place. Nor does the matter 
end now as it could be wished. The coal getters return to work 
at 5s. a day—4s. a day for fillers—which is less than they were 
offered at first; and they find amongst them some 400 stran, 

Staffordshire who will share the labour they might oy oy 
to themselves. And while the colliery has been ing all these 
weeks the trade bas drifted north » where the heavy contracts 


which formerly came into Yorkshire are now being executed. All 
this means loss both to masters and men. 

The Industrial Exhibition of the Cutlers’ Company at Sheffield 
has been successful on the whole. It was intended to demonstrate 
the excellence to which Sheffield artisans had attained, and to 
stimulate to still greater skill in the future. In the staple trades 
of the town, with the exception of a very few sections, the exhibits 
were satisfactory, but there was a regrettable absence of novelt 
and originality, and in several instances where the artisan had left 
the beaten track he had also left out of sight the chief object to 
be aimed at—the combining of beauty with utility. It was abun- 
dantly demonstrated, however, that the skill of Sheffield workmen 
in every leading branch of the multifarious industries was equal to 
anything ever previously done, and where Fen yor was possible the 
improvement was most marked. The judges were all thoroughly 
experienced men, who had passed through the workshops them- 
selves, and their decisions are therefore trustworthy and valuable. 
It is probable that the Industrial Exhibition will be repeated again 
after the lapse of five years, if not earlier. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Cleveland pig iron trade is as quiet as ever, there being no 
improvement in the demand either at home or abroad. The 
attendance on ‘Change at Middlesbrough on Tuesday last was 
meagre, and the tone despondent. Prices of No. 3 g.m.b. are 
unchanged. Merchants continue to ask 32s. per ton, and are will- 
ing to accept that price for delivery over the remainder of the year. 
Some makers are running short of orders, and are willing to ome 
the same price as merchants; but the leading firms are still fairly 
well supplied with contracts, and do not take less than 32s. 6d. to 
33s. per ton. The stock of forge iron is increasing at most of the 
furnaces, and consequently prices are weaker than they were. The 
usual quotation is now 31s. 3d. per ton, but some small lots have 
been sold as low as 31s. 

Holders of warrants evince considerable firmness. They con- 
tinue to increase their purchases, and maintain the price at 32s. 9d. 
r ton. 

The stock of pig iron in Messrs. Connal’s store on Monday last 
was 57,682 tons, being an increase of 1850 tons during the week. 
About 7500 tons have been added since the beginning of June. 

Shipments of pig iron from the Tees have been much below the 

average this month. Up to Monday last only 45,607 tons had 


been sent away, or 12,000 tons less than — ee i 
uring the 


—— from Scotland has fallen off considerably 
ew 
Avy of finished iron remain the same as quoted last week. The 
demand does not improve, and most of the mills are or one need 
of specifications. Some will have to stand shortly, unless things 
take a turn for the better. 

The Scarboroughand Whitby Coast Railway which was opened 
for public traffic on the 16th inst., is being worked by the North- 
Eastern Railway Company, which is to receive for their services 


one-half of the gross earnings. The line is about twenty miles in 
length. Most of the work has been executed by Messrs. J. Waddell 


and Son, of Edinburgh, during the last three years. Messrs. | Th 


Charles Fox and Son, of Westminster, are the engineers. 

The accountants to the Cumberland Coalowners’ and Miners’ 

Associations issued, on Saturday last, their report for the second 

uarter of 1885. It shows that the average net selling price of coal 
} rses the time named was 4s. 7°89d. per ton. Under the sliding 
scale arrangement wages will be reduced 24 cent. 

The operative chain-makers in the north are on strike for an 
advance of wages. The chain-making industry is located mainl; 
on the banks of the Tyne, at Gateshead, Shields, and Sunderland, 
and the men are paid for their labour by tonnage rates —— 
according to the size and weight of the chain they make. One o 
the employing firms, Messrs. Lumsden and Co., appear to have 
already given in to the demands of the men. Another, Messrs. 
John Abbot and Co., have succeeded in persuading those whom 
they employ to continue at work at the old rates. At all other 
places the strike continues. The strike hands have been holding 
meetings to ventilate their views, and secure uniformity of resist- 
ance if possible. They have passed a resolution to the effect that 
the extra obtained by Messrs. Lumsden’s men shall, in the mean- 
time, be handed over as a contribution to their own support; and 

ther, which ts to a vote of censure on Messrs. Abbot’s 
men. Indeed, their denunciation of the conduct of the latter was 
very severe, as they do not believe in Free Trade principles at all 
if applied to the labour market. Considering the utter stagnation 
in the shipping and shipbuilding trades, and that the demand for 
chains depends almost entirely upon them, it is scarcely likely the 
men will succeed. Indeed, the world can do very well without 
any new chains for several months to come. 

e ay at Denaby Main Collieries, who, it will be remem- 
bered, have been on strike for nearly thirty weeks, have at last 
accepted the terms offered throughout by their employers, and by 
this time will have resumed work. 

The freight market continues dull and unremunerative in almost 
every direction. Mr. Harrowing, of Whitby, who is well known as 
the manager of a large fleet of steamers, has issued a circular to 
his shareholders. He tells them that after mature deliberation 
and careful calculation he is satisfied that nothing but loss can be 
the result of continuing to compete for cargoes. He has therefore 
decided to lay up the vessels as fast as they return, and await 
better times. 

A meeting of the Board of Arbitration has been called for 
Monday next. 
attend to give the result of his deliberation on a new sliding scale. 
He will advise both employers and employed as to the course which 
he thinks they ought to pursue. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Business has been very quiet in the past week in the principal 
manufacturing districts of Glasgow and the pee awl in con- 
sequence of the annual fair holidays. All the factories and work- 
shops have been closed, and will remain so till the end of the week. 
, in numerous instances one or two days of next week will 
pass before work will be fully started. 

_The iron trade continues without much animation. There are 
ninety furnaces in blast, against ninety-one in the preceding week, 
one having been damped out at Gartsherrie. At the same date 
last year there were ninety-six blowing. The week’s shipments 
were again comparatively small. Several merchants report 
inquiries from abroad for Scotch pigs, but they are not of such 
importance as will tend to improve the extent of the export trade. 
The deliveries of pigs in Messrs. Connal and Co.’s Glasgow warrant 
stores are larger than usual. The consumption of hematite pigs is 
fair, but the stocks of Cumberland are large, and the current prices 
are at the very lowest point. 

The warrant market was closed from Thursday of last week till 
Tuesday, when business was comparatively quiet at about 40s. 11d. 
to 41s. 1d. cash. Yesterday the market was firm, with transactions 
from 41s. 1d. to 41s. 2d. cash, and 41s. 3d. one month. To-day— 
Thursday—business was done from 41s. 4d. to 41s, 44d. cash, and 
41s. 6d. one month ; sellers halfpenny per ton more, 

For makers’ iron the inquiry is slow, and the quotations tending 
downward, although there has not been much alteration in the 
course of the week. Gartsherrie, f.o.b. at Glasgow, per ton 
No. 1, is quoted at 46s. 9d.; No. 3, 44s.; Coltness, 48s. 6d. an 


46s.; Langloan, 48s. and 46s, 9d.; Suramerlee, 46s. 9d. and 438. 9d.; 
, 468, and 44s,; Clyde, 46s. 


40s. 6d. and 
3 Shotts, at Leith, 


Calder, 52s. 3d. and 44s.; Carnbroe 
and 41s, 9d.; Monkland, 41s. and 39s.; 
38s. 6d.; Govan, at Broomielaw, 41s, 


It will be held at Darlington, and Mr. Dale will | slac 


48s. and 47s. 6d.; Carron, at Grangemouth, 50s. 6d. and 47s.; 
Kinneil, at Bo'ness, 43s. 9d. and 42s. 9d.; ag at Ardros- 
san, 46s. 6d. and 41s.; Eglinton, 41s. d 388, .; Dalmellington, 
43s. and 39s. 6d. 

The malleable ironworks are in a number of cases well arngies 
with bars, sheets, rods, &c., on account of f 
Founders are busy with mi ous work. The pipe 
founders have some heavy contracts in course of execution, and 
there are others in prospect. 

In the past week there was despatched from G w for Cal- 
cutta four locomotive engines and tenders, valued at £10,800, and 
four smaller ones for Japan, worth £9150; machinery to the value 
of £5950, of which £1850 went to Dunkirk, £1234 to Calcutta, and 
smaller quantities elsewhere; £2864 sewing machines, £4400 steel 
goods, and £26,500 iron manufactures, including £5520 pipes, gal- 
vanised iron, bars, &c., for Sydney; £4530 bars, on oll my scraps, 
ro for China; and £4050 sleepers and railway materials for 

icutta. 

Steel is in good request for shipbuilding and marine engineering 


ur 
* The coal trade has been quieter than usual during the week, but 
this has been largely due to the interruption of business by the 
holidays. The export inquiry is satisfactory as to t, but 
the prices continue low. Up till the close of the past week the 
total shipments, both coastwise and » amount to t 
2,000,000 tons, being 170,000 tons more than in the corresponding 
period of last year. 

An important meeting of the shareholders of the Oakbank Oil 
Company will be held in a few days to consider the tion of the 
company’s affairs in view of the resignation of two of the 
directors, and to receive and consider a report of a committee of 
shareholders appointed in May last. The directors have resolved 
ee Oe eae a share due on the 30,000 new shares 
created upwards of twelve months ago. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue staple industries of Wales are entering upon the quiet 
— which is invariably expected about this time of the year. 

iron and steel very little movement has to be recorded, and the 
consignments to seaboard have been very small in comparison with 
those of former weeks. 

The only novelty worthy of notice is the experiment which is 
being essayed at Trimsarn, near Kidwelly, which to those un- 
acquainted with the district, I may say is within easy run of 
Swansea. Here new works have been erected for the purpose of 
bringing out Bull’s patent process of steel manufacture by water 
gas. The works were begun by the patentee, and —- 
Messrs. Healey and Thwaite, and the object may be briefly sta! 
as converting ore into steel without the intermediary process of 
making pig iron. 

This week a numerous and influential party, including gentlemen 
from Liverpool, London, and Swansea, attended to witness the 
preliminary process; but as the huge blast furnace is not quite 
complete, the full development of the process must be awaited. 
e claim of the inventor—which our ironmasters are i 
with a good deal of interest—is that, by means of water-gas, the 
use of large quantities of fuel is not required, the steel is produced 
direct from the ore, and the manufacture greatly accelerated. 

The gas producers are similar to the Strong and Lowe producers, 
or of the quasi recuperative type. During the interval the coal is 
forced by a hot blast of air into partial combustion, the resultant 
heat of which is collected into separate recuperators. An interval 
follows, during which the air is turned off, steam forced in a 
reverse direction through the recuperators, and becoming highly 
superheated, is decomposed or transformed into a powerful reducing 
gas. This is led through conduits to the tuyeres of the blast fur- 
nace, At the tuyeres bustion is effected by the new principle 
of Healey and Thwaite. It is expected from the careful arrange- 
ment of the crucible of the blast furnace, which is of the cupola 
form, that a bath of pure iron can be maintained in a fluid condi- 
tion. When the metal is tapped it will be carried by ladle and 
run into a Siemens open-hearth steel furnace. Great things are 
e , and hopeful speeches were made at the _ ing after 
the working of the blast engine and the making of gas been 
witnessed 


itn: 

Wales is evidently keeping to the fore in the scientific manu- 
facture of iron, and no more s' ing changes can be witnessed 
now-a-days, especially by those who, like myself, can remember 
the early make before gas was utilised at all, and when puddlers 
refused to have any but the very best and largest coal. was 
the time when William Crawshay refused to sell any coal at all. 
iron and steel play secon parts. Dowlai i er 
in acceleration of make, and rolls are to be erected which will 
turn out rails of unusually great length. 

I had the pleasure this week of seeing a superb album which, 
with a costly service of plate, has been presented to Mr. David 
Evans, of Barrow, by his Welsh friends after a long and arduous 
career amongst the iron industries of the principality. 

is ina rather dull state, especially in the anthracite district 
of Swansea, where I hear that 300 men are out of work in the 
Garnant Cwmamman Valley, a strike pending at the Raven, and 
only half time in Cawdon and neighbouring collieries. The house- 
coal districts of eastern Glamorgan and Monmouthshire present a 
depressed, though not quite so gloomy a condition, and even in the 
usually active districts of the Merthyr, Aberdare, and Rhondda, 
kness prevails, which has told jally on shipments, 
A little while ago I chronicled some of the largest ship- 
ments on record, now it is my misfortune to name one of 
the lowest since the prosperous coal days began. The total 
coal to foreign destinations from Cardiff last week amounted 
only to 114,000 tons. Here we have a falling off of nearly 

ortunately this may as only exceptional, 

ahead are not bad. The are in the Weld for 
contracts, and the Central Argentine Railway Company have 
already placed one. Newport, too, has been busier of late, and 
some heavy clearances have been effected. In one day last week 
there was a clearance of 13,480 tons, and the total of the week was 
41,000 tons. 

In Swansea the great complaint is not so much want of trade, 
but want of steamers. Last week more came to hand and the 
clearances were accordingly heavier. Large cargoes of fuel are 
being sent from this port to Russia and Spain, and the trade is 
satisfactory. Small steam very firm at 5s. ket hasa tendency 
to rise on account of deficient supply. 

The Ferndale coal scale follows that of the Coalowners’ Associa- 
tion, I see, and a reduction of 2} is to take place. 

By the way, as the Northern fron Association has memorialised 
that Mr. Dale be placed upon the Commission for inquiring into 
the depressed state of trade in the country, why not the Associated 
Coalowners of South Wales and Monmouthshire memorialise that 
Mr. W. T. Lewis represent Wales on that Commission? I hear it 
discussed, but action should follow. 

Tin-plate is in a better state, and there is a good deal of hope 
o——— that the problem has been solved. Prices are » with 
a decidedly upw: tendency. Large ces are going on to 
America from Swansea. 

I note that a Preston contemporary refers in a flattering manner 
to the Lower Resolven coal, Neath, which did wonders at the Royal 
Show in driving the various ultural machinery. 

The success of the Taff Vale Railway in getting their Bill is 
expected to tell upon the Rhymney dividends. It is another step 
to the desired mation, 

The subject of the protection of ports is being discussed at Cardiff 
and Swansea very seriously, but public movement lags. 

Pitwood is coming in freely; prices, 18s. 


| 
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NEW COMPANIES. 
following pompenies have just been regis- 
District Steam Company, 


This compan uire Parliamentary 
and other Lag co ction of railways 

opt an unregis' agreement e inst, 
between Maurice Jones and William Potts rela’ 
to the sale of certain tramways therein specifi 
The company was xegistered on the 10th inst. 
with a capital of £90,000, divided into oe 


shares of £10 each, ‘and 3500 preference W. 


shares of £10 each. The subscribers are :— 
Maurice J , Shi; proprietor 


itor 
J. Pass, 180, Southgate-roed, clerk 
Ww. Potts, $8, Hornsey-rise, ac: 


1 

1 

1 

1 
E. A. L. Elvins, "89, Appach-road, “Brixton, 

clerk 1 

1 

1 


Thompson’s Smoke Consuming Stove and Grate 
Company, Limited. 

Upon terms of an agreement of the 10th ult., 
this compan: cb ga to purchase several letters 
patent gran Mr. Henry Thompson, for im- 
provements in the construction of 
stoves and grates, and for boiler furnaces 
It was registered on the 14th inst., with a cay tal 
of £5000, in £5 shares. The purchase 
tion 700 fally paid shares, The 


Shares. 


domestic 


1 
N. A, Cal fababe, ‘Walton-on-Thames 1 
G. K. aie Victoria-road, Upper Norwood 1 

G. M. Scott O 13, South- 
inn, solicitor a 
W. H. Brigg, Ban’ Teddington 1 
*W, 23, St. 1 
J Miller, Little Marlow, Bucks 1 


The number of directors is not to be ‘les ‘than 

two, nor more than five; qualification, 
the nominal value of £360 ; the first are the td 
an asterisk ; each ordinary 
entitled to £25 per annum remu- 


A. A, Cubitt, 59, Mercers- Hollo clerk: 

The number of directors is not to be lessthan| Pontypridd and Rhondda a Tramway 
three, nor more than seven ; qualification, shares Company, 
or stock of the nominal value of £100; the sub-} This company was registered on ‘the 15th Riek, 
seri! are to appoint the first; remuneration, | with » capital of £150,000, in £10 shares, to 
£200 annum, and an additional £100 for | struct lay down tramways araaibonbain the 
every 1 per cent, dividend beyond 6 per cent. per | county of Glamorgan. The subscribers are :— 
annum. 


Gorsedd and Sinclair United Mines, Limited. 
This company was registered yates the 14th inst., 
with a capital of £20, ho £1 shares to any 
on mining operations in e townshil ip or 
of Whitford, County of Flint. The subscribers 
are: 


Shares, 
J. } Blaxland, 7, Queen Victoria-street, soli- 


‘Badler Wood, 13, ‘King-street, EC, accountant 
‘ 30, Great St. Helens, secretary to 


pany 
E. “Wickham, 5, Arthur-street™ “East, ‘secre- 


23, Waldon-street, Commercial- 
3, Leopold-street, Walthamstow, 

“cler! 

The number of directors is net te be less than 
two, nor more than five; qualification, 25 shares ; 
remuneration, £50 per annum to the chairman, 
and £25 per annum for each director. 


Marchant Engine Syndicate, Limited, 
This company was registered on the 11th ar 
with a capital of £100, ‘000, in £5 shares, to acquire 
and work the letters patent of Mr. Robert Mudge 
Marchant for “‘A method and process for the 
retention and circulation of steam in its applica- 
tion to engine power.” The subscribers are : 


*R. M. Marchant, C.E., ae 
*Alex. M.P., ctoria-chambers, 8. W. 
A. Onslow, Carlton-hill, N.W. 
F. Mealy Gossett, P., near 


Enoc ‘Horton, 110, Cannon -street, ‘jronmaster 
*W. Downie, 35, Tollington 
k, managing directo: 
enry Brogden, 
The number of directors is not 
» nor more than seven; the subscribers 
a by an asterisk are the first, and Messrs. 
R. M. Marchant and A. Brogden may each 
int two others; the subscribers acting as 
ad interim. Mr. is ap- 
po managing director for t years ata 
salary of £800 per annum, The remuneration of 
the ordinary directors is to be one-tenth of the 
divided — provided such profits do not 
exceed £50,000 in any one year, in which case the 
fixed sum of £5000 per annum will be divided. 
for (other than the first), 


Minera Mountain Lead Mining Company, 
Limited. 

This company proposes to acquire and work the 

operties known as the Minera Mountain Lead 

es, comprising the mines, ‘The Park,” 

“South Minera,” ‘Pool Park,” Lower Pool 

Park,” and “ Mid Park,” situate at Minera, 


Denbigh. It was registered on the 9th inst., with 
a capital of £10,000, in a es with the fol- 
lowing as first 


*G. C, Comer, Waverton, Liverpool... 
*Robert ., 5, Abercromby- -square, Liver- 


rexham, ‘Denbigh, solicitor .. 
Denbigh, agent.. 
1, Princes- erpool, surgeon 
Webster, Chapel near near Stockport, 


~ 


John Wi 
cler! 


The number of directors i is net to be lees than 
three nor more than seven; qualification, 200 
shares ; the first are the subscribers denoted b 
an asterisk ; the com in meeting 

remunera 


National Construction Company, Limited. 


This company proposes to construct and work 
harbours. 


exporters, negotiators of loans, money lenders 
and bill discounters. The subscribers are:— 


4, W: water .. 
1 House, Bolton- 
proprietor .. .. 
del-street, Coventry-street . 
» 4, Temple, bar 


Major-General W. ow, 6, Belsize-j k-gardens 
‘A. Bayliss, Church-court, Old doury, solicitor 


without special articles, 


Shares. 
*H. T. McNeale, aw, con- 


tractor oo 
Winder, Wood ‘accoun! untant 
*F. R. Crawshay, , Bri idgend, Glamorgan .. 
Harding, 10, ‘Bt. s-lane, 


*P. A. Vyvyan Robinson, 10, \ mer- 
chant 


J. McKenzie, E., 191, “Camberwell New-road . 
tary toacompany .. .. 

The number of directors is ‘net to ‘be Jess than 
three, nor more than 7 ; qualification, 25 ordinary 
shares; the first are the subscribers denoted by an 
asterisk ; remuneration £350 per annum, and also 


wR R 


one-tenth of the residue of the net profits, beyond | 8497. Steam 


the amount required for payment of £6 per cent, 
per annum dividend. 


THE BRITISH ASSOCIATION. 


th, un presidency of Sir Lyon ‘air, 
R.S. Acircular just ust issued by the local 


executive committee states that it is now twenty- 
six years since the Association met in Al 
under the distinguishev. presidency of the Prince 
Consort,and during theintervening period consider- 
able progress has been madein everything which can 
render the meeting interesting and attractive to 
le from all parts of the om. 
pane ye oy it can be reached by rail by any of 
the leading routes in about fifteen hours ; and after 
July 1st an improved railway service is to be 
introduced. There are through carriages from 
London, sleeping cars are attached to all night 
trains, and during the visit of the Association these 
will be continued to Aberdeen. All the railway 
companies issue cheap tourist tickets, available 
until December 3ist. A line of excellent steamers 
runs twice a week between London and Al een ; 
passage, @ little over thirty hours. The railway 
companies haveagreedto make special localarrange- 
ments for members of the Association who may 
wish to reside a little distance from town. The 
Senatus of the University have placed at the dis- 
l of the executive committee their halls and 
ture rooms in Marischal College, to be used as 
reception rooms, and for the meetings of several 
of the sections, while the city and county authori- 
ties heve similarly granted their halls, and sectional 
meetings will be held there, as well “¢ in several 
other buildings situated in convenient proximity. 
For the general meeting, the Musio-b » capable 
of containing an audience of about 3000, "has been 
engaged, along with the adjoining rooms. It has 
been arranged to hold two conversaziones in the 
new Art Gallery and Gray’s Art School adjoining, 
in which a loan collection of paintings, got together 
by the Aberdeen Artists’ Society, will be on exhibi- 
tion during the time of the meeting, as also 
collections illustrative of the natural history of 
the North of Scotland. Besides objects of interest 
in or near the city, such as the Cathedral, Uni- 
versity, Market buildings, and harbour, there are 
in the neighbourhood numerous objects and places 
interesting to the antiquarian, the geologist, and 


“| others. ‘he industries and manufactures of the 


city, such as granite-polishing, shipbuilding, paper- 
making, comb-making, cotton, wool, and linen 
manufactures, will, it is believed, in many cases 
be opened to visitors ; and for places and objects 
at a distance excursions are bei organised. 
These will include Upper Deeside ; antiquities of 
the North of Scotland and places of geological 
interest, as Portsoy, Elgin andi its cathedral, Peter- 
head, the Eird Houses at Kildrummy and 
Glenkindie, the Vitrified Forts at Noth and 
Dunnydeer, the Kieselguhr of Loch Kinord, &c., 
—- excursions will be arranged for some 
of these, 


RONKAB’S THEOREM.—According to the prin- 
ciple of conservation of energy, every vibratory 
movement offers an example of the periodical 
transformation of actual into potential energy, 
and viceversd. Thetotalenergy alternately becomes 
wholly actual or wholly potential. In elliptical 
movement af my roduced by the attraction of a fixed 

e 


ys posed 
potential ; the 
first attains its maximum at the point of the tra- 
jectory which is nearest to the centre of attrac- 
tion, the second at the point which is most dis- 
tant. E. Ronkar gives the following theorem :— 
In a system of which the movement is periodic 
and which satisfies the principle of conservation 
of energy, if the initial conditions of the move- 
ment — an infini tion, the 


ryett, London. 
is 8502. AcruaTine the DasBine of ComBine 


THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of 


*° It has come to our notice that some applicants of the 


jor Patent 
have caused much unnecessary troub trouble and annoyance, 
both to themselves and to the Patent-oflce y 


Applications for Letters Patent. 

Whee: have been ‘‘ communicated,” the 
name address of the communicating party are 
printed in italics. 

14th July, 1885. 

8477. PLuckina Beaver, &c., Peits, E. G. Colton.— 

(J. W. Sutton, United States.) 


8478. MeratturcicaL Furnaces, J. T. King.—(S. 7. 
Owens, United States. 


ingham. 
Instruments, J. W. C. Atkinson, 
8482. Sea, &c., Sats, F. W. Holloway, Haywards 
Heath. 


8483. Starrcases, D. Hall, Eastbourne. 

8484. Wroucut Mera Pirates, A. H. Emery, London. 
8485. Eyz-Linxs or Bars, A. H. Emery, Lon 

8486. THREADED Botts, Rops, and Pirgs, A. H. Emery, 


London. 
e487. Cotumns, &c., A. H. Emery, 


8488. Screwep Key, I. Jackson, Glossop. 

8489, LUBRICATING and CLEANING Sprxpies, T. H. and 
H. Blamires, Manchester. 

8490. VENTILATING Warer-cLosets, F. W. Holloway, 
Haywards Heath. 

8491. SicNaLLine and Switcuine Apparatus, A. Cole- 
man and F. London. 

8492. OscILLaTING SHUTTLE Macuines, J. and 


W. U. Morton, Glasgow. 
8498, FEATHERING Apparatus for SCREW PROPELLERS, 
ITEERING iv 
8495. ENvELopEs, C. Putney. 


8496. FrvisHine the PiLep of Wert PiLep 


ester. 
Enares, J. w-in-Furness, 
8498. Suprportine the Back, &c., of the Human Bopy, 
R. Jellico, Li 
Taps, &c., for CuemicaL Works, W. Allen, 


T. Watson, London. 
8501. Bepsteaps, W. N 


Macuines, E. Bray and J. Heald, Leeds. 
8503. Cricket Bat F. London. 


Bois, New 


Yor! 
8506. CRANK Suarts and Bearines, H. London. 
ConvERTIBLE Dress STaNDs, &c., ‘A. Gems, Sid- 


cup. 
Bricks, &., R. Stanley, 
mdon. 
8509. Forminc Screw Tureaps in Borries, W. B. 
London. 


Fitch, 

8510. StoppeRine Botries, Jars, &c., W. B. Fitch, 
London. 

8511. SIGNALLING on Boarp Sarr, J. Lea and R. 
Matthews, London. 

8512. ArTicLe of Furniture, W. H. Beck.—(J. G. 
Wolf, France. 

8513. WeaTHER Bar for Doors and Wrxpows, 8. R. 


Cc. D. Durnford, 
on, 
8515. RUBBER for Horses, W. D. Hutchin- 


son, on. 
8516. Fort, T. Chappell and C. H. Adames, London. 
og LatcHes, and Krys, E Deacon, 


ag for Ciuss, &c., R. E. Phillips and E. R. 
$519. J. Ford, London. 
8520. GENERATING sat Uriuisine Exectricity, A. F. 
St. George, 
8521. Corsets, C. ——_ —(La Société Stiegler Jne. et 
Cargemel, Fra: nance.) 
8522. S.geve Borron or Stup, A. M. Clark.—(R. Bene- 
dict and H. M. Scott, United States. 
8523. CHLOROFORM, Acetic Acip, &c., H. E. Newton. 
—(G. Michaelis and W. T. Mayer, United States. 
on. — Raixs, J. M. Stuart and F. H. Gill, 
8525. TeLEGRAPHIC SicNaLLrna, L. de M. G. Ferreira, 
London. 
8526. Curtain Fixtures, L. Weber, London. 
8527. Firrerinc Apparatus, W. R. Lake.—{J. W. 
Hyatt, U.S.) 
8528. DyNamo-ELECTRIC Macutnes, W. R. Lake.—(B. 
R. Whitney, U.S.) 
8529. Rivettinc Macutnes, T. Morton, London. 
8530. Sanp MovuLpine Macuings, A. Rice, London. 
8531. Gas Stoves, W. Moffatt, London. 
big — MecuanisoM for J. M. Starley, 
8533. Door Kxyoss, R. R. Harrison, 
M H. Fi P. and 
1QUID MEASUR' oni 
M. Convie, G 
8535. Toy Bricks, H. W. Hart, London. 
Foop from H. W. Hart, 
ndon. 
8587. Straps for Boxgs, &c., A. P. Rockwell, London. 
8538. ELecrric Ciock, D. Vanderplancke, London. 
8539. Pxintine, d&c., W. Colley and M. 


Lond 
. Higgins, London. 


8514. PHOTOGRAPAIC SHUTTERS, 
Lond 


‘Tickets, W. 
mdon. 


LINGS O. Imray.—(H. Simon, 


Germany.) 

8548. Laquep Meter, W. A. G Schiénheyder, London. 

8544. SuPPporTs G. Shepheard and H. 
F. Holman, Lon: 


15th July, 1885. 
8545. ConnecTinc Carps in Jacquarps, 8. Tebbutt, 
London. 
8546. Measurine InpicaTors, 8. Tebbutt, London. 
DovuBLine 


8547. SPrinnine 
Cueckine R. C. Sayer, ewport, 
on, 

8549. Weicn Cart for Coat, &c., M. E. Court and 8. 
Tomlinson, 

8550. Spring Hoox Bit, J. Ford, 
Levenshulme. 

Music and Lives, W. Carter, jun., 


lasgow. 
8552. Woopworxma Macainery, 8. Ingham, W. 
es. vou and J. W. Haywood, Leeds. 
VOLVING T. M. Hobson and 
ndon. 

Drvipine and Temprrine Cray, W. P. 
Thompson.—(C. and A. Potts, United — 
‘ATER Or CLosets, 8. R. Henshaw, 


Liverpool. 
8556. Sxrrts, J. M. Murph: 
for . W. Barraclough, 
CHECKING WORKMEN'S W. Macrone, 


8559. 


ENTILATORS, F. W. Willcox, Sunderland. 


8560. Wacon Coupiinas, E. J. Ainsworth, 
Blackburn. 


8561. MippLines Puririers, R. Howarth, Lond 
8662. for Pistons, A. T. ‘Allen and H. Cavill, 


8563. Brewers’ and Mase Tons, 8. 


Rhoden, London. 

8564. LeaTuers or Inner Banps for Hats, A. Davies, 
Manchester. 

8565. Sockets for SupporTinc Brackets, &., J. E. 
Sheldon, London. 

8566, DyNaMo-ELECTRIC Macuines, T. J. Handford.— 
(R. H. Mather, United States. 

8567. ASCERTAINING NuMBER of BLapes for PROPELLERS 
W. N. H 


8568. DyNamo-ELEcTRIC Macuines, T. J. Handford.— 
‘Mather, United States.) 
8569. Rartway and other Tickers, R. W. Winder, 


Leeds. 

8570. Meta Fencina, W. Orr, Glasgow. 

8571. WuirpLeTress, W. Brenton, London. 

, W. Spear.—(J. W. Spear and Sons, 


-) 
8573. Copyinc Presses, D. Smith, jun., London, 
8574. TREATING MeraLs, &c. London, 
8575. LaWNn-TENNIS Nor Posts, J. L. Birley, 
8576. Ar Enarves, G. H. Nicholls, 
Fenpers, &., A. W. Woodhead, 


8578. Door Cueczs, J. 8. Banks, London. 

8579. CorrEE Macuines, F. Mohrhoff, London. 

8580. Accorpgon, H. J. Haddan.—{G. Richter, fame) 

8581. Kweapine Macuing, H. J. Haddan.—(F. Tre trop 
and P. Luther, Germany. 

8582, Irons HEATED by t, London. 

8583, Gas Motor Enarnes, O. T. London. 

8584. Gas Encrvzs, A. Treeton, Lon 

8585. Guass with W. W. Boulton, 

‘or: 


8586. Suips’ W. P. Branson, London. 
= UniversaL Wrencu, J. Turner.—(R. Cochrane, 
ictoria. 


a E. N. Reynier and A. Simmen, 
on Grass, A. A. and W. Dal- 
8590. ANGLE , P. Jensen.—{J. Scherbel and T. 


Remus, Saxony.) 
8591. MusicaL Soxm, C. E. Juillerat, London. 


16th July, 1885. 
8592. Parturition Macuing, J. Bland, 
London. 
8593. Avromatic Lusricator, W. Hill, 
8594. WELDLEss METALLIC H. 
8595. APPARATUS for RecisTERING Fares, J. Bamber, 
Liverpool. 
8596. MILK &c., T. Eaton, Derby. 


8597. loping CoLLorp, E. Kent, London. 
8598. DenTaL APPLiances, R. Marston, 


iter. 
8599. &c., AERATED Brveraces, J. McEwen, 


1. Spring MaTTREssEs, iverpool 

8602. TrEaTING Liquors, N. Glendinning, 
Liverpool. 

8603. Pistons, &c., G. Temple and W. Rowntree, 
Liverpool. 

8604. Sarery Lockie Atracuinc Hooks, J. Roberts, 
Liverpool. 

8605. Frames, P. Campbell, @ 

S007, Fuasacr Bans, Thompeon, Seghill. 

ACE Bars, ompson, 

8608. Pen Guipe, W. G. R. Penley, * Wandsworth. 

8609. Sarery Lamp, R. Purdy, London. 

8610, DETERMINING the Quantity of Far in Mixx, C. 
G. P. de Laval, London. 

8611. Trace Buck.es, A. J. Boult.—(Z. a Canada.) 

8612. Secorrinc ConTinvovus Pressure for E. 
Heard, London. 

8618, ELECTRO-GILDING METALLIC Artictes, J M. 
Davis, London. 

8614. VaLves of STEAM Enornes, H. Kuhne. — (2. 
Proell, Saxony.) 

8615. ROYLE’s Apparatus, R. Kullig, 


F. X. Black, 
London. 
Hoo Hotpens, &c., T. Dykes and J. L. 


‘be: 

8618. PoRTABLE or TABLE Fountains, W. Tucker and 
H. Tye, London. 

8619. Couriine Jornt for Pires, W. E. Gedge.—(@. 
Guillemin, France.) 

8620, CyLINDER FLUTE, H. Carter and H. Potter and 
Co., London. 

8621. ExecrricaL Sicnatuine, W. R. Lake.—(M. W. 
and M. F. Parrish, United States.) 

8622. ELECTRICAL CommuNICATION BETWEEN Door 
Knockers, &c., R. A. Lee, London 

‘Mixx of H. Johnson and C. 


tchinson, London. 
8624. Gavarne the Derr of Water, &c., J. Hooker, 
London. 
ae M. Taylor and A. P. Turner, 


8626. Suprsitute for LeaTHer, G. F. Redfern.—(A. 
Buckingham, London.) 

8627. GaLvanic Batrerizs, W. H. Tasker and T. J. 
Jones, London. 

8628. Writrna InsTRUMENTS, W. F. B. Massey-Main- 
waring, London. 

8629. WkiTING InstruMeNTs, W. F. B. Massey-Main- 
waring, London. 

8630. EFFECTING the ABSORPTION of Gases by Liquips, 
and M. Hiller, Ger- 


wi 

the Presence of Frre-DaMP in Mings, 
W. R. Lake.—(J. Kitsee, Untted States.) 


17th July, 1885. 


8682. Brace Buckies, Prones, Backs, and Pass, G. 
Walker, ham. 
8633. Farminec Lanp by Co-operation, G. C. Phillips, 
Chelmsford. 


8634. Macuinery BELTING, C. G. Grossett, G 

8635. TRIPPING 1sM for SHeaF BINDING Ma- 
CHINERY, J. Hornsby and J. — Grantham. 

8636. REGENERATIVE Gas Lamps, W. P. and G. B. A. 
Gibbons, Birmingham. 

8687. VessELs for REARING and KEEPING Fiss, J 
Westaway, Coryton. 

8638, WATERPROOF GARMENTS, R. 8. Moss, London. 

8639. FasTentnc for Securinc Winpow Bunps, J 
Le Manchester. 

STOVES, J. C. Richmond, Hammer- 

8641. Rattway and Tramway Lives, H. Emery and 
8. White, Limehouse. 

8642. NeEp.zs, W. B. B. Clarke, 


8643. Diamonp Emsossine, R. F. orff.—( 
Krause, France.) 

8644, Decoratine Carps with NaTuRAL FLoweErs, &€., 
R. F. Dorendorff.(M. Krause, Germany.) 

8645. VALVE APPARATUS of STEAM Enomgs, J. 8. G. W. 
Stroud, London. 

864 OTIVE Power Enarnes, I. Engelson, London. 

Macuine for Currine Waeat, d&c., F. Lange, 


don. 
8649. ORNAMENTING METALLIC Coat Vases, G. H. and 
CLEs, J. arman, Lond 
8651. H. J. Haddan.—(Helmreich 
and Dinkelmeier, Bavaria.) 
8652. MaLtine Hovsss, G. F. Redfern.—(C. Volekner, 
Austria.) 


Of THE ENGINEER Qt 
the they reguire is to, 
giving the proper Specification. 
mistake has been made by looking at Taz EncIneer 
i Index, and giving the numbers there found, which only 
bory refer to the pages, in place of turning to those pages and 
Anding the number of the Specification. 
is} 
ndaon., 
8. Mi 
R. 8 
8541. DECARBONATING CARBONATES Of STRONTIA, &c., 
H. Lepla: 
| 
| | 
r 
i canals, sewage, draining, water, gas, electric, an 
all other works or conveniences of public utility. 
It was registered on the 14th inst., with a capital 
| of £50,000, in £1 shares. Power is also taken to 
carry on the business of miners, builders, gay ; 
tractors, engineers, merchants, importers. 
250 
250 
250 
250 
250 
250 | that of the mean actual oeney 67S fraction of 
250] the latter, which is double the relative increase 
of the period, 
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8653. Surps’ C. F. Swan, London. 8753. Cooxine Ranogs, A. 8S. Cooper and T. Harbord, as shown, of the adjustable frame mn, the | approach each other, the = receiv 
8654. Uritisine Inox and STEEL Scrap, &c., on. the said frame n, the cams g, | from the lower one by the con: of tee the 
D., W. N., and A. T. F. Rose, London. 8754. Hanpuixs for Bacs, P. Hayman and J. Knight, for the fiction of wheel p upon the lower 
8655. Wixpows, ‘Kian and R. Seitz, London. London. rail 


8656. Ant NegpLework, G. A. Thierry, London. 
8657. upon Trax-caR Tickets, G. H. 
8658, Supports for Boots, D. Pope, London. 
8659. Tap and Leve. InpicaTor, A. J. Boult.—(J. 
Audouy, France.) 
8660. Hanp Rest Apparatus for Writrne, E. Nunan, 


London. 
Copper, W. Wood and M. H. Hurrell, 
ion. 
8662. CLoseT Pans and Seats, T. B. Weller, London. 
8668. Hoipine Devices for Neck Wear, W. H. Rose, 
London. 
= Rotary Screens, T. and W. Nalder, London. 
$665. for Drivine Bets, E. Edwards.—(P. 
Loison- Prost, France. 
£566. SPANNERS, J. H. London. 
Sroprers for Borriss, J. H. Weston, 
on. 
= Action, H. Schlund, London. 
8669. Gas Propucers, F. Siemens, 
8670. CHENILLE THREAD MACHINERY 
(C. B. Auer, United States.) 
UNDERFRAMES of PERCHLESS 
Waee.ep Carriaces, T. and J. T. Brainsby, 
W. Woollard, London. 


Cc. A. Day.— 


18th July, 1885. 
8672. Scissors, W. H. Furniss and W. B. Hatfield, 
London. 


8678. HorsrsHogs, Baron Bellier de Villiers, France. 
8674. Bicyc.e Lamp, T. S. Tongue, Handsworth. 
8675. TELEPHONIC ‘ApPaRaTvs, W. Blenheim, New 


Eg! 
8676. OVEeR-EDGE Macurnes, T. Robertson, 


lasgow. 
8677. STEEL, J. Riley, Glasgow. 
8678. Lamp Burners, R. McLachlan, Glasgow. 
Pencit Cases, A. H. Woodward, 


gham. 

8680. Mates for Dettvertnc Sanp on to the Ratrs in 
Front of the i@ Wueets of an Enorns, F. 
Holt, Manchester. 

8681. Construction of Bopsrns and Spoots, J. 8. 
Crowley, Manchester. 

8682. Loom SuutT.es, E. Booth, Manchester. 

8683. Wasuine CLorus, S. Davey, Birmingham. 

8684. CrRcULAR Macyetic Looms, E. Winckler and J. 
J. Liverpool. 

8685. Hyprav.ic Putp Trier, J. P. Cornett, 
Durham. 


= Vevocirepes, A. Malpas, Birmingham. 
for Taste CuT.ery, &c., C. Ibbotson, 


8688. WricHBrinces, J. Hines, Liverpool. 
8689. Conveyine Coat from the Mine, A. Leigh, 
Surbiton. 
8690. Furnaces, C. Jones, London. 
8591. VENETIAN Biixps, G. Otway, London. 
8692. GenrRaTING CaRBONIC ACID Gas AUTOMATICALLY, 
F. Foster, London. 
8693. ORDNANCE, J. A. Lon, 
8694. MovaB_Le Core MouLps, 
8695. Banps for TRANSMITTING Power, J. A. and 
T. C. Loe, Glasgow. 
SHARPENING PENCILS, J. L. Clarke, London. 
SHaRPenrne Pencits, J. L. Clarke, London. 
$008. APPLIANCES to AXLE-BOXES, D. Hal in, London. 
8699. Uriuisinc Exnavust SreaM, C. A. and 


P. Tarbutt, London. 

8700. Rorary Enorvg, J. Brockie and M. W. W. 

Mackie, London. 

8701. Inow-cLaD Vessets, H. de Burgh Lawson, 
London. 

8702. DouBLE-actrne Arr Pumps, C. 

8703. Fastentne Guy Ropes, D. Sinclair, G 

8704. Wirz Cos for ELECTRO-MAGNETS, 


>. T. Wilson, London. 


8706. Wings, J. C. Sellars, Li 

8707. Tunes, F. Elmore, London. 

8708. Heatinc Rooms by Gas, C. Launay, London. 
8709. Movutprnc Macuryes, J. A. McFerran, London. 
8710. Trees for Boots and Sxoss, T. 8. Howie, London. 
871l. Typz Writers, C. C. Underwood, London. 

of Mowsy, H. H. 


) 
8713. Fastextncs for RaILway Cuarrs, &., F. J 
Talbot, London. 
8714. Heews of H. Lake.—(P. J. 
FP. de Meets, France.) 


20th July, 1885. 
C. 


8718. Ree xs, 8. Allcock, Redditch. 
8719. Instrument for Mzasurnine Sxort, W. P. Jones, 


Birmingham. 
Srrap or Guipes, F. Reddaway, Man- 


8721. Gas Motor Enornes, C. W. Southport. 
Exposine Sensitive Paprr, D. McKellen, 
8723. W. P. Thompson.—(Solvay et Cie., 


um. , 
8724. Mawnoracture of W. P. Thompson. 
—({Solvay et Cie., Belgium.) 
8725. Skates, T. H. Heard, Sheffield. 
8726. Stups and Souitrarres, L. P. Conard, Birming- 


8727. Execrric INCANDESCENT Lamps, P. M. Justice.— 
W. Heysinger and J. States.) 

8728. CompresseD LEATHER, . Goulborne and E. 
Morse, London. 

8729. ConTrivance for HoLpinc Ropes, 8. H. and C. 
E. Manners, and J. T. mdon. 

8730. Bricks, D. Crossley, Halifax. 

8781. Stormnc Evecrnicity, J. Noad, London. 

8732. Cock for Casxs, &c., E. de Pass._(H. Ruttin and 
L. and H. Kellerman, Austria.) 

Gatvanic Batrerres, W. H. Quarterman, 

don. 

8784. Cuarys for Curtars, A. A. Wales, London. 

8785. Looks, C. Bauer, Brockley. 

Prastic ComPounns, H. W. Merritt, United 


8787. or Picment, W. R. Lake.—(J. P. Perkins, 
United States. 

8788. Dost CotLecrors, W. R. Lake.—(E. Kriess, Ger- 
many.) 

8739. Tro Boxzs, &c., F. W. and J. Feaver, 
London. 

8740. Frre-piaces, &c., G. Raven, 
London. 

8741. Povuttry, W. R. Lake.—{C, Labbe, 
Prance. 

8742. Tram-cars, A. E. Adlard, London. 

8743, Comprnation of TevepHones and ELecrric 
J. H. Johnson.—(La Société P. Barbier 


nee.) 
8744. Conrrotiinc the Passace of Execrric Cur- 
RENTs, J. H. Johnson.—(La Société P. Barbier et Cie., 


&c., Ors as 8. A. Sadler, 
8746. gery W. R. Lake.—{@. V. Fos- 


Belgiv 

8747. E.ecrro-motive Power, A.. I. 
Gravier, London. 

8748. Rock Dritis, A. W. L. Reddie.—(H. C. Sergeant, 
United States.) 

8749. Pressinc Metat into TusuLar Forss, W. D. 
Allen, London. 

VAPORIBERS, Brown.—(B. Gouge, United 

tates. 


8751. Lamps, O, C.D. Ross, London. 
8752. eens Cases, G. J.F. Tate, London. 


8755 Gas Recurator, F. Clouth, London. 
8756. Maxine Street, &c., H. White, London. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Oficial Gazette.) 


319,614. Dundisten, Brechiyn, N.Y.— 
Claim.—The drill having grooves a\ apposite 

the bottoms of the grooves being planes 1 2 and 32, 


at 2 near to but at each side of the axis of the 
ving curved or 


P. Hogue, Sandy Lake, 
Pa.—Filed March 18th, 1885, 

Claim.—{1) In an inspirator, the with 

a casing having steam entra over- 

fiow, and connection with the pron space of a boiler, 

tially as described, of an 


substan’ 
water tube or , an interiorly- 


handle = three-way cock, all 
ranged, an substantially as and for the 


319,882. Rott ror Merat Rops, William A. McCool, 
Perryville.—Filed May 12th, 1884. 
Claim.—{1) The combination, with a roll formed 


having a corresponding d: , and 
a@ removable former, sub- 
The combination, wi with the 
annular depression a, of a two- 


orth. (2) 
formed with an 


roll e 
— d an 
ion, and the dove B, 
ts inner | end with an “yo groove to 
6, substantially as set forth. 
319,947. Exectaic TRAMWAYS, Bastos, Rio de 
— n an electric tramway system, e 
G, combined with the elastic 
friction pieces L, having extensions M, supported in 


connec- 
2) In com- 
und channels, as described, 


and 
bination with the un 
and with the spring friction piece L, the wheels h P. 


frame n, means, as ¢;for adjusting the friction, an 
connections with car, as and for the purposes set 
forth. (8) The combination, with the wheels hp, 


unde! King and 
means, substantiall, ecribed for making ‘lectri- 


cal connections dt as herein 
$20 005. Governor, John Scott, sanaanete Conn.— 
Filed November 14th, 1 
Claim.—(1) In a steam es, the 
combination of the governor A, a, nut al, ol at, 
and valve connections a7 ath th the pulleys az ql0 a’, 
and the belt a8, when the belt a is eaused to turn the 
nut a! by power or mechanism that is put in action 
and controlled by the change of elevation of the 
oe Gs A, substantially as herein shown and set 
@) Ina governor for steam engines, the nut a! 
a2 a%, and belt in combination with an 
actuated by ‘the ratchet wheel 06 , arm b3, pawls b4 65, 
connection 62, excentric 61, pulley b, and belt B, when 
the action od the pawls b4 05 is limited and controlled 
by m ——- with and operated 
by the governor A, connection 68, lever b9, — 
nut 620, rod 61. ,and guard plate 07, a8 herein sho wh 


320,005) 


and described. (3) In a governor for steam engines, 
the connection 611, having a head 612, spring 0%, 
and adjustable stop o16, in combination with the 
governor A, and guard ‘pid and adjustable stop 15, 
when constructed and operated substantially as hi herein 
shown and set forth. (4) In a governor for steam 
engines, the nut al, turned and controlled by 
mechanism regulated by the age a in combination 
with the rod a, opera’ lever a4, 
rock shaft lever, and valve 
and for the purposes set 


Incanpescent Lamp Howper, Edward 
Weston, Newark, N.J.—Filed July 18th, 1884. 
Claim.—{1) The combinstion, with an incandescent 
electric lamp globe having a cylindrical neck, a sheet 
metal cylinder in gro ve or depression 
is fi , secured to the neck, dow 


orm: ug of insulating 
material closing the end of said cy’ 
rminals 


an, and contact 
te thereto, of a socket into which the 
said eylinder fits, spring catches secured to the exterior 
of the socket and extending through the sides of the 
same for entering the circular groove or depression 


(520029) 


and holding the same in —" (2) The combina- 
tion, with the lamp ha’ drical neck, - 
sheet metal cylinder E, ae which is formed 
goers or depression D, secured to the neck, a pl 
ting material closing the end of the cylin , 
and contact terminals secured thereto, of a cagprce | for 
receiving the cylinder, contact 
| sal 


thereto, and s; se latches N, fixed to and 
into the sock adapted to enter the 
hold the lamp in position, as set forth. 
$20,003. Frep-water Reocutator, W. Ritter, Altona, 
Prussia, Germany.— Filed April 8rd, 1885. 
Claim.—The combination, with a 


steam boiler and 
tubes ¢ el, entering the boiler at different levels, of the 
hollow sockets B B!, with which the tubes ¢e! are in 


free 
tubes a al, extending from the 


and the coup! piece 6, b, commons the tubes aal 
and ¢cl, and the vessel 
A in constant with the boiler through 


the tubes ace, and the bottom of said vessel in con- 
stant communication with the boiler the 
tubes al ¢l el, substantially as herein described. 


$20,157. Warer Exevator, John H. Morris and 
Thomas 


former, and a shaft for imparting motion to both 
buckets, substantially as described. 


Dynamo-Etectric Macuine, Jose M. Rivera, 
a United States of Columbia,—Filed April 16th, 


tric machine, the 


shaft on the ‘driving 

shown and descri' 

In a dynamo-electric machine, the 
armature, of a spider wheel, to which the 


an 
attached, a tubular shaft on 


the spider wheel is rigidly moun’ which 

waleaiee shaft is provided with an e ment 
an oil chamber, a driving shaft fr ok ig loosely thro’ 
the tubular shaft, and devices for lockin the tubi 
shaft on th y as bh 
drivin; 

shaft B, the sliding clutch dise Q, *mounted to turn 
with and slide on the shaft A, and of devices pressing 
the disc Q against the disc P, substantially as pone 
shown and described, for ine, comb set forth. 


t pieces 
havin, eces D! at the 
rivets E, uniting beveral uadrant 


sections D, and the bolts F, passed thro e stan 
tures din the said 1, subs' 
tially as herein shown and for the 


purpose set forth. 
MecnanisM, Thomas A. Weston 


ford.— Filed | January bth, 1884. 

with ig machine, 
a shaft which automaticall; tially oscillates to apply ‘or 
remove a brake, substan’ as described. (2) In 
with a hoisting a shaft which 
forms thi for the main chain wheel.or drum, 
and which by the revolution of said wheel or drum 

oscillates to apply or remove a brake, substantially as 
(3) Ina hoisti the 
ofa a and a chain sheave or drum formed in one 
piece, an oscillating shaft on which the sheaves turn, 
a helical incline, and a stationary brake, substantially 


a hoisti 


D. Morris, Seward, Nebr.—Filed N 

let, 1884. 
Claim.—{1) In a water elevator, the bucket F, with 
its valve * — ¢, and guides b, in combination with 
a buck et G diameter, and a drum and ropes 


the 
a r one disp) g an 
pe the contents of the lower one, substantial! 
as herein 


In a water elevator, the 


drum, and a crank or handle for meting. spe. lowering 
said buckets, as descri 


and G to 
described. 


(4) In a hoisting machine, the combina- 
tion of one side of the fratiié having a plain friction 


ing 
betw 


| 
= 
319,614 
| 
i 
aa 
> | \ i a combination, with an armature, of the spider wheel 
to which the centre of the armature is fastened, a 
y H tubular shaft on which the spider wheel is rigidly 
, I; i mounted, a driving shaft passing loosely through the 
| 
20,17 
| a 
having a central perforation terminating in a nipple 
entering the said water tube, a recess registering with N 
the water entrance, and perforations or passages pal till jj He ine 
extending upwardly and downwardly from the said y be, 
recess, and a valve arranged ‘to close the lower end of WA | H er Ne 
the central passage of the said barrel, which is located WZ ra) Noe 
directly above the steam entrance, substantially as = 5 
319.617] || i 
it Se 
NSE 
GY 
- 
and for the p herein set forth. (2) In an inspi- = % 
rator, the of a casing having a steam \ ===, =) N 
entrance, water entrance, overflow, and connection \\ 
with the water space of a boiler, substantially as Ss 
described, and provided with passages I and J, the | 
barrel M, having recess R, and passage P, 8, and T, 
the tube V, three-way cock K, valve Y, and a pivotted 
rod_connec the stem of the said valve with the 
, Edinburgh. 
Satin, Birmingham. 
wings H!, forming a tubular space in which the arma- 
ture can revolve, which wings H! are provided with 
constant communication, the tubes entering and | fir meventing overheating of the same, substantially 
ZG tj as herein shown and described, and for the purpose 
G GG, ae“ set forth. (5) An armature for a dynamo-electric 
ham. LZ. 
COMA FM 
al chein upon each side of a central 
Zt reZ surface, a driving sheave or drum having a correspond- 
ball €, in combination with the Wiese x.  dises 
Ze LZ, ; greater than that of the bucket G, a ro jeen the two, whereby the e, mechanism 
A a drum, and mechanism brought within the lateral thickness of the driving 
Yi winding the ropes L and H, to cause the buckets F | sheave, substantially as set forth. (5) In a hoisting 
each other, substantially as herein mechine provid, braking 
y Jevator. comprising the fol- | mechanism, an adjustable we operating lever, 
lowing valve to | whereby the said brake mechanism is operated ormade 
receive water from the source‘ of supply, an upper | inoperative, substantially as described. (6) In a 
bucket of smaller diameter with a valve in its bottom, | hoisting machine having an automatically applied 
suitable lower bucket, cords | brake, an elastic releasing device interposed between 
or —0Utst~<CStsSOY the place TA the operator and the brake, substantially 
drums in as descri' 
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GRAPHIC KINEMATICS OF MACHINERY. 
Proressor R. H. Smiru, of Mason’s College, Birming- 
ham, communicated in April last a paper to the Royal 
Society of Edinburgh on a New — Analysis of the 
Kinematics of Mechanisms. The following abstract of it 
was prepared for the press by Professor Fleeming Jenkin, 
being probably the last thing that distinguished professor 
wrote for the press before his death. The paper Sensties 
a method of constructing velocity and ee 
for any mechanism however complicated consisting of rigid 
parts which move in one plane and are so linked together 
that when the motion of one point is known the motions 
of all the are determinate. This, of course, is a 
condition fulfilled by almost all rigid bar mechanisins. 


The velocit oo allows the velocity of every point 
in ev bar of e mechanism for all Solty of those 
bars to be easily and accurately found and recorded. The 
acceleration diagram does the same for the accelerations of 
all of the mechanism. 

he velocity of each point is indicated by a vector 
radiating from a pole ; that is to say, by a line the length 
of which measures the magnitude of the velocity to any 


ag 


convenient scale that may be chosen ; while the inclination | stant). The circle a, a, a, a, &c., is in fact the hodograph | 
In fact, | of the motion of A. The vectors for B must obviously 


in the field shows the direction of the motion. 


of B relatively to A in the field the direction of which is 
fixed by the base-plate P. Similarly ¢ b, the vector drawn 
from any point c to any point 6 of the image, shows the 
velocity of B relative to C. These consequences follow 
from the above fact that the image and velocity vectors 
are exactly similar to the original bar and the radii from 
the instantaneous axis to the points ABC, &c. The fact 
that the image a 6 is turned round exactly through 90° is 
of use in drawing the diagram. Figs. 2 and 2a show the 
velocity diagram for the ordinary crank P A, the connect- 


ing rod AB, the piston rod B, and the base plate P. 
Fig-2- 


the acceleration of A (which if A P is rotating uniformly 


will be radial from A to P). Let us first sup the 
angular velocity of A B to be constant, the total accele- 
ration of any point B relatively to P will be the resultant 
of the vector p' a', and a vector a' b' representing the 
acceleration in, the velocity of B relatively to A. Now this 
latter component is w* B A directed from B to A. Ww 
therefore a@' b' equal w* B A and turned round 180 deg., 
and p' 6b! will be the required acceleration vector of B. 
But asimilar construction would give any other point c’, 
and a'c!:a'b!: = AC: AB: CB; therefore, an 


Twelve 

path o 
a, pa 

to the twelve 


itions of A are shown ; A, A, A, A, &., is the 
A; B, B, B, B, &c, is the path of B; 
a, pa, &c., are the velocity-vectors for A 
itions. These are known 
in direction (being perpendicular to the crank at each 
point) and in magnitude (the angular velocity being con- 
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image of AC B drawn as shown turned round ake 
and drawn to the scale given by any one vector a' b' 
give all the acceleration vectors precisely as the image 
turned through 90 deg. gave all the velocity vectors. —~ . 
Next let us assume that w is not constant, but is being 
increased at the rate w'; in other words, let w' be the 


velocity is shown exactly as force is shown in all graphic | lie along a horizontal line through p. Their length is 
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which can be represented by vectors can be compounded 
or decomposed as forces are compounded or decomposed. 
Velocities and accelerations belong to this order of actions, 

Professor Smith first points out that if we draw two 
vectors p a and pb (Fig. 1a), representing the velocities of 
any two points A and B of any rigid bar ; and if we draw 
what might be termed an “ image” of the bar between the 
points a, this image being similar in shape to the bar 
AB, and having its scale determined by making a b of the 
image represent A B of the bar ; then (1) this image will 
be placed as if turned round 90° from the position of the 
bar ; (2) that a vector drawn from p to any point ¢ in the 
image will represent the velocity of the similarly placed 
ag C of the bar in the field of the base-plate P ; (3) that 

e vector ab (drawn rrom « To b) represents the motion 


“Vector” is a convenient name fora line of | determined by drawing @ 6 in each position per- 
this description with an arrow on it to show which way 
along the line the action indicated occurs. All actions 


pendicular to A B for that position. Any other point 
C in the connecting rod will appear similarly situated 
on the image a 0, and the 
curve joining all the points c 
will be the hodograph of the 
motion of C. Quite similarly 
we get the velocity of any 
point in the crank by the 
vector from p to the given 
point in the image (drawn for 
tirst position only). The dia- 
gram, therefore, gives us accu- 
rately the velocity and mag- 
nitude and direction for every 
point of the crank and con- 
necting-rod, without ever re- 
quiring that we should draw 
the path of such a point as C, 
and to which path, however, 
the vector p ¢ will always be 
rallel. 

Figs. 3, 3a show a four link 
mechanism, and its velocity 
diagram for thecomplete cycle 
of motion. The magnitude 
and direction of pa are known 
—it being assumed that the 
crank rotates uniformly, the 
direction of p 6 is known at 
each point perpendicular to 
P B—and the point 6 is then 
in each case determined by 
drawing a perpendicular 
to AB in each position. A 
curve joining all the a’s would 
be the hodograph for A; a 
curve joining all the ’s, the 
hodograph for B. Members 
of the mechanism which are stationary, or move with a 
velocity of translation only, have their images reduced to 
points, as p in all diagrams, and } in Fig. 2. The images 
of the other members as P A, A B, and P B in Fig. 3, 
wax and wane throughout the cycle, but the scale for the 

similar set of propositions ho in respect of the 
acceleration vectors. Since an rae the can be repre- 
sented by a vector, accelerations can be compounded and 
decomposed like velocities, and the acceleration of a 
resultant velocity is the resultant of the accelerations of 
the component velocities. 

Now let P A, Fig. 4, be acrank rotating as shown by its 
arrow, and let A B be a member of any shape rotating 
with an angular velocity w. Let p' a', Fig. 40, represent 


angular acceleration, and let it take place in the direction 
of w. The linear acceleration due to w! of any point B 
relatively to A will be w'.AB in the direction of the 
acceleration of rotation and perpendicular to AB. Now, 
as before, let p' a+, Fig. 4c, be the acceleration vector for 
the point A. Then let a! B' be the acceleration due to w 
as before, and let 61 6! be equal to w’. A B, the new acce- 
leration due to w! The vector A! 6! will be perpendicular 
to a! b', because it is perpendicular to AB. The total 
acceleration of B for this perfectly general case will be 
1 the resultants of three vectors, p! a}, a! p!, and 
e vector a! 6}, representing the acceleration of B rela- 
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tively to A, is turned round relatively to AB in the 
direction of w, by an angle equal to 180° — #'a'b. This 
angle 8' a' 5' is constant for all points of the member 


@AB. 
A 

BC, for its tangent is Moreover, as 
before, the vectors are proportional to 
AC, CB, and AB. Hence, as before, we may fit an image 
of the bar A B into the place indicated by a! 5!, and vectors 
from p! to any point of this image will give the accelera- 
tions of the corresponding points in the bar; and this 
image will be turned round in the direction of w through 


180° — tan. “ » where w' is counted positive when in 


the direction of w. The total angle will, therefore, exceed 
180 deg. when w! is negative. If w and ware nil, thé 
image of A B becomes a point, coinciding with a’. 

In any mechanism for which we have already the 
velocity diagram we shall always be able to calculate what 
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may be termed the centripetal component w* A B, since 
the vector a 6, which is known, gives 


_ (a by 
w AB= - 


We also know the direction of thiscomponent. We seldom 
know w!, but we always know its direction, perpendicular 
to AB; and with this information to guide us, there is 
usually little difficulty in completing the diagram. 

Fig. 26 represents the acce- 
leration diagram for Fig. 2. 

p' @ is calculated from the 

angular velocity of P A, and 

fixes the point a'; then a} 

8; is calculated from the 

velocity a, 5,, and is directed 
from B to A. This gives the / 
point 8}. We do not know 
«’, but the component accele- 
ration for B due to w must F 
be perpendicular to A, B.. 
Hence, draw 8! 5' perpendi- 
cular to A, B,, and where this 
line cuts small p' db we find 
the point 5!, for we know that 
the direction of the accelera- 
tion of B must be in the line 
BB. The vector of p' b is 
the total acceleration of the 
member B when in the posi- 
tion B,. We can find w’ if it 
be desired from g'b'. The 
image of the crank and of the 
connecting rod are shown in 
their places; the hodograph 
for the acceleration of C is 
shown by the curve. 

Fig. 3b shows the accelera- 
tion diagram for Fig. 3. The 
mode of construction will now 
be readily followed. p'a! 
is known, a' 8' is calculated from a 6 in the velocity 
diagram, and f' }' is drawn perpendicular to A, B,. 
This does not give b!, because the length of this component 
is unknown ; but approaching A B from the other end, we 
calculate p' 8' from pb in velocity diagram, and then draw 
8' }' perpendicular to PB. The intersection of this line 
with the other 8! 5! fixes the point b}. The image of large 
A B is drawn inits place. Six-bar mechanisms are treated 
in the same way, as are also those with a larger number of 
members. However complex the mechanism, there is 


always one pole only for the velocity diagram, and one for 
the acceleration diagram from which radiate the vectors for 
all parts of the mechanism ; the scale of the vectors also 
always remaining the same. 

This method gives both the magnitude and direction of 
the acceleration vector with accuracy. The old elementary 
method consisted in finding first the path of C; then the 
little elementary space As passed over in a short time 


At. ae gave the magnitude of the velocity very 


roughly, and the direction of the tangent to the path was 
also very roughly known. The same process was followed 
with the hodograph of velocities, using A v instead of As; 
and again both magnitude and direction were very ill- 
defined. The new method is an improvement, not only 
because it is simpler and more comprehensive, but because 
it gives very much greater accuracy both as to magnitude 
and direction. Algebraic analysis will only give the com- 
ponents of velocity and acceleration in cases where the 
path is some curve the elements of which can be expressed 
with reasonable simplicity by algebraic symbols ; but the 
motions of many combinations used by engineers defy 
representation in this way, whereas graphic analysis 
applied as explained will solve these questions equally well 
for any point of such complicated mechanisms as Joy’s 
link motion or Player’s pneumatic hammer, for which, in 
fact, Professor Smith gives diagrams in his paper. 


RAILWAY COUPLINGS. 

THE question which Mr. Broadhurst put to the Secretary 
to the Board of Trade on Monday, the 6th July, as to 
whether that department “will depute one or more of 
their inspecting officers of railways to examine and report 
on the various improved railway couplings, designed with 
the view of minimising the risk to life and limb, now on 
view at the Inventions Exhibition, and if so will the 
Board of Trade recommend the adoption by the railway 
companies of such as may be favourably reported on,” 
raises several considerations of importance, and of which 
we are likely to hear a good deal more in the immediate 
future. It is as much the interest of the railway com- 
panies, as it is their duty, to take care that if the present 
dangerous system of shunting can be dispensed with, 
consistently with the maintenance of due efficiency, no 
obstacle shall be thrown unnecessarily in the way of the 
better system or systems that are recommended for their 


Fig. 3b. 


adoption, No one is disposed to deny that the existin 
methods of shunting are generally rude, cumbersome, an 
fraught with peril. It remains to be seen how far the 
efforts of inventors have enabled our railways to get rid 
of these drawbacks. 

_ It is somewhat surprising that none of the many par- 
liamentary inquiries into the subject of railway accidents 
have gone much into this matter. In 1857 a Select 


Acceleration Diagram. 


r 


| Committee was appointed by the House of Commons to 


inquire into the subject of railway accidents with a view to 
the removal of their causes by further legislation if possible. 
After receiving a great deal of evidence, that Committee 
classified railway accidents under the three heads of (1) inat- 
tention of servants; (2) defective material in works or 
rolling stock; and (3) excessive speed. It was mainly at 
the instance of this Committee that the powers and duties 
of the Board of Trade in reference to the investigation of 
railway accidents were prescribed. The Committee, more- 


over, recommended that the companies themselves were 
the best parties to give that strict personal supervision 
which they deemed necessary to “ check the carelessness of 
the men employed on the line, and detect the insufficiency 
of the material used on them.” No specific recommenda- 
tions were made by this Committee in reference to the sub- 
ject of accidents to employés in coupling and uncoupling 
railway vehicles, possibly because any real improvement on 
the old system had not then declared itself. 

In 1865 a Royal Commission on railways was appointed 
to investigate, among other matters, that of safety in rail- 
way travelling. The recommendations of this Commission, 
however, refer exclusively to the safety of passengers, and 
do not specifically touch upon the servants of the railway 
companies. A leading proposal was that the railway com- 
panies should be made absolutely responsible for all 
accidents to passengers, unless caused by their own 
negligence. Again, in 1870, another Select Committee of 
the House of Commons was appointed to “ inquire into 
the law, and the administration of the law, of compensa- 
tion for accidents, as applied to railway companies, and 
also to inquire whether any and what precautions ought to 
be adopted by railway companies with a view to prevent 
accidents.” The report of this Committee was mainly 
devoted to the consideration of compensation for accidents 
to passengers, but that of accidents to servants, or that of 
taking steps to prevent such accidents, did not seem to be 
considered any intrinsic part of the reference. 

In June, 1874, another Royal Commission, with the 
Duke of Buckingham and Chandos as chairman, was 
appointed to inquire into the causes of accidents on rail- 
ways, and into the possibility of removing any such causes 
by further legislation. This Commission, after examining 
hosts of witnesses, remarked that the several similar 
inquiries held in previous years had only produced two 
practical proposals tending immediately to the prevention 
of railway accidents—(a) requiring a means of communi- 
cation between the different parts of trains; and (5) the 
enforcement of the block system; and recommended (1) 
that the Board of Trade be empowered to enforce the 
adoption of the block system ; (2) that the interlocking of 

ints and signals be similarly enforced ; (3) that facilities 


afforded to the public to obtain redress for unpunctuality 
of trains by a cheap and summary process; (4) that all 
trains should be supplied with sufficient brake power to 
stop them within 500 yards; and (5) that there be an 
extension of the civil liability of railway companies for 


accidents to their servants, and of the criminal liability of 
persons in railway employments for acts of negligence 
endangering life. As bearing specially upon the last- 
named subject, the Commission remarked that accidents 
to servants “are of very frequent occurrence in shunting 
operations in the goods yards of railway companies, anil 
more especially from the practice of fly-shunting ;” and 
they recommended that the attention of the companies 
should be called to this subject, with the view to the im- 
provement of their arrangements and regulations in goods 
yards.” In the same report, Mr. William Galt, one of the 
Commissioners, called attention to the fact that in the 
year 1875, “thirty-nine,servants were killed and -514 
injured in the discharge of{their duty without any fault 
being attributed tothem by the companies,” mainly in the 
processes of coupling and uncoupling. This continues to be 
the condition of things even at the present time. In the 
seven years ending 1884, it appears that 1084 railway ser- 
vants were killed, and 9390 were more or less seriously 
injured in following their dangerous occupations. This is 
a result that must be deplored alike by the general public 
and by the railway companies, as well as by the railway 
servants, whose employment is shown to be attended by 
such serious risks; and it is probable that neither Mr. 
Broadhurst nor those whose cause he represents are more 
anxious that a better state of things should be inaugurated 
than those who are charged with the administration of our 
great railway business. The real truth is that until lately 
there has been a lack of effective automatic coupling appli- 
ances. Many inventors have at one time or another 
brought out ogeeannes designed to secure the desired 
result, but they have generally been found deficient in one or 
other of the qualities that are necessary in a really prac- 
ticable coupler... There is, however, some reason to believe 
that these difficulties may now be got over. 

It is not for us to anticipate the conclusions at which 
the Board of Trade may shortly arrive with reference to 
the subject of railway couplings. The subject is not one 
that should be lightly considered nor settled without due 
regard to all the interests concerned. There are now 
about half-a-million vehicles of all kinds on the railways 
of the United Kingdom. If it were made compulsory on 
the management to apply automatic couplers to the whole 
of this legion, it is obvious that the expenditure entailed 
would be very heavy indeed—scarcely less so than that 
caused by the adoption of automatic brakes. Even this, 
however, is not a sufficient reason for permitting the rail- 
way companies to continue the existing system, if it can 
be satisfactorily proved that another equally efficient 
system will enable immunity from danger to be enjoyed, 
along with equal efficiency. And it seems to be pretty 
well established that there are other systems that possess 
such a claim to consideration, and render it altogether 
unnecessary for railway servants to ride outside any 
vehicle while engaged in coupling and uncoupling opera- 
tions, or to get down between them, as is now so commonly 
done, or, in short, to move from the platform where they are 
at work. Americanexperience has demonstrated this beyond 
allcavil. Automatic coupling for passenger cars is the rule on 
the railways of the United States. About forty of the lines 
there have adopted one particular coupler, which is proved 
to have all the necessary qualifications for its intended 
purpose. As a consequence, accidents to railway servants 
are much less frequent in that country than in this. It 
may be added that American railway engineers appear to 
have bestowed more care upon the effort to obtain a really 
good automatic coupler than our own. The conditions 
necessary to such a contrivance were thus stated in a 
paper recently read before the Railroad Commissioners of 
Massachusetts :— 

“(1) Safety to trainman:—The coupling should be so 
constructed that it can be operated without entering 
between the cars, either to couple or uncouple, and its 
manipulation should be as convenient in the darkest nig):t 
as in the light of day. Added to this, it should be certain 
in its action and convenient for inspection. (2) It shoul 
be not only a coupler, but a buffer as well. (3) It shoul: 
be so adaptable to any form of draft rigging that the 
minimum of changes in parts already in use would Le 
assured. (4) It should couple safely with the link aii 
pin now in use. (5) It should allow no slack in the 
coupler, but should have in the place thereof some such 
substitute as is commonly utilised in the starting of trains. 
(6) The coupling should allow such freedom of vertical 
motion to cars, independent of each other when couple, 
that the passage of one car over switches or depressions in 
the track should not result in throwing the entire weig!:t 
of the car upon the draft rigging of the connecting car. 
(7) It should curve freely, but have the minimum cf 
lateral motion.” 

The same writer claimed that the whole of these require- 
ments were fulfilled in a particular coupler which he 
specified, but as to this each engineer and inventor will, of 
course, have his own opinion, as he will likewise, concerning 
the comparative advantages of a slack and a tight coupler. 
Both the latter systems are now on view at the Inventions 
Exhibition, and we can imagine no more useful work than 
that of thoroughly sifting and testing their respective 
merits, so as to place this hitherto neglected branch of 
railway working on the same highly “pega d scientific 
and economic footing as the brake and the block systems. 


MISCELLANEOUS MACHINERY AT THE INVEN- 
TIONS EXHIBITION. 
No. IIL, 

Messrs. Harnory, Davey, and Co., of Leeds, have 
an exhibit which comprises a number of specialities. 
Figs. 4 and 5 represent two varieties of deep well pumps 
lately patented + Mr. Davey, and which have been 
specially designed with a view to simplicity of construc- 
tion. There are two working barrels, each provided with 
a bucket, one bucket making the up stroke while the other 
makes the down, so that there is a continual delivery of 
water into the rising main. In this way the advantages 
of adouble-action pump are secured without the intro- 
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duction of any valves beyond those in the buckets them- 
selves. Another important feature is that the pump is 
self-charging. This will be seen by reference to Fig. 4, 
which shows a section of one of the patent pumps for use 
above the water level. The lower portion is formed into a 
vessel into which the working barrel projects, the suction 
pipe also being carried up as high as possible, so that 
when the pumps are standing, water sufficient for 
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charging purps‘s is s‘ill retained in the chamber. Fig. 5 
represen 8 the same type of pumps modified to suit the 
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PRICE AND BELSHAM’S DRILL. 


condition of having to be placed below the water level in 
awell. In this form the importance of dispensing with 
suction valves is even greater than it is in the pump we 


PRICE AND BELSHAM’S DRILL. 


have just described, because suction valves under water 
can only be got at with the aid of fishing tackle or divers. 
Those who have had much experience with deep well 


pumps will fully realise the great saving in both time and 
money from dispensing with the use of such tackle. In this 
new pump all the working parts are taken out with the 
bucket by simply drawing the rods. It will be noticed that 
the bottom barrel is provided with a cover fitting into a 
conical seating above the bucket, the cover coming away 


could be desired, every care erten | been taken not only in 
designing each part so that it should be easily and cheaply 


made, but in providing large wearing surfaces, generally of 
gun-metal, so as to avoid the necessity of frequent atten- 
tion at the hands of skilled workmen. 

In Group VII., Naval Architecture, Rees’ disengagi 


when the bucket is drawn. The tops of the barrels are 
formed into air vessels. 


and hooking-on hooks, for ships’ boats, are exhibi' 
Messrs, W. Reed and Co., of ae 


by 
London-street. These 


Brak 


Four examples of the Davey motor or safety engine are 
exhibited, two in the electric lighting department and two 


HATHORN DAVEY, AND CO,’8 DEEP WELL PUMPS AND DOMESTIC MOTOR 


hooks are shown by the accompanying engravings. The 
following are claimed as among the special features of the 


among the machinery in motion, one of the latter being | device:—The hooks can be fixed to the ordinary fitti 


shown in operation driving a set of deep well pumps suitable 


| of boats without the slightest alteration. They can 


for supplying water to a mansion or private house. This shackled on to the sling or span equally as well as to ring 


motor was fully described and illustrated in Tue 


_ or eye bolts. Having fixed hooks at back of the shank— 


ENGINEER, in connection with the se meeting of | a8 shown on engraving—the hooking on and getting the 


the Royal Agricultural Society last year. 
quite new. 
been largely adopted and has been tly 


proved and simplified in matters of detail. It is 


t was then | 
Since that time, we understand, it has | a great 
im- | ——— need not be used in ordinary 
| the dise: 


boat quickly out of the water is greatly facilitated, and is 
The fixed hooks 
fine weather, as 
ngaging hook can be easily attached and kept in 


advantage in stormy weather. 


specially suited for pumping water for the supply of | position by one hand till the safety pin, which prevents it 


country houses, railway stations, &c., and is generally | 
wer is | 


applicable to all 


urposes for which small 
required. Its chief 


eatures are its safety, the small amount 


of unskilled attention necessary, and the small quantity of 


REES'S BOAT-LOWERING HOOK. 


fuel consumed, 61b. of coke sufficing to give a horse- 
_— for one hour. The motors in the electric lighting 

epartment are illustrated in Fig. 6. The boiler, which is 
shown in section, is detached from the machine itself and 
is of a novel form, being so constructed that when once 
filled with coke it will go for eight hours without further 
attention. This is a matter of great importance. The 
motor works with steam of atmospheric pressure, which 
is condensed by means of a supply of a cold water. 
When used for pumping purposes the water supply 
itself is made available for condensing, and in other 
cases a circulating tank is required. This, however, need 
not be of large dimensions, as the water may be used over 
and over again. The water resulting from the condensa- 
tion of the steam is returned again to the boiler, and 
as no oil or lubricant is - into the steam cylinder, the 
boiler is kept perfectly clean and free from deposit of 
any sort. 


e workmanship of these motors is all that | 


REES’S BOAT-LOWERING HOOK. 

from unhooking, is put into place. In lowering the boat, 
the man in charge holds the thin line till the boat is in the 
water, when, assuming it to have taken the water evenly, 
he lets go the line, and both hooks are released instantly 
and simultaneously. If, however, the boat is allowed to 
take the water on an even keel, this thin line is not at all 
necessary, its use being simply to prevent the possibility 
of either end becoming unhooked in the event of one end 
taking the water before the other, as sometimes happens. 

Messrs. Price and Belsham, Queen Victoria-street, E.C., 
exhibit a new patent automatic feed drill. This tool has 
been designed to combine the requirements of a bench 
drill and ratchet brace, the special features in its construe- 
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tion being the automatic frictional feed and the continuous 
motion of the drill, the latter being obtained by means of 
mitre wheels and ratchets actuated by the usual back- 
ward and forward motion of the handle, as in an ordinary 
brace. As a result of these improvements, it is claimed 
that holes can be drilled more accurately and with much 
greater rapidity, as the necessity for putting on the feed 
by hand is entirely obviated, the drill advancing auto- 
matically by means of a frictional arrangement capable of 
adjustment, according as a quick or slow rate of travel is 
desired. This is accomplished by merely tightening or 
slackening a nut at the end of the spindle, which bears 
against a spring; and so varies the pressure on a loose 
collar, through which the screwed end of the spindle 

According as the pressure on the collar is great or 
small, it is either fixed or free to follow the spindle when 
it is rotated. In the one case the spindle travels at a rate 
due to the pitch of its thread, and in the other there is no 
travel at all; but if the pressure be so adjusted as to 
merely retard the rotation of the collar, it is obvious that 
the feed will then be due to the difference between the 
rates of rotation of the spindle and collar, and this may be 
varied at will by altering the pressure upon the spring. 
By referring to the annexed illustrations, which show the 
drill carried in two forms of stand, it will be seen 
that it can be readily chan from the bench stand 
to the Universal stand. is is accomplished by 
removing the nut on the back of the hollow arm. The 
Universal stand is provided with a slotted flange coupling, 
by means of which the drill can be readily and securely 
fixed at any desired angle, all that is necessary being to 
unscrew two $in. nuts, and tighten them up again when 
the drill is in position. By simply adding a belt pulley or 
hand fly-wheel, the drill may be driven’ by. power, or by a 
continuous hand motion. The whole of the castings are 
of malleable iron or steel, the working parts being entirely 
enclosed in a casing of the former material. The appara- 
tus is therefore likely to be very durable, even if exposed 
to the usual rough handling that such a tool is sure to 
meet with in engineers’ and boiler-makers’ shops. This 
will be found a useful tool. It is light and handy, the 
weight being only 21 Ib. without the stand. 

On this page we illustrate Fisher and Walker’s patent 
friction clutch as applied for working an endless rope for 
underground haulage in collieries, which is exhibited by 
Messrs. Walker Brothers, Wigan. A is the main drivin 
shaft, to which is firmly keyed the cast iron friction whee 
B, truly turned on the outside. C is the rope pulley which 
is bored to fit the shaft, but is not keyed to it, and in 
which three pins D are secured. On the friction wheel is 
a clip E, made in this case in three segments, the ends of 
which are enlarged and fitted with gun-metal nuts in 
which work the right and left-handed screws F. Each 
segment of the clip is made with a boss and hole for 


FISHER AND WALKER’S FRICTION CLUTCH. 


receiving one of the pins D. G is a cast iron box sliding 
on a feather, and provided with arms H carrying links 
which are attached to the ends of the levers I, keyed to 
the right and left-handed screws F. When the sliding- 
box is moved on the shaft by means of the hand wheel K, 
and connecting gear, motion is communicated to the right 
and left-handed screws, so that the clip ring opens and 
allows the friction wheel to revolve freely with the driving 
shaft, while the rope drum remains at rest. When the 
box is moved in the opposite direction, the clip is closed on 
the friction wheel, which it grips, and is thereby caused to 
revolve, carrying with it the rope drum by means of the 
pins D. The right and left-handed screws can be arranged 
so that the clutch can be put into gear by moving the 
sliding-box in either direction as may be most convenient. 
The endless rope system for underground haulage in 
collieries has been largely applied by Messrs. Walker 
Brothers in cases where a double road could be laid down, 
and has, we understand, been proved to be very economical 
in working. The ordinary mode of applying this 
system is to distribute the wagons over the whole 
length of the ropes, both as regards the empties going in 
and the full ones coming out of the mine. In this way, 
with the wagons fixed at intervals of from ten to twenty 
yards apart, and the rope moving at the rate of 
one and a-half miles an hour, a very large amount of mate- 
rial can be passed along one set of ways, while the expendi- 
ture of power for hauling is reduced toa minimum, The 
ropes may either be fixed above or below the wagons, but 
in the majority of cases the latter is the most convenient 
method. With either arrangement the ropes are in a 

eat measure carried by the wagons and prevented from 
rubbing on the ground, independently of the rollers fixed 
for the purpose. A usual mode of working is to fix the 
haulage engines overhead at a convenient spot, where the 
main roads meet, the rope pulleys being placed below the 


floor on a vertical shaft. A number of pulleys may be 
fixed to one shaft, and the ropes directed by suitable 
carrying pulleys to the floor, and thence along the various 
roadways requiring to be worked.. We are informed that 
the ropes last a very long time, some having been eer 
in use for over four years without requiring to be replaced. 
This is probably due to the absence of severe jerks, which 
cannot “ avoided when the rope has to be stopped and 
started every time a train is to be hauled. 

A well-designed and well-made locomotive is exhibited 
in the Main Gallery of. the Exhibition by the Vulcan 
Foundry Company, Newton-le-Willows. The engine is 
the first of two built by the company to the design of 
Major English, R.E., to replace similar engines sent to the 
Soudan, originally employed on the works in connection 
with the fortitications at Chatham, where they had already 
done good service. The following are the principal par- 
ticulars, viz.:— 


Diameter of cylinders... ... ... ... ... Tin. by 12in. 
Diameter of coupled wheels... ... ... 8}in. 
Diameter of bogie... ... ... ... ... 1ft. 8tin. 
Capacity of tank ... 
Heating surface : 
Tubes, ljin. diameter (71)... ... ... = 204sq. feet 
Weight, loaded ... ... ...  10 tons 
Gauge of railway... ... . 18in. 


sure — Ib, Although the details contain points of 
interest, 


are curved toa radius of 50ft. From our sectional and 
detail engraving, supplemented by the perspective given 
at page 85, every detail as well as the general character 
of the design will be fully gathered. 

We give this week a full page illustration of a large 
fixed rivetting machine, designed by Mr. R. H. Tweddell, 
and constructed by Messrs. Fielding and Platt, Gloucester, 
a detailed description of which, with further drawings, we 
hope to publish in our next. The type of this machine is 
that usually adopted for all fixed rivetters of the largest 
sizes, capable of exerting closing pressures of from 100 
to 150 tons, and having gaps up to 12ft. in depth, the 
design having been specially made to meet the require- 
ments of engineers engaged in the manufacture of large 
marine boilers for working with the high pressures now 
used in triple expansion engines. 


PRIVATE BILL LEGISLATION. 

AFTER this week, with a prospect of the prorogation of Parlia- 
ment within a fortnight, there will be little to record in regard 
to the progress of Private Bills, There are few now left to be 
dealt with, except to announce their final stage; but the past 
week has yielded some interesting material in the Committee- 
rooms and in the two Chambers. Within a few days of the 
end of the inquiry the Committee again interposed and gave a 
peculiar and quite unex turn to the proceedings. The 
Chairman, observing that the Committee had now been sitting 
six weeks and the session was rapidly nearing its close, stated 
that if the Committee had to decide the question upon the 
engineering evidence, and upon that alone, they would 
pass the Bill This conclusion they had come to after 
considering the alternative plan put forward by Mr. Lyster 
last year, and of the limits of deviation which the pro- 
moters were now willing to adopt. That consideration also 
applied to the question of abstraction of water, dredging, and 
interference with the outfall of the Weaver. Upon this intima- 
tion some conversation followed, and it was arranged that the 
promoters should bring up a modified plan, showing the full 
alterations they were willing to make in their own scheme. 
Incidentally the chairman said the Committee did not think 
that, solely on engineering grounds, there was sufficient reason 
to stop the Bill, but they did consider it important to interfere 
as little as possible with the estuary. Mr. Lyster’s plan 
interfered with the estuary less than that of the promo- 
ters, and the Committee believed the promoters might 
interfere less than they did, and yet keep within their 
limits of deviation. In pursuance of this understanding, on the 
following day Mr Pember brought up a plan exhibiting the 
modifications they were prepared to accept in their own scheme. 
The modified plan in many points follows the Iines of the 
original, and everywhere keeps within the limits of deviation as 
defined in the Bill, but opposite Eastham and in crossing the 
estuary of the river Weaver—at which points the principal ab- 
straction of tidal water will be caused—the promoters have 
made the lines of the canal to correspond with those of the 
alternative scheme proposed last year by Mr. Lyster, engineer 
to the Mersey Docks Board. At some points Mr. Leader 
Williams’ original plan infringed upon the estuary even less 
than that of Mr. Lyster, and at these points no alteration has 
been made, On the whole, the promoters assert that the modi- 
fied plan will cause even less abstraction from the tidal area of 
the estuary than would Mr. Lyster’s plan. As regards the 
dredging opposite Eastham, the promoters originally proposed to 
take powers to go to adepth of 20ft. below low water of ordinary 
spring tides, but before the Lords’ Committee they offered to 


.| reduce that depth to 16ft. No stipulation was, however, made 


on that point by the Committee. The modified plan shows 
dredging to the depth of only 15ft. below low water of ordinary 
spring tides, This alteration would leave a depth at high water 
of spring tides of 45ft. and of 35ft. at neap tides over the dock sill 
at Eastham, and would not seriously interfere, as the promoters 
contend, with the efficiency of the canal. Subsequently, sections 
and new clauses to with the modified plan were handed in. 
Describing the chief of the new clauses, Mr. Pember said the 
first alteration of importance was to the effect “that the lower 
sills of the locks at the entrance to the canal at Eastham shall 
not be constructed at a lower level than 23ft. below the datum 
level known as Old Dock sill” at Liverpool. In the original 
Bill the level mentioned was 28ft.; the limits of deviation 
allowed an alteration vertically of 5ft., and this alteration, Mr. 
Pember asserted, was tantamount to dredging outside Eastham 
to adepth of only 15ft., because a 23ft. sill would make it 
absurd to dredge below 15ft. Mr. Lyster, the engineer to the 
Dock Board, proposed to dredge 12ft., the original Bill proposed 
20ft., and he now undertook to limit the dredging to 15ft. 


Another amended clause of importance related to the limits of 
deviation. Mr. Pember said he understood the Committee, 
supposing they passed the Bill, to desire to fix aline beyond 
which the canal should not go further into the estuary. In effect 
the Committee said, “We will take care that your encroachment 
on theestuary is reduced toa minimum, and wewill carefully detine 
it.” Mr. Pember next submitted a tabular statement of tidal capa- 
city cut off from the estuary of the Mersey by the proposed 
works. On a 14ft. tide the gross abstraction according to the 
deposited plan would have been 5,904,952 entire yards, and, 
according to the modified plan, the abstraction would be 
3,765,973 cubic yards, In Mr. Lyster’s plan the amount of 
abstraction would be, according to the promoter’s calculations, 
5,008,000 cubic yards, and according to his own calculation 
4,138,000 yards. Deducting in each case the amount of capa- 
city added to the estuary by dredging at Eastham and Runcorn 
Bridge above the level of low water, the net amount of 
abstraction would stand thus: Deposited plans, 5,589,952 yards ; 
modified plans, 3,350,973; Mr. Lyster’s plan, according to the 
promoter’s calculation, 4,793,000; and Mr. Lyster’s plan 
according to his own calculation, 3,823,000. The promoter’s 
net abstraction on a 14ft. tide was, therefore, according to Mr. 
Lyster’s figures, nearly half-a-million cubic yards lesg than that 
involved in Mr. Lyster’s plan. Mr. Pember further explained that 
in this plan the canal would rot getintotheestuary between East- 
ham and the river Weaver, and in no case would it be more in the 
estuary than would Mr. Lyster’s. After this some more com- 
mercial evidence was taken, and on Monday the investigation 
entered on its last stage, viz., the closing speeches of the various 
counsel, 

Looking now at the general Bills privately promoted, we find 
that the difficulty raised in the House of Lords over the Regent’s 
Canal City and Docks Bill has been overcome, and the measure 
passed by a Lords’ Committee. Having passed the Commons, 
the Bill was opposed in the Upper House on the ground that a 
provision for paying interest out of capital during construction 
was contrary to the Standing Orders. The importance of the 
measure was very generally recognised, and the matter was 
solved by sendi the Bill to a Select Committee—over 
which Lord Hatherley presided—which reported in favour 
of the Bill on the ground that it would be difficult to 
raise the money unless interest was made during construction. 
The preamble of the Corporation Tower Bridge Bill has also 
been declared proved by Earl Beauchamp’s Committee, although 
some difficulty has sprung up in regard to compensation. Mr. 
Saunders, representing the wharfingers and other opponents, 
proposed the insertion of a clause giving the owners of property 
between London Bridge and the new bridge a right to claim 
compensation for anything in the scheme injuriously affecting 
their property. To this Mr. Littler, for the Corporation, 
demurred, contending that under such a clause the Corporation 
would have to pay at least a million and a-quarter in compensa- 
tion. Instead of that he proposed to give compensation to the 
extent of one year’s net rateable value, which would amount to 
£75,000. 

The Chairman expressed the opinion that two years’ rateable 
value should be given, and there the point was left, to be sub- 
mitted to the Corporation at their next meeting. 

The Metropolitan Board of Works Bill for, inter alia, esta- 
blishing steam ferries at Greenwich and Woolwich, has been 
approved by a House of Lords Committee; and a Bill to extend 
the time for constructing a subway from Poplar to Greenwich, 
being unopposed, has passed the House of Lords, The Hull Bridge 
Bill, which we mentioned last week, has also passed, subject to 
a slight change in the design. In the Lower House the South- 
wark and Vauxhall Waterworks Bill has been withdrawn by 
reason of the lateness of the period and the amount of opposi- 
tion threatened; but in the Upper Chamber the Waterworks 
Clauses Act (1847) Amendment Bill has been read a third time, 
after a final protest by Lord Bramwell on behalf of the Water- 
works Companies. 

Nearer 100 than fifty private Bills have received the Royal 
Assent, including most of the railway, tramway, and water 
schemes which we have from time to time described and followed 
in their progress. A curious measure, not involving engineering 
or structural works, which has passed through Parliament this 
session, is the Townley Estates’ Bill, the object of which is to 
divide an estate of 40,000 acres among various members of this 
family. 

It may be here mentioned that at the meeting of the Liver- 
pool Chamber of Commerce on Wednesday the following reso- 
lution was adopted :—‘ That, in the event of the Commons 
Committee passing the preamble of the Manchester Ship Canal 
Bill, it is the opinion of this Council that a clause ought to be 
inserted to secure that the necessary funds shall be forthcoming 
should the Mersey Conservators have occasion to call on the 
company to restore the estuary to its original condition in case 
of injury thereto. That it appears to the Council that this 
object can be attained either by making the liability of the 
shareholders for this particular object unlimited, or else by 
attaching an adequate reserve liability to the shares, such 
reserve liability to be applicable solely to this purpose.” 


BreEAKING STEEL wiTH DynamiTEe.—The Lackawanna Iron and 
Coal Company at Scranton has for a long time been trying to 
devise some way of breaking up a lot of 6-ton chunks of steel so 
that they could be utilised. The American Manufacturer says 
these masses of metal became chilled in the ladles from time to 
time on account of the outlets getting clogged, so that the work- 
men were unable to pour the molten steel into the ingot moulds. 
They have been accumulating for several years, and the company 
has tried in various ways to break them, but the trials have been 
devoid of any result until now. A 3000 lb. oblong weight of steel 
dropped on one of the 6-ton bell-shaped masses from a height of 
50ft. failed to break it, or even to crack the surface, and after this 
experiment had been repeated forty or fifty times it was abandoned. 
Then one of the workmen suggested that powder be used as an 
explosive to shatter the chunks. Soa hole jin. in diameter was 
drilled into the centre of one of the chunks for a dist: of 18in. 
It was filled with powder, and a steel plug with a priming hole in 
it was screwed into the orifice. When the powder was ignited by 
a slow match the workmen, who had retired to a safe distance, 
expected to hear a terrific explosion. The powder had no more 
effect on the mass than so much water would have had. A man 
who was used to handling dynamite was then asked to try his skill 
on one of the chunks. The steel plug was unscrewed and a dyna- 
mite cartridge 5in. long was placed in the hole, Then the plug 
was screwed in again and the dynamite exploded. All that the 
dynamite did was to blow the plug out. The next thing done was 
to place two cartridges of dynamite in the hole and to tamp them 
down with sand. When they exploded the force all went out of 
the hole in the wake of the sand. The dynamiter said that he 
would keep on adding one cartridge at each trial until the hole 
would not hold any more, and he put in three cartridges the third 
time and tamped them down with sand. The explosion was heard 
in every part of the city. The three cartridges had cracked the 
6-ton mass into a number of pieces small enough to be melted. 
One piece, which measured 1200 1b., was thrown more than 100ft. 
Over thirty chunks of the same size will be similarly treated during 
the summer, 


These engines take a gross load of 45 tons up an incline of 
1 in 35 at the rate of ten miles the 
ment, which was designed by Major English to enable the 
engine to pass readily curves having very short radii. The 
rails upon which the little Mars stands in the Exhibition 
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RAILWAY MATTERS. 


A RaILWay is talked of to connect Beverley and Hornsea, and it 
is proposed to construct docks at the latter place. Direct commu- 
nication from Beverley to the sea would be an advantage alike to 
Yorkshire manufacturers and agriculturists. 


‘HE Russian papers state that the work on the Trans-Caspian 
Railway is progressing rapidly. Large quantities of material have 
been forwarded, and forty engineers are employed on different 
parts of the line. Thesecond railway battalion is reported to have 
reached Krasnovodsk on the 10th inst. 


Tue Great Northern Company has about 800 horses in London 
alone, and their vans me rom 1200 to 1800 tons daily through 
the streets of the metropolis. Over London Bridge this company 
sent in one year 4056 vehicles, and over Blackfriars 31,720, or over 
both bridges for the year 35,000 loaded and 16,900 empty. 

No less than five collisions—20 per cent. of the whole of the 
American railway accidents, during last May—were caused b 
trains breaking in two. Two were caused by the absence of signa 
where they were needed; one each by a mistake in train orders, 
by a misp switch and by a runaway engine, the last being 
probably due to a broken throttle valve, 

THE headquarters of the Hurnai Railway are now plared at 
Quetta. Several thousand men are working on the section east 
of Hurnai, and their health is reported to be good, although a 
few cases of cholera have “as The route adopted for the 
extension from Shebo to the Khojak Pass is now being surveyed, 
and the requisite material has been ordered from England. 

THE new East Railway Station at Bournemouth, to which we 
recently referred in this column, was opened last Friday for pas- 
senger traffic. It is a hand and dious structure, and 
has been built at a cost of some £40,000 by Messrs. Perry and Co. 
of Bow, from designs prepared by the engineer of the London and 
South-Western Railway Company. It is 350ft. long by 95ft. span, 
with a glass roof about 40ft. from the platform, carried on massive 
iron girders, eavh of which weighs over 17 tons. The platforms 
are 25ft. wide. 


Tue Great Eastern Railway Company is making special arrange- 
ments by means of its new steamers for visitors to the Antwerp 
Exhibition. The steamer Adelaide will leave Harwich for 
Antwerp at 11 a.m. on Saturday, August Ist, in connection with a 
special train from Live l-street station at 9a.m., and return 
from Antwerp on Tuesday morning, giving passengers two clear 
days at the Antwerp Exhibition or in Brussels. The s.s. Norwich 
will leave Harwich on Friday evening and the Ipswich on Saturday 
evening for Antwerp, in addition to the ordinary steamers on 
each night to Rotterdam in connection with the continental 
expresses from London at 8 p.m. and Doncaster at 4.48 p.m. 


In answer to a question in the House on the 27th on the railway 
from Suakim to Berber, Mr. W. H. Smith said that no report had 
been received on the condition of this railway, but it was known 
that one portion nm da: y heavy rains and another 
portion had been torn up by the Arabs, The total length laid 
down was 18? miles, but this was not guarded beyond the western 
redoubt or maintained beyond 14 miles from the landing place. 
About 15,000 tons of rails and 375,000 sleepers were provided, of 
which all the rails and 350,000 sleepers were despatched to Suakim, 
About one-sixth of the materials sent out were landed at Suakim, 
and were still there. The remainder would be brought back, and 
would probably be made use of at certain military stations where 
tramways were required. 

An extraordinary occurrence took place on the 16th inst 
on the Denbigh and Ruthin Railway. A butcher was driving 
home a fat bullock, when the animal escaped on to the rail- 
way. The driver of the four o'clock train came down upon the 
animal on leaving Denbigh. The whistle was blown and the brakes 
applied, but the engine struck the animal, ~~ it forward help- 
less, but still on the line of rails. The engine, and several carriages 
jolted violently over the dead carcase, but the last carriage was 
turned completely over, and was dragged along in this alarming 

ition for 300 yards, doing great damage to the permanent way. 

e@ passengers escaped without injury, but were greatly alarmed 
at the violent oscillation. accident on an embank- 
ment, and had the engine left the rails a terrible catastrophe 
must have occurred, 


CoLpuRN’s wood and paper brake shoe, a shoe consisting 
alternate layers of compressed paper and wood, of about jin. each, 
has, the Railroad Gazette says, been recently tested on the New 
York Elevated Railroad, three cars on the Third Avenue line having 
been equipped. These cars are stated to have been in daily service 
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for thirteen weeks, making a run of 9271 miles, ype eight weeks 
and 6000 miles of the standard metal shoes of the road. This, it 
is claimed, would equal a run of 200,000 miles on an ordinary road, 
since the number of stops is about twenty times asmany. Quicker 
stops can be made than with metal shoes, it is said, and naturally 
with much less wear to the wheel tread. The patentee is L. 8. 
Colburn, of Oberlin, O. There is especial necessity for some other 
than a metallic shoe on the elevated roads, if it can be had, to avoid 
the annoyance and danger to eyesight of flying particles of metal. 

TuHE Railroad Gazette record of train accidents in May contains 
brief accounts of 25 collisions, $4 derailments, and 3 other accidents, 
being 62 accidents in all, in which 8 persons were killed and 65 
injured. Three collisions and 4 derailments caused the death of 
one or more persons; 5 collisions, 5 derailments and 2 other acci- 
dents caused pay And persons but not death. In all 7 accidents 
caused death and 12 injury, leaving 43, or 69 per cent. of the whole 
number in which there was no injury to persons serious enough for 
record. The 25 collisions killed 4 persons and injured 12; the 34 
derailments killed 4 and injured 50, while in the 3 other accidents 
3 persons were hurt, All the persons killed and 32 of those injured 
were railroad employés, who thus formed 49 per cent. of the 
injured and 55 per cent. of the whole number of casualties. No ag 
senger was reported killed last month. As compared with May, 1884, 
there was a decrease of 14 accidents, of 24 killed, and of 85 injured. 

BETWEEN eleven and twelve last Friday night an accident 
happened on the London and North-Western Railway at Chelford. 
About ten o’clock a goods train left Crewe for Manchester, and at 
10.33 a passenger train followed. The night was very foggy, and 
both lights and signals were completely obscured. When the 
goods train was passing the signal-box at Chelford, the express 
passenger train, which was following, ran into the tail end of the 

oods train with great force. Portions of the wagons were sent 
fiyin in all directions. One was thrown against the signal-box, 
which it smashed up, and telegraphic communication was at once 
stopped. The lines were strewn with broken wagons and goods, 
including immense quantities of fruit. The passengers in the 
express were greatly alarmed, and a Manchester lady and gentle- 
man complained of being hurt. The guard and signalman had 
remarkable escapes. The line was blocked until eight o’clock on 
Saturday morning. 

As such instances as the following are somehow left out of the 
brake returns to the Board of Trade, it is necessary that they should 
be published elsewhere, for the lives of passengers on otherwise one 
of the best equipped and managed of British railways are endangered 
by the cause of the facts:—It seems that on the 6th inst., the 6.10 
a.m. Midland train from London to Leicester, consisting of the 
equivalent of 19 vehicles, lost about half an hour in running owing 
to the difficulty in releasing the vacuum brakes, and in stopping at 
Leicester the train was broken into three pieces. ain on the 
24th inst. the 9.15 p.m. Midland Scotch train from London was 
forced to be stopped at Thurmaston signal box, about two miles out 
of Leicester, owing to the tires on the wheels of a van being, it is 
said, red hot, The brakes could not be released, the luggage was 
a tothe ballast, and the van put back into Leicester station. 
These little incidents caused a delay of one hour and ten minutes 
to this important competitive train. 


NOTES AND MEMORANDA. 


A PAPER ‘‘On the Oxidation of Copper,” by MM. Debray and 
Joannis, is given in Compt. Rend. 99, 688:—‘‘ Copper becomes 
oxidised by heating it in air from 350deg. up to a temperature at 
which the dissociation of the oxide attains a tension of } atmo- 
sphere, when cupric oxide is formed without passing through the 
intermediate state of cuprous oxide. Cuprous oxide is oxidised at 
a moderate heat even more rapidly than metallic copper. Ata 
very high temperature cupric is converted into cuprous oxide.” 

THE deaths registered during the week ending July 18th in 
twenty-eight great towns of England and Wales corresponded to 
anannual rate of 19°5 per 1000 of their aggregate population, which 
is estimated at 8,906,446 persons in the middle of this year. The 
six healthiest places were Halifax, Bradford, Brighton, Hull, 
Derby, and Bristol. In London during the week ending July 18th 
2411 births and 1616 deaths were registered. The annual death- 
rate per 1000 from all causes, which had been 16°3, 17°5, and 18°0 
in the three preceding weeks, rose to 20°6, a higher rate than has 
prevailed in any week since April last. 

In the Inventions Exhibition, Stand 1092, West Arcade, is a 
most ingenious application of compressed air by Mr. Birch to the 
requirements of the artist and draughtsman. A supply of com- 
pressed air is provided by a foot pump, and this is led by a small 
pipe to an instrument held in the hand and containing a jet nozzle 
near the end of a small trough for containing ink or colour. In 
the trough a needle reciprocates, its point projecting more or less 
at every reciprocation. The point thas carries a small quantity of 
ink or colour, which is blown off by the air jet. Very remarkable 
and delicately shaded drawi are rapidly produced by its aid, 
and it has very numerous applications. 

Tue Concert Hall at the Albert Exhibition Palace, Battersea 
Park, in which the celebrated Holmes organ is erected, compares 
favourably as to the space apportioned to the audience, with some 
of the best-known buildings devoted to music throughout the 
world, Thus the largest buildings of the sort are at—La Scala, 
Milan, length 105ft., width 87ft., height, 67ft.; San Carlos, 
Naples, length 100ft., width 85ft., height 103ft.; Grand Opera, 
Paris, length 103ft., width 102ft., height 73ft.; Covent Garden, 
London, length 89ft., width 80ft., height 55ft.; Metropolitan, New 
York, length 108ft., width 101ft., height 82ft.; Albert Palace Hall, 
Battersea, length 157ft., width 118ft., height 60ft. Thus it is seen 
that while the Albert Palace Concert Hall is 157ft. long, the 
average of the other five is J01ft.; while it is 118ft. wide, the 
average of the other five is 71ft.; but it is only 60ft. high, and the 
average of the other five is 76ft. The superficial area devoted to 
the audience is as follows :—At La Scala, Milan, 9135 square feet; 
San Carlos, Naples, 8500; Grand Opera, Paris, 10,506; Covent 
Garden, London, 7120; Metropolitan, New York, 10,908; and 
Albert Palace Hall, Battersea, 17,626 square feet. 

From time to time some new hygienic scare is invented, reigns, 
and dies, and we are happy until some pessimistic scare-hunting 
sanatarian invents a new one. Some hobby riders will feel inclined 
to kill M. de Parville when they read his article in the Journal des 
Débats. If we listen to him, bacteria will soon be useless as a 
scare. The proportion of bacteria in a cubic metre of atmospheric 
air is, according to M. de Parville, 0°6 in sea air, 1 in the air of 
high mountains, 60 in the principal cabin of a ship at sea, 200 on 
the top of the Pantheon, 360 in the Rue de Rivoli, 6000 in the 
Paris sewers, 36,000 in old Paris houses, 40,000 in the new hospital 
of the Hétel Dieu, and 79,000 in the old hospital of the Pitié. In 
Ryder-street, St. James’s, a cubic metre of air contains only 240 

teria, whereas in the Rue Rivoli the same quantity of air con- 
tains 360. M. de Parville says the superiority of London air as 
compared with the air of Paris is shown not only by its containing 
fewer bacteria, but also by the rate of mortality being smaller. 
The greater purity or lesser impurity of the air of London is 
accounted for by London being nearer than Paris to the sea, by its 
covering a greater extent of ground in proportion to the population, 


MISCELLANEA. 


THE London offices of the Chillington Galvanising Com: are 
now at 4, Cullum-street, E.C., Messrs. Percival Sanford al Co, 
being the agents in London. 

THE first visit of the Inventors’ Institute to the International 
Inventions Exhibition at South Kensington will take place to-day. 
Members will assemble at 4 p.m. in the entrance vestibule from 
Exhibition-road. 

GREAT preparations were made at Venice for the launch there, 
yesterday, of the new ironclad Francesco Morosini, in the presence 
of the King and Queen of Naples. People were flocking into 
Venice from all directions, and it was e that the members 
of the Moorish Embassy would be present. 


THE City Press states that the special committee appointed by 
the Corporation to report as to some scheme for the future 
administration of the a will probably recommend that the 
Home Secretary be approached with a plan for creating separate 
municipalities for the districts represented by the old Parlia- 
mentary boroughs, with the addition, perhaps, of West Ham. 
The suggestion will include a central council at Guildhall for 
common purposes. 


HER Majesty’s ship Icarus was launched at Devonport Doc! 

on Monday in the presence of over 10,000 people. The vessel, 
which was christened by Miss Phillimore, fam vo of Admiral 
Augustus Phillimore, commander-in-chief, is of the Mariner and 
Racer class. She is 950 tons, and 1200-horse power, and will attain 
a speed of 14 knots without forced draught. She is armed with 
eight 5in. breech-loaders and four Nordenfeldts and Gardner guns, 
Her total cost when ready for sea will be about £50,000. 


DurinG the last few days a strike of a serious character has 
existed among the sailors and firemen employed in the Atlantic 
steamship trade. It appears that some of the large Atlantic 
companies have recently reduced the wages by 10s. per month per 
man, Firemen who formerly received £4 10s. for what is known 
as the ‘“‘ Western Ocean voyage” are now offered £4 per month. 
The pay for the sailors for the same voyage has been reduced from 
£4 to £3 10s. per month. Several of the companies have not yet 
made any reduction, but it is thought they will do so. 


THE Southwark Foundry and Machine Company, of Philadelphia, 
has just completed and is preparing for shipment a pair of centri- 
fugal pumping engines for the United States Navy Yard at Mare 
Island, Cal., which are claimed to be the largest «ver made in 
America, and, with one exception, in the world. Each pump 
weighs 165,000 lb. |The engine cylinders are 28in. in diameter by 
24in. stroke. The pumps are over 11ft. in diameter, and each 
has a capacity of 40,000 gallons per minute. All the pump pipes 
are 42in. in diameter. Each engine drives a pump direct, and 
each acts independently of the other. The engines are supplied 
with the Porter-Allen link motion. 


ABOUT a year ago extraordinary deposits of magnesite were dis- 
covered in Styria. As is well known, no material is so admirably 
adapted for furnace-lining, for durability and fire-resisting proper- 
ties as magnesite. The composition of the material is approxi- 
mately as follews :—Carb gnesia, 90°30 to 97°32 per 
cent.; carb limestone, 0°05 to 0°61 per cent.; argillaceous 
earth, 1°40 per cent.; iron oxide, 4°49 per cent.; insoluble 
residuum, 3°73 per cent. This residuum is found to consist of 
silicic acid, 0°93 per cent.; argillaceous earth, 0°21 per cent.; iron 
oxide, 0°18 per cent.; magnesia, 2°41 per cent. Magnesite, after 
being dead burnt, is chiefly eek | in the form of magnesia 
stone for furnace bottoms, and already a considerable trade has 
sprung up for this and other purposes. The employment of 
magnesia stone is not, however, confined to the steel industry. 
Messrs. Zeitz and Co., Sheffield, are introducing it for the use of 
cement manufacturers and zinc smelters. 


and by its houses being lower. 

THE following on the distillation of American petroleum is from 
a paper by M. D. Mendeléeff:—‘‘On carefully fractioning the 
portion of Baku—Caucasian—petroleum, which boils between 
50 deg. and 120 deg., the density of the fractions diminishes as the 
boiling point rises from 55—62 deg., from 80—90 deg., and from 
105—110 deg, American petroleum shows the same peculiarity ; 
thus, the sp. gr. of the fraction boiling at 80deg. is 0°7347 at 
17 deg., which is the same as the sp. gr. of the fraction boiling at 
75 deg.; beyond this point the gravity augments as the tempera- 
ture is raised until 104deg., when the sp. gr. is 0°7543 at 17 deg., 
and again diminishes, being 0°7270 at 17deg. for the fraction 
between 115 deg. and 117 deg., the same density as those boiling at 
98 deg. and at 8ideg. The gravity then again augments with the 
temperature from 117—125deg. American and Caucasian petro- 
leums are therefore similar in this respect, but the densities of 
fractions boiling at equal temperatures are different; thus, the 

vity of that fraction of Baku petroleum boiling at 80 deg. is 

‘7486 at 17 deg., whilst that of American coming over at the same 

temperature is 0°7347 at 17deg. The relative quantities of the 
fractions are also different for the two petroleums.” 

Tue ‘‘ Transactions” of the North of England Institute of 
Mining and Mechanical Engineers give the following results from 
a detailed report on an artesian well bored at Grissée, a town of 
25,000 inhabitants on the north coastof Java. The bore reached a 
depth of 747 metres—2451ft.—and observations of temperature 

en by Mr. J. Ph. Emerling, both during the progress of the 
boring and afterward, gave the following results, now published 
for the first time :— 


Depth 
Metres. Feet. Temperature, 
268 .. 830 March 4th, 1869.. .. .. .. .. 30°C. (86° F.) 
810°. 1017 16th, 38°C. (914° F.) 
36°C. (96'8° F.) 
416 .. 1865 taken after the completion of the 

422 .. 1885 March 20th, 1869.. .. .. .. .. 40°C. (104° F. 
472 .. 1549 taken after the completion of the 


510 .. 1673 taken after the completion of the 
730 .. 2895 taken after the completion of the 

M. Itrnskr and G, Von Knorre, writing on a new method of 
separating nickel and cobalt, in the Chemical News say: ‘The 
solution containing nickel and cobalt as sulphate or chloride—iron 
and chromium must not be present—is mixed with a fewc. c. of 
free hydrochloric acid. There is then added to the liquid, 
previously heated, a hot solution of nitroso-8-naphthol in hot 
acetic acid. The — is allowed to subside, and when cold 
the liquid is tested with a further quantity of the nitroso-naphthol 
solution. If the precipitation is plete, the deposit is filtered 
off after some hours, and washed with hydrochloric acid at 12 per 
cent., first cold and then warm, until the nickel is removed, and 
lastly with hot water. As the precipitate is very bulky, the filter 
used must not be too small; in other respects, the washing is easy. 
To the dry precipitate are added a few knife-points full of 
crystalline oxalic acid, free from ash; the filter is folded up and 
incinerated cautiously in a tared Rose’s crucible at a gradually 
increasing heat. It is then ignited in a current of hydrogen, and 
weighed as metallic cobalt. In the filtrate the nickel is thrown 
down, apparently quantitatively, by heating with potassium 
hydroxide after the bulk of the acetic acid has been expelled by 
heat. It is preferable, nowever, to precipitate nickel and cobalt 
together in an aliquot part of the solution by means of potassium 
hydroxide, and to weigh the metal after reduction in a current of 


hydrogen. In another portion of the solution the cobalt is deter- 
mined as above, and the nickel is found as difference.” 


In tion with the storm-water sewers now under course of 
construction by the Er Board of Works, is an aqueduct 
crossing the valley of the Wandle, between St. Anne’s-hill, 
Wandsworth, and Merton-road, West-hill. Near St. Anne’s 
Church the sewer comes out into the open high ground, after 
passing under Clapham Common and portions of Wandsworth 
Common, It is thence carried across the valley of the Wandle by 
an aqueduct consisting of fifty arches, being about,three-quarters of 
a mile in length. Garrett-lane is crossed over by an iron girder 
bridge, above which is the sewer, formed at this point by iron 
cylinders. The remaining portion of the ‘sewer, above the arches, 
is egg-shaped, and formed of concrete. Near Merton-road the 
sewer is again carried underground on to Putney and Roehampton. 
The contractor for the aqueduct, which is now almost completed, 
is Mr. J. Waddell, who is also executing those portions of the 
works between High-street, Clapham, and the terminus at Putney 
and Roehampton. 

AT the meeting of the Liverpool Water Committee on Monday, 
a report from the engineer was submitted, stating that during the 
fortnight ending the 21st inst. the total volume of water at the 
Rivington reservoirs had decreased by 158,000,000 gallons. Com- 
pared with the corresponding fortnight of last year there was a 
decrease in the total quantity of water in store of 1,336,000,000 
gallons. The chairman—Mr. Bowes—said the committee had 
foreseen this scarcity, and that was the reason they were so 
anxious to ~ on with the new works at Vyrnwy. The water 
was now so low that if there was not a good fall of rain they would 
practically be without water before October. A member said that 
the grass was growing down to the bottom of the Rivington 
reservoirs, which more resembled grazing ground than places for 
water storage. Water is supplied to the inhabitants during only 
twelve out of the twenty-four hours. It was resolved to use sea 
water for watering the streets instead of reservoir water. The new 
works will not be ready for at least three years. 


Aw American paper thus describes a tall chimney :—“‘ The large 
red stack at the Puebla smelter, which looms up above all other 
stacks and buildings in the city, attracts much attention. It can 
be seen from any part of the city, and is the first thing that meets 
the vision of the stranger as he approaches the Pueblos from the 
plains or mountains. The stack has but recently been completed 
ata cost of 20,000dols. It is 319ft. in height and 10ft. in diameter 
in the clear from the foundation up. It rests on 16ft. of smelter 
slag, which was poured in a liquid state in the ground 16ft. deep, 
and allowed to cool and solidify. On top of this, and above rome 4 
is a second foundation, 16ft. high, made of brick. The stack proper, 
which is 287ft. high, is made of iron and lined with fire clay. Itis 
the largest stack west of the Missouri River, and when completed 
was painted red. The stack reached here from the East in sections, 
and was put together with rivets as it went up. A blacksmith 
shop was carried up in the air with the stack, and all the work 
was done at the shop, which continued to ascend as the work 

Some time back our Manchester correspondent mentioned that the 
Government had decided to increase the weight of the heavy class 
of ordnance, and that Messrs. Craven Brothers, of Manchester, had 
received an order for a special boring tool, to meet the require- 
ments of this work. Although for the present the heavier type of 
guns are not being pushed forward, he understands that the plant 
which is in preparation is designed for turning out guns of from 
150 up to tons, should this be found requisite. With regard 
to the system now being introduced by the Government of so con- 
structing their guns as to afford greater facilities for replacing the 
inside linings when worn out, with the view of rendering this work 
possible of accomplishment on board ship or at a foreign station, 
there seems to be very considerable doubt amongst practical non- 
official constructors of ordnance as to the successful working of 
the system. The replacing of worn-out linings is, of course, a 
matter of no difficulty at Woolwich, but if attempted with the 


limited appliances available on board ship or at stations abroad, it 
is cuenta as most likely to end in failure, 
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COMBINED ALLEN ENGINE AND KAPP 
DYNAMO. 

ALTHOUGH within the last few years a large number of rotary 
engines specially designed for dynamo work have been brought 
out, there would seem still to be room for improvement 
in that direction, and Messrs. Allen and Co., makers of high- 
speed direct-acting engines, are manufacturing a combined 
engine and dynamo, which we illustrate in the annexed engrav- 
ing. About the engine we 
need not say anything, as 
it is widely known. The 
dynamo, however, is new. 
The armature is wound on 
the Gramme principle, and 
is made exceptionally heavy 
and of large diameter in order 
to reduce the speed suffi- 
ciently for driving direct by 
reciprocating engines. Pro- 
jecting through the external 
periphery of the winding is a 
number of gun-metal radii 
tipped with fibre, which trans- 
mit the driving power direct 
tothe wires which dothework, 
thus preventing the latter 
from slipping on the core, 
The radii are cast in one 
piece with a perforated cen- 
tral gun-metal cylinder, the 
latter being keyed to the 
spindle by two sets of arms, 
Air is admitted to the in- 
terior of the core through 
the perforations and esca; 
at the outer periphery he 
tween the external wires, 
which do not completely |) 
cover the surface of the core. | 
In this way the armature is 
ventilated and kept cool. As 
will be seen from our illus- 
tration, the field magnets 
are nearly semicircular, the 
object of this arrangement 
being to obtain a short mag- 
netic circuit and a compact 
arrangement requiring little 
room. The plant which is exhibited in the electric light shed 
at the Inventions Exhibition is intended for 270 60-watt lamps, 
the maximum current being 150 ampéres and the potential 
110 volts at the terminals, with a speed of 340 revolutions a 
minute. The total weight of the engine and dynamo combined 
is three tons, 


CORRUGATED WIRE LATHING. 


AN ever increasing field seems to be found for wove wire in 
its useful a to a variety of pu As a substitute 
for the usual lath foundation for plaster ceilings it is now being 
introduced as an oe gas element in fire-proof construction. 
The manner in which it is adapted for this purpose is very 
simple, as shown in the accompanying illustration. This 
arrangement of wire lathing, which is patented, is formed of 
sheets of galvanised wove wire cloth, 3ft. wide by 6ft. 10in. long, 
with an open mesh, These sheets have corrugations or grooves, 
fin. deep, formed every 6in. to 8in., which make the cloth rigid 
and keep it from the under surface of the joists. From experi- 
ments which have been made as to the comparative merits of 
the wove wire and the ordinary wood lathing, it has been found 
that the plaster keys better on to the woven wire than on to 
laths, and that when the plaster is heated red-hot, and sud- 
denly chilled as by a gush of cold air or a jet of water, it does 
not crack and break away as would usually be the case with o 


ceiling on ordinary lathing, but remains in its position, thus 
affording, in the case of fire, protection to the joists or flooring 
above. Another advantage, although of lesser importance, is 
the preservation of the ceiling from cracks by the absence of 
contraction or expansion on the wire lathing, and the abundant 
play allowed for any slight twisting of the joists by the manner 
in which it is fixed with staples to the beams above. The 
system, which is being introduced by Messrs. R. Johnson, 
Clapham, and Morris, of Manchester, can also be used for 


partition walls and pillars, and it has been supplied to several 
music halls in London, whilst in New York its use is rapidly 
spreading, and the fire insurance companies are abating their 


premiums where the wire lathing is employed. It has also 
received the approval of the Metropolitan Board of Works, of 
Mr. Ewan Christian, the president of the Royal Institute of 
British Architects, and of Mr. Horace Jones, the City architect. 


ATTACHMENT FOR GAS COCKS. 


Tuts attachment, invented by Mr. G. Doutney, and described 
by the Scientific American, closes the cock by means of a spring, 
and prevents it remaining partly open when the gas is turned 
off. It may be attached to any burner now in use. One end of 
a spiral spring, Fig. 2, is secured to the key and the other end 
to the casing surrounding the spring. The spring keeps the 
cock closed, and when the key is turned to open the cock the 
spring swings it back again, thus closing the cock automatically. 
On the upper end of the key is a disc formed with ratchet teeth 
engaged by a lever, Fig. 1, to one end of which a cord is secured. 
A spring keeps the lever engaged with the teeth. The key is 
locked in any position, whether the gas is to be turned on full or 
only partially, by the lever engaging with one of the teeth of 
the dise. To extinguish the gas it is only necessary to pull the 
cord, when the key is released and is turned by the spring 


thereby closing the cock effectively and preventing any escape 
of gas. This attachment will prevent loss of life by careless 
persons leaving the gas key half way open, or by their turning 
off the gas and then turning the key partly open again. 


STANLEYS NEW PROTRACTOR. 

THE accompanying engravings show a new protractor pos- 
sessing prying The edges forming the angle proceed 
quite up to the vertex. This improvement will be mos* 
important for the measurement of angles upon Ordnance pins 


and plans of estates to small scales, where lines subtending any 
angle are generally very short. It will also be found conve- 
nient for measuring and plotting angles from solids, used as a 
goniometer for the measurement of crystals, planes of cleavage, 


&c. It is made by Mr. W. F. Stanley, of Great Turnstile, 
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yoke pins and washers, connecting rods, and connecting rod pins | tested area at the point of fracture. The steel of which the volute 
CONTRACTS OPEN. and washers for the buifi ng and draw gear, are to be forged from | springs are to be made is to comply on analysis with the following 
INDIAN STATE RAILWAYS CONTRACT FOR IRON Lowmoor iron supplied direct by the Lowmoor Iron Company; | conditions, namely :—Its carbon must not exceed ‘9 or be less than 


BOGIE WAGONS FOR THE CAWNPORE-ACHNERA 

RAILWAY. 

Tue following is an abstract of the specification for sixty iron 
covered goods bogie wagons, 25ft. long; ten iron low-sided bogie 
wagons, 25ft. long. The work required under this specification 
comprises the construction, supply, and delivery in England, at 
one or more of the ports named in the conditions and tender, of 
iron underframes, and ironwork for underframes and bodies, and 
bogie trucks, with all requisite bolts and nuts, washers, and rivets 
complete, for putting the work together in India, and fixing the 
bodies to the underframes. 

All fastenings, bolts and nuts, rivets, and washers are to be 
supplied in quantities sufficient for putting all the work together 
in India, with an allowance of 20 per cent. extra for waste. The 
contract does not include wheels and axles, bearing springs, and 
axle-boxes. All these parts will form the subjects of separate con- 
tracts. No woodwork is required to be sent to India. The whole 
of the materials to be of the best quality. No other material than 
wrought iron, india-rubber, or steel is to be used, except where 
specified otherwise, or shown on the drawings. All coupling hooks, 
coupling bolts, nuts, washers, and pins, coupling blocks, yokes, 


the yoke nuts and ferrules are to be of steel. All other iron is to 
be of some best best brand, of a quality to be approved by the 
Inspector-General, and is to be specially suited for smithing pur- 

s. Noiron of foreign manufacture is to be used throughout 
the contract. 

The iron must be of such strength and quality that it shall be 
equal to the under-named several tensional strains, and shall indi- 
cate the several rates of contraction of the tested area at the point 
of fracture that follow, namely :—Bars and rods: Tensional strains 
per square inch, 24 tons; percentage of contraction of fractured 
area, 20. Plates: Tensional strains per square inch, 21 tons; per- 
centage of contraction of fractured oa Channel, angle, and 
T-iron: Tensional strains per square inch, 22 tons; percentage of 
contraction of fractured area, 15, 

The channel bar in the sole and cross bars of the underframe and 
the middle cross bars of the bogie, and the end T bars and the side 
plates of the bogie truck are to be made of steel; the other plates 
and angle bars may be made of steel. All steel used in the manu- 
facture of the wagons, except that in the volute springs, is to be 
of such strength and quality that it shall be equal to a tensional 


strain of not less than 27 tons or more than 31 tons per square inch 
of section, and shall indicate a contraction of 30 per cent. of the 


“6 per cent.; and silicon, phosphorus, and sulphur must not be 
present in greater proportion than ‘06 per cent, each, The man- 
ganese must not exceed ‘6 per cent. One spring in each 300, or in 
the lot of springs if the lot be less than 300, will be selected by the 
company’s engineer, and will be subjected to lete analysis. 
Should this analysis show the carbon, silicon, phosphorus, or man- 
ganese in the steel to exceed the specified maximum, or should the 
carbon fall short of the specified minimum, the 300 springs, or the 
lot of springs represented by the spring showing such defective 
analysis, will be rejected. 

The india-rubber used for the work under the contract must be 
of the best quality and free from objectionable smell, The cast 
iron is to be of such strength and quality that a bar 3ft. 6in. long, 
2in. wide, and lin. deep, when placed edgeways on bearings 3ft. 
apart, will stand a weight of 30 cwt. suspended from its centre 
without breaking. 

Every piece of work shall be manufactured with such accuracy 
that any piece may be used without dressing of any kind in the 
place for which it is designed in any of the wagons, To ensure 
this, every piece must be made from a metal template or gauge, 
and all holes in it, whether hereafter specially mentioned or not, 
must be drilled. It must further be drilled through the holes in . 
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the template, so that the co nding parts of all the ‘ons 
may, without doubt, be exact alae of each other. pap le 
bars forming part of the middle bars are to be framed. All holes 
in the pieces of iron or steel which form the underframe and bogie 
trucks must be drilled, except those in the floor, middle bar head- 
stock, and bogie cover plates, which may be punched, provided that 
all the holes in each plate are punched simultaneously, or through 
a template clamped and fixed to the plate which contains all the 
holes in the plate. If one or other of these systems of punching 
be not adopted, all holes in these plates must be drilled. The 
spring hanger brackets are to be forged out of the solid, and all 
holes through them are to be drilled, and the holes for the spring 
ao me bored out irue; they are to be neatly squared up at the 
angles and the ends drawn down as shown in the drawings. The 
Pee hangers are also to be forged out of the solid, the holes 
through them are to be drilled, and the pins turned, The standard 
length of the coupling hook, d from the centre from which 
the rear bearing surface of the hook pin hole is struck to the inside 
of the nose at the tip, is to be 12in., and from the same centre to 
the bearing part at the root, 12}in. The bend in the hook must 
be made so as to allow of effective contact on the proper surfaces 
of the hook and ne block when the centre of one buffer head 
is 2in. lower or higher than the centre of the other buffer head, 
both buffers being placed horizontally in position for coupling. The 
buffer heads may be dabbed on to the jaws under a steam hammer, 
but great care must be taken to secure a thoroughly sound weld 
over the whole surface, The buffer faces must be faced up all over 
in the lathe. The buffer shanks must be forged solid with the 
jaws, without a weld in their length, and must be drawn down 
under a steam hammer true to the form shown, and the round part 
must be turned. The buffers must be forged from best hammered 
scrap iron, The yoke lever, sliding coupling block, connecting rod 
and coupling screw, coupling hooks, spring sockets, and plungers 
must be forged out of the solid, and all the holes for the pins must 
be drilled, and the pins must be turned. The yoke levers, sliding 
coupling blocks, and connecting rods may be left black, if in the 
opinion of the Inspector-General they are sufficiently neat and 
clean forgings, All other parts must be turned, bored, or planed 
where tinted red on the drawing. All holes must be drilled, but 
the joints and pins must be an easy fit. The end of the coupling 
screw which fits into the sliding block must be a sufficiently easy 
fit to allow the screw to angle and take up the several positions 
assumed by the yoke lever in a from its extreme forward to 
its extreme backward position. nuts are to be square, and 
pus fit so tightly on their bolts that they cannot be turned by 
nd, 


One wagon of each kind with its buffers and couplings is to be 
built and rivetted up complete, and approved by the Inspector- 
General as a sample, before the rest of the wagons are p ded 
with. Should an examination of these samples lead the Inspector- 
General to order any alterations in the design of any of the parts, 
he is to be at liberty to do so without claim on the part of the 
contractor for loss on any parts which he may have made prior to 
the approval of the samples, or for any extra payment, except in 
regard to weight at the schedule rates. 

Tenders, addressed to the Secretary of State for India in Council 
with the words ‘‘ Tender for Ironwork for Covered and Low-sided 
Bogie Wagons” on the envelope, must be delivered at the India- 
office, Westminster, S.W., before 2 p.m. on Wednesday, the 5th 
August, 1885. If delivered by hand, they are to be placed in a box 
provided for that purpose in the Store Department. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. ] 


THE LAWS OF MOTION, 


Sir,—‘‘ A Student” asked for a brief answer to his question» 
and is dissatisfied at having got it. He argues that because a body 
cannot react or push inst itself, th e it is unable to react 
or push against anything else. This is a ve of bad logic to 
which I need only reply, non sequitur. ‘A Student” has only to 
live up to his nom de plume to become quite clear on such points 
as this. It is rather absurd for me to work out little elementary 
sums in your columns. Nevertheless, in case it is of service in 
clearing away fog, I will do one. . 

Question.—If a man weighing 160 1b. pushes horizontally against 
the ground with a force of 601b. weight, and at the same time 
pulls a rope with a force of 501b. weight, what is his acceleration? 

Answer.—The resultant force acting on him is 10 1b. weight, or 
320 absolute units, and his mass is 160, therefore his acceleration 
is 2ft. - second (sic) per second; and if he continues to steadily 
exert these forces by the muscles of his body, he will move lft. in 
the first second, 3ft. in the next, 5ft. in the next, and so on, as 
long as he maintains the inequality of forces unchanged. 

Coniston, July 27th. OLIVER LopcE. 


THE PROBLEM OF FLIGHT, 


S1r,—My last paper, commented on by you in THE ENGINEER of 
February 6th, was written after I had e arrangements to con- 
tinue the experimental part of the subject, which, unfortunately, I 
am again compelled to postpone. The financial factor is giving me 
more trouble than any other at present; and if I would remain 
within the limits of prudence, will abstain from all direct attempts 
to get the human race into the air. I spent about 5000 dols. in 
experiments, exclusive of time, in explaining a soaring bird, and, 
just as all the difficult part had been accomplished, was forced out 
of Florida to save myself from bankruptcy; and the finishing stroke 
still lingers. 

There is a method of presenting this matter which I have hitherto 
refrained from expressing, fully intending to put into practical 
shape a device capable of sustaining a person in air before doing so, 
Dee would have compelled attention to the significant features of 

e case, 

In view of frequent pa Seer ry and the uncertainty of the 
future, I send you herewith a printed statement setting forth in a 
direct manner what I consider to be the main truth of aeronautics 
for such disposition as you may see fit to make of it. I had pro- 
vided myself with full-sized drawings in detail, and had purchased 
materials with which to proceed to Florida during the month of 
May last for the purpose of erecting a shed and supports, intend- 
ing to begin operations at the termination of the rainy season, and 
expecting to complete the task before the ensuing summer. For 
many reasons that part of the country would be the best possibl 


mines the direction of this kick. It was gravity which did the 
kicking vertically downward, constituting the action of the surface 
on the air, the reaction of the air on the surface being vertically 
upwards, exactly opposite to the action. Hence the bird is falling 
flatways on the air with a speed equal to the velocity with which 
the wind meets it, when the creature is related to the reacting air 
which — it, in order to determine its motion. The direct 
push of the wind is edgeways on the surface, and it is evident that 
more force is required to drive a flat body flatways on the air than 
edgeways with the same velocity. 

This is the whole case, The air is completely neutral, so far as 
the motive force is concerned, its only function being to distribute 
the gravitating energy. I have shown how the disturbed air reacts 
at the rear of the surface to obliterate the direct push, and send 
you herewith an account of experiments supplementing that 
explanation. 

n my first papers published in THE ENGINEER will be found the 
statement that the rear expansion matter was an approximate 
explanation only, as the —_ manner in which the particles of 
air met the surface, and their quent acti and reacti 
were not known to me. The width and inclination of surface are 
factors of importance, and it is possible to get a flow of air of such 
specific character in regard to velocity and steadiness as to produce 
on a definitely shaped and inclined plane an equilibrium of forces 
without resorting to any rear expansion whatever. The following 
experiment seems conclusive on that point :—Erecting a rude plat- 
form 20ft. above the flats on the gulf beach, I firmly secured a thin 
beard to standards from the platform, so that it inclined about 1 


of perpendicular to 7 of base. inst the high edge of this 
board was placed another 3ft. long by 14in. wide, with a smooth 
lower surface, and its upper one covered with in. thickness of 
sponge secured by a very light wire screen. It was supported on 
four wires tipped with rubber. Its inclination was the same as the 
other board, so that the under surfaces of both were in the same 
plane. The sponge surface was saturated with water which at 
once began to evaporate, thereby continually lessening the weight 
of the board. The breeze moved at the rate of about twenty-five 
miles an hour in the direction of the arrow a in the drawing. 

After working and waiting several hours in one of those rare 
winds which promise good results, patience had its reward. The 
board would suddenly leave its bearing and move upwards and 
forwards for distances of from 10ft. to 40ft. in the direction c before 
it lost its steadiness and came down. Once having made the leap, 
it would keep on doing it as often as replaced on its bearings until 
the water would evaporate too much, when another wetting would 
set it off again. I never could get this action at an inclination of 
1 to 6, or any other than 1 to 7, with the lower board in place. 
Remove that board, and the action would continue anywhere from 
1 to7 to1 to 3, and nothing like the definiteness of weight was 
required, If the air had been visible the whole modus operandi 
would have been plain at once; but as it was invisible, I rest on 
Newton’s third law, and imagine several ways in which it might 
be done until better informed. 

Hence I do not claim that all the rear force must come from the 
rear expansions in every case of equilibrium, for the activities going 
on under and above the surface are competent under certain condi- 
tions to produce the result. But really all this is not the significant 
feature of the case. Whether it is done in this way or in that way 
is of importance, it is true, in working out results; but that it is 
within the scope of mechanical possibility to be done at all is the 
fruitful germ which must inevitably grow into vast proportions. 
The trouble is to get the attention on the significant aspects; once 
that is done, the entire thing is self-evident. I, LANCASTER. 

July, 1885, 


GWYNNE ¥. DRYSDALE AND CO, 


Sir,—With reference to the report on this case appearing in 
your issue of 24th inst., I, having been engaged on the defence and 
present in Court at the time, wish to point out that no such 

‘ discussion ” took place between the learned Judge and one of the 
pursuer’s witnesses as you represent. What actually transpired 
was that pursuer’s counsel put a question to the witness referred 
to which the Judge held to be a point of law for the determination 
of the Gourt. In so ruling he remarked to counsel on the impres- 
sion the evidence, so far as led, had produced upon the Court. 
The witness thereupon interpolated an expression of opinion, which 
the Judge characterised as ‘‘ most improper,” and which the wit- 
ness apologised for. 

As to the alleged statement of the Judge that a patented machine 
would not be infringed if even a bolt had to be withdrawn in place 

f thing in a competing machine being slackened, it would 


to experiment in on account of the surprising steadiness of the 
winds and the mildness of the climate particularly, and the free- 
dom from inquisitive interrupti I expect to meet no serious 
difficulty with the remaining part of the work. So much by way 
of personal explanation, and to break the force of the relevant 
query, “‘ Why, if it is so easily done, Ido not doit.” Ido not 
expect to meet with any criticism which will impair the validity 
of the case as I have stated it. It is simply self-evident. I can 
4 it in no more direct shape than to term the floating device a 
alling body which does not lose its energy of position. Had I 
been able to entertain that notion while in the experimental stage 
in Florida, it would have been the end of the discussion. It is the 
key which unlocks the whole problem, and why I did not get hold 
of it long before is as much a mystery as anything connected with 
the vexed subject. 

bird floats motionless in a horizontal breeze: Why does it not 
come down? It certainly gravitates towards the centre of the 
earth, and being in free air ought to come down, There must be 
something pushing it up as much as gravity pulls it down, What 
is that something? e disturbed air, of, course. The surface 
kicks the air out of its course, condenses it, and otherwise disturbs 
it, The pir kicks back, and the inclination of the surface deter- 


be quite needless, were it not for the seeming bias of your report, 
to say that no such rule as a general principle, but distinctly the 
contrary, was laid down. 

Whether the judgment is or is not likely to have an important 
influence upon Patent Law is a matter of opinion; but in view of 
the fact that Mr. Gwynne’s patent was held to be not for all forms 
of swivelling attachments, but strictly for a specific form, to which 


-he entirely failed to prove the pumps as made by Drysdale and 


Co. could in any sense conform, the judgment would probably 
have been a good deal more ‘‘ remarkable” than you represent it 
to be had the decision been the other way. 

135, Buchanan-street, Gro. MACAULAY CRUIKSHANK. 

Glasgow, July 28th. 
COMPOUND ENGINES. 

Srr,—We have been much interested by your article of June 26th 
on ‘* Triple Expansion Engines,” and that of J i 3rd on “‘ Efficiency 
of Steam Engines.” Will you allow us to call the attention of your 
readers to our Kingdon’s compound engine, of which we enclose a 
sketch showing valve and cylinder arrangement? We think the 
above articles go a long way to prove that a tandem engine without 


receivers is by far the most economical type that can be used, Our 


practice for some years past has, at any rate with engines up to 


100 indicated horse-power, proved this to be the case. Taking as 
an example the engines of the Isa, as described by you, we should 
employ to indicate the same horse-power a pair of Kingdon’s patent 
tandem engines, with two of high-pressure and two 17}in. low- 
pressure cylinders. 

We think it is evident that there would be far less friction and 
cooling surface in this engine than in that of the Isa, there being 
no receiver or intermediate cylinder; moreover, the thrust on the 
crank would be more uniform throughout the stroke than is 
possible in any other type of engine, because as the steam is carried 
throughout nine-tenths of the stroke, when the high-pressurecylinder 
is doing the least the low-pressure cylinder is doing the most work, 
and vice versd, and as only the net result of each pair of cylinders 
is applied to their respective cranks, it is quite immaterial which 
cylinder is doing most duty. This engine would have two cranks 
at right angles similar to the usual type of compound engines, 
each pair of cylinders being complete in itself, and the floor s: 
occupied would be only that required for the low-pressure cylinders. 
We cannot help thinking that our engine combines many of the 

ints hinted at in your very interesting articles, and that therefore 
it may be of interest to your readers to learn that an engine of this 
description has been in use for several years with ‘most satisfactory 
results, SIMPSON AND DENISONS. 

Dartmouth, South Devon, 

July 21st, 


TESTING FANS, 


Srr,—With regard to the paper on fan-testing, read by Professor 
R. H. Smith before the Midland Institute, and published in your 
current issue, it seems to me that the formule given are all ba 
upon a false foundation; for, if I remember rightly, in his original - 
letter to THE ENGINEER, December 19th, 1884, Professor Smith 
set out from the equation po vo = p; v; = a constant, which is only 
applicable in finding the logarithmic expression for the work done 
by compression or expansion. Now in a fan this function forms 
part of the lost work, and the equation pv=c cannot therefore be 
used as an instrument to gauge the useful work done by the fan. 
How then does Professor Smith avoid shipwreck upon his funda- 
mental formula? Simply by changing tack, and finally adopting a 
new expression (2-7) . V, where p.—, is the difference of pres- 
sures registered at the outlet and inlet, and V the volumetric dis- 
charge per second. The expression (p.—p,).V involves the 
assumption that V is constant, and therefore that the air is incom- 
pressible; for, if the air were compressible, we should have the 
mass, and not the volume, a constant quantity. 

Apart, however, from the inconsistency of the method, I have 
still to urge that the expression given for W does not correctly 
account for the useful work done, because in the term p.—p, Pro- 
fessor Smith must include the difference of static pressures, which 
in a fan represent waste, not useful, work. Indeed, it is only the 
difference in the pressures due to velocity which is a measure of the 
useful work done. ; 

Further, after defining h to be the height of the outlet over inlet 
of fan, and cepeelty therefore as so much lost head, Professor 
Smith nevertheless enters the quantity 0°08 V h with a plus sign 
as contributing to increase W, the useful work. ; 

Lastly, I was really astounded upon reading the following 

e in the paper :—“‘If Ae be the exit area where the current 
Bnally enters the free atmosphere, the average discharge ee 
ma: taken as V —- A.(V + Ae?). It is certain that nearly all, 
if not quite all, the kinetic energy correspo nding to this velocity 
is lost. This kinetic energy 

It would appear, then, to judge by this passage, that Professor 
Smith actually believes the energy of discharge into the atmo- 
sphere to constitute so much lost work. He might as well say that 
the energy present in a jet of water leaving the nozzle of a fire 
hose represents so much waste energy, whereas it is of the ver 
essence of a fire engine to discharge at a high velocity. I 
make this clear, though it stands but little in need of further 
elucidation: by taking two fans with equal discharge areas and 
driving them at equal horse powers; then, according to Professor 
Smith, the fan which delivers with the greater kinetic energy, or, 
in other words, which discharges the greater volume of air per 
second into the ventilated space, or, if exhaust, into the atmo- 
sphere, is the less efficient and the lower in economical order of the 
two. This idea will not stand the light of day. In conclusion, I 
have to remark that the last two equations in the paper, if tested 
by the law of continuity, are not complete. 

About the time of Professor Smith’s first letter there also 
appeared in your columns a communication from Professor Unwin, 
in which he set out from a totally different hypothesis, supposing 
the air practi i pressible, and then stating the ordinary 
equation of steady motion. At the end, by way of complement, 
he inserted the logarithmic function of the work lost upon com- 
pression. Now, I am perfectly ready to allow that Professor 
Unwin’s statement of the solution is satisfactory, so far as our 
present knowledge of the subject extends, but none the less, it 
appears to me to end just where the interest of the problem begins. 
Hence I scarcely think Professor Unwin meant to advance it as a 
final solution of the question under all its aspects, but only in the 
restricted sense of being adequate for all testing purposes. Let me 
try to explain what I conceive to be its insufficiency «bove and 
beyond the immediate object of simply testing afan. In a channel 
of running water, prescinding from the work done upon constric- 
tions, a given head is reduced either in giving velocity to the current 
or in overcoming frictional resistance upon the bottom and sides. 
Consequently, if we know the differences in head and velocity at 
two sections of the current, we can at once deduce the work done 
upon friction between these limits; but in a compressible fluid like 
air work may be lost in more than two ways, and therefore the 
problem how much is done in each way becomes indeterminate in 
the simple equational form explained above. It is the when and 
the where to apply the logarithmic function of work lost in com- 
pression that introduces this uncertainty. R. H, GRAHAM. 

July 28th. 


Srr,—Allow me to state that your report of a paper on “Testing 
Fans,” read for me by the Secretary to the South Staffordshire 
Institute of Mining Engineers, is uncorrected by me. It contains 
mistakes, which render the sense unintelligible, and expres- 
sions which were struck out from the paper as originally 
written. R. H. Situ. 

Mason College, July 27th. 


INTERNATIONAL INVENTIONS EXHIBITION. — The number of 
visitors to this Exhibition for the week ending July 25th was 
145,801; total since the opening, 1,718,419. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Alfred Palmer, chief engineer, 
to the Mariner; Leonard Backler, chief engineer, to the Pembroke, 
additional, for service in the Euryalus. 

ORDNANCE FOR TURKEY.—On Saturday last the Porte signed a 
contract with Messrs. Krupps’ agents for the purchase of a large 
number of guns and projectiles. The order is for seven very heavy 
guns, of 35} centimetres bore, similar to the one already mounted 
at the Dardanelles, twenty-two guns with a bore of 24°50 centi- 
metres, and 400 field-pieces and mountain cannon, varying in calibre 
from 7 to 9centimetres. Four of the seven large guns are to defend 
the Bosphorus and three the Dardanelles. The cthers are 
intended for various fortifications on the coasts, and to bring the 
artillery department of the army up to the standard determined by 
the War-office. This contract will necessitate the negotiation of a 
loan of £700,000, and many persons are puzzled to discover by 


what means the Government, in view of its financial difficulties, 


wil] obtain that sum, 
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IFTWEDDELL’S 150-TON RIVETTING MACHINE. 


MESSRS, FIELDING AND PLATT, GLOUCESTER, CONSTRUCTORS 


(For description sce page 82.) 


= = = 

2 \ 

= \ | 

2 

= = 


Juty 31, 1885. 


THE ENGINEER. 


89 


FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Meassrs. Gero.p and Co., 

LEIPSIC.—A. Twiztmeyver, Bookseller. 

NEW YORK.—Tae Witimer and Rocers News Company, 
81, Beekman-street, 


TO OORRESPONDENTS., 


*,* All letters intended for insertion in Tar Ena or con- 

ining questions, must be accompanied by the name address 

of the writer, not ily for ication, but as a proof of 

good faith. No notice whatever will of anonymous 

'«" We can urn 8 OF ; we 
must therefore request to keep copies. : 

*,* In order to avoid trouble and ‘usion, we find it to 


necessary 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 


W. G —The new Patent Law imposes a penalty on any one who advertises an 
article as patent which is not the subject of Letters Patent, 

PoWER-TESTING BRAKES.—A correspondent writes to say that in the last 
volume of the Institution of Civil Engineers Mr. Thwaites has translated 
Mr. W. Meunier’s excellent article “ On the Brauer Brake.” 

Iron.— The loss of head at either of your stations, A, or B, or C, will be as 
stated in the second problem. Providing head at 8 be 150ft., the frictional 
loss at either place 40/t., then the head effective will be 110 at either. This 
will be true when but one of the three pipes is delivering. When all are 
delivering the effective head will be comcahat lessened. 


PLANT FOR MANUFACTURING GASOLINE FROM PETROLEUM. 
(To the Editor of The Engineer.) 
S1r,—I shall be obliged if vy your readers can tell me address of a 
firm manufact the above in England. M. L. H. 
Birmingham, July 24th., 


CRUSHING MANGANESE DIOXIDE. 
(To the Editor of The Engineer.) 


Sir,—I should be glad to know the names of any firms constructing 
small mills suitable for crushing manganese dioxide, Cc. H. 8. 
Sheffield, July 22nd. 


SUBSCRIPTIONS. 

Tur Enarneer can be had, by order, from any newsagent in town or 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. .. £0148, 6d, 
Yearly (including two double numbers) .. «. £1 98. Od. 
credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THe ENGINEER is registered for transmission abroad. 

Cloth cases for binding Tak ENGINEER Volume, price 2s. 6d. each. 

A complete set of Tuk Enaineer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, wntil further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tok ENGINEER weekly and free, 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Covies may be had, if preferred, at 
increased rates. 

Remittance by Post-office order. — Australia, 

Columbia, British Guiana, Canada, Cape of Hope. 

Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 

New Brunswick, Newfoundland, New South Wales, New Zealand, 

Portugal Roumanla, Tesmanie, Turkey, United States 
es d es Cyprus, 16s. China, Ja) 
India, £2 0s. 6d. er 

Remittance by Bill in London, — Austria, Buenos A and Algeria, 

b rneo, Ceylon, Java, jingapore, £2 0s. Manilla, 
Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
— advertisements from the country must be accompanied by a Post-office 
_in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case, 

All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 


um, Brazil, British 
Denmark, 


Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Riche ; all 
other letters to be addressed to the Editor of Tae ENGINEER, 163, Strand. 


MEETING NEXT WEEK. 

InstITUTION OF MecHanicaL EnGingers,—The summer meeting of the 
Institution will be held at Lincoln on Tuesday, 4th August, and the 
following days of that week. ‘lhe following papers have been offered for 
reading and discussion after the address of the president, Mr. Jeremiah 

ead :—'‘ Description of Dunbar and Ruston’s Steam, Navvy,” by Mr. 
Joseph Ruston, M.P. ‘‘On Recent Adaptations of the Robey Semi- 
Portable Engine,” by Mr. John Richardson. ‘ Description of the Tripier 
Spherical Excentric,” by M. Louis Puillon. ‘ On Private Installations of 

lectric Lighting,” by Mr. Ralph H. C. Neville. ‘On the Iron Industry 
of Frodingt:am,” by Mr. George Dove. ‘ Description of an Autographic 
Test-Recorjling Apparatus,” by Mr. J. Hartley Wicksteed, Arran; 
ments havé been made for several excursions and visits to works in the 
neighbourhood at Grantham and at Gainsborough. A conversazione will 
be held on the 5th, and the Institution dinner on the 6th. 


DEATH. 


On the 19th nst., at Boulogne-sur-Mer, Georce Howarp Fenwick 
C.E., son of the late Major B. Fenwick, R.A., aged 74 years, 
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THE EFFICIENCY OF DYNAMOS, 


THE custom of estimating the excellence of dynamos by 
their electrical efficiency is now almost universally adopted 
by the makers of this class of machinery. The process by 
which the electrical efficiency is computed is extremel 
simple; in fact, so simple that the validity of the result 
might almost seem self-evident, and anyone daring to 
doubt the practical value of this method of judging 
dynamos lays himself open to an attack from those who 
think that an electrical efficiency of some 90 or 95 per 
cent. is all that is required to make a dynamo an ‘econo- 
mical machine, They reason that if a machine converts 
95 per cent. of the internal electrical energy into external 
energy it cannot possibly waste much power, as the 
efficiency of conversion cannot surely be less than about 
90 to 95 per cent., making the total commercial efficiency 
close upon 90 per cent, It is precisely this last assumption 
which i the statement of efficiency of its practical 
value, and to say that the electrical efficiency of a dynamo 


is 95 per cent. conveys absolutely no idea of the power 
necessary to work that particular machine. To explain our 
meaning, let us take the case of a compound erase 
designed for feeding, say, 250 60-watt lamps. ithout 
fixing upon any particular t or drawing invidious 
comparisons between the of different makers, 
we can take it that several such machines could be 
obtained in the market at a moment’s notice having all 
about 90 per cent. electrical efficiency. Some may 
require less energy for exciting the field magnets, others 
may have a lower resistance in the armature, but the 
general result will be in all cases about equally satisfactory. 
As a fair average we may take it that the armature will 
have about ‘045 ohms, the main coils ‘015, and the shunt 
coils 25 ohms resistance. Ata speed of 1000 revolutions 
the external electro-motive force would be about 110 volts. 
These figures are not taken at random, but can be con- 
sidered as mean values for a number of different com- 
mercial dynamos. The electrical efficiency of our machine 
is now obtained as follows :—Shunt current equals 110 : 25 
=4'4 ampéres; main current, 136; total through arma- 
ture, 140°4. Hence, loss of electro-motive force in arima- 
ture 140°4 x 045 = 63 volts; loss in main coils, 136 x 
015 = 2°04 volts; internal electrical energy, 140°4 x 11834 


= 16,630 watts; external energy, 110 x 136=15,000 watts; | good dy 


15,000 
16,630 
rewind the armature, putting only one-half the number of 
turns on, but of twice the sectional area, thus reducin 
the resistance of the armature to ‘01125 ohms, we coul 
then obtain the same electro-motive force by doubling the 
speed. In that case the electrical efficiency of the machine 
would be nearly 94 per cent. But will the total power 
ni to drive it be decreased by 4 per cent? Certainly 
not. On the contrary, it will absorb a deal more 
a because those hidden causes of loss which can 
~ ever be correctly estimated, and which are com- 
prised by the somewhat ambiguous term “efficiency of 
conversion,” have, on account of the doubling of the 
speed, been enormously increased. We maintain that 
it is of far greater importance to reduce these losses than 
to gain a few per cent. more in electrical efficiency. If a 
dynamo is in full work, there exist a multitude of causes 
1 operating the same way, viz., to absorb power and to 
create heat. Some of these causes are purely mechanical, 
as, for instance, the friction of the ings, the slipping 
of belts, and the resistance of the air, or windage, as it is 
called by some electricians. Others are electro-magnetic, 
and these are the most serious. In estimating the friction 
of the bearings, the fact is generally overlooked that it is 
almost. impossible to mount the armature mathematically 
central within the polar surfaces, and that in consequence 
the magnetic attraction is not perfectly balanced, throwing 
an additional pressure upon the bearings, and thus in- 
creasing the friction. But this is a small matter if com- 
to the power wasted in some machines by currents 
in the body of the armature core, and by the reaction 
which the armature exerts on the polar surfaces of the 
field magnets. If the number of bars in the commutator 
were infinitely large there would be no reaction, but as 
the number is always comparatively small, in fact, seldom 
more than 100, and generally about 50, the diameter along 
which the core of the armature is magnetised by the cur- 
rent in its coils is not absolutely fixed in space, but oscil- 
lates somewhat to either side of the line of commutation, 
the number of oscillations per revolution being equal to half 
the number of bars and their amplitude to their angular 
distance. The effect on the field magnets is the same as 
if a powerful magnet were kept rapidly vibrating between 
the pole pieces. Asa necessary consequence. local currents 


efficiency = 90 per cent. Suppose we were to 


are generated in the metal forming the poles, and the 
metal is thereby heated. This heat has to o paid for by 
an increased driving power. In some cases, especially 


when the core of the armature is provided with iron teeth 
projecting between the coils, the reaction we have just 
described is so strong that it is impossible to take full 
advantage of these projections by allowing them to 
2 yee the polar surface with the least ible amount 
of clearance. If this were done the pole pieces would 
become so hot that it would be impossible to work the 
machine for any length of time, to say nothing of the waste 
of power. Yet the electrical efficiency of such a machine 
would be exceptionally high, since on account of the pro- 
jections of the armature core the magnetic resistance of 
the field would be very low, and a comparatively small 
amount of exciting power would suffice to produce a very 
powerful field. But whether the core be provided with 
projections or not, a certain amount of heating does always 
take place, as our readers can easily see by examining a 
dynamo which has been at work for some hours. It will 
nerally be found that the iron of the magnets, especially 
in that part of the polar surface where the armature coils 
leave it, is hotter than the magnet coils. The reason for this 
is simply that the maker, with a view to showing a high 
electrical efficiency, has put sufficient copper into the coils to 
prevent serious heating, whereas with regard to the magnets 
no precaution whatever has been taken. One very simple 
way to minimise the evil is to subdivide the iron of the 
pole a by narrow slots, and we would strongly recom- 
mend the adoption of this inexpensive remedy. Self- 
induction in the coils of the armature is another source of 
heating, and consequently of loss of power. Like the 
former, it can never be entirely overcome, but by employ- 
ing a large number of bars in the commutator and a ve 
powerful field, it can be considerably reduced. Wi 
machines intended for very heavy currents, where the 
coils on the armature are formed of copper bars, local 
currents in the mass of each bar are often generated 
unless the precaution is taken of subdividing each bar 
into strips. In all these cases the losses increase with the 
speed, or, to speak more correctly, with the square of the 
speed, and it is easy to see that in the example we cited 
above the slight gain of 4 per cent. in the electrical 
efficiency obtained by doubling the speed is very dearly 
paid for by the increased losses, the sum total of which is 
about four times the amount corresponding to the lower 


speed, What is the actual amount of power wasted in 


this way can only be determined by careful dynamometer 
experiments, but, unfortunately, very little has as yet been 
done in this direction. At South Kensington and elsewhere 
exhibitions follow each other in close succession, but in no 
case have any trials been made to settle the question of the 
efficiency of dynamosfrom a practical pointof view, although 
there never have been, or probably will be, better facilities 
than exist at South Kensington. The small sum aren | 
for the pur does not seem yet to be obtained, 
although public money is used to ee these exhi- 
bitions, and large sums are made and disposed of some- 
how. The introduction of this most misleading conception of 
electrical efficiency is probably to some extent the reason 
why the practical aspect of this question, which alone is of 
value to the engineer, has been so much neglected. It is 
so easy and simple to figure out the electrical efficiency to 
at least two places of decimals, and to dazzle inten ing 
buyers with the astonishingly high coefficient—obtained, 
let us at once remark, in perfectly good faith—whilst trials 
with a dynamometer are costly and troublesome, and 
would certainly not show such highly encouraging figures. 
In saying this, we wish to be clearly understood. Nothing 
is further from our mind than to disparage generally the 
actual efficiency of dynamos. We have always held that 
namos are, without exception, the most perfect 
machines for the transformation of energy. But we main- 
tain that the so-called electrical efficiency is in no way a 
measure for the economy of transformation; nay more, 
that in some cases, especially with high speeds, it is posi- 
tively misleading. 


COLONIAL PATENTS. 


WE have but recently directed attention to the delays 
attendant on the present course of procedure in our home 
Patent-office. That those delays have been productive of 
much hardship to those seeking protection for their inven- 
tions has been evidenced by correspondence upon the sub- 
ject which ensued in our columns. It has since been 
seater to our notice that the disabilities so incurred 
extend in a considerable degree to the working of the 
patent system within our colonies. It isscarcely necessary 
that we should point out that difficulties and delays as 
regards protection afforded in the colonies mean a very 
grave restriction ed upon both home inventions and 
home trade. e colonies are certainly the largest 
customers for the productions of Great Britain, and any- 
thing which hampers the free export of these must react 
upon manufacturers in the three kingdoms. It is, there- 
fore, most desirable in every interest, both home and 
colonial, that such a restriction should be reduced to a 
minimum. As arrangements stand at present, nearly 
every colony, however small, has its own department 
charged with the granting or withholding of | patents, 
and in many cases we fear the power of doing this is exercised 
either capriciously or under conditions conducive to delay, 
and, therefore, in many instances to considerable hardship. 

We may consider as a typical case involving both 
these two last disabilities, one that has lately been brought 
to our knowledge, refraining, of course, from any such 
mention of. particulars as might lead to the identification 
of the parties concerned or of the individual colony 
to which it refers. After a protracted examination of the 
specialities claimed by an inventor who applied for the 
protection of a patent, it was granted to him both in 
England and India. Further application was then made 
for similar protection in one of our colonies, wherein it 
was vitally necessary to the successful working of the 
invention that it should be safeguarded. It was but natural 
to expect, after the close investigation that had been made 
into its claims by the English and Indian Patent-offices, 
that there would have been little or no hesitation on the 
part of the colonial officer charged with a local decision in 
adopting that arrived at by those practised departments. 
This, however, did not prove to be the case. The colonial 
official declared his inability to pronounce as to whether 
the claims set forth by the inventor were new in a sense 
sufficient to justify his granting the patent sought for. 
Now with this course of procedure we cannot possibly 
quarrel, The.ofticer referred to acted at least with perfect 
honesty. He confessed himself unequal to the ‘situation, 
and further stated that it would be necessary for him to 
apply for the opinion of an expert to guide him as to his 
final determination. Now in our West Indian colonies, 
as in others of similar standing, we need not say that there 
must be, to begin with, an exceeding rarity of men who are 
specialists enough to be qualified to act as experts. But 
supposing such a man to be found, he is quite open to the 
objection to be taken that in an. exceedingly limited 
society, the members of which may be—as they were in the 

ticular case under reference—largely interested in the 
industry to which the invention was applicable, there is an 
extreme probability that he might be biassed by previous 
connection or personal interest. Indeed, we are aware 
that the circumstances under which such an one might 
give his opinion in the case cited render it almost impos- 
sible but that he should be open to the working of a bias 
so produced. To the inventor, therefore, there are pre- 
sented two disabilities arising out of the conditions under 
which colonial patents are awarded. The first arises from 
the fact that the office staff dealing with such questions 
must be limited to an extent fatal to its ion of the 
knowledge required to deal with all branches of invention, 
a limitation certain to lead sometimes either to 
injustice or delay; while the second is imposed by the 
consequent necessity of referring to a local expert whose 
associations must tend towards the delivery of a biassed 
judgment. Such a position, we admit, may not be of 
frequent occurrence, but it is always possible, and such a 
possibility should, we think, lead to some alteration in the 
claim assumed by the smaller colonies with regard to their 
jurisdiction in the matter of patents. For if they cannot 
grant them wisely they may inflict much injury, not only 
on individuals, but on the great body of producers through- 
out the empire; and if, as in the case under notice, their 
officials are forced to pronounce themselves incompetent to 
fulfil the duties required of them, it is manifest that the 
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hands of those who have fuller opportunities for capable 
decision. 

It is certainly too much to expect of any one man that 
he can, unaided, pronounce upon the merits, or as to the 
novelty or its absence, of every project brought before 
him; and it may well be doubted if certain of our colonies 
are likely to be able to give him the aid he requires. 
Failing, therefore, to the means of full judgment, 
is it desirable that, for the sake of preserving a show of 
independent jurisdiction in patent matters, communities so 
situated should either desire or be permitted any longer to 
retain it? We should certainly say not. It need not be 
assumed, however, that we advocate the reference of all 
applications for patents to our English offices. There are 
some of our colonies so situated as to be as well able to 
——— upon the merits of an invention as is our own 

‘atent Department. The colonies might, we hold, be so 
grouped as regards dealing with these matters that investi- 
gation could not fail of ‘being entrusted to a staff alike 
capable as free from any possibility of being affected by 
local interests. The results of the present system cannot 
but be most unsatisfactory equally to the officers upon 
whom an almost impossible duty is imposed, as to the 
unfortunate applicants whose interests are made to suffer. 
If, as we have heretofore pointed out, there are delays in 
our own extensively officered department, supplied as it is 
with every means for fully testing the relative advantages 
or novelty of every claim made, which cannot be justitied, 
what may we expect from a system which is so heavily 
handicapped by the total absence of such aids?) We doubt 
if our typical case is by any means singular. It appears 
almost impossible from the facts that it can be, and the 
sooner some remedy is applied and the excessive sub- 
division of jurisdiction is ameliorated the better for the 
interests both of the public and of patent seekers generally. 


UNSANITARY BURIAL PLACES AND METHODS, 


Acatn cholera is within a measurable distance of us, and 
should it visit us with serious or deadly effect those having 
more or less control of all sanitary administration will 
have much to answer for; want of sufficient warning 
cannot be pleaded in excuse. Last year we had very suf- 
ficient reason to dread a visitation of this epidemic, and 
much was said and written as to the expediency of setting 
our house in order to avert it. Something was actually 
done, too—not so much as should have been, perhaps, but 
still, something. With the advent of winter came a renewed 
feeling of safety, and it is to be feared that the steps then 
being taken to abate nuisances, to cleanse courts, lanes, and 
slums, to prevent over-crowding of tenement houses, and 
generally to improve urban sanitation, were checked. The 
healthy housing of the poor has long attracted public 
attention, and it is pleasant to see that the subject con- 
tinues to receive notice. It is, however, a problem, the 
best solution of which it is difficult to attain. Other urban 
and suburban practices equally influencing public health, 
however, receive but small attention, and one of these is 
the disposal of our dead. Parliament, since the enact- 
ment of the law forbidding interments within towns or 
cities, has not dealt with the subject; yet it is one that 
must at no distant date again form subject matter for 
legislation. As regards London in particular, it is increas- 
ing so rapidly in size that some of its cemeteries, sufficiently 
distant from metropolitan boundaries when they were first 
opened, are being so surrounded by inhabited houses as to 
bid fair to render them as much intramural in position as 
ever were those long since closed in the heart of the City 
of London. Certainly intramural burials, if effected in a 
ose ped manner, need not cause danger to public health, 

ut motives of economic expediency, as well as those of 
sentiment, do not permit of burials being so effected. For 
example, in the interests of public health all interments 
should be to a certain depth, in order that the poisonous 
gases generated by decomposition will be thoroughly 
filtered and rendered innocuous by passing through a suf- 
ficient depth of earth before reaching the atmosphere; 
but economic and sentimental inducements very constantly 
cause an infraction of this safeguard. Another source of 
danger to public health exists in the practice of interments 
in vaults or graves within the walls of churches. Perhaps 
no mode of interment is so dangerous or objectionable as 
this, for here we have the living periodically breathing air 
which must, owing to the absence of disinfectants, act as a 
poison more or less rapid in its injurious action on those 
inhaling it. An example of this can be found in a certain 
Roman Catholic cathedral, where constant interments take 
place in vaults beneath its floor, and clergymen who enter 
on their duties of daily performance of mass there healthy 
and vigorous, gradually sink into pallor, debility, and 
general lowering of constitutional tone. The same effect 
takes place with the frequenters of that place of worship, 
in degrees varying with the constitutional abilities of those 
exposed to poisoned air to resist its influence—an influence 
which may not prove at any time directly fatal, but paves 
the way for cholera and other diseases by lowering general 
health and tone, and thus rendering persons so lowered 
more easy victims, as being more likely to receive infection. 

Another method of disposing of the dead cannot be too 
strongly deprecated; .we refer to the practice of sealing 
them up in lead, without the precaution of introducing any 
chemical qualified to neutralise the poisonous gases gene- 
rated by decomposition—gases generated as a rule in such 
volumes as to render the drilling of the lead necessary to 
prevent the bursting of the coffin. -These gases are deadly 
in this concentrated form, and are only reduced to slow 
poison by dilution with the atmosphere. Certain prepara- 
tions of zinc, as well as other things well known to all 
chemists, inexpensive and capable of easy application, are 
readily obtainable, but are, it is to be feared, seldom or ever 
used. To illustrate our remarks we may refer to a certain 
cemetery, large in extent and beautifully kept, which 
contains a place called the Mound, and which consists of, 
as its name indicates,a knoll or rising ground. Round 
this a wide, deep trench, or dry moat, is dug, and the inner 
side of this trench is excavated all round at close and 
equal intervals with what we must designate as open 
vaults, because they are only closed with iron gates, through 


the bars of which the coffins are visible. At certain times, 
or asneed arises, an official, with no better personal safeguard, 
we believe, than a sponge dipped in vinegar, goes round 
with a drill piercing sealed coffins, to allow the confined 
to escape; and so deadly are these once the 
rill is through he has to fly the vault. So simple a matter 
as injecting a Bas sage of zinc does not seem to be 
adopted, thus showing the careless indifference displayed 
by those concerned for the laws of health. 

Quite —— steps have been taken to effect the closing 
of a churchyard, not in the mere suburbs, but in the centre, 
or near the centre, of the north side of Dublin—the reason 
for the demand being the all-sufficient one that it is over- 
crowded to such an extent that the greatest depth now 
attainable is 18in., a depth insufficient even in pure earth, 
and perfectly useless as a disinfectant where the soil is 
already so saturated and impregnated with decomposed 
and decomposing organic matter. The labour of cleansing 
dwellings, streets, or sewers will be labour thrown away 
until we dispose of our dead in such a manner that no 
decay shall have to take place, or so that their decay shall 
do no injury to the living. 


THE POWER OF FUEL. 


WE directed attention some months ago in THE ENGINEER to 
a series of returns made to one of the water corporations in the 
North, and showing the relative pumping power of coals, 
These returns continue to be made from time to time, and it is 
well worth while returning to the subject. Over a period of 
about five months this year, there were pumped more than 1154 
million gallons of water—a sufficiency to establish a good 
average. For every thousand gallons the coal consumed was 
4°36 lb., whilst for the corresponding period of the past year the 
average over the same period, and with aslightly larger consump- 
tion, was 4°56 lb. per thousand gallons. In the last month 
reported on, ending in June, the average consumption of fuel 
this year was 4°25 lb. per thousand gallons, whilst for the same 
period last year it was 4°54 1b. per thousand gallons. The 
actual cost of the puraping alone is not given in the report 
before us, but the cost of the engine expenses, with that of the 
filtration added, was ten years ago 372 per thousand gallons of the 
water pumped, and for the past half-year it has been "285—a very 
considerable reduction, which is partly accounted for by the in- 
creased demand for water. The water corporation referred to is 
thatof the Stockton and Middlesbrough Water Corporation Board. 
The coal consumption seems to have been this year at about the 
rate of 118 tons per week, and Durham coal is used; there is a 
considerable variation in the quantity of coal used—the amount 
pumped in the month of May last, for instance, varying from 
57 to 61 million gallons per week. The particulars above given 
may be advantageously compared with those in the previous 
article, but they are not sufficiently complete to make it 
desirable to draw deductions of any moment therefrom. They 
point, however, to the need for much fuller information on the 
subject and on allied ones—the extent of the use of various 
kinds of fuel for pumping and other power purposes—and they 
show that there is a variation in the use of the fuel to possibly 
a greater extent than some have been wont to believe. How 
far in the case we give the changes may be due to other causes 
—to alterations in the pumps—we have no means of knowing, 
but the whole question suggests the desirability of the investiga- 
tion of the duty and the use of the various kinds of fuel. 


MIDLAND TRADERS AND THE RAILWAY RATES. 


THE midland traders are determined not to give up the battle 
with the railway companies. Although they have already 
expended heavy sums in opposing the, Railway Rates and 
Charges Bill, 1885, and have incurred heavy liabilities in testing 
the question of terminals in the recent case of Kempson v. the 
Great Western Railway, they are yet fully prepared to continue 
the agitation. The local committee formed in Birmingham for 
opposing the late Bills have a guarantee fund of nearly £1000, 
and beyond doubt additional guarantees could be raised if it 
were necessary. At an important meeting of the Birmingham 
Committee towards the close of last week, held in the Town 
Hall, it was urged that in consequence of the latest decision of 
the judges in the case above referred to, and the second case of 
a similar nature which accompanied it in the courts, the traders 
were now in a worse position than before the Bills were 
introduced. The companies had now a decision at law 
to proceed upon, unless it should be upset on a further 
appeal. The principle was now acknowledged that ter- 
minals might be chargec, and the companies would, it was 
argued, “charge what they pleased.” Some of them had, in 
fact, already begun to do so. The committee came to the con- 
clusion that the present was a juncture when unity of action 
was more than ever needed, and that to rest quiescent just now 
would be suicidal policy. They have therefore determined to 
take steps to form themselves into a permanent body, and so 
assist the other previously established bodies of traders in vari- 
ous parts of the kingdom for agitating for a repeal of railway 
rates legislation. It is understood that shortly Lord Henneker’s 
London Committee, which consists of forty-four peers and more 
than an equal number of commorers, the various railway rates 
associations throughout the country, the different Chambers of 
Commerce, and the municipal bodies in certain of our principal 
manufacturing centres, will attempt to formulate united action 
on this all important question. 


STREET RENEWALS. 


Ir is always an annoyance—to which, unless much more 
stringent rules are applied than are at present enforced, it is to 
be expected we shall perpetually be exposed-—to see the surface 
of our streets pulled up for the constant repairs required to 
“underground London.” The necessities of our present un- 
scientific method of conducting our drainage and gas and water 
supply leave us without any hope that such annoyance can be 
obviated. But these might at least be to a considerable extent 
reduced if those charged with the care of our highways did 
what we cannot but consider to be their manifest duty. We 
have recently had under our notice several instances of the most 
careless relaying of the stone pavement removed for the execu- 
tion of needed repairs below ground. It would be invidious 
were we to name such special instances. Indeed, they are too 
widespread, too general, to render it necessary for our object to 
indicate individual cases; but we have seen and heard of so 
many accidents arising from the careless relaying of the pitchers 
after such repairs, that we hold it to be most desirable to request 
the attention of the several London vestries to what is a serious 
public nuisance. So far as our own observation has gone, it 
would appear to be thought necessary, when relaying pavements 
that have been disturbed, to do nothing more than roughly 
replace the stones and cover them loosely with sufficient bind- 
ing material to fill the interstices between them when some 


weeks of traffic have worked it in. As for attempting to re- 
produce the destroyed level of the roadway, that appears 
scarcely ever to be dreamed of, and it would seem as if any 
number of horses may be allowed to break their knees and eject 
occupants from the vehicles drawn by them, until the traditional 
bishop or a Cabinet Minister comes to grief. 


THE FORTHCOMING INDIA AND COLONIAL EXHIBITION, 


Eacu mail brings in intelligence of steps taken by the various 
British communities abroad to ensure success to the show which 
is next year to occupy the grounds at South Kensington. It 
occurs to us to offer a suggestion to those to whom the prepara- 
tion of Indian exhibits may be entrusted, which, we hope, may 
be acted upon. There are not many subjects included in the 
range of engineering science perhaps as to which we may look 
to acquire information of a special character from Indian or 
Colonial experience; but there is one undoubtedly that has an 
interest for all engineers, and as to which India has had an 
experience extending over many ages, which has made her 
workmen surpass in aptitude for it that possessed by the similar 
classes in England, We allude to the system of foundations 
built upon sunken brick wells, which has entered so largely into 
all the hydraulic works of our Indian Empire. We desire to see 
that system most fully represented next year by models upon a 
large and most complete scale. Its application to the founda- 
tions of the abutments and piers of bridges, and more especially 
to those dams which form so large an experience in Indian 
engineering, should be illustrated to the fullest possible extent. 
Roorkee may well come to the front in representing this branch 
of construction in its every possible form, and then the English 
engineer and mechanic may be able to learn a lesson in a branch 
of practice which might more often be usefully employed in 
work at home than it is at present. 


THE CLEANLINESS OF LONDON TERMINI, 


THE intense heat with which we have lately been visited has 
brought prominently under our notice several instances of a 
want of that attention to,the scavengering of the roads within 
our London termini which public health and comfort both 
demand. In nearly every instance such roads are paved with 
wood, and on more than one occasion we have found ourselves 
quite sickened by the noisome effluvia which they have given 
off during the high temperature of the past few weeks. When 
subjected to some delay while waiting for trains we have been 
absolutely compelled to quit the stations and seek a purer air 
in the streets outside. We should presume that there is no 
railway company the managers of which have not issued per- 
manent instructions and provided means for guarding against 
such an intolerable nuisance by the speedy removal of all horse- 
droppings. It has been disagreeably apparent to us, however, 
that if such orders have been given and means provided, those 
charged with seeing them duly carried out and availed of have 
greatly neglected their duty. The glass roofs of the termini 
almost increase rather than diminish the power of the sun’s 
rays, and the effect of them upon the wooden pavement which 
serves as an extended cab-stand is most deleterious, 


LITERATURE. 


By Hopart Pacua. 
and Sons, Edinburgh. 

Tue small pamphlet bearing this title has naturally 
attracted attention. Torpedo attack is at present 
regarded as the most formidable danger a ship has 
to encounter in war. The writer is one of the few 
men who has been called upon to meet it; what 
he says must therefore carry much weight. He takes 
a position which may be described brietly as follows: 
~ The Russian Navy possessed the newest kinds of 
torpedoes and boats then designed. They were handled 
by “as active and gallant a set of men as ever stepped a 
ship’s deck.” ‘The result of all their efforts was only to 
blow up two small wooden gun-boats in the Danube. 
These were commanded by careless Turkish commanders. 
In all other attacks they failed. The Turkish fleet was 
not provided with the latest means of protection, yet, with 
the above exceptions, it never failed to frustrate the 
Russian attack “ very simple precautions, or it took its 
chance, and suffered very little. Consequently, it may be 
concluded that the powers of torpedoes such as have 
hitherto been employed have been greatly over-rated, and 
they are not likely to effect anything that need be viewed 
with alarm. This, without further examination, sounds 
reasonable and strong. The Russians being what they are 
here described and the Turks such as we know them to 
be, we should certainly not have expected such barren 
results, We naturally picture to ourselves a daring crew 
of Russian sailors in the torpedo boat and an effete old 
fatalist commanding the Turkish ship attacked; a com- 
bination of circumstances singularly conducive to a tragic 
end for the latter, we should suppose. If success was not 
achieved under such circumstances, we may well ask when 
could it he looked for? We may say at once, however, that 
Hobart Pacha’s premises are not accepted as representing 
fully the state of the case, and consequently his conclusions 
are not generally adopted. He is considered to over-rate 
the Russian attack. To give an example. It is stated on 
high authority that the Russians insisted on having safet 
caps fixed on all their Whitehead torpedoes, and that it 
turned out that in the war the whole of their torpedoes 
were discharged without removing them; consequently, 
they could hardly be expected to explode. Then, further, 
it may be urged that the Russians, who were so imperfectly 
instructed in the details of most vital importance of the 
weapons they received, were unlikely to understand their use 
generally. If the main fact—that is, the existence of the 
safety cap—is correct, the bearing of the second objection 
is limited to the position where torpedoes were picked up 
and the like. The failure to explode seems to be secured 
by the safety cap. The discussion of any further 
hindrance, then, suggests the case of the captain who had 
sixteen good reasons for his ship not firing a salute to 
Nelson, the first being that he had no powder—a reason of 
weight to make Nelson say that he did not wish to hear 
the remaining fifteen reasons. 

To come, however, to Hobart Pacha’s book in more 
detail. He appears to have depended a good deal on the 
difficulty of finding ships at night when no lights are allowed 
to be shown. Not being provided with sufficient means of 
illuminating and watching the space round the fleet or 
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harbour in which he lay, he adopted the alternative of 
trusting to darkness. He objects that experiments 
showing that English torpedo boats found English ships 
in English waters do not altogether bear on the point 
any more than a man ought to argue that because he can 
find things in the dark in his own house he could do the 
same ina strange house. When he lay in the harbour 
of Batoum he bastinadoed any “old rascal” he caught 
showing a light in the town at night, and he learned that 
Russian boats coming 200 or 300 miles found it extremely 
difficult to find Batoum itself at night, and utterly failed 
to make good an entrance into the harbour. Ships, 
whether in harbour or laying at anchor in any position, 
were guarded by a cordon which was formed according to 
circumstances of boats and wire rope, or trees, spars, and 
planks, the former being used at sea, the latter to a great 
extent in harbour. At sea an example is given of a circle 
formed of twenty-four boats connected with wire rope, 
having a radius of 550 yards, and allowing four ships in 
the centre to lie 400 yards from the circumference of the 
circle. The wire ropes, 2ft. below the water, caught the 
screw of any torpedo boat so as to capsize her. An 
instance is given of a boat thus failing and being capsized 
and sent to the bottom with most of her crew, though 
commanded by a peculiarly cool and daring officer who 
was picked up in a drowning and very perplexed state. 
Another case is given of a Harvey torpedo getting a 
singularly good opportunity of acting during an ecli 
which attracted the attention of the superstitious Turkish 
crew of a man-of-war. Nevertheless, the Harvey torpedo 
did no a damage, although they reported that 
the ship had doubtless been destroyed. 

Hobart Pacha considers the pole or spar torpedo more 
trustworthy than the Harvey. He considers that a ship 
might run from torpedo boats when they were perceived 
to be moving sufficiently fast to make their approach, 
the rate of which of course would be the difference of 
speed between them and the retiring ship; very dangerous 
to the torpedo boats, inasmuch as the ship would bring 
all available fire to bear on them while they gained at the 
rate of, say, 5 knots an hour only. Of course, it is to be 
replied that in some cases it would be a great point to 
drive a ship to fall back thus, and if she is obliged to do 
so while the torpedo boats are at a long range, it appears 
to give them a power which might be awkwardly used in 
case of a blockade. Further, the writer thinks that 
torpedo boats are open to the grave objections of being 
liable to attack friends by mistake, to deteriorate and get 
out of order very quickly, and to go to pieces or become 
much dilapidated in a gale. Fish torpedoes, on the other 
hand, fired from a ship’s deck, or any height above the 
water exceeding 2ft. or 3ft., are thought to be very wild 
and likely to endanger the firing ship. In the American 
War undoubtedly oh were damaged or sunk by sub- 
merged torpedo boats which were allowed to creep up 
unperceived, But this was at the cost of generally 
drowning the crew of the attacking boat. In the instance 
that fell under the personal observation of the writer it is 
questionable whether the loss of the boat and nearly all 
the crew was not far too great a price to pay for a hole 
which only caused the ship to go into shallow water and 
repair damages. The Ley torpedo, steered by electricity, 
the writer thinks has a future before it—in fact, that it 
may be the “ weapon of the future” if its want of speed 
and immersion can be overcome, At present it would 
present too easy a mark to escape destruction. This nearly 
completes the tale of torpedoes proper. Submarine mines, 
however, the writer thinks can be made invaluable for 
defensive purposes if systematically laid down. He 
thinks, for example, that a system proposed by Latimer 
Clarke and Co. might be so applied as to render England 
and her Colonies safe against attack and invasion. The 
writer, however, concludes by wisely reminding us that 
our commerce cannot thus be protected. As we have 
already said, while the practical experience of a naval 
officer of ability and in the altogether exceptional position 
of the writer, is extremely valuable, we believe that our 
naval officers generally consider that the Russian attack 
was much too crude in its character and too imperfectly 
conducted to be a fair sample of what might be expected 
in any future war. Moreover, while the motto of the 
book seems to make light of torpedo attack, the writer 
occasionally shows that he would regard it as not only 
very formidable, but under certain circumstances irresist- 
ible if certain improvements were well worked out. Some 
will remark that the first of these is to fire torpedoes with- 
out safety caps on them, 
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INAUGURATION OF THE ANTWERP QUAYS. 

Tue two miles and upwards of quay wall in Belgium’s 
commercial metropolis, the fourth port of the world, with 
the new south docks and subsidiary works, which will even- 
tually cost about eighty millions of francs, or £3,200,000, 
were inaugurated last Sunday, 26th inst., by the King of 
the Belgians. His Majesty Leopold II., with the Queen 
and Princess Louise of Belgium, left Ostend in a special 
train for Tamise, on the Scheldt, where the royal party, 
met by the Corps Diplomatique, embarked on board the 
Prince Baudouin, This steamer, preceded by the Randée 
yacht, carrying the official committee, passed between a 
double row of about eighty steamers, including the England 
and John Bull, which, falling in one by one, followed the royal 
steamer in its down the stream for Antwerp, which 
was reached a little before three o’clock. The squadron 
steamed slowly along the new quays, thronged with enthu- 
siastic spectators, and then put about, steaming up stream, 
the hydrauliccranes swinging out their loads simultaneously 
by way of salute. The royal party was set ashore in about 
the middle of the —— of quay wall, between the Canal 
au Sucre and the old Steen, a fortress dating from the 


Middle Ages. Amid loud hurrahs from the shore and the 
manned yards of the 


the sounds of the 


dressed vessels alongside, with 
ngonne, the Belgian national 


anthem, the king mounted the dais, and was addressed by 
M. Beernaert, chief of the Cabinet, to the following 
effect :— 

On the 17th August, 1874, the first breach was made in 
the Citadel du Sud, on the site of which a populous quarter 
has now arisen, where the industry of both hemispheres is 
now united (at the Exhibition) and along the Scheldt for 
3 kilometres the quays are accessible to the largest vessels. 
The important work which has been accomplished proves 
the vitality of our little country, and its confidence in the 
future. Antwerp now possesses 50 square kilometres of 
floating docks and 40 square kilometres of quays, 14 of 
which are covered in by shedding—a result of which our 
nation may well be proud. 

M. De Wael, Burgomaster of Antwerp, followed with a 
speech in which he recalled the origin of the works. In 
1873 the Municipality pointed out to the State the insuffi- 
ciency of its maritime installations. This led to the agree- 
ment of 1874, which had been faithfully kept on both 
sides; and when the city asked for a quay width of 100 
metres instead of 60 metres, the State did not hesitate to 
acquiesce, There was now a minimum depth of 8 metres 
at the foot of the quay wall, the works having been 
carried out in the best possible manner. 

At the conclusion of his reply, the king shook the Burgo- 
master cordially by the hand, then witnessed the last races 
of the regatta, and subsequently the ‘‘Cortége of the 
Nations.” “The Nations” was a term given, as early as 
the fourteenth century, to corporations of men who unloaded 
vessels, and who assumed the name of the country from 
which the produce was imported. Among the cars, drawn 
by sturdy Flemish horses, taking part in the procession, 
that of the Noord-Natie, or Northern Nation, contained an 
immense block of granite; the Rijn-Natie being repre- 
sented by a large mahogany log, and so on, the Exhibition 
car bringing up the rear. 

Probably the best point of view was that selected by 
the present writer, viz., the top of the Cathedral tower, 
123m. or 407ft. high, with 616 steps altogether. The 
scene was exceedingly animated, with the crowds throng- 
ing towards the quays, while bunting was displayed from 
every possible point. The Belgian tricolour, black, 
yellow, and red—the gayest flag that flies—was, of 
course, predominant, while the colours of Antwerp—red 
and white—with those of the new Congo State—a gold 
star on blue ground—gave variety. To the left, facing the 
river, the International Exhibition, with its large open- 
work iron globe, was a prominent object. The Three 
Brothers, said to be the largest sailing vessel afloat, lay 
alongside ; while to the right, the Westernland, largest 
and newest of the Red Star liners, 5000 tons burden, 85 m. 
or 28ft. draught, and 145m, or 476ft. long, left her moor- 
ings by the side of the quay, swung round to the stream, 
and slowly entered the dry dock for overhauling previous 
to her next voyage to New York. 

In the new quays, viz., Quai Jordaens, Quai Van Dyck, 
Quai St. Michel, Quai Cockerill, and Quai de la Station, 
the names of some of Belgium’s most famous men are 
perpetuated, while honour is also done to our countryman, 
John Cockerill, the founder of mechanical construction in 
Belgium. On the Quai Cockerill is established the new 
wharf of the enterprising Great Eastern Railway Company, 
whence their boats leave daily, and now frequently twice 
a day, for the new Parkestone Pier, Harwich. While the 
improvement of Antwerp’s quays has contributed not a 
little towards developing the Great Eastern Company’s 
continental traffic, especialiy that of Italy, since the 
opening of the St. Gothard Tunnel, it is not too much to 
say that the English company has had an —— 
share in increasing the commerce of Antwerp. Both have 
made spirited efforts; and the encouraging success which is 
now rewarding them is equally deserved. 

The ground on which Antwerp stands, as its name 
implies--aan ’t warp, on the alluvion—was originally 
formed by accumulations of alluvial soil between the 
two mouths of the Schyn, a tributary of the Scheldt, Pliny 
speaking of its being covered by the sea twice in the 
twenty-four hours. it is not a little singular that the 
same natural cause which formed Antwerp destroyed 
Bruges as the emporium of the West, the hopeless silting 
up of the Zwyn in 1470 having diverted wale to the city 
on the Scheldt. The fortunes of Antwerp have, however, 
undergone considerable vicissitudes; and the treaty of 
Munster, signed in 1648 between Spain and Holland, 
which cl the Scheldt, was the signal for Antwerp’s 
decadence, which lasted until 1792, when the navigation 
was again made free. In 1803 Napoleon I. noticed the 
remarkable natural advantages of the port, and endowed 
it with new quays and shipyards, and a wet and dry dock, 
making the city, as has been said, “a loaded pistol pointed 
at England’s heart.” The old quays—now destroyed— 
which edged the river, were made in 1818 and 1819; while 
between 1859 and 1869 important works, including the 
Kattendyk basin, were carried out. 

In 1870, a special Commission, appointed by the Minister 
of Public Works, prepared the plans for a comprehensive 
scheme of new quays on the right bank of the river for a 
length of 1550 metres, or about a mile, with a depth at 
low water of 8 metres, or 26ft., accessible to Transatlantic 
liners. The Commission also recommended the demolition 
of a projection intothe stream, called the Téte de grue, from its 
having been the site of a large revolving crane, served by 
the ancient corporation of Kraankinders. This projection, 
interfering with the stream and tide, prevented the scour 
which should keep the channel clear. The general project 
was adopted by the Municipal College in 1873, the 
Government undertaking the regulation of the river and 
the construction of the quays; and the works were begun in 
1877. 

In the meanwhile the Government had conceded the 
Citadel du Sud, originally built by. Pacciotti by order of 
the Duke of Alva, and lands adjoining, to Dr. H. Strons- 
berg, from whom they eventually into the hands of 
the Société Anonyme du Sud. The land thus obtained, 
amounting to 98 hectares, or 242 acres, has served for the 
new Southern railway station, three basins for small craft, 
and an entirely new quarter of the city, the International 


Exhibition building having also been erected on the por- 
tion not yet built over. 

The quay wall, in round numbers 2500 metres or , 
2734 yards long, presents a concave face to the river, being 
com of several arcs of different diameters.* It has a 
batter to the river of 1 in 20 from the coping to low-water 
mark, and of 1 in 10 from that point to the foundation 
base. Tine foundations have been carried down to solid 
ground without any piles or framing; and the works have 
absorbed 375,000 cubic metres of brick and concrete 
masonry, with 25,000 cubic metres of tooled stone, while 
necessitating more than 2} million metres of dredging and 
earthwork. The foundations have a uniform width of 
9 metres, or nearly 30ft., the depth varying with the bed 
and the nature of the ground between 24 and 5 metres, 
which brings the base line to from 10} to 13 metres below 
low-water mark. On account of the great depth of the wall 
near the Kattendyk basin, it has there been strengthened 
by three counterforts, which project nearly 3 metres from 
the back of the wall. From the last counterfort up-stream 
to the dock entrance, the back of the wall has been carried 
up vertically from the outside of the footings, thys con- 
siderably increasing its thickness. 

On account of the sandy bottom of the river, the swift 
current, and the great rise and fall of the tide—about 
4 metres, or 13ft.—there was exceptional difficulty in 
executing the work below high-water mark ; but the con- 
tractors, MM. Couvreux et Hersent, of Paris, devised 
a system of caissons and cofferdam, for working in com- 

ressed air, which was fully described in M. Royers’ paper 

fore the Mechanical Engineers, read — their visit 

to Antwerp in 1883, and reprinted in Tue EnGINzER of 
the date already given. 

On account of an unexpected rise in the Scheldt, which 
occurred last year, an extra course of 30 centimetres, or 
lft., has been given to the wall, making the height 6°63 
metres, or nearly 22ft., above ordinary low-water mark, 
and the total height of wall 14°65 metres, or 48ft., from 
the foundation. The width is 2 metres, or 6}ft., at the 
coping; 6} metres, or 20ft., at ordinary low-water level ; 
and 7 metres, or 23ft., at the base or foundation line; the 
foundations themselves being 9 metres, or nearly 30ft., 
wide, as stated above. There are three landing pontoons, 
which rise and fall with the tide, the largest measurin 
100 metres by 20 metres, or 328ft. x 65ft., being connec 
with the shore by a gangway bridge, 35 metres by 
6°7 metres, or 115ft. x 22ft. While the cost of regulating 
the river and making the quay wall has been borne by the 
State, that of erecting the shedding and providing the 
cranes and other appliances has fallen upon the city of 
Antwerp. The pis mor hydraulic cranes have been sup- 
plied by Sir William Armstrong, Mitchell, and Co., of New- 
castle, to all but the fourth and last section of the works 
between the Canal au Sucre and the old docks, for which 
the shedding has not yet been erected; but it is expected 
that this portion will shortly be completed. Loading and 
unloading goes on by night as well as by day. At present 
gas is the illuminant, which will, however, before long 
give place to the electric light. The port dues are not 
high; and the quay dues, as to which an outcry was made, 
are now in abeyance, while the Customs regulations are 
not carried out with severity. 

To complete the whole project there still remains to 
embank the convex or left bank, and to afford communica- 
tion between the two sides of the river. A bridge forming 
a continuation of the State Railway from the southern 
station, and joining the Pays de Waes line, has already 
been decided upon by the Chambers; but, on account of 
the slight elevation of the shores, it would have to be 
carried at a level of only 15 metres, or 49ft., above low-water 
mark. Great opposition, therefore, has been made to this 
scheme, on account of the interference with navigation; 
but the objection would be met by substituting a tunnel, 
as proposed by M. Matthyssens, civil engineer, or by 
making a by-pass canal, as designed by M. de Mathys, 
Ingénieur, Directeur des Ponts et Chaussées, who has had 
the supervision of the works all through. In 1870 this 
gentleman got out a project of extensive docks on the left 
side of the river, which would have made Antwerp the 
first port in the world; but it was not carried out, on account 
of the fearthat trade would be diverted from the city proper. 
The separation of Belgium from Holland in 1830 caused a 
temporary decrease of trade; but the number of vessels 
entering the port has increased from 1250 of 150,264 tons 
in 1832, to 4342 of 3,470,873 tons in 1884, the mean 
tonnage of vessels having increased from 140 tons in 1836 
to 799 tons in 1884. The first steamer, the Prins van 
Oranje, began to trade between Antwerp and Rotterdam 
in 1817, the first iron vessel arrived in 1838, and the first 
screw steamer in 1840. 

Before the regulation of the river and the removal of the 
projecting Téte de grue, the direction of the set of the 
stream formed with that of the rising tide a figure 
like a very depressed letter X; and the consequence was a 
silting up of the bed, in fact a continuation of the action 
which formed the ground on which the city stands, 
rendering continual dredging operations necessary. But 
since the banks have been made parallel, though on a 
curve, soundings taken constantly at one point or another 
show that this action has ceased, and that the scour is 
sufficient to keep the channel clear. The previsions of 
the engineers have, therefore been borne out; and warm 
congratulations are due to all concerned on the successful 
achievement of a work which is truly gigantic for a 
— with a population scarcely greater than that of 

ndon. 


SoutH KENSINGTON MusEuM.—Visitors during the week ending 
July 25th, 1885:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 8524; mercantile marine, Indian 
section, and other collections, 2628. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 1682; 
mercantile marine, Indian section, and other collections, 688, 
Total, 13,522. Average of corresponding week in former years, 
17,972. Total from the opening of the Museum, 24,166,366. 


* A plan and sections were published in THE Enaiyeer of 10th August, 
1883, in connection with the paper by M, Royers, : 
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ELECTRICAL ENGINEERING AT THE 
INVENTIONS EXHIBITION. 
No, IX. 

Messrs. ELWELL-ParkeEr, Limited, of Wolverhampton, 
show a large display of their dynamos, ranging from 
machines for an output of 1500 watts up to 50,000 watts. 
With exception of the largest machine, which has four 
poles, all the others are of the Gramme type with two 
poles, and are now being manufactured in almost every 
detail according to the original patents taken out by 
Messrs. Elwell and Parker in 1883. It is not often that 
we find the whole process of manufacture of any machine 
covered by the original specification. On the contrary, in 
most cases the first patent is merely the starting point for 
the practical development of the invention, and manufac- 
turers find it necessary to continu? patenting details until 


Biirgin hexagon. It shares with the former the circular 
shape and the winding which completely covers the 
external surface of the core, and at the same time it has 
the mechanical advantage of the latter—the way the core 
is supported on metal arms. In the Biirgin machine the 
arms are forced into the ring after the same is wound, and 
they take a bearing in the corners of the hexagon. Since 
there can only be six distinct coils on each ring, it is 
n to employ a number of these rings so as to get 
an even current and to avoid sparking. This limits the 
width of each ring to about 2in. to 3in. Now in the 
Elwell-Parker armature any desired number of coils 
may be wound on to the core to ensure an even 
current without the necessity of employing several 
rings on the same spindle, and the width of the ring is not 
limited by any other consideration but that of obtaining 


what Messrs. Elwell and Parker do. After a few layers 
of wire are coiled on the surface is tested, and if found out 
of truth a cut is taken over it. We need hardly mention 
that the depth of a cut never equals the diameter of the 
wire, and usually is only a fraction of it. A few more 
layers are then coiled, and if necessary a cut is taken 
again, and so on until the core is completed to the right 
radial depth. In this way a true cylindrical core is 
obtained. After removing the blocks of wood and insulating 
the core, it is wound with double silk covered copper wire 
in the usual Gramme fashion, but only one layer of wire 
is used on the outside of the core; and this rule is not 
departed from even if the electro-motive force requi 

1000 volts. No such high tension machine is, however, 
shown at the Exhibition, the maximum electro-motive 


force reached by any of the exhibited machines being 
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the final shape taken by the invention is, on the one hand, 
shorn of a good deal that was considered most important 
at first, and, on the other hand, contains some salient 
features which were not even hinted at in the first patent. 
Messrs. Elwell-Parker’s specification—1883, No. 770—is 
an exception to this rule, and possesses, therefore, consider- 
able interest. It would be perfectly correct if we were to 
describe their dynamos by simply quoting parts of their 
original specification; but as this does not contain any 


numerical data, we prefer to give the description in our | 
own words, and to add such figures and practical informa- | 


tion as, by the courtesy of the firm, we are able to lay 
before our readers. 


SECTION ON LINEY.Y 


It might be said that the Elwell-Parker dynamo was 


invented to order. The firm commenced their electrical 
work by the manufacture of an improved form of Planté 
accumulator; and as in the “forming ” of the cells dynamos 
were required, they used at first what machines they 
could obtain in the market, This was two years ago, and 
our electrical readers who have had experience in similar 
work will not be surprised to hear that none of the 
machines obtainable at that period could satisfactorily be 
used for charging accumulators. Sparking at the brushes, 
worn out commutators, waste of power, reversal of polarity, 
burned up armatures, and other like evils were the order 
of the day. All this has been changed since then, and 
perfectly satisfactory machines can now be obtained from 
dozens of makers; but then it was not so, and Messrs, 
Elwell-Parker resolved to satisfy their wants by making 
their own machines. The first machine was finished in 
October, 1883, and has been used continually since that 
time in the company’s works partly for lighting and partly 
for charging. Its armature can be described as a com- 
promise between the ordinary Gramme ring and the 


1x 
THE ELWELL-PARKER DYNAMO ELECTRIC MACHINE. 


the desired output. Since the forcing of the arms into a 
circular ring would necessarily deform the ring, Messrs. 
Elwell Parker have introduced the improvement of coil- 


ing the wire direct over the arms, and not into a dummy | 


as was done by Biirgin. They insert segments of wood 
between the arms, so as to preserve to the ring a true cir- 
cular shape, although the wire be coiled with a consider- 
able amount of tension. We illustrate in Figs. 1 and 2 the 
method adopted for coiling the core. The supporting arms 


aa are keyed to the spindle C, and after having been insu- 
lated with tape and fibre—the latter to prevent metallic 
contact between the core and the arms—the wood blocks 
A' are inserted and held in place by discs D D, into which 
they are morticed. Three 
together. 


To prevent the small lugs or projections e 


coming in metallic contact with the iron of the core, , 
washers d d of vulcanised fibre are placed one at each end, | 


and the space between them is now completely filled with 
iron wire coiled on as evenly as possible. In the 
process of coiling a bituminous compound is applied, 
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THE ELWELL-PARKER FOUR-POLE DYNAMO E 


Its b keep the whole frame | 


, 300 volts. This is a 6000-watt machine used in conjunc- 


tion with B.T. K. accumulators for lighting the East 
Quadrant. It has been already remarked in a previous 
article that most of the modern dynamos contain only one 
layer of wire on the armature; the Crompton, Edison- 
Hopkinson, Mather and Platt, and several other machines 
are constructed in this way; but Messrs, Elwell-Parker 
have pushed the principle to its utmost limit by 
making this layer exceptionally thin; in other words, 


LECTRIC MACHINE. 


by allowing a high density of current in their armature 
coils. Most makers regard 3000 ampéres per square inch 
of conductor a sufficient strain, but in the dynamos under 
consideration the density is frequently as high as 6000 
amperes, Roughly speaking we may say that the thick- 
ness of the single layer in the Elwell-Parker machine is 
about one-half that found in other dynamos, and in this 
sense the firm have pushed the single layer principle 
further than other makers. They maintain that by 
making the core of small radial depth, so that even the 
inner cvils do not completely fill two layers, the carrying 


which is intended to insulate to a certain extent the capacity of the wire is considerably increased. The 


wires from each other. In our article of last week | 


interior of the core is not ventilated, but by a peculiar 


we had occasion to speak of the value of that kind of | arrangement on the commutator a current of air is kept 


insulation, and need not reopen the subject. The applica- 


tion of bitumen has, however, this important advantage, | and out between the wires which 
that it renders the core more like a solid mass of metal, | 
which can be turned up true in the lathe. In fact, that is | 


flowing into the cavity of the armature at the pulley end, 
join the armature to the 
commutator. This serves to cool the inner wires, whilst 
the outer turns are kept cool by being whirled through 
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the surrounding air at considerable speed. How far this 
object is obtained we are unable to say; the point can only 
be settled by the actual experiment of working a machine 
with a full for fifty hours continuously. It 
should be remembered that doubling the pom “A of 
current means fag amy the heat generated, and that 
would require four times the cooling power. If Messrs. 
Elwell and Parker are able to do this, we see no reason 
why other makers should not do,the same by the applica- 
tions of a fan or other special device, and thus double 
the output of their machines. But we must return to the 
general description of the Elwell-Parker dynamo. In 
Figs. 3 and 4 we illustrate this machine by a longitudinal 
section and an end view. The supporting arms or “spiders ” 
are keyed to the spindle C by the hubs A A. Part only of 
the core is shown, and the armature coils are left out for 
clearness of illustration. The dark lines represent the 
insulation between the arms and core. No special 
description of the commutator is required, as its construc- 
tion is clearly shown in our drawing. We must mention, 
however, that the lugs are considerably extended, forming 
a large disc, to the front end of which is attached a fibre 
disc 7, and this arrangement serves partly to prevent 
copper dust from being drawn into ro armature, and 
partly acts as a fan by which a current of air is sent 
through the armature in the direction of the arrows. The 
field magnets consist of flat wrought iron slabs K L bolted 
together in the shape of a rectangle, with cast iron pole 
pieces pinned on in the middle of the top and bottom 
slabs. A large number of pins K K is used, these pins 
being driven tightly into holes bored out in the pole pieces 
80 as to be in close contact with the metal. By this 
arrangement it is intended to obtain the magnetic conduc- 
tivity of wrought iron whilst still retaining the cheaper 
material, viz., cast iron for the bulk of the pole pieces. In 
small machines the frame M M is made of Parker’s metal, 
but in larger machines it is made of cast iron, and packing 
pieces of non-magnetic metal are inserted between frame 
and field magnets. It is of interest to note that the thick- 
ness of these pieces need not be very great; at any rate 
much less than would be required in an Edison machine 
of equal size. In the latter the pole pieces themselves have 
to be kept off the frame by non-magnetic packing, and since 
the free magnetism is greatest at the poles the magnetic insu- 
lation must be correspondingly high. In the Elwell-Parker 
machine, however, the two portions of the field magnets 
which come nearest the frame both belong to the lower 
pole, and are therefore magnetically at a comparatively low 
difference of potential. Even if the packing were omitted 
the machine would still continue to work. The only effect 
would be a very slight drop of electro-motive force, due to 
the partial muttling of the two lower half coils by direct 
contact with the frame. The rest of the magnetic circuit 
would, however, not be altered. The arrangement of 
magnets adopted by Messrs. Elwell-Parker is certainly 
very compact, but we think that it might be improved by 
keeping the vertical magnets a greater distance from the 
polar extensions NS. As is well known, magnetism is 
always densest at the corners, and a pods Bee number 
of lines of force must be wasted by leakage from these 
corners to the core of the magnet. Some slight improve- 
ment might also be effected by shaping the extensions as 
shown in dotted lines, 

The first armature made by the firm is exhibited in the 
East Arcade, and isa very creditable piece of workmanship. 
Although it has been continuously at work from October, 
1883, until the opening of the Exhibition, and has been 
used hard, it does not show any signs of this except a 
slight bulging of the external wires, which is doubtless due 
to the fact that they are held in place by friction only, and 
at some time or other, eee when giving an excess of 
current, have slightly shifted on the core. e core is 7in. 
diameter, 9in. long, and lin.thick. The effective area of ironis 


therefore 7 xX 9 X 1 = 7°07 square inches. The field 


magnets are wrought iron slabs 8in. by l}in., having a 
cross sectional area of 10 square inches, or about 30 per 
cent. in excess of that of the armature. The latter is 
wound with 225 turas of ‘083 wire, total length about 
130 yards. At a speed of 1600 revolutions per minute the 
external electro-motive force is 60 volts, being at the rate 
of 2°16 yards per volt. The field ets are shunt 
wound, and contain 46 ohms of ‘058 wire. This corre- 
a yan to about 4700 yards, and since the mean perimeter 
of magnet coils can be taken as about ‘83 yards, we find 
the total number of turns = 4700: 0°83 = 5660. The 
exciting power on one half of the machine is therefore 
2830 x current through shunt wire. The latter is 
60 : 46 = 13 ampéres and the exciting power 3680 ampére- 
turns. This is a remarkably low figure, and is probably 
due to the fact that the clearance between the armature 
and pole pieces has by careful workmanship been reduced 
to the very lowest possible limit. From the figures given 
above we calculate the electrical efficiency of the machine 
as follows:—Resistance of armature, ‘152 ohms; with an 
external current of 65 ampéres the current through the 
armature is 66°3, and the loss ‘of pressure about 10 volts; 
internal energy, 70 x 66°3 = 4640 watts; external energy, 
60 x 65 = 3900 watts; efficiency, 86 per cent. The resist- 
ance of the armature is calculated at ordinary temperature, 
but with a density of 6150 ampéres—which corresponds to 
65 ampéres output—and it is probable that the temperature 
of the wire will rise considerably, increasing at the same time 
the resistance of the armature. This would, of course, 
slightly lower the efficiency. There are 6°8 lb. of copper 
on the armature, and 142 lb. on the magnets; total, 148°8 lb. 
With a speed of 1600 revolutions the output is therefore 
at the rate of 26°2 watts per pound of copper. With our 
standard speed of 1000 revolutions the output would be at 
the rate of 16°3 watts per pound of copper. ; 

A word of explanation is n as regards the 
number of yards of armature conductor per external volt. 
Some makers, and amongst them Messrs. Elwell-Parker, 
argue that since at any moment both halves of the arma- 
ture lying on either side of the diameter of commutation 
are —— parallel, the electro-motive force is produced in 
one- of the wire, and it is therefore right to take only 


one-half the total length when figuring out the number of 
yards per volt. This argument is perfectly logical, and 
can be upheld on scientific grounds. But since an arma- 
ture only half wound with wire is practically useless, we 
prefer to adhere to our plan of always counting the whole 
of the wire when the machine has two poles. With a 
four-pole machine the case is different. Here we are quite 
justified in counting only half the total wire, because it is 
practically possible, though not advisable, to work the 
machine by allowing only one-half the armature to 
active. The current will thereby be diminished to half 
its normal strength, but the electro-motive force will 
remain the same. Similarly in a six-pole machine, we 
would only count one-third of the total length of wire 
coiled on the armature, and so on. 

Messrs. Elwell-Parker exhibit a very interesting four- 
pole machine, which we illustrate in the annexed engrav- 
ing. The armature is constructed precisely as that of their 
first machine described above, but is of much larger 
dimensions. The core is 16in. in diameter, 36in. long, and 
2in. deep. It is wound with 186 turns of double ‘120 
wire, the perimeter of each turn being 2°14 yards. This 
gives a total of 398 yards of double conductor. At a 
speed of 450 revolutions per minute, the external electro- 
motive force is 110 volts, being at the rate of 1°81 yards 
per volt. 


lé- 


We give in Fig. 5 a transverse section through armature 
and magnets, omitting, however, all constructive details, 
as our sketch is only intended to show the grouping of the 
pole pieces. To each side of the armature is fixed a com- 
plete horseshoe magnet, which is supported at the yoke in 
the cast iron framework—as will e seen from our per- 
spective illustration—and at the # ge by gun-metal bolts 
pes ig into a central girder. e distance between the 
girder and ~~ of the magnet is at least twelve times 
the clearance between the surface of the armature core and 
the face of the pole piece. The exciting coils, of which 
we only show one, are 17in. long, and each contains 2 cwt. 
of ‘058 wire, having a resistance of 72 ohms. The four 
arms are coupled parallel. Each contains about 3430 
turns, and is traversed by an exciting current of 1°53 
amperes. The exciting power in one of the magnets is 
therefore 2 X 3430 x 1°53= 10,500 ampéreturns. 

The resistance of the armature—cold—is 0278 ohms. 
We must mention that this figure is not from measure- 
ment, but is obtained by simply dividing the resistance 
of 398 yards of double 120 wire / 16. The effective area 
of iron in the armature is 56°4 square inches, whilst the 
cross sectional area of the magnets, which are slabs 4in. 
by 32in., is 128 square inches, or more than double the 
former figure. ‘This is, however, perfectly correct and as 
it should be, for with the arrangement chosen each et 
must supply sufficient lines for filling twice the area of the 
armature core; and if the lines shall not be throttled in 
any part of the magnetic circuit, the area of the magnet 
cores must be at least twice that of the armature core. 
The machine is classified us a 50 unit dynamo; electro- 
motive force, 110 volts; current, 460 amperes; current in 
shunt coils, 6°12 ampéres; loss of pressure in armature, 
13 volts; internal electrical energy, 466°12 x 123=57,200; 
external energy, 50,600; efficiency, 88°3 per cent. The 
density of current is 5150 ampéres in the armature coils, 
and 580 amperes in the shunt coils. The weight of copper 
used is 1041b. in armature, 896 1b. in field; total, 1000 lb. 
At 450 revolutions the output is therefore 50°6 watts per 
pound of copper; at our standard speed of 1000 revolu- 
tions per minute it would be 112 watts per pound of copper. 

If the coils on the field magnets be joined up in such 
way as to make both poles above the centre line N and 
both below it S, the machine will work like a ordinary 
two-polar dynamo. Two brushes only will in this case be 
employed. Messrs. Elwell-Parker have made that experi- 
ment, and have found that the electro-motive force is 
thereby only increased by about 30 per cent., whilst, of 
course, the current is halved. On purely theoretical 

unds we would expect that the electro-motive force 
should be doubled; but in practice a point of saturation, 
as regards the density of lines in the armature core, 
is. soon reached, and that prevents the full advan- 
tage being obtained from the two-polar arrange- 
ment. To make our meaning clear, let us assume for 
sake of argument that in the four-polar arrangement 
there are 112,000 lines emanating from each polar surface. 
We choose this figure simply by way of illustration, as it 
is a convenient multiple of the area of armature core. 
Through each square inch of it there will, therefore, be 
1000 lines. In order that the electro-motive force may b 
doubled by the two-polar arrangement, the total number 
of lines emanating from the four poles must remain the 
same, and to make this possible the density of lines would 
have to be 2000 per square inch of core. This is probably 
more than the core can ; or, in other words, satura- 
tion sets in and prevents the full number of lines from 
being created. Messrs. Elwell-Parker have supplied two 
dynamos like the one just described to the Maden 
Electric Tramway Company, as well as seven motors for 
propelling the cars. A similar motor is exhibited work- 
ing Mr. Holroyd Smith’s car on the South Promenade. 
We hope to give a full oe of this system of 
electrical propulsion shortly, and for the present must con- 
tent ourselves to lay before our readers a few data regard- 
ing the motor only. It is shunt wound, and intended to 
work with a potential of 200 volts. The current is sup- 
plied by an Elwell-Parker dynamo, driven by a high 


speed engine also made by that firm. With a current of 
30 ampéres through the armature of the motor, it exerts 
a statical torque of 561b. on a radius of 16in. We can, 
with sufficient approximation, assume that the dynamic 
torque is the same—the field-magnets being shunt wound 
and the strength of field therefore independent of 
the current through the armature—and in that 
case the motor would give off about 8-horse power at 
a speed of 600 revolutions a minute. The resistance of 


be | the armature is °75 ohms, that of field magnets 200 ohms. 


The motor weighs 6 cwt. Its field magnets resemble 
somewhat those of a Siemens machine, which form has 
been adopted in order to be able to get the motor into the 
confined space under the floor of the car. a 

In all there are eleven dynamos and one motor exhibited 
by Messrs. Elwell-Parker ; their list is as follows :—One 
50,000 watt machine, driven by Tower engine, and light- 
ing the Club dining room; one 20,000 watt machine as a 
reserve to the above; one 12,000 watt machine, for charging 
accumulators, lighting the Royal Pavilion; one 6000 watt 
machine, charging B. T. K. accumulators, for lighting the 
East Quadrant; one 6000 watt machine, driven by Willans’ 
engine, and lighting the Subway; one 6000 watt generator, 
driven by Elwell-Parker engine, and supplying current to 
electric tramway; one 3000 watt machine, driven direct by 
three-cylinder Elwell-Parker engine, intended for train 
lighting ; one 3000 watt machine, driven by 34-horse power 
Otto gas engine, charging 26 cells at Mr. Taylor Smith’s 
stand; one 3000 watt machine, driven by Beachy gas 
engine, and lighting Messrs. Woodhouse and Rawson’s 
stand in East Arcade; ‘one 1500 watt machine, driven by _ 
Gramme motor; one 6-horse power motor, driving 
electric tram-car. 


THE MERCHANT VENTURERS’ SCHOOL, 
BRISTOL. 


On Saturday last the new school of the Bristol Merchant 
Venturers was formally opened by Sir Frederick Bramwell, in 
the presence of a large and representative gathering, including 
the Bishop of the divcese, the Members of Parliament for the 
city, the Mayor, Sheriff, and other local magnates, the Master 
and Wardens of the Merchant Venturers, Colonel Donnelly, 
represeriting the Science and Art Department, Mr. Philip 
Magnus, representing the City Guilds, Mr. Owen Roberts, 
the Clothworkers’ Company. 

The history of this school may be said to date from the 
founding of the Bristol Trade School in the year 1856, which 
was established principally through the exertions of Canon 
Moseley. The object of the school was to provide an education 
in the applied sciences ; and thus there was founded one of the 
first institutions in this country where systematic teaching was 
undertaken with that aim in view. Considerable success 
attended the working of the scheme, and in the year 1866 the 
results were specially referred to in the report of the President 
of the Council of Education as follows:—“ That the Trade 
School of Bristol should, with its 120 pupils, carry off four out 
of the eight gold medals awarded, besides two silver and four 
bronze medals and 97 prizes, redounds greatly to its credit, and 
places it decidedly at the head of the science schools.” 

About ten years ago the direction of the school was transferred 
by the body of gentlemen who had m it from its com- 
mencement to the governors of the Colston Trust. It has from 
that time until now been managed under the scheme framed by 
the Endowed Schools’ Commission, at an annual cost to the Trust 
of from £500 to £600. The success of the school both in point 
of numbers and results has continued to increase, and has for 
some time suggested to the Merchant Venturers, whose influence 
largely preponderates on the Colston Trust, the desirability of 
its still further development. The first step towards this was 
obviously the substitution of more suitable buildings for the 
cramped and insufficient premises, to which, according to one of 
the speakers at the opening, the students came in irrepressible 
numbers, but which for nearly thirty years had been the home of 
the school. This was too great an enterprise for the Colston 
Trust alone to undertake, and thus it was determined by the 
Merchant Venturers to take this first step themselves, and upon 
the change of location of the school to take over its entire 
management, and become in future responsible for its main- 
tenance. The site of the old Grammar School was accordingly 
secured, and a truly magnificent structure has been erected at 
acost of between £40,000 and £50,000. With the formal 
opening of this building, and its dedication to the use of the 
citizens of Bristol under the name of the Merchant Venturers’ 
School, the Bristol Trade School as such has ceased to exiat. 

We must now briefly describe the nature of the instruction 
provided by the school, and afterwards the building itself. The 
school comprises:—(I) A primary department for boys of nine 
years old and upwards. (II.) A secondary department for boys 
under eighteen years of age. This is subdivided into (1) a 
division intended for boys whose careers will be connected with 
manufactures and the constructive arts, and for those who wish 
to proceed to the higher departments of the school, the subjects 
of study being chiefly mathematics, applied science, and the 
modern languages ; (2) a division for mercantile or commercial 
studies. The foregoing courses are arranged to be completed by 
the time a boy has reached sixteen years of age. (III.) The 
mining and technical de ent, for students above sixteen 
years of age. (IV.) The chemical and metallurgical department. 
(V.) The evening class department, open to all persons above 
sixteen years of age without distinction of sex. 

The building itself, which is in the fourteenth century Gothic 
style of architecture, is a result of careful study of all the 
wants of a technical school, and embodies the experiences gained 
by a special deputation, who visited the best and most recent 
schools at home and on the Continent. It is four stories in 
height, and covers an area of 26,000 square feet. The basement 
contains a range of lofty rooms 102ft. long and on an av 
40ft. wide, intended to be used partly as workshops and y 
as a gymnasium, but which is not yet fitted up. It is possible that 
the teaching of trades in connection with building and 
carpentering will be commenced for the ensuing winter. There 
is also a dining room 75ft. by 22ft., communicating with a 
kitchen and offices, and in this room a good mid-day meal will 
be supplied. The gas engine, ventilating fan, hot-water warming 
apparatus, and an exercise court 116ft. by 52ft. occupy the 
remainder of the basement. The ground floor contains the 
library-—in which are already several hundred volumes, the 
waiting room, the assistant masters’ common room, and the 
museum. The museum, which is 44ft. by 35ft., is intended to 
be chiefly technological; but contributions are invited of all 
specimens which have a bearing on the work of the school, the 
Merchant Venturers rightly believing that such a museum, 
if supplied with examples exhibiting the process of manu- 
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facturing and mining operations, and the applications of the 
discoveries of science to the industries of the world, will 
be of invaluable service in developing the intelligence and 
interest of the students. It is stated in the prospectus, from 
which some of the information concerning the work of the 
school has been drawn, that it is intended to open this museum 
freely to the general public, and as Bristol has at present no 
collection of the kind in view, such a course is highly to be com- 
mended. There are also on this floor four class-rooms, the 
porter’s residence, and an examination hall, 80ft. by 44ft. and 
26ft. in height, having a very handsome oak ceiling of carved 
work, the execution of which reflects the highest credit upon 
the builders, Messrs. Brock and Bruce, as its design does upon 
the architect, Mr. Robins, F.S.A. Upon the first floor, and 
fronting the two streets which run parallel to the two front sides 
of the building, is the artificers’ drawing-room, 85ft. by 20ft., 
divisible, as occasion serves, into two rooms by means of a 
sliding shutter. The room has been so as to afford the 
best possible light to the students working there, and is fitted 
with convenient drawing tables. Beyond this room is the 
diagram room and engineering lecture room, the latter 30ft. by 
27ft., also cloak room, lavatories, art drawing room, and side 
gallery of the examination hall. 

The second floor at the top of the building has the chemical 
and physical laboratories, lecture-rooms and class-rooms, also 
the metallurgical laboratory. The completeness and thorough- 
ness with which these are fitted up can only be estimated by a 
personal inspection. The large chemical laboratory, which is 
52ft. by 30ft., has accommodation for forty students. The 
size of the other rooms are: Physical science laboratory, 31ft. 
by 21ft.; metallurgical laboratory, 30ft. by 20ft.; physical 
science lecture-room, 42ft. by 31ft.; besides which are a gas and 
water analysis room, a balance-room, combustion-room, and 
head master’s private room. 

In conclusion it must be remarked that the fittings and 
workmanship are throughout of the most perfect kind, and, 
indeed, the beauty and elegance of the work on the building 
itself, back as well as front, on the various rooms, laboratories, 
halls, and even passages, is not less conspicuous than the sub- 
stantial and durable nature of the materials employed. We 
venture to affirm that in this respect, at any rate, the new 
school is not surpassed and probably not equalled by any technical 
school at home or abroad, and after a very careful examination 
of the whole, we are not surprised at the statement made 
in a speech at the opening ceremony, by Mr. Philip Magnus, 
who, as a member of the Commission on Technical Educa- 
tion, has recently visited all the colleges and schools of 
importance in this country and on the Continent, to the effect 
that he had never seen a school better adapted to the 
purpose for,which it was built than the Merchant Venturers’ 
School. We have no doubt but that the greatly increased 
advantages of the new building will give renewed impetus to 
the work of the school; and we trust that the citizens of Bristol 
will duly reap the reward of the enterprise they have shown in 
their latest educational undertaking. 


LOSSES FROM SOUTH YORKSHIRE COLLIERY 
STRIKES. 


Every week brings fresh reminders of the appalling losses sus- 
tained by the recent sad strikes in the South Yorkshire coal trade. 
To those not connected with collieries and colliery work the losses 
sustained may seem incredible. The loss in wages which the 
working man and his family sustain is as nothing compared with 
the loss which coal-miners, railway companies, and the public 
experience. The past few days has witnessed arrangements which 
it is hoped will terminate two lengthy and disastrous strikes. At 
the Church Lane Colliery, near Barnsley, belonging to the Old 
Silkstone Coal and Iron Company, the men have to resume 
work, after being out about three months, and losing from 
£10,000 to £12,000 in wages. This colliery has during the 
past ten or twelve years been the scene of several costly strikes, in 
some of which the firm imported and lodged fresh hands at the 
works at ot expense.. Some idea may be formed of the losses 
sustained from the statement of Mr. Ogden, the chairman of the 
company, who in a recent address to the men declared that the losses 
sustained by the present and former companies during the past ten 
years was not covered by half a million of money. At one time 
the colliery was closed for a year and a-half. The present 
disastrous struggle for the most part being against what the 
men term a “Billy Fair Play,” but which is simply a testing 
machine, over which the coal passes in order to make it 
marketable. With respect to the Denaby Main struggle, which 
has extended from December, 1884, down to the present 
week, it is estimated by competent authorities that over 
£11,500 has been sacrificed in wages; whilst the Manchester, 
Sheffield, and Lincolnshire Railway Company has lost £9000 
by the strike. The loss sustained by the company—which 
prior to the stoppage sent from 12,000 to 15,000 tons of coal per 
month to Hull alone—the setting down of the pits, the procuring 
of fresh hands, and the expense of sustaining the underground 
workings have been almost unconceivable. Referring to the 
struggle of 1880 and 1881, Mr. Chappell, miners’ agent, who 
mf so conspicuous a part in connection with the Denaby strike, 
and forfeited his position owing to his firmness, declared that the 
cost of that strike was not less than £783,000 in wages alone, in 
addition to which the Miners’ Association had paid to the men 
£77,000. In the twelve years previous to 1881 the association, he 
said, had paid £52,000 to men on strike, and had caused a loss in 
wages alone to the extent of £450,000. Such facts as these 
for themselves, and ought to convince the men that there is nothi 
to be gained by strikes. 


LAUNCHES AND TRIAL TRIPS. 


On the 25th inst. Messrs. Edwards and Symes successfully 
launched from their shipbuilding yard at Cubitt Town a sea-going 
steam launch for the Corporation of the City of London and Port 
Sanitary Committee, for the use of. Dr. Collingridge between 
Teddington and the Nore. As soon as the launch was afloat it was 
taken alongside the wharf and the boiler and machinery put on 
board. Its dimensions are—55ft. long between perpendiculars, 
1lft. beam, and 6ft. deep. The machinery is of the compound 
surface condensing type, with extra large boilers. The expected 
speed is from ten to eleven miles an hour. 

One of the steam trawlers for supplying fish to Para was launched 
from Bidston Wharf, Birkenhead, by Messrs. Cochran and Co., at 
noon on Tuesday last. These vessels are being built to the order 
of Messrs, Castel Pontet, under arrangement with the Provincial 
Government of Para, North Brazil, and are fitted with every 
appliance for carrying on the projected work successfully. The 
machinery is also wt made by Messrs. Cochran and Co. The 
launch was in every way successful, and the véssel was named the 
Esperanca. 


ON Saturday an iron brow at Chatham pier gave way and pre- 
cipitated a large number of people into the water. The cause of 
the failure is not yet known, but Mr. Henry Law has visited the 
seene of the accident, It is expected that a Board of Trade 
inquiry will be made, 


MARCH’S STREET SWEEPER AND ELEVATOR. 
A MACHINE for sweeping streets and taking away the sweep- 


ings has long been much wanted in every town of any size. | 


Sweeping machines have been in use many years, but none have 
yet been made which satisfactorily sweep and remove the 
sweepings, although hundreds of patents have been taken out in 
this country and America for the purpose. Mr. W. March has, 
however, produced such a machine, and overcome the numerous 
practical difficulties that beset the task, and exhibits one of his 
machines in the Inventions Exhibition. During all last week 
one of these machines, as illustrated in our engravings, was at 
work on London Bridge throughout the day in the midst of the 
traffic, and its action witnessed by large numbers of people. 
The machine used was the form shown at Fig. 3, and its action 
was so successful that the Commissioners of Sewers have deter- 
mined to adopt the machine for the purpose. Hitherto the 
Bridge House Estate has paid about £750 to keep this bridge 
swept, the whole of the roadway part of the bridge will now be 
kept clean all day instead of being cleaned once a day, and 


way as that of the brushes, the necessary intermediate pinion 
being keyed on toa short shaft revolving in the lever ¢, while 
| the lower end of the lever is centred upon the lower shaft of the 
elevator, or upon the circular bearing of that:shaft, as shown in 
Fig. 2. The upper end of this lever has a pin ¢! fixed into it 
which slides in a slot in the shoot lever u, so that when the 
pinion lever is drawn back to disengage the gear, it at the same 
time raises the shoot q, the slotted lever u and eyes of the shoot 
being keyed to the rocking shaft working in eye straps fastened 
to the case. The lever ¢ is held in position by a movable pin 
which passes through the guide frame w in which the lever 
works. The machine is supported at its rear end by a small 
castor wheel n. The machine is coupled to the wagon by an 
upright hook 0, the rear part of which slides freely up and down 
in a round hole of a block or jaw piece p fastened in front of 
the case. The fore part of the hook is square, and enters a 
square hole of compensating lever gear attached to the under 
part of the mud or dust wagons, the end of the attachment 
being indicated by dotted lines. 

The brushes of the machine we have seen at work are 4ft. 7in. 


MARCH’S SWEEPING AND ELEVATING 


MACHINE. 


probably at a lower cost. The great advantage which the | long, so that the machine moving at three miles per hour, or 
machine will secure of keeping the bridge free of the great | 264ft. per minute, would sweep and collect from 1210 square 


collections of mud which at some parts of the year cover the | 
bridge after a few hours of traffic, will be very highly esteemed. | 
Our engravings show the machine as now adopted by the City | 
Commissivners, Figs. 1 and 2, and as combined with a wagon. 
Referring to Figs. 1 and 2, it will be seen that two short endless 
Ewart chains, with brushes a, are fitted upon the shafts 4 and | 
. The upper shaft is driven by a pinion ¢ which gears into a 
spur ring y bolted to one of the large road wheels. The brushes | 
sweep the refuse up an inclined brush-pan iuto the elevator | 


“mit 


feet per minute, although the actual area swept per hour would, 
of course, not be at this rate, as in sweeping width after width 
the one brush track would have slightly to overlap the other in 
order to leave no line of unswept area, The machine works 
well on any street, and is not affected by refuse, such as straw, 
cabbage leaves, paper, and so on. 

The elevator is capable of working any quantity that may be 
swept, and will, in fact, load a 2$ yard wagon in a few minutes. 
The machine can be attached to any wagon, and thus the mud 
heaps along the sides of streets may 
henceforth be wholly avoided; horses will 
not have to haul and stop every few yards 
a wagon containing, perhaps, over two tons 
—very heavy work—and the work of clean- 
ing may always go on at any time without 
any hindrance to traffic. The machine 
is made by Mr. W. March, of St. Mary- 
axe, London. 


THE report which M. de Lesseps read 
at the annual general meeting of share- 
holders on Wednesday is of length and of 
interest. M. de Lesseps admits that modi- 
fications of detail, necessitated by circum- 
stances, have been 
original programme of the work, but the 
leading principles of that programme have 
not been altered.’ That programme con- 
sisted, first, in the cutting of a canal from 
Panama to Colon, 9 metres deep, below 


case, to which the pan is hinged. Two short taper bars ¢, 
one on each side of the machine, are centred at their large ends 
upon the axle collars. One of these levers carries one end of 
the front shaft J. The other end of this shaft revolves in the 
lower end of a small upright lever, which, being pivotted by a 
bolt passing through both, enables the aforesaid pinion to be 
thrown in and out of gear. The two shafts of the chain of 
brushes are connected by a set of right and left threaded rods 
and elongated nuts f, the rods being terminated by eyes in 
which both shafts revolve. The rear end of each of the levers 
is suspended from the angle iron frame by means of a screwed 
eye bolt g which passes loosely through the frame and has one 
nut above and one below the frame, whereby the brushes can 
be lowered to the pan as they wear away. The lower end of 
the brush pan hf is suspended at both sides by chains fastened 
to cranks which are keyed to the rocking shaft above. The 
brush pan supports both ends of the hind shafts b' by means 
of another set of right and left threaded rods and elongated 
nuts i, so that not only both the pan and brushes are raised 
simultaneously by depressing the hand lever & of the rocking 
shaft, but both pan and brushes are likewise free to rise over 
any unusual obstruction in the road. The rocking bar crank 
1, on the right-hand side of the machine, has a perforated boss 
at its rear side about half-way down. A rod connects this boss 
to the top of the small upright lever, whereby the pinion is 
thrown into and out of gear as the brush pan is either lowered 
or raised by the hand lever. The elevator m consists of an 
inclined case, containing a series of buckets which work inside or 
between the two chain wheels r 7! and their chains ; the buckets, 
like the brushes, being attached to the chains by ears cast on the 


Fig. 4—MARCH’S STREET SWEEPER AND WAGON COMBINED. 


the average height of the waters in the two 

oceans; second, the width of the canal was 
to be 22 metres at the bottom ; third, the canal between 
the two oceans was not to comprise any tunnel, but to be 
an open cutting in its entire length; fourth, at Panama a 
lock was to be established, to prevent the tide creating a swift 
current in the canal; fifth, in the middle of the course of the canal 
a long station, or siding, 5 kilometres in extent, was to be created ; 
sixth, at Ha Gamboa an immense dam was to be constructed, so 
as to intercept the waters of the Rio Chagres, and to give them 
another course. The execution of this p: mme has been pro- 
ceeded with during the current year, and the machines necessary 
for the completion of the works of the canal have already reached 
the Isthmus, or are in course of construction. In support of this 
assertion M. de Lesseps quotes a passage from a report received 
from the director-general of the works to that effect, and which 
concludes thus :—“‘ It therefore follows that, even if we had only com- 
menced the dry excavation work onjthe Isthmus on Ist January, 1885, 
and only begun'the dredging work on the 1st January, 1886, the canal 
could be completed on the Ist January, 1888. To be provided against 
all possible accidents, there is all the dry excavation work executed 
before the 1st January, 1885, and all the dredging which was to be 
done before the 1st January, 1886.” M. de Lesseps goes on to say 
that there is no doubt that half the effort necessary for the cutting 
of the canal has me been made. M. de Lesseps says:—‘‘ The 
regular continuation of the piercing of the Isthmus and the com- 
pletion of the canal in 1888 are the best replies that can be opposed 
to the adversaries of the canal. We will not do our partners in 
the work—the shareholders—the injury of supposing that they are 
moved by such manceuvres.” 

To show the Panama shareholders that they need feel absolutely 
no alarm, the president of the company relates how, in 1860, the 
Suez Canal C y was attacked in precisely the same way. At 
that time the public was warned against taking up the little shares 
of the Suez Canal Company. The progress of the works was de- 
scribed as such as to show the impracticability of the enterprise. 


links. The elevator is driven by aspur ring on the left-hand large 
wheel, and the pinion is thrown in and out of gear in the same 


‘It is,” says M. de Lesseps, ‘in precisely similar terms that the 


Fic.2. 
Fig. 3 8; 
= Nic 
\ | M 
A\|ir 
& 
i THE PANAMA CANAL. 


Jury $1, 1885. 


THE ENGINEER. 


95 


Panama Canal is now sometimes spoken of. The little shares of 
the Suez Canal, issued at 500f., have become big shares of 2200f. 
The Egyptian Bosphorus has been created. The little shares and 
obligations of the Panama Canal will have the same destiny ; 
for the American Bosphorus will be completed, as was its 
redecessor.” Referring to the little mishaps which have occurred, 
. de Lesseps says it would have been puerile to imagine that the 
gigantic work of piercing the Isthmus could be accomplished with- 
out any such accidents, and that the execution of each portion of 
the works could be regulated like clockwork. The number of 
cubic metres of soil removed every month is steadily increasing. 
In January, 1885 quoting the report—it was 550,000 cubic metres ; 
in February, 590,000 cubic metres; in March, 627,000; in April, 
775,000; in May, 795,000. In April, 1885, there were 17,881 
persons occupied on the works; but in October there were 20,368 
persons employed on them. Since that time the number of men 
employed has been maintained at about that figure. The deaths 
on the works continue very high. The official returns of the deaths 
that have occurred on the works during the year ending March last 
are as follows :—1884: April, 59 deaths, of which 9 were Europeans; 
May, 41 deaths, 3 Europeans; June, 60 deaths, 12 Europeans ; 
July, 87 deaths, 26 Europeans ; August, 119 deaths, 35 Europeans; 
September, 132 deaths, 25 Europeans; October, 163 deaths, 42 
Europeans; November, 154 deaths, 48 Europeans; December, 
142 deaths, 59 Europeans, 1885: January, 91 deaths, 35 Euro- 
ns ; February, 46 deaths, 18 Europeans ; March, 49 deaths, 21 
uropeans—a total of 1153, and death rate of 51°7 per thousand. 
With regard to the insurrection which took place at Colon and 
Panama in May, it had not entailed any great loss on the company. 
At the Calebra, where the most serious incident occurred, the loss 
fell on the contractor, In that chapter of M. de Lesseps’ report 
which is headed ‘‘The Cost of the Canal,” he explains that his 
chief engineer has calculated that, by certain modifications, it 
would be possible to reduce the total number of cubic 
metres of soil to be removed to construct the canal, from 
120 millions, the estimate of the Technical Commission, 
to 90 or 95 million metres. Nevertheless, M. de Lesseps 
refers to take the original estimate as the base of his calculation. 
he contractors now engaged in cutting the canal have undertaken 
to remove 62,691,595 cubic metres of soil for a total sum of 
219,295,974f. Moreover, contracts have been entered into with 
two other contractors who have undertaken to complete the remainder 
of the works for a sum of 480,000,000f. The total cost of the actual 
piercing of the Isthmus will, therefore, amount to 700,000,000f.— 
,000,000 sterling. To this sum must, of course, be added the cost 
of the canal administration, and the annual interest paid on capital. 
The International Congress estimated the expenditure for the 
creation of the canal at 1,070,000,000f., but the company has 
purchased the Panama Railway and land in the vicinity of Colon 
and Panama. Evidently the company will require an extension of 
its borrowing powers to cover these expenses, which were not 
included in the original estimate. At the end of his report, M. de 
Lesseps says he has demanded of the French Government authority 
to borrow 600,000,000f., by the issue of bonds with annual prize 
drawings. Having obtained the approbation of the shareholders he 
will take the necessary steps to obtain that authorisation. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Tue outturn of finished iron this week has been curtailed somewhat 
by the excessively hot weather, and works’ proprietors started their 
mills and forges later than usual. 

The orders given out at the present time, generally speaking, go 
no further than immediate requirements, although a little impetus 
has here and there been given to some of the works by the receipt 
of orders for sheets, and bars and hoops, on account of Australia, 
Canada, South America, India, and some markets on the European 
continent. The aggregate of merchant orders under execution in 
the district is considerable. 

A few sheet concerns are able to boast having made full time for 
ten weeks past, but these are in a minority. 

The Greet’s-green Sheet Ironworks, West Bromwich, have this 
week passed into the hands of Mr. Geo. Onions, of the Regent 
Ironworks, Bilston, whose capability of rolling sheets for galvanising 
is now inc from four to six mills. To-day—Thursday— 
Regent sheets were quoted £7-for doubles, £8 for lattens, and 10s. 
on for 28 gauge. Indian and Russian inquiries for sheets are upon 
the market in good numbers, but the prices offered are in many 
cases too low to tempt makers. 

The list price for Staffordshire bars remains at £7 10s., but most 
of the marked bar firms are quite content to get £7, while for 
second-class yarn they are freely accepting £6 10s., and even 
£6. At the latter price a large trade is being done with Australia 
and Canada. Hurdle bars are to be had at £5 5s. 

Quotations on the open market for merchant iron of an ordinary 

uality appear from the list of the Pelsall Coal and Iron Company. 
is concern quotes at date:—Bars, }in. rounds and squares, and 
upwards, £5 10s. per ton; hoops and strips, lin. by 18 b.g., and 
upwards, £5 15s.; superior bars, £6; horseshoe bars, £6; superior 
hoops and strips, £6 5s.; hinge strip, £6 10s.; nail strip of from 
12in. to 24in., and from 14 to 12 b.g., £5 10s.; gas strip of 6in. 
wide, 0s.; Zin. to Shin., £6; 8fin. to 12}in., £6 10s.; angles, 
l}in, to 4hin., £5 15s. to £6 5s., according to quality; to 
2}in., £7 to £7 10s.; sash iron, £7 15s.; sheets—singles—and tank 
plates, £7; and steel hoops and strips, lin. by 18 b.g., £6 15s. per 

m. 

Bar makers spoke yesterday and to-day of the increased compe- 
tition of Belgium in foreign markets, and instanced the further re- 
duction of 5s. per ton which has just been announced by the Belgian 
firms. Belgian bars may now be had at £4 5s. per ton, f.o.b. 
Antwerp, while local makers require pretty nearly £6 per ton for 
similar iron f.o.b, in the Thames. Some Shropshire bars, however, 
may be had, delivered in London, at £5 10s. per ton. 

Steel is competing sharply with iron in all departments. 
Siemens-Martin billets and blooms of Welsh makes are offered at 
£5 10s. delivered into this district. Steel boiler plates from 
the North of England are to be had at £7 10s. delivered, and 
Thomas-Gilchrist steel of local make is quoted at £5 5s, for 
tin bars, £4 17s. 6d. for blooms and billets, and £7 10s. for boiler 


plates. 

There has this week come into the district a specimen of rolled 
steel which promises, it is claimed, something like a revolution in 
the highest branches of the tube trade. It is in the form of stri 
rolled down to feather edges. For thisa patent has been sec * 
and its sole use by steelmakers, so far as it relates to South Wales, 
has just been acquired by the Dowlais Company. This company 
are understood to have ordered from an engineering firm at West 
Bromwich a new three-high mill in which to roll the strip. The 
economy to the tube maker of strip in that shape is very great, 
since there are in some tube works extensive plants of machinery 
solely for —— the feather edge. The price at which it seems 
likely the strip will be procurable in Birmingham and the Stafford- 
shire district is about £7 5s. The patent is equally applicable to 
the rolling of strip iron for iron tube making, and there seems to 
be little room to doubt that iron tube strip with feather edges will 
soon b a lity of local iron manufacture. 

In pig iron stocks of most makes of all-mine sorts continue 
large. Two firms in the Bilston district are currently reported to 
hold stocks of 12,000 and 15,000 tons respectively, much of which 
was made when prices were 10s. a ton higher than current rates, 
All-mine iron is quoted at £4 for cold blast sorts, and £3 for hot 
blast sorts, but about £2 17s. 6d. for the latter is really the top 
— price. Part-mine pigs are £2 to £2 5s, nominal, and cinder 
pigs £1 13s, to £1 16s, 3d. per ton, 


Ulverstone hematites are changing hands at 53s., and other 
hematites are quoted 54s. and 55s. delivered. Northampton and 
Derbyshire pigs went off to-day upon the basis of 37s. 6d. to 40s. 


per ton, 

Most of the bridge building works are amply employed on 
colonial and home contracts, though there are some of them who 
are not anything like busy. Competition for the work offered is 
keen, and values are therefore lower than for a long time past. 

One of the latest contracts which has come into the market for 
ironwork is for bogie wagon ironwork needed by the Indian State 
Railways; and 200 wheels and axles are also required by the 
Danish State Railways. 

The deputation from the operative Nailmakers’ Association, 
which has recently waited upon the masters to request them to 
revise the present scale of wages, have presented a report to their 
association which is in every respect satisfactory. The masters, it 
is said, informed the deputation “that they were quite willing to 
return to the 1879 list in conjunction with the up-country.” A 
meeting of the masters will shortly be held, and it is hoped that 
the settlement arrived at will be satisfactory. 

A private meeting of operative vice-makers was held in Dudley 
on Monday to endeavour to settle the strike which is now going 
on at one of the works. The result is beli to be tis- 
factory. 

The quarterly meeting of the workmen’s executive of the Nut 
and Bolt Makers’ Association was held at Darlaston on Monday. 
The financial report of the late strike showed that the income had 
been £1459, and the expenditure £1445. The meeting decided that 
in order to strengthen the association a series of factory meetings 
should be held throughout the district. 

The Railway Rolling Stock Company, Wolverhampton, are in a 

peculiar position, and it is believed that the ultimate result will be 
voluntary liquidation. At their half-yearly meeting in Wolver- 
hampton on Tuesday the chairman said that a large reserve fund 
was upon their hands, but they were unable to employ it profitably. 
One thing alone would save the company from liquidation, and 
that was for the shareholders to sell to the directors their permanent 
debenture stock, and for this a fair ptemium would be given. If 
the company were wound up the reserve fund, which belonged to 
the shareholders only, would, he was sure, be found to be 
intact. 
A gratifying exhibition of goodwill between employer and em- 
loyed has just been displayed at the Highfields Engineering Works, 
Bilston. Upon the recent decease of the late proprietor of the 
works, Mr. T. J. Perry, who was highly esteemed, some of the 
oldest employés, who been engaged at the establishment 
between forty and fifty years, expressed a wish to possess a portrait 
of their late employer. This week all the operatives have been 
presented by Mr. Perry’s family with a handsomely-framed portrait 
of the deceased gentleman, together with an address. 

In order to illustrate the working of its system, the Empire 
Telephone Company has just fitted up, in offices of the Great 
Western Arcade, Birmingham, a pair of its patent telephones. 

At Stafford Assizes on Wednesday, the Hanley Colliery Com- 
pany were sued by Mr. T. B. Shufflebotham for £1000, damages 
to property consequent upon defendants’ mining operations. The 
plaintiff is the owner of fifteen houses at Hanley and defendants’ 
mines run underneath them. Between January and March this 
year a subsidence took place, and the houses were so disturbed as 
to have now become uninhabitable. The colliery was entered upon 
by the defendants at the latter end of 1883, having previously been 
in the hands of many owners. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 


Manchester.—The condition of trade continues without improve- 
ment, and the position, so far as makers of iron are concerned, is 
rapidly becoming critical. At the very best, the prices obtainable 
barely cover the cost of production, and with regard to many com- 
modities, the choice lies between going on at a loss or stopping 
works entirely at a still greater loss. There is, however, a limit to 
the production of iron at a loss, and the probable closing of some 
of the works is already being looked forward to as a possibility in 
the near future. There are certainly no prospects of any early im- 
provement in trade to encourage makers to continue operations at 
a serious loss as a temporary expedient to carry them over to 
better times. So far as many of the large iron using branches of 
industry in the engineering trades are concerned the prospects are 
rather of lessened activity, and users of iron who have entered into 
at all heavy contracts, in anticipation of work coming forward, are 
in many cases now finding themselves largely over bought for their 
actual requirements. 

There was a very flat market at Manchester on Tuesday. For 
pig iron there was comparatively little or no inquiry, and quoted 

rices were, if anything, a trifle lower than those of last week. 

his, however, represents rather a receding of the nominal quota- 
tions to previous actual selling rates than really any further 
material reduction in prices. Lancashire pig iron now averages 
38s. 6d., less 24, delivered equal to Manchester, and district brands 
37s. 6d. to 38s. 6d., less 2}, but the business doing is extremely 
small, and where buyers have any orders of weight to give out, 
they hang back for still even lower figures. Outside brands, such 
as Scotch and Middlesbrough, remain very low in price, notwith- 
standing the continued upward tendency shown by the Glasgow 
warrant market, 

Hematites are without change; the demand continues extremely 
poor, and good foundry qualities are to be got without difficulty at 
about 51s., less 24, delivered equal to Manchester. 

The manufacturing iron trade continues in a very unsatisfactory 
condition. One or two of the large firms are able to keep their 
works on full time, but generally the forges throughout this 
district are very indifferently employed, and the prices ruling for 
all descriptions of finished iron are extremely low. Delivered into 
the Manchester district, ordinary merchant bars average £5 5s. 
per ton; hoops, £5 15s. to £5 17s. 6d.; and sheets, £6 15s. to £7 

r ton. 
ge rt on of an absence of orders generally, whilst 
prices are excessively low, with a keen competition for any work 
that does come into the market. In builders’ castings there is 
comparatively no work of any weight giving out, and cast iron 
columns, delivered into the Manchester district, are to be got at 
about £4 15s. to £5 per ton, and cast iron girders at £4 10s. to £5 
per ton. For cast iron pipes prices rule exceptionally low, and 
ordinary sections, with bored and turned ends, are to be got at 
about £4 5s. per ton, delivered here. 

A slackening off is still generally reported throughout the engi- 
neering trades, and the returns as to employment show an 
increasing number of men coming out of work. The leading tool 
makers are moderately well employed, and in heavy engineering 
work some of the local firms are tolerably busy on orders for 
Elswick and Sheffield for steel ordnance purposes. Cotton 
machinists are in some instances rather better off for work than 
they were, and a tolerably large order in connection with the 
re-fitting up of the Great Western Cotton Manufacturing Com- 
pany’s mills at Bristol has been secured by firms in this district. 
General engineering work is, however, very quiet ; small engine 
builders are but very indifferently employed, boiler makers are 
working on old orders, with very few new ones coming forward, 
and although locomotive builders are kept fairly busy, the new 
work coming forward is very small, and there is a keen competi- 
tion for any orders giving out. 


A special plant for the recovery of the residual products, tar and | th 


ammonia, from the blast furnace gases, has just been completed 
from the designs of Mr. John Dempster, of R. and J. Dempster, 
Gas Plant Works, Manchester, at the Staffordshire jam of 
Messrs. Robt, Heath and Sons, This plant, which is the first of 
its kind that has been put down in England, is to a large extent 


somewhat similar to that used in ordinary coal-gas works. A very 
powerful condenser of 200 wrought iron tubes, 40ft. long, fixed 
vertically, has cold water flowing down the outside of each pipe; 
the gases are drawn from the furnaces and forced through the appa- 
ratus by four exhausters. After leaving the exhausters the gases 
pass through four specially designed washers, and thence forward 
through four scrubbers of large dimensions. These scrubbers are 
filled with material specially arranged to expose a large surface, 
and to each scrubber there is a separate pump ; these pumps main- 
tain a tant flow of am iacal liquor through the scrubbers, 
except in the last one, through which clear water is flushed to 
remove the last traces of ammonia. In all the apparatus pre- 
cautions have been taken against accidents by explosion by having 
escape valves fixed, so that any sudden rush of gas would find easy 
exit. In designing the plant one indispensable object has had to be 
kept in view, and this has been that in utilising residuals the gases 
should not suffer in their main object as a heating power, and that 
provision should be made against any waste of gas in the process, 
as the whole of the gases from the blast furnaces is utilised for 
raising steam for the blast engines, forges, and pits. This plant 
was successfully set to work last week by Mr. John Dempster in 
the presence of the proprietors and managers of the works, and 
the result of the trial so far has been sufficiently satisfactory as to 
fully justify the anticipations of the proprietors and the patentee. 
The successful operation of this plant will be a matter of consider- 
able interest to the iron trade generally, especially in these days of 
keen competition when practically the only source for an inc 
margin of profit has to be found in increased economy in the means 
of production. 
further development of the various t; of gas engines now 
in the market has just been introduced = ham. Greenall and 
Co., Manchester, and I have had an opportunity of inspecting the 
first engine of this new type that has been made. The new 
engine is termed the Simplex, and a very simple form of 
construction, with very few working parts, has m secured. 
The engine is worked by non-compressed gas and air, and 
one of the chief features is in the arrangement for regulatin; 
the supply of gas. To the side of the engine a catch-whee 
is fixed, with four, six, or more teeth, and a rocking disc 
motion is conveyed to these by an excentric driven from the engine 
shaft. At every revolution the catch-wheel alters its position one 
tooth by means of a catch, and the bottom tooth then presses 
down a lever connected with the gas valve, thus admitting a charge 
of gas, which is mixed with air obtained through a valve at the 
back of the engine. The air and gas then pass into the cylinder, 
and ignition is conveyed through a passage at the opposite side near 
to the end of the cylinder. A hanging valve is adjusted to this 
ssage, which is opened by the suction as the piston travels 
sane and the flame constantly burning in front is drawn in, 
thus communicating with the charge in the cylinder, and an ex- 
losion having taken place, the valve is immediately closed by the 
| a produced. The rocking disc, which is provided for opening 
or closing the ejector or exhaust valve, is ted in its action by 
a governor on the engine, which is arranged to act upon a stud 
connected to the catch, so that, in the event of the engine attain- 
ing an excessive speed, and the governors are thrown full open, the 
catch is lifted free from the catch-wheel, and no further charge of 
is taken in until the engine resumes its normal speed, when 
the catch drops into its proper position. By this arrangement the 
engine is only supplied with gas in proportion to the work it is 
poms and it is claimed that an impulse every revolution is 
secured, 

The local reception committee appointed in connection with the 
recent meeting of the Gas Institute in Manchester have brought 
their labours to a close in very handsome fashion. The concluding 
meeting was celebrated by a dinner at the Brookland’s Hotel on 
Thursday, and Mr. Alderman W. H. Bailey, who occupied the 
chair, was able to announce that out of the surplus funds left in 
the hands of the committee, they had contributed £10 to the 
Clifton Colliery Accident Fund and £10 to the Widows’ and 
Orphans’ Fund of the Gas Institute. But this was not all; after- 
wards, on behalf of the committee, a very handsome clock and 
vases were presented to Mr. Thomas, the hon. sec.; a similar pre- 
sentation was made to Mr. Hutchinson, the assistant hon. sec., and 
gold medallions specially struck in honour of the visit of the Insti- 
tute to Manchester were presented to Mrs. Newbigging, the wife of 
the president, and to Mrs. Bailey, the wife of the chairman, for 
the services she had rendered in receiving the guests at the recep- 
tion given to the members of the Institute in the Manchester Town 


Throughout the coal trade of this district a pew stagnation of 
the demand is reported in all descriptions of fuel, and with pits 
not working more than three to four days a week there is an accu- 
mulation of stocks not only of house-fire coals, but of steam and 
forge coals and engine fuel. Quoted rates are nominally without 
alteration, but there is a great deal of underselling to secure orders, 
and where colliery proprietors have to move away quantities 
extremely low prices are frequently taken. At the pit mouth the 
average prices remain at 8s. to 8s. 6d. for best coals, 6s. 6d. to 7s. 
for seconds, 5s. to 5s. 6d. common, and 4s, 3d. to 4s. 9d. burgy, 
3s. 6d. to 4s, best slack, and 2s. 6d. to 3s. per ton for common 


sorts. 
In the shipping trade there has been rather a falling-off, but 
prices are without alteration, good qualities of steam coal delivered 
at the high-level, Liverpool, or the ton Docks, averaging 7s. to 
hat we have not yet 
rrow.—There is a growing impression that we have n 
seen the worst of the depression which has characterised the 
hematite pig iron trade of this district, in common with the pig 
iron trade of the country generally, for several months past, an 
the opinion I have proved is alike supported by those whose busi- 
ness it is to make iron as well as by those who buy either for use 
or for re-sale. The immediate prospects are gloomy, and the pro- 
bability seems to be that a much less active winter will follow the 
summer months we are now passing through, and which in them- 
selves are less active than any previous period during the past ten 
years. Prices are exceedingly low; but these do not tempt either 
8 Or sp tive dealers, who are alike apprehensive of an 
indefinite continuance or intensification of the present lifeless state 
of trade. Mixed numbers of Bessemer pig iron were never known 
so low in value as 42s. 6d. per ton net for prompt delivery, 
or 43s. 6d. for forward delivery. The indifference of buyers to 
negotiate for forward deliveries at extremely low prices is in 
itself indicative of the position now existent. Steel makers are 
very short of work, and their mills are working very i 
time. The demand for rails and merchant material is very weak, 
while special steel of the hard and mild types, rods, bars, hoops, 
wire, axles, tires, and plates are in such limited request that 
makers in no inst are in a position to keep their mills regularly 
at work. Shipbuilders not only join in the gen tone of in- 
activity, but they are cognisant of a definite cause which con- 
tributes largely to the paucity of demand for steamships and sailing 
vessels, and that is the fact that the largest and even the smallest 
carrying companies in the country, and in the world in fact, find 
it necessary to lay up for an indefinite period a fair percentage of 
the vessels which ordinarily carry on their trade. There are no 
new features in engineering, either in the marine or the general 
departments, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
INSTRUCTIONS have been issued by the Admiralty authorities for 
e i diat pletion of the armoured cruisers, to which 
reference has already been made in THE ENGINEER. It is desired 
that all the armour for these vessels should be ready by the end of 
March next, which will keep the mills pretty briskly employed, 
with the other orders nowin hand. The Lancashire and Yorkshire 
Railway Company are inviting tenders for a thousand pairs of 
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wheels and axles, a considerable portion of which will no doubt be 
age in this district. A heavy order for 1 ti bet 

fty and sixty—has been placed by the Indian authorities in 
Glasgow. Work in connection with this important line will follow 
the usual course of finding its way to Sheffield firms. In the 
lighter departments of industry, the prevailing features of stag- 
nation remain unchanged. 

At the half-yearly meeting of the Manchester, Sheffield, and 
Lincolnshire Railway last week, Sir Edward Watkin, the chair- 
man, stated that the loss to the company through diminished trade 
during the half-year was £26,000, added to which there was £9000 
solely caused by the Denaby Main stoppage, and £5500 by falling 
off in general merchandise. There was an estimated saving of 
£6000 in expenses, leaving £35,000 as the undoubted bill of the 
company for the languor of the industries in the districts, par- 
ticularly the Sheffield district, traversed by the company. 

The Manchester, Sheffield, and Lincolnshire Railway Cmmey 
has been successful in the only case which has as yet been publicly 
tried arising out of the disaster at Bullhouse Junction, near 
Penistone, in 1884. Among the victims of the memorable calamity 
was a Mr. Woodhead, a civil engineer ; and his widow, at Man- 
chester Assizes, sought to recover £10,000 damages. Mr. Justice 
Manisty put two questions to the jury. The first was: Were the 
company guilty of negligence in not having an automatic brake 
attached to the train ; the second was, whether the company were 
negligent in not discovering the flaw in the crank axle, the breakin 
of which was the primary cause of the accident. The jury repli 
in the negative to both these questions, and the judge therefore 
directed a verdict to be entered for the defendant with costs, and 
certified for a special jury. 

Nothing is yet decided as to the ultimate fate of the Elsecar 
Ironworks, which are built on ground leased from Earl Fitzwilliam. 
It is expected that the famous establishment, though it may not be 
revived in the name with which it has for years been worked— 
Dawes—will yet be resuscitated. The slightest upward movement 
in the iron market would hasten operations in that direction. At 
Wakefield, the site of the well-known Normanton Ironworks— 
now dismantled—was offered for sale on the 25th inst. The site, 
which is close to the Nor ton Railway Station, and has siding 
accommodation on the Midland Railway, extends to 31,000 square 

s of freehold building land, and therefore affords every facility 
‘or development. Only one out of three lots was sold—a plot, 
consisting of 16,577 square yards, with a frontage to the Midland 
Railway, and forming part of the ironworks’ site. The bidding 
started at 1s. per yard, and rose gradually to 3s. 2d., at which 
price the lot was sold to a Leeds solicitor. For another lot no bid 
was made, and a third was withdrawn at 2s. 8d. wel gor 

Another colliery dispute, I am glad to say, has goof 
arranged, after the men had stood out for threemonths. TheChurc'! 
Lane Colliery of the old Silkstone Coal and Iron Company, at 
Dodworth, near Barnsley, accepted the 10 per cent. reduction, i 


ves—pbetween 


and iron rails, was £4 17s. 5°17d. per ton. This is 6d. ton less 
than forthe two months ending April 30th, and 5s. 10d. below the 
lowest — reached in 1879. 

Chief-Justice Waite, of the United States, and Mrs, Waite 
visited Newcastle-on-Tyne on Monday last and inspected the old 
castle, the Museum of Antiquities, and other places of interest. 
They then went on board a steamer and made a voyage down the 


river to Tynemouth. The honourable gentleman seemed deeply | ing 


impressed with the activity apparent on either bank, and with the 
large amount of shipping afloat. He said the — was the most 
wonderful river he had ever seen, and certainly the most interest- 
ing sight he had witnessed in England. To Tynesiders who are 
so used to the coaly river, and who often revile it as dirty and 
unpicturesque, it must be extremely interesting to know what so 
distinguished a foreigner has to say on the matter. 

A meeting of the Board of Arbitration for the manufactured iron 
trade was held at Darlington on the 27th instant for the purpose of 
considering further the possibility of re-establishing a sliding scale 
which should be satisfactory both to employers and operatives. 
Mr. David Dale, referee of the Standing Committee, attended, and 
after some preliminary business had been disposed of, presided over 
the meeting. He was not empowered to decide between the con- 
tending parties, but was merely invited to give his views, and to 
promote a settlement so far as lay in his power. At the arbitra- 
tion held in January last, Dr. Spence Watson, the arbitrator, had 
suggested that the amount above shillings for pounds payable 
to the operatives should not be a fixed amount, but variable, 
according to the state of trade. When this proposition came 
to be discussed, it was found that the views of the employers 
and those of the operatives were exactly opposite, as to 
whether the difference should be test when prices were high or 
when they were low. The employers argued that according to 
economic laws the former was the correct view; while the work- 
men argued that they would expect the greatest difference—that 
is, the highest relative wages—when trade was at the worst. 
Without favouring one view or the other, Mr. Dale did not approve 
of the introduction of this new source of contention. He con- 
sidered that Dr. Watson's suggestion offered no advantages which 
would compensate for the probable disadvantages, and he therefore 
advised the Board to settle upon a fixed and unvariable sum above 
shillings for pounds. This was then put to the meeting and carried 
unanimously, After conferring privately and separately with the 
employers and the operatives, Mr. Dale announced that both 
parties adhered to their previous offers. The employers then 
stated that they were willing to refer the whole matter to the final 
settlement of Mr. Dale, and the operative delegates yay ? to 
this on their own behalf, promised to do their best to get their 
constituents also to agree to abide by any award which Mr. Dale 
might give. The question for decision will therefore be whether 
ironworkers’ rates shall be on the basis of 1s. 6d. above shillings 
for ds without a minimum, or 2s, with a minimum of 7s. 


>in 
common with the remainder of the men in the district, but they per 


refused to resume work in consequence of a “Billy Fair Play 
having been put on the pit bank. The owners declared that the 
machine was not a “ Billy Fair Play,” but a machine riddle, with 
a fin. mesh, which, they held, would not make any difference 
whatever to men who did their work honestly. Various meetings 
were held for the purpose of settling the dispute, but all efforts 
were fruitless until the 27th, when an arrangement was made to 
resume work on Thursday. About 1000 men were affected when 
the strike commenced, but a large number have got work else- 
where, and the others have been supported by the Yorkshire 
Miners’ Association. 

Mr. W. H. Chambers, the manager of the Denaby Main Colliery, 
has written to explain why the company, now that the dispute is 
at an end, has not at once employed the whole of the late workmen. 
He points out that the men have no more claim on the Denaby 
Colliery than on any other colliery in Yorkshire, having deliberately 
given notice and left the company’s employment more than six 
months ago. Mr. Chambers further points out that the men 
allowed themselves to be removed from their houses “‘ rather than 
accept the ample wages offered,” and subsequently refused to work 
at a guarantee of 5s. 6d. aday. ‘‘ They deliberately stood by and 
saw the horses sold, and the pits closed for an indefinite period, 
without a single man offering his services at thesum named.” The 
company thus having no alternative but to bring men from a dis- 
tance, had done so, and now the old men desire to be taken on. 
At present the company has not been able to employ more than 
fifty of the old hands, having already engaged Staffordshire men, 
who broke up their homes on the faith that the company 
would find them employment. And Mr. Chambers very 

ly declines to send to the right-about the men from a 
istance who helped him in the time of trouble. ‘‘ Besides the 
Staffordshire men already here,” he says, ‘‘many more were 
engaged before the Denaby men made any intimation. These 
people have given notice to leave their works, and have broken 
up their homes, trusting to that engagement, which the company 
e Nunnery iery Company is now quoting -pi 
Silkstone branch at 13s. per ton. “bards” at tis., screened at 10s., 

seconds at 9s., and nuts at 7s. per ton. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 
Tue Cleveland iron market, held at Middlesbrough on Tuesday 
ast, was somewhat better attended than it has been of late, and 

the tone, so far as pig iron was concerned, was a shade firmer. 
During last week merchants were selling No. 3 g.m.b. for prompt 
delivery at 31s. 10}d. per ton, and even 31s. 9d. was accepted 
some for small-lots. On Tuesday last the lowest price at whic! 
No. 3 could be bought from either merchants or makers was 32s., 
and the leading makers quoted 6d. to 1s. per ton more. Forge iron 
is in poor request, owing to the diminished consumption at the 
finished ironworks, and the price is weaker. There is now no diffi- 
culty in obtaining it at 31s. per ton, but some makers hold out 
for 31s. 3d. 

Holders of warrants continue to increase their stock, and will 
not accept less than 32s. 9d. per ton for No. 3. 

During the past week 1581 tons of pig iron were sent into Messrs. 
Connal and Co.’s store at Middlesbrough. The total stock held by 
them on Monday last was 59,263 tons. 

-. This month’s shipments of pig iron from the Tees fall consi- 
derably behind those of last month, owing principally to the 
smaller —, required for Scotland. Up to Monday last only 
58,729 tons been sent away, as against 70,980 tons during the 
same number of days in June. 

Quotati for finished iron are unaltered. Ship plates are 
£4 15s. per ton, girder plates £5, angles £4 10s., and common bars 
£4 17s. 6d., f.0.1. at makers’ works, cash 10th, less 24 per cent. 
Puddled bars are £3 per ton net at works. There is no improve- 
ment in the demand. Slight reductions on the above prices are 
made to secure large and favourable contracts, but there are not 
many to be had just now. It is scarcely likely prices will fall 
ae as it is well known that most makers are working at a 

joss. 

The directors of the Consett Iron Company will recommend te 

the general meeting to be held on the 15th prox. the payment of a 
dividend of 10s. per share on ordinary shares, and 4s, 3d. per share 

to shareholders in the Consett Spanish Ore Company. 

The Hull and Barnsley Railway was opened for passenger traffic 
on the 27th inst. 

The depression in the steam shipping trade continues on the 
Tyne, and the number of idle vessels is being increased daily. The 
River Wear Commissioners’ returns for June show an increase of 
£1294 in revenue compared with June year 


The accountant to the North of England Board of Arbitration 
has issued his report for the two months ending June 30th. It 
shows that the net average selling price of plates, bars, angles, 


ton. 
A proposition has been made that Mr. Edward Backhouse, banker 
of Darlington, and formerly M.P. for that borough, should be 
placed on the new Commission to inquire into the depression of 
trade. Mr. Backhouse is a good deal more than a mere ¥ 
He has been accustomed to watch with the eye of a financier the 
cause of the variations and changes in the great industries of the 
North. His shrewdness and foresight are well known and highly 
esteemed, and there is no doubt that his appointment on the 
Commission would give the greatest satisfaction not only in the 
town wkere he resides, but throughout the whole of the northern 
counties, 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE past week has been another quiet one in trade ci as in 
some cases work has only just been resumed after the holidays. 
In the warrant market there has been a firmer feeling than of late, 
and the quotations exhibit a considerable improvement, due 
chiefly to holders reducing their oversales. The shipments of the 
past week amounted to 9571 tons as compared with 8081 tons in 
the preceding week, and 10,315 in the corresponding week of 1884. 
During the week there has been an addition of tons to the 
stock in Messrs. Connal and Co.’s stores. There are ninety-one 
furnaces in blast against ninety in the preceding week and ninety- 
four at the same date last year. 

Business was done in the iron market on Friday at 41s. 64d. to 
41s. 6d. a ton. On Monday, transactions at 41s, 54d. to 
41s. 7d., closing at 41s, 6d. cash. The quotations were practicall 
the same on Tuesday. Yesterday’s iron market was flat, wit: 
business ranging from 41s. 64d. to 41s, 4}d. cash, and 41s, 84d. 
one month. To-day—Thursday—business was done from 41s, 44d. 
to 41s. 3d. cash, and 41s. 54d. one. month, closing sellers 41s. 34d. 
cash, and buyers a halfpenny per ton less. 

The market values of makers’ iron are as follow :—Gartsherri 
f.o.b. at Glasgow, per ton, No. 1, 46s. 6d.; No. 3, 44s.; Col 
48s. 6d. and 45s.; loan, . and 46s.; Calder, 52s. 6d. and 
44s.; Summerlee, 47s. and 44s.; Carn 46s. and 44s.; Clyde, 


Bo'ness, 44s, and 43s.; Carron, at Grangemouth, 48s, and 47s.; 
46s. and 4is.; Eglinton, 41s. and 


In the coal trade business has been quiet in the course of the 
week. The shipments from Glasgow amounted to 21,886 tons; 
Grangemouth, 13,092; Ayr, 7926; Troon, 7695; Irvine, 2612; and 
Greenock, 2373 tons. The shipping trade for the next week or 
two on the west coast will be considerably augmented by the 
demands of the Quebec fleet, which is now being supplied with 
cargoes. At Bo’ness twelve cargoes of coals were sent away during 
the week, including one steamer which carried over 1000 tons for a 
German port. In Fifeshire business has been quiet, owing to 
holidays; but orders are to have esumcletel, so that a 
better export business may be anticipated in the next few weeks, 
There was comparatively little doing at Leith, but the coal trade 
at Grangemouth has been active, and there is a total increase since 
the 1st of January of 55,897 tons of coals exported, as compared 
with the quantity despatched in the same time last year. 

Efforts are being made by one or two of the old miners’ agents 
to get up a wages agitation in the Hamilton mining district, but it 
is not expected that much success will attend them. The men have 


had very steady employment, although at low es, and have 
therefore done better than if they had lost time through strikes. As 
is usual at this season, however, the probability is that there will 


be a considerable amount of idle time at the collieries during the 
next few weeks. Mr. H. M‘Neil, one of the speakers at the meet- 
ings referred to, urged upon the miners the desirability of returning 
a labour candidate to Parliament, but he admitted that in the pre- 
sent A ogame state of the miners such a thing was out of the 
question. 

The twenty-fourth annual meeting of the North British Associa- 
tion of Gas has just been held at Dundee under the 
Cae wad of Mr. John M’Crae, the manager of the local gasworks. 

the course of his address the chairman gave it as his opinion 
that the regenerative system of heating retorts was the best, 


although there were several defects still to be remedied, the most 


noticeable of these being the want of a proper distribution of heat clasps. 


over the whole setting, and the inability to reach certain parts of 
the furnaces at certain times and in certain circumstances. With 
reference to gas meters, he thought it should be obligatory on 
makers to certify the correctness of the registering part 
as well as the measuring of every meter. He saw no 
reason why Scotch gas, which is so rich in hydrocarbons, 
should not be compressed into cylinders and used in light- 
tram-cars, omnibuses, railway trains, and for other pur- 
poses. Mr. Hyslop, of Maryhill, was elected president for next 
year, and Mr. Dalzell, Kilmarnock, and Mitchell, of Edinburgh, 
vice-presidents; and it was agreed that next meeting take place at 
Edin —_ A ber of interesting papers were in the 
course of the day, including one by Mr. Mitchell, of Edinburgh, on 
the regulation of pressure in street mains, especially in elevated 
districts, and the duties of gas companies and corporations to their 
consumers in this respect. 

The report of the Arizona Copper Commeey for the half year 
ending 31st March has just been issued to the shareholders, a large 
Sa of whom are resident in Edinburgh. It states that 

uring October, November, and December the cost of producing 
the copper at Clifton was in excess of the price that could be 
seek . The directors are of opinion that the company can con- 
tinue its business, and so far pay its way even at present prices; 
but that any material fall in price, unaccompanied by a corre- 
sponding fall in wages and freights, which is Pardly to be antici- 
pated, would prove very em ing. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Apart from a lessened demand for coal, there have been severa 
awkward interruptions to the once easy flowing condition of 
things. The most serious last week was the fracture of the crank 
of the engine at No. 1 pit, Merthyr Vale, which has led to a com- 
plete stoppage of operations in No.1. This has thrown a large 
number of men out, as it was a very busy colliery, but by working 
three shifts per diem in No. 2 some modification of the difficulties 
has been brought about, though this must be, I should imagine, at 
some hazard with rd to ventilation. The engine, an old naval 
one I believe, was a fine one and the est in the country, and 
the replacement must be costly, possibly £2000. At the same 
colliery a misunderstanding amongst the workmen has also been 
extant; but, fortunately, Mr. W. T. Lewis and ‘‘ Mahon” brought 
about a ful settlement on Saturday. Mr. Lewis and the 
workman’s representative were also equally successful at Mountain 
Ash in settling what is called the pitwood dispute. 

At Dowlais on Friday last the colliers were informed that they 
would not be 5 -ee the next day, and it was not until Tuesday 
that anything like operations were resumed, coal to the extent of 
several thousand tons in excess of demand having been raised. 
addition, I have heard of important collieries in the Rhondda 
having only worked one or two days in the week, and three days 
in the wee os gad to be about the best. Ocean collieries, too, 
have been slack. The result has been more inanimation at the 

rts than one likes to see, but shippers and coal are 

— and believe the quiet is only t porary. 
it week I referred to several Admiralty contracts which were 
about to be placed, and am _ to hear that Dowlais has secured 
one for Gibraltar, and the Glamorgan, and Lockett and Judkins 
the others for Portsmouth and other depdts. 

Prices remain about the same, notwithstanding the falling off in 
demand, and small steam is firm at 5s. per ton. Swansea suffers 
more for lack of tonnage than weakness in demand ; generally 
speaking the coal trade there is moderately good. For paten 
a ® need is not quite so brisk, and shipments have been 


In iron and steel there is not much to chronicle, Dowlais has 
an order for steel] sleepers from Hindustan, but this will have to 
await the completion of the new pressing engine. The shipments 
of rails, &c., from the district have been limited, and principally 
confined to consignments for Sundswall and Smyrna. Foreign ore 
is coming more freely into Cardiff and Newport, though I have a 
strong impression that this is not so much due to present require- 
ment as to fear of ible complications between port and 


sanitary authorities. The probable advance in price may lead for 
a time to more buying for stock, a prudent measure in the view of 
prices getting into better tone. 

In tin-plate ware good 


cargoes have left Swansea during the 
week, notably 3000 tons by the steamers, Warwick and B 
City, for New York. 
ices are certainly firmer. Cokes are bought from 14s. 3d. to 
15s., and some brands are quoted as high as 15s. 9d. Steel, best 
coke, fetched readily from 15s. to 15s. 6d. Altogether the united 
action of makers seems to be bringing about a better tone, and the 
stop week, which is now on, may do good. A little time will show. 
The stop is being well carried out in cokes. Charcoals are being 
e carriage shed of the ie Railway was des 
fire at Ferndale this week, and £5000 of damage caused. 

Great progress is reported with the Barry Docks, ene | the 
last few days the work of shutting out the tide from the new docks 
was successfully accomplished. is was done under Mr. Walker’s 
personal superintendence, ably a by Mr. C. H. Walker. 
The heavy work at Wenvoe Tunnel is being pressed forward, and 
it is expected that in a short time 3000 men will be at work. 

Colliers’ recklessness has again come to the front of late. This 
week one collier was fined for having matches in his possession, and 
another for deliberately smoking in Penrhiwceiber colliery. 

The wages at the Ocean collieries are to remain unchanged 
according to the action of their scale. 


THOSE PLacuy Betts.—The American Lumber World says :— 
How many pounds of lace leather do you use in a year? Figure it 
up and see what it costs you. Figure up how many inches of belting 

‘ou waste every year by cutting off the ends where the hooks or 

ing has broken out, and then re up how many hours have 
been wasted in stopping to lace belts. Get all these figures down 
fine and then go to town and learn to make a cement joint. Get 
some leather cement if you want to, or get some “‘ isinglass” or 
fish glue, and make the cement yourself. Use one part fish and 
two parts of common glue. Cut the belt just once and a half its 
width too long. Scarf the ends a distance equal to the extra length. 
Make the scarfe very smooth by finishing with a smooth plane. 
Take a very little hot cement on the brush, and work it into the 
splice. Rub both ends until it is just wet—not covered. The less 
cement you get into the joint the stronger it will be. Put the 
splice together on a hardwood board, or better still, a smooth iron. 
mmer lightly with a round faced hammer and then drive a row 

of shoe pegs all around the splice. Don’t try to drive the pegs 
with the belt on iron. You want a soft pine board for this 
business, After pegging trim witha sharpknife. Cut all the pegs 
off close to the leather. In ten minutes the belt will be ready to go 
to work. It would be better if it could stand an hour or two after 
splicing, but the glue sets very quickly, and a joint seldom comes 
apart. Try the cement joint and see how much nicer everything 
rups. Put a cemented belt on one pulley of an upright moulder 
and run the other spindle with a big joint. hat a difference 
you find. The laced belt makes you think of the shaker to a | 
mill, while the cemented belt runs smooth and nice, and you don’t 
hear it at all. cement joints, Put them in big belts, little 
belts, old belts new belts, and you will never use another piece 
of lacing or another belt hook, It takes longer to make a cement 
splice. You can lace three belts while 7 are cementing one, but 
you have to lace that same belt four or five times before one cement 
splice gives out. Figure that up, too, and put it beside the pile of 
lace leather and torn belt » belt hooks and iron 


= 

The adverse report issued by the Arbitration Board of the North 

of England, although it is very unsatisfactory, has occasioned no 

surprise here. There has of late been a fair output of malleable 

iron in the West of Scotland, chiefly for export, but it has not 

been possible to obtain adequate prices. 
The shipments of iron and steel manufactures from Glasgow in 

the past week have been necessarily small, owing to the suspension 

of labour. They embraced three locomotives, valued at £5100, for 

Calcutta ; £1150 worth of machinery, chiefly for India; £1600 

ess £1584 sewing machines; and £25,500 worth of other 

articles. 
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NEW COMPANIES. 
following companies have just been regis- 


Anglo-Continental Gas Lamp Company, Limited, 

This company proposes to manufacture gas 
lamps and apparatus of all kinds for light, heat, 
motive power, ventilation, or other purposes ; also 
to carry on the business of mechanical and gas 
engineers and manufacturing chemists. It was 
registered on the 16th inst., with a capital of 
£90,000, in 6000 redeemable preference shares of 
£10 each and 30,000 residuary shares of £1 each ; 
the company is also limited by guarantee to £1 
each member. 


C. W. Craig, 75, St. James-road, Croydon 
J. 100, Landell-road, ast Dulwich, 

The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first and act ad interim; qualifica- 
tion, £100 in shares or stock; remuneration, £200 
per annum, 


£1 shares, 
A. McGechie, 21, Sparshold-road, Crouch-hill, 
J. H. Sheldrake, 44, Stockwell Park-road, ac- 
. Heyburn, 16, Upper Montague-street, optician 1 
J. G. Greig, 22, Austin Friars, 1 
J. B. Stacey, Elmhurst, Tottenham 1 
1 
1 


Bridge Cement Company, Limited. 

This company proposes to adopt an unregistered 
agreement (of which no  cammengy are given) 
made with Messrs. T. C. Hooman, C. Chapman 
and B. P. Harris, The company was incorporated 
on the 21st inst., and proposes to carry on business 
as cement and cask manufacturers, and coopers. 
The capital is £16,000 in £5 shares, and the 
following are the first subscribers :— 

Shares. 


“B. P. Harris, Southfleet, Kent, farmer .. .. 
lar Hooman, 69, King William-street, cooper, 
*C. Chapman, 69, King William-street, cooper, &c, 
H. Parkinson, 20, Rylett-road, W., accountant .. 
W. Slack, 6, Serle-street, W.C., solicitor .. .. 
J. H, East, Southfleet, Kent .. .. .. .. 
—- 34, Great St. Helens, metal mer- 
The number of directors is not to be less than 
two, nor more than four; the first are the sub- 
scribers denoted by an asterisk. The company in 
general meeting will determine remuneration. 


Intercolonial Steam Navigation Company, Limited. 

This company pro to trade as general 
carriers and shippers from England to and from 
the Island of Mauritius, Madagascar, Diego 
Garcia, and other islands and dependencies of 
Mauritius; and between Mauritius, Madagascar, 
and the East Coast of Africa. It was registered 
on the 17th inst., with a capital of £250,000 in £5 
shares. The subscribers are :— 


Sir Gilbert Edward 5, Mitre- 


court, Fleet-street, accoun’ 
*Thos, John Killeen, 38, Baron’s-court-road, 8.W. 10 
W. J. Elrington Herbert, 23 and 24, Wormwood- 
street, secretary to the Patent Porous Carbon 
Oswald Hy. Swan, 76, Charlotte-street, Fitzroy- 
*Malcolm Murray, 21, Lime-street-chambers, 
G. J. F. Tate, Fonthill, Exeter, engineer .. .. 1 
J. Daws Chew, 24, Wormwood-street, surveyor .. 1 


The number of directors is not to be less than 
five, nor more than twelve; qualification, 50 
shares; the first are Sir Knowles, Bart., 
Major-General Charles Frederick Browne, Ad- 
miral Roys, Captain T. P. Harper, Messrs. A. 
Bremen, F. P. de la Giroday, Edgar Edwards, 
Robert Barnard, and the subscribers denoted by 
an asterisk, Each dire:tor will be entitled to 
two guineas for every board meeting attended, 
also to a salary of £100 per annum. The board 
will be further entitled to a sum equal to the 
same rate per cent. upon the annual divisible 
profits, as such divisible profits bear to the capital 
upon which they are declared. Pursuant to an 
agreement of the 14th inst. Mr. T. J. Killeen is 
appointed managing director, and is to receive 
2000 fully-paid shares and a salary of £1200 per 
annum; this appointment is for life, coer's 
the managing director continues to hold 1000 
shares, Sir Gilbert Edward Campbell, Bart., is 
appointed secretary. 


Self-threading Necdle Company, Limited. 
This company proposes to purchase and work a 
certain invention referred to in an unregistered 
agreement of the 20th inst., between William 
Rutton May and Charles Grant. ‘The company 
was incorporated on the 22nd inst., with a capital 
of £30,000 in £1 shares, The subscribers are :— 


Shares, 
R. F. Gladstone, 16, Regent street, W... .. .. 1 
A. Elliott, Carlton Villas, South Lambeth, clerk. 1 
W. Maxwell Gow, 307, Vauxhall Bridge-road_ .. 1 
F. Hunn, Watford, Herts, clerk .. .. .. .. 1 
83, Ashchurch-grove, Shepherd's- 
W. Wilson Alexander, 10, Arthur-street West., 
hardware merchant... .. .. 1 
Charles Grant, Percy Cottage, Leytonstone, secre- 
tarytoacompany .. .. .. .. .. . 1 


The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
—_ int the first and are to act ad interim; 
q cation, 200 shares; remuneration, 74 per 
cent, upon the profits declared and divided. 


Van Gelder, Apsimon, and Co., Limited. 

This is the conversion to a company of the 
business of mill engineers, millwrights, and 
machine makers, carried on Messrs, Van 
Gelder and Apsimon, at Victoria Works, Sowerby 
Bridge, York, and 3, Old Ropery, Liverpool. It 
was bag on the 17th inst., with a capital of 
£40,000, in £10 shares, The subscribers are :— 


J. J. Williams, 6, Rumford-place, Liverpool, iron 
manufacturer .. . 


. 


fact 


The number of directors is not to be less than 
three, nor more than five ; qualification, 20 shares ; 
the first are the subscribers denoted by an asterisk, 
and Mr. H. Stopes, of Messrs. H. Stopes and Co. 
24a, Southwark-street. The company in genera 
meeting will determine remuneration. The ven- 
dors are appointed wr directors, and each 
will be entitled to per annum, with an 
additional £50 for every 1 per cent, dividend 
beyond 5 per cent, per annum. 


Marine Biological Association of the United 
Kingdom. 

This association was registered on the 17th inst. 
as a company limited by guarantee to 5s. each 
member, with Board of Trade licence to dispense 
with the word “limited” in the title. Its object 
is to promote the investigation of the —— (in 
its widest sense) of the animals and plants found 
on the coasts of ‘the United Kingdom, and for 
such purpose to establish and maintain labora- 
tories efficiently equipped with the boats, dredging 
implements, and other apparatus required for 
scientific investigation of marine life. The sub- 
scribers are :— 

Professor E. Ray Lankester, University College. 
Professor H. N. Moseley, 14, St. Giles-street, Oxford, 
W. T. Thistleton Dyer, Kew. 

W. P. Sladen, Ewe’ 

Sir John Lubbock, Bart., Down, Kent. 

Professor F. J. Bell, King’s College. 

Frank Crisp, 6, Old Jewry. 

The management will be vested in a council 
consisting of the governors, the officers, and four- 
teen other members. 


THE ELECTROLYTIC REDUCTION 
OF FINE COPPER FROM ITS ORES.* 


THE Italian Copper Mining and Electro- 
metallurgical Company, of Genoa, which re- 
ceived the second prize of 5000 lire, describes— 
Dingler’s Polytechnisches Journal—the process 
which has been adopted for some time past at 
their works at Casarza, near Sestri-Ponente, as 
follows:—The plant includes twenty Siemens 
electrolytic dynamos, giving a current of 250 am- 
péres at 15 volts tension, each of which serves 
twelve reducing baths. Part of the ore, — 
in amount according to circumstances, is sme 
to a coarse metal, containing copper 30, sulphur 
30, and iron 40 per cent., which serves as the 
anode, Another part of the ore is roasted and 
lixiviated to form a solution containing as much 
copper sulphate as is required to render the 
ferrous sd of the anode useful for the 
electrolytic decomposition of the copper salt. The 
order of the operation is as follows :— 

Preparation of the anodes.—The ore intended 
for this purpose is smelted for coarse regulus in 
the usual way. The us is cast into thin 
slabs, a strip of copper being placed in the mould 
to form the conductor for the current. The 
anodes so prepared are placed in the decomposi 
cells, thin sheets of copper being used as cathodes. 

Preparation of the solution.—The ore roasted 
so as to produce the necessary sulphate for the 
bath is systematically lixiviated with an addition 
of sulphuric acid to dissolve any oxide of copper 
formed in roasting the liquor, containi — 
and iron sulphate, is kept in tanks and added to 
the bath as required. The copper sulphate is 
decomposed by the electric current, copper being 
deposited on the cathode, while the anode is 
attacked with the formation of iron salts and 
sulphuric acid, which prevents the deposit of iron 
and the evolution of hydrogen, so that the copper 
deposits in a compact form and chemically pure. 
The saturation and proper composition of the 
solution is maintained by connecting the baths by 
pipes with the lixiviating vats, so that a constant 
and regular circulation of the liquor is kept up. 
The solution has a sufficient oxidising power to 
dissolve up metallic sulphides, in some cases 
without requiring a preliminary roasting. The 
pate part of the electro-motive force necessary 
or the decomposition of the copper sulphate is 
furnished by the oxidation of iron in the anode, 
so that for the remaining work in the bath an 
electro-motive force not exceeding one volt is 
sufficient. The exhausted anode may be utilised 
for the reproduction of sulphur or sulphuric acid. 
When the solution is overloaded with iron vitriol 
it is removed from the bath, and the last traces 
of copper are recovered by with 
— hydrogen, which is produced by 
adding regulus to the acid liquor. At the same 
time the iron salts are reduced to ferrous sulphate, 
and the free sulphuric acid is neutralised. The 
iron vitriol may be recovered by crystallising, 
otherwise the liquors containing it, when freed 
from copper, are run to waste. If the baths are 

roperly arranged, and care be taken to keep the 

iquors in circulation at the proper strength, a 
maximum yield of 44 lb. of copper per horse-power 
employed may be obtained daily. The process 
appears to be particularly well adapted for mines 
in mountain districts where water-power is readily 
obtainable, but which, owing to the difficulty of 
obtaining, and the high cost of mineral fuel, are 
unfavourably placed for smelting operations. 


Sttver Mines or Bortvia.—The Bolivian 
Government levies a tax of 4s. 6d. for each ounce 
of silver, and this, says the United States Minis- 
ter at La Paz—has been farmed out. The pro- 
duct of the mines of Bolivia is estima’ at 
16,000,000 oz., and this amount appears to be 
increasing as new machinery and methods are 
being introduced. The Huanc mines, situated 
in the southern part of Bolivia, in lat. 20 deg. 8. 
and long. 67 deg. W., in a south-western direction 
from Potosi, are considered the richest, and pro- 
duce about 5,600,000 oz. Potosi is still uc- 
tive after being worked over 250 years, and yields 
annually about 1,200,000 oz.; and the mines of 
Oruro produce about 1,200,000 oz. The Guade- 
lupe, situated about 100 miles south of Potosi, 
yields about 1,300,000 oz., making a total of 

,300,000 oz. The Colquechaca mines in the pro- 
vince of Aullagas, about lat. 18 deg. S., directly 
north of Potosi, are considered the richest after 
those of Huanchaca, and it is estimated that the 
yield about 3,200,000 oz. There are many sma 
mines distributed over the Bolivian-Andean 
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P. Van Gelder, Sowerby Bridge, milling engineer 
. Berry, Sowerby Bridge, milling engineer 
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tity for the year ing 3, oz,, making 
a grand totel of 16,000,000, oz. 
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THE PATENT JOURNAL, 
Condensed from the met the Commissioners of 


y 
refer to the pages, in place of turning to those pages and 
Specification, 


Applications for Letters Patent. 

*,* When patents have been “‘ communicated,” the 
name and address of the communicating party are 
printed in italics. 

July, 1885. 
e767. Stockine Suspenper, &c., F. E. Taylor, Bir- 


Connections, A. C. Wells, Man- 
es 


= Gas Fires, T. Fletcher, Man- 
r. 

8760. CIGARETTE Papers, 8. 8. Sugden, Woodford. 
8761. Compinette InFantT CARRIAGE, A. Harvie, 


don, 

8762. Raxs, H. Pritchard, Swansea. 

8763. Makino Terra-coTta SEPULCHRAL MEmoRIALs, 
W. W. W and H. 8. Grimsley, 

8764. Hat Rest and Guarp, C. R. Ros- 
common. 

SepaRaTinc Ores, J. Davis, 

t! 

8766. Bearinos for Bicycies, &c., J. Bradley, 
Birmingham. 

8767. Lamps, C. G. Gill, Gravesend. 

8768. Spinnine, T. H. , Bradford. 

8769. YreLpInc Corp or Banp, J. Cadbury and J. G. 

m, Birmingham. 

8770. Pencri-cases, A. H. Woodward, Birmingham. 

8771. Vatves, J. C. Kay and J. Kay, Manchester. 

8772. AtracHtnc Door Knoss to their Sprnpies, E. 
Webb, Birmingham. 

8773. Steam WHEELS, J. T. Howson, London. 

8774. Harvestinc Macuines, W. P. Thompson.—(D. 
M. Osborne, U.S.) 

8775. MicropHones, W. P. Thompson.—_(K. 8. Dem- 

binski, Belgium.) 

8776. W. P. Thompson.—{(J. F. Han- 

n, Canada. 

8777. NEUTRALISING INDUCTIVE DISTURBANCES in TELE- 
PHONE Circuits, W. P. Thompson.—{ W. A. Jackson 
and J. C. Chambers, United States.) 

8778. Stzam Enoines, H. Otway, F. 8. Snowdon, W. 
H. Wheatley, and J. W. MacKenzie, London. 

8779. Soap Disues, N. Fellows and W. Dangerfield, 
London. 

8780. FLusHinc WaTER-cLosets, A. Paine, London. 

8781. Tramway, &c., WHEELS, R. Hadfield, London, 

8782. TELEPHONIC TRANSMITTERS, &c., R. H. Ridout, 
London. 

8783, SucaR Bateman, ham. 

8784. Pocket Knives, F. Bosshardt.—(A. EB. Albert and 
A, Barrier, France.) 

8785. ATTACHING Nets to their Supports, W. H. 
Power, London. 

8786. VULCANISED Kerite Compounps, H. J. Allison. 

. G. Day, United States.) 

8787, VULCANISED Krrite Compounps, H. J. Allison. 
—{A. G. Day, United States.) 

8788. ELecrric CABLE Recorpers, M. G. Farmer, 
London, 

8789. Biast Dust CoL.ecror, W. Ince, London, 

8790. PROPELLING Suips, &c., W. London. 

791. Strap Forks or Bett Guipes, W. W. Cobbett, 
London. 

8792. VeLocrrEepE, H. M. Nicholls, London. 

8793. TREATING TEXTILE MATERIALS with Gases, &c., 
W. Mather, London. 

8794. BLEACHING VEGETABLE TEXTILE Fasrics, W. 
Mather, London. 

8795. Removinc Impurities from Woot, &c., C. D. 
Abel.—(La Société Dubus, Coget, et Cie., France.) 

8796. VesseL for conTaInING SEPARATELY the SoLvu- 
TIONS COMPOSING Drinks, W. Reid, London. 

8797. BurnisHinc Macuines, J. H. Johnson. —(M. 
Goetz, Austria.) 

8798. Scar¥ Jornt for Unitinc Pieces of Iron, J. C. 
Mewburn. —(C. A. Thuron and V. L. M. Renard, 
France. 

8799. Reservornk Dampers for Press Copyinc Books, 
&c., L. B. Bertram, London. 

8800. GALLERIES and TRIANGLEs for Lamp GLassEs, J. 
Boam, West Brighton. 

8801. Urinisinc the ResisTANCE OFFERED by the ATMO- 
SPHERE to Raitway Trains, W. F. B. Massey-Main- 
waring, London. 

8802. Dumeine Boats, H. E. Newton.—(G. D. Barney, 
United States.) 

8803. BoiLeER Furnaces, W. Noble and A. Mackie, 
Sutton. 

= Borter Furnaces, W. Noble and A. Mackie, 


utton. 

88u5. Suears, W. Clark.—(B. Kellogg, United 
States. 

8806. Gas Encines, A. Davy, jun., London. 

A. J. Boult (C. W. Stuart, United 

ates. 

8808, TREATING VEGETABLE FisreE by Etectricity, W. 
B. Nation, London. 

8809. Toy Tors, H. Eckhardt.—(F Martin, France.) 

8810. Extracts and Beveraces from the Leaves of 
the Coca Pant, G. Brownen, London. 

8811. SyncHRoNous Movements and TELEGRAPRY, P. 
B. Delany, London. 

8812. SyNcHRONOUS MULTIPLEX PRINTING TELEGRAPHY, 
8. Pitt.—(P. B. Delany, United States.) 

8813. TELEGRAPHIC Retays, P. B. Delany, London. 

8814. UNpDERFRAMES for FoUR-WHEELED VEHICLES, 
Count di Tergolina, London. 

8815. Fiat Scarves, G. E. Smith, London. 

8816. CaRBURATION of Gas in Lamps, &c., P, Jensen.— 
(J. BE. Dery, Belgium.) 

8817. Stanp-Pipes, P. J. Davies, London. 

8818. Lirrs, W. L. Wise.—(4. J. C. V. den Staepele, 


Belgium. 
8819. Iron and Sreex, W. R. Lake.—( WV. 
H. Purdy, United States. 
8820. Braces, &c., W. R. Lake.—(T. 0. Potter, United 


tates. 

8821. CenrrirucaL Macatnes, W. R. Lake.—(W. H. 
Tothurst, United States. 

8822. THRoTTLE VaLves, W. R. Lake.—(C. C. van der 
Valk, Holiand.) 

8823, Primary Batreriss, J. Noad, London. 


22nd July, 1885. 
Macuings, A. W. C. Shuttlewood, 


on. 

88z5. SLEEVE-LInK, G. Davis, Birmingham. 

8826. Meta, Wueews, E. W. Warriner and A. H. 
Marriott, Sheffield. 

8827. Execrric CLocks for ADVERTISING PURPOSES, J. 
Allen and F. mar, m, 

8828. SHirnts and Currs, O. Wilkinson and W. H. L. 
Cameron, Manchester. 

8829. War VessE.s, C. B. Phillips, Chester. 

Srockines during Darnina, W. Sidle, 

am. 

8831. Carpets, &c., G. W. Oldland, Birmingham. 

8832. Boots and Sxoss, J. Vickers, London. 

8838, ApvertisinG, C. H. Cohen, London. 

8834. Tips and PLarss for Boots and Sxoss, W. Free- 


8835 8 Sraxps, &c., F, F, Smart, 
ACTION for SHOW ok 
Birmingham, 


8836. Wasuinc, &c., Macuines, E. Taylor, Blackburn. 

8837, Joints for Conyectina Boarps, G. B. Dorning, 
Liverpoo! 

8838, Siuicates of ALKALIEs, &&., W. P. 
Thompson.—(J. and F. Weeren, Germany.) 

8839. SELF-aDJusTING Botrte T. White, 
Birmingham. 

8840. Wrincinc and Manciine Macuines, W. Lewis 


and W. J. r, Manchester. 
8841. ELecrric Raitway Sienats, W. E. Langdon, 
Derby. 


8842. MecuanicaL Nurse Cuatr, L. L’Hollier and 
J. J.J. Rochford, Birmingham. 

8843. TreaTinc Suaar, &c., G. M. Newhall and J. H. 
Tucker, London. 

8844. Rotary Harr Brusues, A. L. Cornu, London. 

8845. Picnine Stick and sTrap for Looms, G. Bartle 
and T. Myers, Wilsden. 

Fasteners for Gioves, &., G. R. McDonald, 


London. 
8847, Sroprine and Srartinc Venicies, T. Morris, 
Londo: 


n. 

8848. Heatep Hat Brusu, L. Courlander, Croydon. 

8849, BILLIARD Cugs, W. Buttery, London. 

8850. SuspenpING Pictures, E. Tonks, London. 

8851. BREECH-LOADING SMALL-ARMS, G. Hackett and 
E. Belcher, London. 

8852, Service Cisterns, &c., for WATER-CLOSETS, A. 
Deas, Glasgow. 

8853. Game of SKILL, Vincenzo, Count di Tergolina, 


London. 
8854, Game of SxrLL, Vincenzo, Count di Tergolina, 

London. 
8855. Brakes for Revotvinc Suarts, R. Liiders, 

mdon. 
Boxes for Detivery of PREParp ARTICLEs, C. H. 


usse’ mdon, 

8857. CLeansinc Sugar, C. and J. Lyle, London. 

8858, Cocks and Taps, A. C. Hattatt, London, 

8859. Sprinc Burrers, A. Wilson, London. 

8860. InsuLaTor for ELecrricaL Apparatus, B, Pell, 
London. 

8861. Exectric Generators, E. and A. E. Jones, 
London. 


8862. Lace Curtains, R. F. Carey, London. 

8863. Honey Sunstirute, C. Lyle and J. J. Eastick, 
London. 

8864. Lirrinc, &c., Boats, P. G. B. Westmacott, 
London. 

8865. TrRam-cars, 8. Seelig, London. 

8866. Rerorts and Seas, D. Jarves, London. 

8867. Joints for FisHinc-rops, H. Wilkes, London. 

8868. OreNInc and CLosinc the Doors or Covers 0 
CoaL-BoxEs, &c., C. Sims, London. 

8869, VeLocipEpes, J. A. Griffiths, London. 

8870. INsrruMENTs for EsTABLISHING the REFRACTIVE 
Erroxs of the Eve, A. M. A. Fournet and W. C. 

, London. 
8871. Sreve or Strarner, W. R. Lake.—(A. H. Frauciel, 


‘rance.) 
8872. Boors, G. M. Tebbutt, London. 
8873. Drawine Boarp, &c., J. Wellett, Bradford. 
8874. Preparinc and Burnine Bricks, &c., R. Stanley, 
London. 
75. FasTENING Tips or Stups to Boot Heexs, &c.,J. . 
P., and A. Cave, London. 


23rd July, 1885. 


8876. WaTER-CLOsET Pan, J. Hookham, Eastbourne. 

8877. FLusHinc WaTER-cLOsETS, J. Sturrock, Dundee. 

8878. OpgRatinc the Heaps of Looms for WrEaviNe, 
C. Hahlo, C. E. Liebreich, and T. Hanson, Halifax. 

8879. Gas Enarnes, F. Mori, Halifax. 

8880. Hypravtic Marys, J. Hanson, Yorkshire. 

8881. SeconpaRyY Batrerizs, W. P. Thompson.—(£. 
_ Julien, Belgium.) 

8882. APPLICATION of Gases to METALLURGICAL and 
other Purposes Requirninc Hich TEMPERATURES, J. 
Bromilow, Liverpool. 

8883. Fixine TorLeT Giasses, H. Bessell, Bristol. 

8884. DupLex SHARPENER or STEEL for Knives, J. F. 
Lashbrooke, Liverpool. 

8885. Fisninc Rops, J. H. Brierley.—(Z. Foucault, 
France.) 

8886. TRacTION Enoines, E. Foden, Manchester. 

8887. Puncninc Macutnes, J. McMurdo, Manchester. 

8888. Taps for Water and other Liquips, H. Curwen, 
London. 

8889, Kryiess Rartway Cuarr, C. J. Howe and J. W. 
Proom, Monkwearmou 

8890. TREATING and WEIGHTING SILK, J. C. Siegerist. 
Mittler, France.) 

8891. for Sprxninc Purposes, W. Skett and G. 
Asher, Birmingham. 

8892. CLEANING Corton, &c., Supstances, M. Garfitt, 
Oldham. 

8893. BicycLe Lamps, J. 8. Edge, jun., and 8. Snell, 
Birmingham. 

8894. Topacco Prpss, E. I. Friedlander, Birmingham. 

8895. Pitot, H. C. Bull, Liverpool. 

8896. Cranes, J. Brown and T. A. Porter, Liverpool. 

8-97. Gas Enotnes, T. Sturgeon, London. 

8898. CLock Motor, W. Clough, London. 

8899. Seats of Closets, E. G. Colton and D. T. Bostel, 
London. 

8900. AcruaTING FLUSHING VALVEs Of WATER-CLOSETS, 
&c., D. T. Bostel, London. 

8901. Streets for Crinouines, &c., E. Rosenwald.—(E. 
Rosenwald, France ) 

8902. Hyprocarnon Encinges, J. J. R. Humes, 
London. 

8903. Dritutne, &c., Rock, &c., A. E. Stainer and M. 
Wainwright, London. 

8904. Lawn Tennis Bats, R. G. Owen, London. 

8905. SiGNALLING Apparatus, E. W. 
Beckingsale, London. 

8906. and Forcinc Metats, H. W. Hollis, 
London. 

8907. Drivinc Betts and Ropss, H. J. Haddan.—(F. 
Wegmann, Switzerland. 

8908. Puriryinc Yeast, J. J. W. Peters, London. 

8909. CarBons for ELectric Lamps, F. Wynne and L. 
8. Powell, London. 

8910. AMBULANCE StretcHERS, W. Reid, Glasgow. 

8911. Seats for Inpoor and OuTpooR vusz, R. C. Hope, 
London. 

8912. TREATMENT of Szwace, J. B. Spence, London. 

8918. ScarF Pins, Broocues, &c., A. 8. Bishop and F_ 
Down, London. 

8914. Rerarpine, &c., Sprxpies, P., R., and J. Eadie, 
Manchester. 

8915. Boots and SxHogs, F. Brown, London. 

8916. OBTAINING PuospHoRIC ActD, C. F. Claus, jun., 


London. 

8917. Coatina PHorocrapuic Puiates, B. J. Edwards, 
London. 

8918. Ner and other Havutixe Macuine, T. Cain, 
London. 

8919. Disc Vatve, W. Ross, London. 

8920. Va.ve, W. Ross, London. 

8921. Scrap ALBuMs, G. E. Chapman, London. 

$922. Fire-EscapE, J. M. de A. y Lizaola, London. 

89238, Measurine ELectric CuRRENTs, A. G. Brookes- 

(J. L. Huber, Germany.) 

8924, PREPARING Syrups and Motassgs, A. Ralu fils, 
J. Grathvohl, and H. A. Browne, London. 

8925. PREPARATION of Sweet Porators, &c., A. Ralu 
fils, J. Grathvohl, and H. A. Browne, London. 

PREPARED Cocoa-nvuT, &c., W. T. Linton, 

on, 


24th July, 1885. 


Yarns or THREAD, R. Wallwork, Man- 

chester. 

8928. HIGH-PRESSURE Fitter, W. J. Baker.—(J. H. 
Bleasdale, U.S.) 

Press, D. Appleton, Man{ 
chester. 

> Houpinc-pown SpixpLes, J. Macqueen, Man- 


ester. 
$931, Warer-cLoset Apparatus, W. Bruce, Edin- 
8932, for Trousers, J. Adler, Paria. 


* 
*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of THE ENGINEER at which 
the Specification they require is referred to, instead of 
giving the proper number of the Specification. The 
Shares, 
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8933. CanpLesticks, W. Green, Harborne. 
8934. Macuines, E. Foden, Manchester. 
$935. Lockine Nuts on Fisu-Ptate Botts, T. V. Rior- 
dan, London. 
8936. Steerrne Surps, C. Colwell, Great Yarmouth. 
89387. Hypraviic WasHine Macuine, C. 
Harvey, Preston. 
. Priytine Apparatus, C. D. Durn- 
ford, Edinburgh. 
8939. Diacrams, F. H. Livens, 
Lincoln. 
8940. Sarety Stirevp, E. Allen, Harden, and B. Cope, 
Bloxwich. 
8941. Rartway Cnarrs, M. Murray and A. Macredie, 
London. 
8942. Cicar and Pipe Licut, O. Polenz.—(N. B. 
Dennys, Singapore.) 
8943. CoupLine, &c., and other D. 
Davies, Sheffield. 
8944. Serriine, &c., Hat Bopres, J. E. Mills and T. 
Ashworth, London. 
$945. Sourrarres, C. H. Brigg and T. Ainley, Elland. 
8946. Kwrrrine Strockinas. &c., W. Rothwell, London. 
8947. Pianos, O. Béhmer.—{F. Thiirmer, Ger- 
Many. 
8948. NEEDLE TaRreapers, J. Darling, Glasgow. 
8949. Propuctne Evecrricity, J. M. Pates.—(H. W. 
Cook, Siritzerland.) 
Capsutinc Borries, &c., C. Cheswright, 
mdon. 
8951. Exp.ostves, D. Johnson, London. 
8952. Lockrsc LADDERS or Steps, J. W. Cowland, 
London. 
8953. Bripces of DovsLe W. Curry and 
J. F. Pickard, London. 
8954. Gas Recutators, J. and W. Goodson, London. 
8955. VARNISHING and Printinc Paper, G. Newsum, 
London. 
8956. PREveNTING ExPLoston of Steam B. 
Meyer, London. 
8957. Finincs-MaKING J. London. 
VEnTILatine, C. 
ERNING the Speep of E. F. Piers, 
Governinc the Speep of Enorvgs, E. F. Piers, 
mdon. 
8961. Wire Rope, G. R. Cooke and 8. R. Millen, 
London. 
8962. Primary Evectricat Batreries, C. D. Barker, 
mdon. 
8963. Susstrrures for M. Zingler, London. 
8964. Powper, &c., for Parquets, &c., A. J. Boult. 
(C. Wittkowsky, Germany.) 


25th July, 1885. 


8965. Extractive, &c., &c., W. H. Duncan, 
Coalbrookdale. 

8966. Warminc Apparatus for GREENHOUSES, &c., E. 
A. Rippingille, London. 

8967. Coperne, W. Birkenhead. 

8968. WaTER-cLosets, W. F. Buchan, Edinburgh. 

8969. ApvERTiIsING, R. Crawford, Southsea. 

8970. RecENERATIVe Hor for Heatinc 
Arr, &c., A. C. Hill, Middlesbrough. 

son. | Lamp for PoTocRAPHIC Work, &c., W. 


Bir 
8972. Taps or Cocks, C. H. Ancill, Birmingham. 
of Ammon1acaL Propucts, L. Mond, 
verpoo! 

8974. Dust Cottector, &c., for Corn, &c., MILs, G. 
F. Thompson, Warwick. 

8975. Iaprovep Sroprer, J. Lees, Manchester. 

8976. ApscsTaBLE Wixpow Buinps, J. E. Walsh.—(M. 
G. Mitter and R. Ehlert, Germany.) 

8977. J. W. 

gets. Bortz, C. Gaul and T. Wolstenholme, 


oon Macurxes, 8. Dixon, Manchester. 
8980. J. J. Sumner E. Higginbot- 
ester. 


8981. Castine STEEL Incots, T. Hampton and J. 


Facer, Manchester. 
8982. ARTICLES of “JEwELLERY, W. L. B. Hinde, 
ian of Looms, N. Wood and W. 
8983. SHUTTLE-BOXES an 
Harris, London. 


8984. Dress-cuttine, 8. A. Cooke, London. 

Snore Sores, E. Edwards.—(M. Serra, 
nce. 

8986. oo mg James Clayton and Joseph Clayton, 


Manchester. 
Pant Invicorator, &c., R. G. Owen, 


mdon. 
Cicar Casss, &c., A. Whowell and E. Chadwick, 
mdon. 

8989. Brick Kris, O. Hertrampf, London. 

8990. Lamps, O. Ney, Berlin. 

8991. ORNAMENTAL Lanterns, L. A. Groth.—({F. 
Berta, Germany.) 

Lirt, L. A. Groth.—(@. Bregoli, 
taly. 

8993. CarsonaTe of Potassium, F. Brunjes, London. 

8994. Preparine “‘ Hoprine,” F. Springmuhl, London. 

8995. ELECTRO-MAGNETIC TYPE-SETTING W. 
Dreyer, London. 

8996. Carriaces for Macuine Guns, T. Nordenfelt, 
London. 

8997. Feepinc Yarn to Macuines, W. Sanders and L. 
Slowin, London. 

8998. BREECH- LOADING Frre-arms, H. Schlund, 
London. 

8999. AnTisEPTIc Compounn, F. G. Broxholm, London. 

9000. Avromatic Gas GovERNOR, A. Kinnear, London. 

9001. Se.r-LicuTiInc Gas Burners, A. Kinnear, 
London. 

9002. CarTripce for Muves, J. Mitchell and J. Sin- 
clair, London. 

9003. Expiosions, J. Mitchell and J. Sin- 
clair, London. 

9004. Stor Laytern, E. Jehu, Welshpool. 

9005. Brake for PerampuLators, &c., J. Main, Brix- 


ton. 

9006. a Susstance for Makino Groves, W. 
Walton, Bishopwearmouth. 

Pav: for Foorratus, E. B. Ellice-Clark, 


9008. Macuryes, W. Fairweather and R. F. 
Peel, Manchester. 

9009. the Wear of LEATHERS 
of Drawinc-orr of ComBinc Macuines, W. 
H. Greenwood and F. Farrar, Bradford. 

9010. Yarns or THREAD, J. Binns, Leeds. 

9vll. for &c., Macuines, J. 
Thornton, Halifax 

9012. SLATE tenci, SHARPENERS, J. Putnam, U.S. 

Fisn-pLate for Raris of Laamways, &., R. H. 
Twigg, London. 

9014. Improvine the Tong of STRINGED INSTRUMENTS, 
Cc. V. Burton, London. 

9015. Hobbs Hagley &c., Ixrustons from Tea, &., G. 

Hobbs, Hanl 
oon. for Vevocipepes, F. J. J. Gibbons, 


9017. for Sturry, &c., J. H. Wood, 
mdon. 


9018. Box for Devetoprxe, &c., Dry 
Puates, J. Burke, London 

9019 UMBRELLA Stick, H. Cintrat, London. 

90:0. SaLTING CaTTLe, &c., T. V. Rurdan, London. 

#021. Roors, J. B. Spevce, London. 

9022. Recertacte for H¥GRoscoPic Expwosives, H. 
E. Newton.- (A, Nobel, France.) 

9023. ExpLostve Compounps, H. E. Newton.—(A. 
Nobel, France.) 

9024 Macuinery for Sirrinc, &c., Grain, E. P. 
Alexander.—({A. Millott, 

9025. WHEELED VenicLes for 1s, &c., T. E. 
Knightley, London. 

9026. Seats for PeramBuLatTors, G. Pounce, London. 

9027. Cocks or VaLves, A. G. Brookes.—(C. H. Gerson, 
Germany.) 

9028. ReGcisTERING Apparatus, G. Binter, London. 


9029, Evecrricat Arc Lamps, A. F, Link.—(L. Scharn- 

Germany.) 
Lawn Tenvis Barts, C. Malings, London. 

9081. Keys, &c., for Securntne Rats, E. W. 
Stoney, London. 

9032. StaRTING, &c., WHEELED VEHICLES by TRACTION, 
L. Duhamel, London. 

9033. ReGuLaTinc Suprty of Gram to MILLING 
MacHtnery, W. London. 

9034. ComBine Woot, &c., J. W. Bradley, Bradford. 

9035. Loose Heap for SUNKEN ‘Bours, A. B. Perkins, 


London. 

9036. Fire AtarM, G. F. Redfern.—(A. Bruynell, 
Belgium.) 

9037. Farm A. M. Clarke.—(@. A. Scott, US.) 

9038. Frep-waTeR Heater, A. M. Clark.—(J/. J. Imbs, 
France.) 


SELEOTED AMERIOAN PATENTS. |; 
(From the United States’ Patent Office Official Gazette.) 


$20,158. Core ror THE ARMATURES OF DyNAMo- 
ELECTRIC Macnines, Hans J. Miiller, New York, 
—Filed January 20th, 1885. 

Claim.—& Siemens armature core formed of a single 
block of metal, provided with a series of transverse 
ventilat apertures extending from side to side and 
dividing the central portion into transverse gridiron 


bars, the said transverse a) between the bars 

having the same cross ion from the outer surface 

of one side of the armature core to the outer surface 

of the — side, substantially as herein shown 

and descri 

320,185. Friction Dritt Brace, Richard S. Solomon, 
Cape Town, Cape of Good Hope.—Filed April 8th, 

885. 


Claim.—The combination, in a drilling brace, of the 
collars A A, forming a tape red or V-shaped groove on 
the spindle B, with the paw! C. set at an angle to the 


$20,280. Por Sarety 
ugus, Mass.—Filed April 25th, 1885. 

Claim.—In a pop safety valve, the combination of 
the | a spring supporting surface, a casin; 
ha the spring independen' 
of the wale, a in ween 


terposed 
d form of the sprii 
a guiding spindle to 2 dispensed with, and 1 
of to be to the as set 
forth. (2} In a pop safety valve, the combinaiiom of 


the valve, the disc or plate c above the valve and sup- 
ported thereby, the casing over the valve, the adjust- 


ALVE, William EB. Pearson, 


able stud in the oA of the ooo. and the interposed 
volute spring, the form of the spring enabling it to 
operate without a guide or spindle. (3) In a po 
safety valve, the combination of the ‘valvecugpental 
disc or plate c, the stud /, the interposed volute spring, 
and the flexible diaphragm clamped centrally bet ween 
the upper end of the spring and the stud /, and at its 
margin between the lower end of the spring and the 
plate ¢, as set forth. 
320,285. Exectric IcnITeR FoR Enoines, D. S. 
Regan, San Francisco, Cal.—Filed December 6th, 


the combination with a gas chamber of 
ly in th within the same, a 
finger piston head for breaking the 
circuit, sul eitetantlally as set forth. (2) In an electrical 


aoe for gas engines, the combination with a gas 
ber of terminals normally in circuit located 
within the same, one of said terminals being movable 


piston head and adap e 
stantially as set forth. (8) In an electrical igniter for 


gas engines, combination with a gas chamber of a 
Pivotted lever, a said stud and lever being 


1884. 
Claim.—(1) In an electrical igniter for 


normally in contact, and located within the gas 
chamber, wires connecting with the dynamo, na 
means for breaking the contact of the stud and lever. 
(4) In an electrical iter for gas engines, the dynamo 
O and insulated stud, in combination with a pivotted 
lever, the connecting wires P Q, and a finger carried 
by the piston head, substantially as set fo (5) The 
dynamo O, connected by a wire P, with an insulated 
stud having its contact end located within the gas 
chamber and the connecting wire Q attached to the 
engine, in combination with a movable lever within 
the gus chamber, pulley J! and N}, located as described, 
a belt connecting said pulleys, and means for break 
the contact of the stud and lever, substantially as se 
forth. (6) In an electrical igniter for gas engines, the 
combination with the ber of an 1 
stud, a pivotted lever, said stud and lever being nor- 
mally in circuit, and a finger carried by the piston 
head and adapted to break the contact of The stud and 
lever, ay, as a forth. (7) In an electrical 
iter f bination with the 
amber in circuits loca’ 
within the same, one of said terminals having a slot 
and a finger having a bent end, and carried thew 
ne head to engage the same, substantially as 


anne. MANUFACTURE OF FILAMENTS FOR INCAN- 
DEsceNnT Lamps, Frederic Schaefer, Boston, Mass. 
—Filed November 26th, 1884. 

Claim.—({1) That improvement in the art or method 
of manufacturing filaments for electric lamps which 
consists in laying a thread over a yielding carbonisable 
former, the said former receiving its shape from a 
mould, which is removed from the former after the 
thread’ has been wound thereon, then simultaneously 
carbonising the thread and former, whereby the 
molecular structure of the thread or filament is in no 


way subjected to a strain, the former yieldin, = pe 
carbonising process, thus obviating the breaki 

the filaments, substantially as described. 2)" 
improvement in the art or method of mln he me 
filaments for electric lamps which consists in laying a 
thread in a series of turns over the surface of a yield- 
ing carbonisable former, and simultaneously car- 
bonising the thread and former located within it, thus 
thread upon the: in a convenient 
‘orm for as di 


320,512. MANHOLE Covers Borers, Frank 
Trowbridge, Fond du Lac, Wis.—Filed March 9th, 


1885. 
Claim.—{1) In a man or hand hole cover for steam 
rs, sewers, &c., the combination of the cover, 
screw eyes, a pivotal bolt, and cover-securing bolt, 
substantially as described. (2) Aman or hand hole 
cover comprising the following elements :—A flanged 


cover having a gasket or packi ring, screw eyebolts, 
a pivotal bolt and a bolt having screw- 
threaded end, in combination with a welder or arch 
and nut, substantially as described. 
$20,525. Packine ror Pistoy-rops, Willis Augustus, 
Keokuk, pees February 4th, 1885. 
Claim.—{1) I n a packing for piston-rods and similar 
articles, a = packing ring provided with a 
within a ll 
caved § fos “the purpose substantial], 
scribed. (2) In a packing for piston-rods an: similar 
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articles, a stuffing-box provided with a gland ha 

an enlargement extending outward, forming an 0 
cell, a — wovided with a flange ex extending into 
said cell, and a metallic pack: 
forced into the socket by a 8 adapted to 
operate as descri 


320,605. Biast Furnace, Peter L. Wiemer, Lebanon, 
Pa.—Filed April 13th, 1885. 
Claim.—{1) The combination, with the crucible and 
bosh of a blast ae ae of a cooler or refrigerator 
ti to admit air in varying quan- 
tities at different points in the height of the poh ee 
upon the outer surface of the masonry forming the 
wall of said crucible and bosh, su tially as 
described. (2) The combination, with the crucible 
and bosh of a furnace, and a binding consisting of 
beams of metal and as shown, of 
an air chamber formed by the wall of ‘the stack and 
an outer casing, to which air is ad 
and in varying quantities, substantially as described. 
(8) The combination, with the crucible and bosh, of a 
series of air chambers formed by the vertical beams, 
connected as shown, the outer surface of the masonry, 
and the casing, substantially as described. (4) In a 
blast furnace, the mee roc By with the binders for 
the crucible and consisting of me! 
separated and connected as shown, of a casing having 
annular air inlets, substantially as described. (5 4 
a blast the stack an hort 
inclosing jacket or casing compos - 
zontal sections ha’ annular air fnlots fe form: 
between them, substantially as described. (6) A lat 
furnace stack, in combination with an inclosing 
jacket or casing provided with air inlets arranged in 
different horizontal planes below the mantle, and an 
outlet or outlets communicating with the ‘annulus 
formed by the wall of the stack and the casing, sub- 
stantially as described. (7) The combination of a 
blast furnace stack and a surrounding casing or jacket 
provided with air inlets arranged in different hori- 
— lanes, and outlets open to the sree, 
to apply air directly to the outer surface of 
ey masonry forming the walls of the crucible and 
bosh automatically in quantities varying as the tem- 
perature of the furnace rises and falls, substantially as 
described. (8) A furnace stack composed of a single 
of maso: surrounded by a metallic casing open 
to the atmosphere at both ends and provided with a 
series of intermediate the supply of air being 


controlled automatically by varying degrees of heat in 
the crucible and bosh and operating to change the 


column of air, substan- 
(9) rn furnace stack, in combina- 
tion with a casing provided with a series of —a 
air inlets n different horizontal 
supply of air being controlled automatically “7 vary- 
degrees of heat in the furnace and the ascending 
Kn of heated air — with cold air at different 
points in the height of the stack. (10) The combina- 


320,605 


temperature of the 
tially as described. 


tion of the furnace stack, the air chambers, and the 
casing formed in sections, curved, substantially as 
shown, to provide for expansion of the casing. (11) 
The combination of the stack, the !-beams, the hori- 
zontal coupling rods, the casing, and suitable means 
for connecting the casing to the flanges of the beams, 
substantially as described. 
320,607. CuLtivator, Albert Wilhelm, Pleasant Hill, 
1ex.—Filed March 16th, 1885. 
Claim.—In a combined cultivator and sweep stock, 
the combination of a beam, a double stock stra} to 
the beam, and having a diamond- shaped point ited 


to the lower end, an inclined brace bolted to the beam 
and stock, and a sweep stock strapped to the beam 
and brace, substantially as set forth. 
320,841. Execrric Arc Lamp, C. L. Buckingham, New 
York, N.Y.—Filed August 26th, 1884 
Claim.—In an electric — the combination of a 
lifting electro-magnet for establishing an arc, a clamp- 
ing apparatus for supporting the carbon nst 
action of gravity which is independent of the lifting 
and feeding apparatus, and a second electro- et 
and feeding apparatus, which are independent of the 
supporting devices. (2) In an electric 
the combination of an arc branch electro- 


{320,841} 


electro-magnet, and which remains in readiness to 
re-establish the arc in case of an overfeeding of the 
carbon holder. (3) In an electric lamp, the combina- 
tion of a clutch and mechanism for causing the clutch 
to first lift the carbon ap tus, to then cause the 
clutch to release the carbon, and to immediatel: 
return said clutch to a yn. ition to again lift said 
carbon upon an abnormal inution of arc resistance. 
(4) In an electric lamp, the combination of a lif 
electro-magnet and a clutch, a short circuit for 
tes electro- et, and a shunt electro- -magnet 

. and closing ‘said short circuit, whereby the 
clutch adapted to = and release the carbon and 
to be returned to its original position upon the 

t of a normal arc. 
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arranged to operate the brace by friction, substan- 
tially as described. 
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i = magnet, a shunt branch electro-magnet, which is 
Y | Bem “tif 4 I called into action when the normal are is established, 
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GAS ENGINES AT THE INVENTIONS 
EXHIBITION, 
No. IL 

THE gas engines exhibited at the Inventions include one 
which presents several features of novelty, and differing 
from all engines which have preceded it. It represents 
great ingenuity in design, and a very complete knowledge 
of what is required and what has been done. At this date 
it is not easy to make a successful gas engine which is 
quite different in general and detail design from all that 
have preceded it; but this seems to be accomplished in 
the engine invented by Mr, Atkinson, and exhibited by 
the British Gas Engine Company. It is known as the 
“ Differential” engine, and to make our description com- 
plete we have been enabled by Mr. Atkinson to publish 
drawings showing plan, elevation, and section of the 
engine, together with diagramatic positions of the engine 
at four points in one complete revolution The construc- 
tion of the engine is, as we 
have said, quite new, and to 
make the description clear is 
not an easy matter—although 
the engine is very simple— 
and necessarily our descrip- 
tion will be somewhat prolix. 
We must also unavoidably 
refer to other engines, chiefly 
the “ Otto,” not for compari- 
son, but for the purpose of 
exemplification by reference 
towell-known models, Durin 
the past few years the “Otto” 
engine has been little altered, 
except in details; and, indeed, 
it is difficult to see how the 
adopted cycle of operations 
could be carried out more 
perfectly, or permit much 
modification in the engine. 
In the Otto engine the expan- 
sion is limited to the original 
volume, and this even with 
the great economy and high 
efficiency obtained involves 
exhausting the heated gases 
at 301b, to 351b. pressure. 
Mr. Atkinson endea- 
voured to make a compound 
gas engine, but his experience 
as convinced him that there 
is no hope in this direction. 
He has one engine run- 
ning nine months under every 
condition that could be de- 
vised, with varying amounts 
of compression and clearance 
space, and admitting as little 
water between the two cylin- 
ders. His best result showed 
a slight gain per indicated 
horse-power, but very little 

r brake horse-power, at 
east nothing like sufficien$ 
to justify the extra complica- 
tion and expense. He there- 
fore gave this up, and decided 
to perform the whole of the 
expansion in one cylinder. 
The loss in the compound 
engine is due to the most 
serious and unavoidable cool- 
ing of the gases in passing 
into the low-pressure cylinder. 
Mr. Atkinson worked for years 
using a separate pump, con- 
sisting of the inner end of 
the working cylinder, and 
with it entirely distinct, which 
he found preferable. With 
these engines he obtained very 
fair results which would com- 


simplify the valve arrangements, so as to avoid the special 
care and special treatment which all gas engines require, 
and to keep the cost of production as low as ible. 

In the “differential ” engine the one cylinder is used as a 
pump and as a working cylinder alternately ; one end of the 
cylinder is used for developing power and the other for 
preparing the charge ; the pistons themselves do the work 
usually done by more or less complicated slides or valve 
gear; and the two self-acting valves are never under pres- 
sure, consequently it is not necessary for them to be tight; 
the only adjustment that in any way requires accuracy is 
the point at which the working piston opens the igniting 
tube, and this is not necessarily precise to an eighth of an 
inch. The wearing parts consist entirely of round pins 
or bearings and pistons only, and the inventor asserts that 
there is not a single joint in the engine that ever comes 
under a pressure exceeding 10 lb., the only two being the 
joints of the suction and exhaust valves. 

The Figs. 1, 2, 3, 4, will explain the action of the engine. 
In Fig. 1 the pistons are close together, having entirely ex- 
pelled the ignited residual gases after the preceding stroke, 
and thus preventing the chance of premature ignition 


and without requiring a scavanging charge. In larger 
engines the momentum of the exhaust is arranged to draw 
a little pure air through even this small space, which must be 
left to allow for deposit. Moving from position Fig. 1, to 
position shown at Fig. 2, the pumping piston is travelling 
at a higher speed than the working piston, drawing in a 
uniform charge of gas and air through the self-acting 
suction valve; at this point the ignition piston passes the 
openings to the valves, shutting the charge in between the 
pistons, where, until after the whole work is done, it is con- 
tained between them and the cylinder walls, there being 
no other passages, and the area of the containing surfaces 
reduced to the minimum in consequence, a matter of very 
great importance as regards loss of heat to water in the 
jacket. The pistons continue now to approach each other 
until they arrive at position shown at Fig. 3, when they 
have compressed the charge to any desired pressure, say 
jumping 
of the igniting tube, which is kept 


601b.; at this point yer is caused by the 
piston passing the mout 


ATKINSON S DIFFERENTIAL GAS ENGINE. 


red hot by an external atmospheric burner. The working 
piston now makes a rapid working stroke, which continues 
up to position shown in Fig. 4. Up tothe time when the 


expansion has taken place and the original capacity re- 
gained, and in consequence the pressure fallen to about 
35 Ib., the pumping piston has not moved }in., so that it 
acts as a cylinder cover; the expansion is, however, carried 
to, say, 8lb. to 101b., or to any desired terminal pressure, 


SECTION 


and all the work done during this continued expansion is 
a clear gain. From Fig. 4 to Fig. 1 the pump piston drives 
out the exhaust, when it is again ready to draw in a fresh 
charge ready for the next revolution. 

It will be observed that there are noslide valves, and thus 
the greatest source of trouble in most other engines is 
dispensed with, and is not substituted by any other valves. 
There are, indeed, no valves, covers, or joints under pres- 
sure. The only controlled valve is that of the governor, 
and except for working this there are no excentrics, cams, 
or parts that require adjustment or that can be misplaced. 
The angular movement of the crank pin from ignition - to 
the time of expansion to original volume is one-eighth of 
a revolution as compared with one-third to half a revolu- 
tion in other engines. The work is thus taken out of the 
ignited charge in from one-third to one-fourth of the time. 
The heat lost to the water in the jacket is consequently 
reduced and the 50 per cent. to 60 per cent. of the total 
heat in the gas lost in the water-jacket of other engines is 
reduced by an important pro- 
portion of the whole, and this 
is helped by the comparatively 
very small area of the con- 
taining surfaces. The inven- 
tor expects to realise in work 
40 per cent. of the total heat 
in the gas as compared with 
the usual 20 per cent. This 
affords a prospect of largely 
increasing the ry ciency of the 

as engine. e engine is 
and may 
done by turning it round half 
a revolution from position 
Fig. 1 to position Fig. 3, the 
ignition being certain if the 
gas cock is properly regulated. 
‘The noise of the exhaust is 
less than usual, as a lower 
terminal pressure is obtained. 
It seems that very little oil 
is required—the engine at the 
Exhibition having but one 
wick lubricating one end only 
of the cylinder, a second 
having been found quite un- 
necessary—but the engine is 
not doing any work. Ignition 
seems quite certain, and can 
be, weare informed, effected by 
Dowson gas, though this has 
not, we believe, been done by 
any arrangementof slide igni- 
ter. The igniting tubes can be 
madeforabout 2d. each, so that 
it is much cheaper to change 
these when worn out than to 
clean an ordinary slide, and 
owing to the complete way in 
which the residuum is driven 
out by the approach of the two 
pistons, the engine, it is stated, 
will work more certainly with 
weak kinds of gas. 

There are more working 
bearings in this engine than 
in some others, but as it has 
not to make a separate revo- 
lution for pumping, or to use 
a separate cylinder, and has 
no slide valves, the actual 
number of parts is less, while 
the working parts in the new 
engine may be proportioned 
to the work. It will be 
seen that compressing the 
charge takes up all slack in 
the bearings, so that there is 
no knock caused by the igni- 
tion of the charge. 

Yhe engine at the Exhibi- 
tion is the first one made, the 
patent is only dated Feb. 28th, 1885, and between that 
date and May Ist we are told that drawings, patterns, and 
engine were made. Of course the experience gained with 
it is not yet large, but it will enable the inventor to im- 
prove it in several points, and already the relative length 
of the arms and the working centres have been moved 
so as to give a better result. ; 

Many engineers object to the short connecting rods, but 
on reference to position Fig. 3, where there is upwards of 
200 Ib. pressure per square inch on the pistons, it will be 
seen that they are tangential with reference to their work, 
and the pressure on the bearings at this time is much 
greater than it can be by any possibility at any other time, 
when the rods are not so favourably placed, while any 
angular thrust is taken up by round bearings, not by 
sliding surfaces. 


DISTRIBUTION OF ARMOUR IN SHIPS OF WAR. 


Havine given a digest of Mr. W. E. Smith’s lectures, 
which constitute what we may re, as the nearest 
sible approach to an official reply on behalf of the 
Admiralty to the attack of their citadel ships, we will pro- 
ceed to consider some of the most interesting points in 
more detail. 

Before doing so we would point out how necessary it is 
to define clearly the question at issue, and how easily it is 
to throw dust in the eyes of those who do not follow the 
question very closely. This, no doubt, is often done by a 
lecturer advocating one set of views unconsciously feeling 
his way on to strong ground wherever he meets with it. 
Sometimes, however, it is done toa grossly transparent 
extent. When Sir E. Reed’s paper was under discussion 
at the U.S. Institution, any mention of the weak points of 
the French ships exhibited on the lecturer’s diagrams was 
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cut short by the objection that the object was to keep 
clear of particular types; yet the whole attack on citadel 
ships is based on the question of types, and Sir E. Reed’s 
classification of our total naval strength was based on the 
sweeping condemnation of citadel ships, which he set 
calmly down at only half their tonnage. This classifica- 
tion, to have any public and practical significance, involved 
the absurd conclusion that the Admiral Duperré was more 
than a match for the Duilio, Dandolo, Italia, and 
Lepanto all together, with their sixteen 100-ton guns; yet 
this fact was hardly allowed to be pointed out without inter- 
ruption. Again, Sir E. Reed, in a letter to the 7'imes, took 
the very business-like ground of throwing over all ques- 
tions of construction, and comparing the tonnage of the 
largest English and French fleets. Those who did not 
read the letter will perhaps hardly credit the statement | 


paler might be discredited if it were urged in connection 
with it. 

The criticism we apply to Sir E. Reed must, of course, 
equally be applied to any statements made in the opposite 
direction, and we shall endeavour to point out any weak 
points in Mr. Smith’s papers. We may say at once, then, 
that we think the paper would deal more pertinently 
with differences of structure if it took the cases of two 
actual rival designs. It is easy to single out abstract | 
alternative features and compare them without fully | 
meeting the question at issue. Thus, while we have the | 
Camperdown—Figs. 1, 2, 3, 4, and 5—capitally put before | 
us asa citadel ship, the hypothetical belted Camperdown 
—Fig. 6—is a very hazy affair. We are left to suppose | 
that her horizontal armour in all places is at the top 
edge of her belt, that her ram is therefore supported by 


stand, assuming each one to be the best combination of 


the features belonging to each system. Having said this, 


we must add that the tone of the lectures is calm and 
moderate, and the arguments telling, and generally based 
on unanswerable ground; although, as we have said, the 
cases taken are not, we think, the best representative 


ones. We may notice the two or three most prominent 
ones. Figs. 7 and 8 show the steering gear as protected 
respectively by the under-water deck of a citadel ship 
and the belt of a completely belted ship. The former 
appears undoubtedly much more secure for more than 
one reason. It is placed much lower than the water- 


line, and with the deck above it is undoubtedly 


made very safe; a shell burgting immediately over the 
deck might bend it down considerably, and yet not inter- 
fere with the steering gear. On the other hand, the pro- 


Fig 1 
CAMPERDOWN 
63 Ton. BLR a 63 Ton BLR. 
a : af 
Sowing Cunners Stores i : : | Shell Room & ! OpperMag*for Gapstan€ 
Meas Seiler Room Boiler Room __Magaxine Guns: Windlass Eng! 
Plan of Upper Deck. Fig 2. 
CRLR. 
63 Ton RBL. 
Boiler 
| Watch | 
= om 18'Armour Plan of Deck over Belt. Fig 3. 


W.T.B 


Lae 


18° Armour 


CAMPERDOWN BELTED 
Shewing Wave wr relation of Belt. 


WSS Gy y 
RM 


SSS 


that he omitted the Inflexible among the English ships, | the belt armour and not by a horizontal deck, and that 
naively observing that he had been so long known as _ her steering gear is somewhat of the character attributed 
attacking her that he would omit her case altogether. In | to belted ships shown in Fig. 8, which is compared dis- 
fact, he claimed credit for fairness in the act of throwing out | ag ee Hs | with that of a citadel ship shown in 
the particular ship that told best for England. This wasthe Fig. 7. Now it is true that we know we are going further 
greater pity, inasmuch as Sir E. Reed was doing most valu- than Mr. Smith would go intentionally in this. He 


able and necessary work in calling attention to the weakness | 
of our fleet, setting apart the question of particular construc- 
tion. We had been calling attention to the weakness of 
our fleet for nearly a year before Sir E. Reed’s paper was 
read, and the press generally had already roused the 
country; but the more important the matter, the more 
necessary it is to speak fairly. If England cannot be 
roused by being shown that France may shortly have a 
fleet superior to her own, there seems reason to fear that she 
may fail to object to France having a fleet of even double | 
the strength. In both cases her prospects in war might 
be hopelessly black, for in both cases we fear that the 
starvation of the island would be a mere question of 
time. The latter case is undoubtedly much worse than 
the first; but the statement is so easily proved to be 
grossly wreng that the whole indictment of our naval | 


| a belted Camperdown would have a single screw instead 


| think it would have been more satisfactory if Mr. Smith 
| had selected some individual ship, the Admiral Duperré, 


would not be so unfair as to leave the impression that 


of twin screws, and no one knowing much of the subject 
would think it if brought face to face with such a ques- 
tion. Nevertheless, we do hold that it is necessary to 
know how far the belted ship might be brought to con- 
form to the construction shown in Fig. 7 before we 
connect all the features in that design only with a citadel 
ship. Now all these questions involve so much alteration 
and consideration of other parts of each design that we 


for example, which has figured prominently in Sir E. 
Reed’s papers, though a still more modern design would 
be a fairer one to take—and compared the actual position 
of each feature in the two alternative a ust as they | 


jectile from a fairly powerful gun might perforate any belt 
that was likely to exist. The weak points of the com- 
parison are, first, that the belted ship is not individualised, 
and the exact armour not given; and much more, that the 
case of a single screw, which makes the steering gear 
higher and aggravates the disadvantage, is an unfair one 
to take—no vessel would now be made with such a screw. 
In fact, it is a comparison of new and _ old-fashioned 
arrangements, and is, so far, misleading. The next point 
we would notice is the plea that the magazine, and other 
arts of citadel ships below the horizontal deck and far 
low water, are safe against really big gun fire; while 
those in belted ships are only protected by the belt, which 
may be perforated by a powerful gun. heart 
The plea that the ram of the citadel ship is stronger 
than that of the belted is noteworthy, because the opposite 
is urged by Sir T. Symons and Sir G. Elliot. The former goes 
so far as to declare that our ships would telescope, as it were, 
if they rammed—a conclusion which we have repudiated 
in discussing his views. Nevertheless, we must point out 
that the bows that Mr. Smith calls weak are not the bows 
contemplated by Sir G. Elliot, who has—see page 19 of 
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his work—brought his horizontal armour down from the 
level of the top of the belt below the water-line, 
opposite to the very point of the ram. Now here again 
we are face to face with the evil of vague generalities. 
Sir G. Elliot has made an alteration without working out 
its effect on the construction of the whole ship; while Mr. 
Smith lays himself open to the charge of not taking the 
best representative opposition design. He might most 
properly have declined to recognise Sir G. Elliot’s bows if 


FIG.7. 
— 


Steel, 


he had adopted the features of some actual ship through- 
out; but if he does not do so, but takes isolated features, 
he can hardly in fairness choose his specimens as he does. 
Next comes what many may regard as the pith of the 
question—the perforation by shot and shell about the 
water-line. Here Mr. Smith admits that if both the 
belted and citadel ships were struck with projectiles suffi- 
ciently light to be stopped by the belt, the latter would 
admit a certain amount of water and the former none, 
supposing the sea to be perfectly smooth and the ship to 


FIG.8. 


be moving very slowly. The belt, however, is neces- 
sarily so narrow that very little wave would be sufii- 
cient to cause water to enter the holes above it, and 
the wave roused by its own quick movement through 
the water would bring the sea far above the belt, 
as shown in Fig. 6 at the bows. Any rolling causes 
water to enter and increase in quantity as it enters when 
the holes are brought below the sea level, and when they 
are raised above it, the water taken in runs from them 
towards the other side of the ship—vide Figs. 9 and 10. 


The effect on the ship, then, depends on the quantity of 
space left for the water so entering to occupy, as compared 
with her buoyancy. The cases when coal bunkers are full 
and = differ, and each has to be worked out. The 
Inflexible when her ends are riddled and full of water 
would sink 23in., whereas she sinks 27in. when she takes in 
coal, and her destruction from water entering is declared to be 
out of the question. Now comes the climax of the question. 
How will vessels behave when they have shipped water to 
any considerable extent? There are three ways in which 


the action of loose water might be supposed to tell:—(1) 
It might cause the ship to capsize in rolling; (2) in turn- 
ing; (3) it might so diminish her speed as to subject her 
to ramming. As to the first, Mr. Smith shows most 
convincingly that, in the nature of things, loose 
material of any kind must diminish rolling. The 
noise and trouble caused by such loose material 
may often have conveyed an impression that it was 
actually increasing the rolling of the ship, but it is con- 


trary to reason, for whatever work is absorbed in the 
shock of contact between loose material and ship must 
represent so much work imparted by the sea in the form 
of rolling, now diverted into another direction. This 
point was admirably illustrated by models in water. The 
stability of the ship, it is true, suffers by the entrance of 
water, but her resistance to rolling is so much increased 
that no danger can arise in this way. As to turning, Mr. 
Smith tells us definitely that there is again no such 
danger. Nor, seeing that he claims one knot more speed 
for the citadel ship than the corresponding belted ship 
can have, can the speed of the former be brought below 
that of the latter. We wish we had space to devote to 
the admirable dissertation on this subject, but we must 
close by briefly observing that Mr. Smith emphasises 
two points: (1) That both classes of ships, if made 
of any practicable dimensions, are liable to be cap- 
sized / loose water if the whole of their unarmoured 
structure is riddled and gutted, with water passing freely 
through; but this is a most unlikely event ever to happen, 
as it represents an indefinitely prolonged exposure even to 
the fire of quick-firing guns. Perfect theoretical security 
even against artillery fire is not claimed, nor can it be 
claimed, for any class of ship of reasonable size. (2) Mr. 
Smith nails his colours to the mast of the citadel design so 
firmly as to say that, if he is allowed more armour than at 
present, he would prefer adding to the thickness of that 
already disposed on the citadel t to providing a belt. 
We commend these papers to all interested in the ques- 
tion, and are rather surprised that they have not met with 
more criticism. 


THE EASTERN AND MIDLANDS RAILWAY. 


Tus line, which is comparatively little known, is doing a large 
and increasing traffic for a district which is mostly agricultural. 
It will be seen from the accompanying map that it runs from 
Yarmouth and Norwich to Lynn, and thence to Peterborough, 
Wisbeach, Spalding, and Bourne, vid Sutton Bridge. The lines 


east of Lynn are leased to the Great Northern and Midland 


The Lynn I.oop, as it is termed, is constructed as a double 
line 43 miles long, and for Norfolk may be considered a 
fairly heavy line, two of the banks being 76,000 yards and 
53,000 yards. There are twenty-three bridges and culverts, the 
largest being the bridge over the river Nar, 50ft. span, and two 
bridges over the Great Eastern Railway main lines. The 
foundations have required great care, and although no difficulty 
has been met with, as much as 25ft. of concrete have been put 
in, as there have been two layers of peat to get through. The 
work has been undertaken by the company, which has a good 
deal of plant without the aid of contractors, through their 
— Mr. Marriott, Mr. Cracroft being resident on the 
works. 

Messrs. Saxby and Farmer have supplied the signal frames, 
but all posts and fittings have been made at the company’s 
works, Melton Constable, under the superintendence of Mr. 
Williams, the signal inspector. The girders have been supplied 
by the well-known local firm of Barnard and Bishop, of Norwich; 
Messrs. Bardell, of Lynn, have carried out the brickwork con- 
tract, amounting to over £7000. 

The work was not commenced till the end of February, and 
by the 30th of June over 130,000 yards had been put into bank, 
while practically all materials had been delivered. Two small 
engines by Hudswell Clarke, of Leeds, tipped all the road 
approaches without the aid of horses, being found much more 
economical besides doing the work much quicker. There will 
be astation at South Lynn for interchange traffic and one at 
Gayton-road, besides a traffic siding for villages near Lynn. 
The work is so forward that arrangements are being made for 
opening in the beginning of October. The same company is 
about to extend its system to Cromer. The work will be 
done in the same manner through the company’s engineer, and 
it is expected that when complete it will bring a large excursion 
traffic not only from the Midlands, but from Norwich and other 
local stations, as the station will be in the town and practically 
on the beach, whereas the existing station is a good walk from 
the town up on a hill. 


BESSEMER STEEL IN THE UNITED STATES.—It appears from recent 
returns that the total production of Bessemer steel ingots in 1884 
was 1,538,355 tons, as against 1,654,627 tons in 1883 and 
1,696,450 tons in 1882. Of the first-named amount Pennsylvania 
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Companies; the Great Northern and Midland jointly working 
from Sutton Bridge to Bourne, vid Spalding, the Midland to 
Peterborough, vid Wisbeach. The western section from Lynn 
to Norwich and Yarmouth is worked by the company, and is 
101 miles long. It was commenced as a series of short lines 
from Lynn to Fakenham, Yarmouth to Stalham and Yarmouth 
Union, and in the summer of 1881 they were all merged into 
one, when the Act for the connecting link was obtained, under 
the title of Eastern and Midlands, which, though a very good 
name in itself, is rather a misleading one, as it supposes that 
there is some connection with the Great Eastern and Midland, 
whereas a glance at the map shows it as being a competitor 
of the Great Eastern, which, until this line was made, had 
it all its own way in Norfolk. The fish traffic carried by the 
line is considerable. Statistics have recently appeared in the 
papers giving the tonnage of fish carried by the various com- 
panies. The Eastern and Midlands carried for London and the 
North over 6000 tons of fish last season, or more per mile than 
any other railway. 

At Yarmouth the company has a line to the Quay from the 
passenger station-——which has the advantage of being on the 
beach—and running powers over the Great Eastern Railway and 
Corporation tramways on to the fish wharf. In the summer 
and autumn excursions are run through from the Northern and 
Midland counties to Yarmouth, which take an increasing 
number of passengers. At Melton Constable, which is the 
junction of the Norwich, Yarmouth, and Cromer lines, the 
company has its repairing shops, consisting of erecting, 
machine, smiths’ and carriage shops, foundry, stores, and 
running sheds—under the superintendence of Mr. Marriott, 
who holds the post of locomotive superintendent as well as 
engineer—besides gasworks which supply the shops, station, and 
company’s village consisting of twenty-eight houses. 

The line at Norwich runs into the city station in the 
manufacturing district of the town, and the goods traffic to 
London and the North is increasing so rapidly that the com- 
pany is almost doubling its already large shed accommoda- 
tion, At Lynn the line joins, and has running powers over the 
Hunstanton line—worked by Great Eastern Railway—into 
Lynn Station, connecting with Great Northern, Midland, and 
Great Eastern Railway trains. All goods traffic comes into 
Lynn station, and to avoid the terminal charges and delays to 
traffic, a loop line is being constructed from about four miles 
out of Lynn over the Great Eastern Railway to the Eastern and 
Midland lines, which are worked by the Great Northern and 
Midland. Thus a fish train for London or the North would 
avoid Lynn and go straight through, and in the same manner 


through carriages will leave Yarmouth, Norwich, and interme- 
diate stations for London, the Midlands, and North. 


produced 1,029,244 tons, Illinois 339,068 tons, and the remainder 
was distributed between New York, Ohio, West Virginia, Massachu- 
setts, and Colorado. The Bulletin published by the American Iron 
and Steel Association reports that there were twenty-one Bessemer 
plants completed, and one building, in the United States in 1884. 
Missouri made no Bessemer steel last year, but West Virginia and 
Massachusetts are now producing States, which made their first 
steel of this kind in 1884. In 1882 the quantity of B stee! 

rails produced in the United States was 1,438,155 tons; in 1883 it 
was 1,286,554 tons; and in 1884 only 1,116,041 tons. As com- 
pared with 1883 there was thus a reduction of 13 per cent., and as 
compared with 1882—when the maximum steel production was 
reached—there was a reluction of 22 per cent. The iron rails pro- 
duced in 1884 amounted to 21,891 tons, which was but a little over 
one-third of the production of 1883. The open hearth steel rails 
produced in 1884 amounted to 3000 tons, which was not one-third 
of the amount produced in 1883. 


NITRO-GELATINE.—We referred to the Nordenfeldt experiments 
with gelatine for the bursting charges of armour-piercing shell in 
our issue of last week. We have since learned a few details of the 
work recently done in this direction by the Nawal Ordnance Bureau, 
the results of which are considered as very promising. The explo- 
sive used at Annapolis is gun-cotton ; the liability to accident from 
shock being eliminated by an excessive percentage of moisture. The 
explosive combustion of the bursting charge is obtained at a desired 
moment by means of the gunpowder fuse developed at the naval 
proving grounds, referred to in the last report of the Secretary of 
the Navy. Enumerating the experiments briefly, in the order of 
their occurrence, spherical cast iron shells of 15in. calibre, and 8in. 
and 10in. muzzle-loading rifle common shell containing charges of 
from 5lb. to 7b. of gun-cotton, carrying 30, 40, and 50 per cent., 
of water, were successfully detonated in an explosion chamber. A 
target was then constructed of six lin. wrought iron plates, backed 
by 10in. of oak, against which were fired steel armour piercing 
projectiles charged with gunpowder, and others with gun-cotton, 
carrying 50 per cent. of moisture, from the Hotchkiss six-pounder 
rapid firing gun, at a velocity of 1900 f.s. The gunpowder charged 
shells—which were unfused, the intention being to develope explo- 
sion by the heat of impact—burst at a mean penetration, of point, 
of Sin. The gun-cotton shells—likewise unfused—with 50 per cent. 
of water, reached a point penetration of llin. and did not explode. 
Explosion with 9in. penetration occurred with gun-cotton bursting 
charges containing 40 per cent. of water. Lastly, gun-cotton shells © 
containing 50 per cent. of water provided with the exploder and a 
“delayed action” percussion fuse were fired through 3in. of wrought 
iron, and reached a penetration of 5ft. into dry sand before explosion. 
These interesting results would seem to indicate that for work 
against armour a notably greater penetration may be obtained with 
wet gun-cotton bursting charges, with che attendant enhanced 
destructive effects, than with gunpowder. It is said the Naval 
Bureau has directed experiments in this direction to be made with 
a high power Gin. gun against steel plating of from 5in. to 10in. 
thickness, the results of which cannot fail to be of great interest 


to ordnance officers.— U.S. Army and Navy Journal, 
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TWEDDELLS 150-TON HYDRAULIC RIVETTING MACHINE. 


MESSRS, FIELDING AND PLATT, GLOUCESTER, ENGINEERS, 


(For description sce page 111.) 
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RUSHWORTH’S VERTICAL ANGLE AND T-IRON 
BENDING MACHINE. 

Tue accompanying engraving represents a machine designed 
for bending angle iron up to 6 x 6, T-iron, and flat bars. 
The rollers project above the table, which is planed for the 
angle iron to rest on whilst going through the rolls when bend- 
ing small diameters. The iron is also supported by the brackets 
with rollers when bending large dia- 
meters, as shown in the illustration. 
Each roller is in two parts, the bottom 
part of roller going, say, 2in. below 
top of planed part of table, and pro- 
jects, say, hin. above on top side, so that 
no friction is caused through the angle 
iron being pressed against the table. 
The top part of the rolls can be raised or 
lowered by a screw which passes through 
the bridges on the top of the rolls to 
suit the different thicknesses of angle 
iron to be bent. This secures a great 
saving of time as compared with rolls 
which have to be lifted off and 
washers put in between for different 
thicknesses. The machine is very 
powerfully geared ‘with spur and 
worm gear, having a purchase of 90 
tol. The table is made strong enough 
to be used as a levelling block when 
required, and the brackets can be moved 
in the T-slots endways or readily 
taken off so as to leave the table 
clear, Small rings can be rapidly 
bent by the machine, which is made 
—— Rushworth and Co., Sowerby 


SUSPENSION BRIDGE AT 
ABERGELDIE. 


Tae engravings on 102 illustrate 
a new bridge designed and erected by 
Messrs. Blaikie Brothers, of Aberdeen, 
at Abergeldie, Those who have made 
the journey from Ballater to Brae- 
mar have seen with interest the 
old castle or estate house of Aber- 
geldie, which has been held by Royalty for nearly forty 
years, and has latterly been the residence of the Prince 
and Princess of Wales during their autumn visits to the High- 
lands. Prominent in the foreground of the “picture,” in 
which the castle holds the chief place, was a massive rope 
stretching across the river, and sometimes there might have 


por 


been seen swung from it a cradle that served to carry letters | bridge is attached. The upper of these ropes is 5in. in circum- 


and parcels, and occasionally men, from side to side, this method 
in the absence of a bridge. Now 
the rope has been removed, and the suspension bridge we illus- 


of transport being necessary 


trate supplies its place. The bridge has a main span of 145ft, 


8in., and its roadway is about 4ft. in width. At each end rise 


to a height of 25ft. two lattice-work steel pillars, these being 
founded on concrete of considerable depth. The pillars have 


RUS3HWORTH’S ANGLE AND TEE-BENDING MACHINE. 


two oriels of light wrought ironwork between them over the | 
gateways and gates. Behind the piers are the anchor plates, 
which are bedded in the rock and secured by masses of concrete 
and rubble on each side of the Dee, weighing about 40 tons. 
From anchor to anchor, over the tops of the piers, as shown in 
detail, pass the steel wire ropes to which the roadway of the 


ference, and the lower is half that size. These ropes are 
attached by clips and bolts to the suspension rods of }in. iron, 
and to these rods are hung the Zore beams, between which 
is laid the timber flooring. Under the flooring the bridge is 
strengthened by wind bracings. It is estimated that the bridge 
would bear a weight of 60 tons. On the north the bridge is 
approached by a stair about 7ft. in height. On the south the 
roadway terminates on the sloping 
bank, a few steps above which is the 
entrance to the Castle garden. 

The new bridge, it may be mentioned, 
will save a walk of four miles between 
Ballater and Abergeldie, unless the 
traveller chooses to use the somewhat 
rough and hilly road on the south 
side of the Dee. From Ballater to 
Abergeldie the distance is about six 
miles, and between these points there 
is no bridge spanning the river. Two 
miles farther up is an old suspension 
bridge, in line with the road passing 
the manse of Crathie, and a short 
distance beyond is the fine, substan- 
tial iron bridge erected by the late 
Prince Consort to give access to Bal- 
moral. The Crathie suspension bridge, 
it may be mentioned, was erected early 
in the century by a Dundee black- 
smith named Justice, who also put up 
a similar structure over the Southesk, 
near the Kirkton of Clova. Only this 
year the Crathie bridge was almost 
entirely renewed by Messrs. Blaikie 
Brothers, at the expense of the 
Queen, who also ordered the construc- 
tion of the Abergeldie bridge. 


THE IRON TRADES EM- 
PLOYERS ASSOCIATION. 


THE annual report of this Association, 
which has just been issued to the 
members, deals specially with two 
matters which are just ngw of excep- 
tional importance, as they affect the 
interests of the engineering trades 
and the various allied branches of industry connected 
with the manufacture of iron. The first matter dealt 
with in the report is one that is at present certainly upper- 
most in the minds of employers of labour in every 
branch of industry associated with the iron trade. The 
ex-evtionally long and severe depression which has been felt, 
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and still continues, in all our great national industries has during 
the past year been specially trying in every branch of the 
mechanical engineering and iron shipbuilding trades throughout 
the United Kingdom. In view of this state of things, a 
thoroughly comprehensive and searching inquiry has been made by 
the Iron Trades Employers’ Association, with the object of obtain- 
ing reliable data as to theactual condition of trade, especially in the 
mechanical engineering, ironfounding, and shipbuilding branches, 
and the results of this inquiry are carefully summarised in the 
report. From the employers the reports have shown an 
increasing strain in their efforts to find work, by which their 
establishments might be kept going and their skilled artisans 
and labourers held together until the dawn of better times, 
with the result that the pressure of competition has brought 
down prices to a point where profits for employers were either 
reaching a minimum or had disappeared altogether. Equally 
cheerless are the reports from the workmen’s side, and in regard 
to the depressed condition of the labour market they are all but 
unanimous, so that it is clearly shown that only by the extra- 
ordinary efforts of the employers have the skilled hands and 
labourers in the iron trade been saved from a calamity which 
threatens to assume wider proportions, unless some improvement 
comes to the aid of masters and workmen before the winter sets 
in, as not only is the capital of employers decreasing, but the 
provident resources of every trades union in the kingdom are 
diminishing under the exceptional strain to which they are at 
present being subjected. In carrying out the inquiry made by 
the Association as to the condition of trade, over 700 returns 
have been carefully dealt with, and these returns represent a 
direct employment in the engineering, moulding, steam boiler 
making, and iron shipbuilding trades of over 118,000 hands. The 
general result shows that trade is declared good only upon 
returns employing under 2500 hands, moderate upon those 
covering 25,000 hands, and bad or very bad over the remaining 
area covering an employment of 90,500 men. Subdividing the 
preceding figures, the committee have found the following to be 
the condition of the separate districts to which they have 
directed their inquiry. 

In London and the valley of the Thames, from Hammersmith 
to Erith, it appears that in the trades under consideration, the 
data supplied covers an employment of 13,000 hands, in regard 
to which trade is declared good in returns covering 2000 hands, 
moderate in returns representing 4000, and bad in respect of 
the remaining 7000 hands dealt with in this investigation. It 
should be added to the foregoing, in respect of this district, that 
the localities where trade is active are confined solely to the 
Government War Departments, or to establishments distinctly 
influenced by naval or military requirements. As will be seen 
upon inspection of other details in this statement, trade is not 
declared good in any other part of the kingdom. 

In the Lancashire district, including Liverpool and Birken- 
head, with three other places in Cheshire, the collected data 
show an employment of 39,000 men ; and a detailed inspection 
of the returns shows that trade is given as moderate only upon 
figures dealing with 4000 men, and bad over the remaining 
districts in the county giving employment to 35,000 hands. In 
no single instance is it declared good in Lancashire and Cheshire. 

In Yorkshire, Durham, and along the north-east coast, from 
Hull to Newcastle-upon-Tyne, the figures taken from the returns 
received show a gross employment of 32,000 men in the engi- 
neering and iron shipbuilding trades. Over this important grea 
trade is in no instance declared good. It is moderate only in 
districts and establishments giving employment to 5000 men ; 
and bad in the remaining districts, giving employment to 
27,000 hands. 

In selecting London, Lancashire and Cheshire, Yorkshire, 
Durham, and the north-east coast, the chief seats of the engi- 
neering and shipbuilding industries in England have been 
selected, as affording the safest tests as to the condition of 
trade. The inquiry has, however, been carried further, and 
returns have been dealt with which show the state of trade in 
Scotland and Ireland, thus making the present investigation as 
complete as possible. 

Glasgow and the Clyde district are obviously the most im- 
portant centres of the engineering and shipLuilding trades in 
Scotland, but in the following analysis the whole of North 
Britain is taken into account, with the following results :—The 
several districts in Scotland embraced in this inquiry give 
employment in the engineering and shipbuilding trades to 21,000 
men, of which the iron shipbuilding trade finds work for rather 
more than half the number. An inspection of the tables 
giving the data under consideration brings out the fact that 
trade is moderate in districts or centres “uding employment for 
2000 men, and bad over an area finding employment under ordi- 
nary conditions for 19,000 hands. 

In Ireland the returns examined show an employment in 
round numbers of 4000 hands. In centres employing not more 
than 400 men, trade is declared moderately active. In the 
remaining districts, covering an employment of 3600 men, it is 
found to be bad to a degree hitherto unknown. 

For the first time since the Association was formed, the com- 
mittee have felt bound to give prominence to this subject ; not 
from a desire to excite undue apprehensions, but from a convic- 
tion that the figures now given will be read with interest all 
over the kingdom. Accompanying the data upon which the 
preceding statements rest, the committee have unvarying testi- 
mony as to the rapidly falling prices for the work to hand. Nor 
is this experience confined to the mechanical engineering and 
shipbuilding trades simply. Producers in the iron-making 
trades have the same conditions to contend with, and unless an 
unusual stimulus is given to these industries in the near future, 
the consequences may assume serious proportions alike to 
employers and workmen. It forms no part of the duties of the 
committee presenting this report to deal directly with any 
industrial operations beyond the limits of the engineering and 
iron trades ; and hence, other industries are not referred to in 
the above statements. It is, however, evident that in every 
department of British industry the same depression is being 
experienced as that which is now paralysing all mechanical 
engineering and iron shipbuilding operations. 

The report adds that the condition of the engineering and 
iron shipbuilding trades, as shown above, seems not unlikely to 
influence the wages question, unless improvement comes to the 
aid of employers at an early date. In some districts reductions 
have been effected during the past year both in weekly wages 
and in piece work prices. The movement, however, has not 
been general, and practically wages may be taken as standing 
as they did last year, with the uncomfortable conviction that 
unless the desired improvement in trade is felt within a short 
time the necessities of employers will force them to take this 
matter into consideration. No very serious matters have during 
the past year disturbed the ordinary good feeling existing 
between the members of the Association and their workmen. 
Steady progress was being made in the extension of piece work 
in different parts of the country, and during the past year 
gratifying results had been attained in the efforts put forward by 
the Assocjation to establish a system of employment of non- 


unionist foremen, the preference for whom over men whose 
actions were directed by the orders of a trades’ union was obvious. 

The other matter of special importance dealt with in the 
report is the rating of machinery, and the whole question is 
going into in detail. With regard to this matter the following 
extract from the report will be of interest :— 

“The report presented at the last annual general meeting 
of our members dealt with the question of the liability of 
engineers and other users of machines to be rated for the relief 
of the poor, and for other purposes in respect of machines on 
their premises; and both in the body of the report presented 
in July, 1884, and in the interesting addresses of the president 
and of the chairman of our Parliamentary Committee, it was 
made clear that the committee then about to be elected would 
have to continue the labours of their predecessors, with the view 
of placing the question of rating machines upon a clearer and 
more equitable basis, To-day your committee feel gratified in 
being able to report that they lost no time in taking up the 
work handed over to them when they assumed office, and that 
during the official year now closing the subject has made 
remarkable progress, both in the Legislature and before the 
public. It has, in a word, become a national question. The 
president of the Association, and the chairman and members of 
our Parliamentary Committee, have opened up important rela- 
tionships with the United Chambers of Commerce of the king- 
dom, who have in a general conference declared in favour of 
legislative enactments for the protection of engineers and other 
users of machinery. The National Association of Factory and 
Workshop Occupiers, the National Association of Master 
Builders, the Railway Carriage and Wagon Builders’ Associa- 
tion, the Railway Locomotive Manufacturers’ Association, the 
Agricultural Engineers’ Association, the Nottingham Factory 
Owners’ Association, and other kindred bodies of employers 
using machinery—all deeply interested in the question as one 
seriously affecting the great national industries of the country— 
have made common cause with this Association; and in view of 
the important issues involved, the committee have felt justified 
in getting a Bill drawn by counsel and introduced to the House 
of Commons by Mr. Norwood, M.P. for Hull, and president of 
the United Chambers of Commerce of the kingdom. In addition 
to the valuable support and advocacy of Mr. Norwood, the Bill 
has also been endorsed by Mr. Slagg, M.P. for Manchester, Mr. 
Jackson, M.P. fur Leeds, and Mr. Brinton, M.P. for Kidder- 
minster. The several railway corporations of the kingdom have 
likewise recognised the value of the measure proposed, 
and are prepared to give it their valuable support when 
before the Legislature. The disturbed political conditions 
of the Legislature have diverted the attention of Parlia- 
ment from an adequate consideration of the measure. 
The Bill was read the first time, and ordered to be printed on 
the 15th of April last, and its second reading was fixed for 
Wednesday, the 8th inst. The condition of public business, 
however, did not enable Mr. Norwood to bring it forward, and 
it is therefore lost for the present session. But although the 
Bill has not been passed into an Act of Parliament, the members 
of this Association may rest assured that the principles involved 
therein have made great progress. A general interest in the 
subject has been effectively started into life. The preceding list 
of associations of employers using machinery who have peti- 
tioned in favour of our Bill shows that attention is now being 
directed to the question, and that it is felt to be one of the 
highest importance. In several of the chief centres of the 
mechanical engineering and shipbuilding trades, the members of 
our Association have, upon local grounds, joined with other users 
of machines to resist claims which are now being frequently put 
forward by overseers of the poor to rate machines which have 
hitherto been declared exempt from such liability. Pending the 
settlementof the question by the Legislature, our members in Leeds 
have, for mutual protection, made common cause with users of 
machines in industries distinct from the iron trades. In New- 
castle-on-Tyne they have also joined in self-defence, and have 
subscribed the funds required for taking the case of the Tyne 
Boiler Works Company, Limited, on appeal from Quarter 
Sessions, to the higher Courts, and, if necessary, to the House of 
Lords. In Manchester the firm of Sir Joseph Whitworth and 
Co. have been placed under a revaluation of their works by 
order of the overseers, and have been called upon to pay rates 
upon light machines and tools hitherto held to be clear of such 
liability, and our Manchester members have, as in Leeds and 
Newcastle-on-Tyne, made common cause with employers in 
other industries carried on in the township, and have agreed to 
raise the funds with which to try the case at Quarter Sessions, 
and, if required, to proceed as in the Newcastle case, till a final 
judgment has been given in the House of Lords. It is evident, 
therefore, that the question of rating machinery for the relief 
of the poor, and for other rating purposes, is growing in import- 
ance, and is claiming attention all over the manufacturing 
centres of the kingdom. The committee about to be appointed 
to administer the affairs of this Association for the ensuing year 
will therefore, in this respect, have to carry forward the work 
from the point at which it will now be consigned to their hands, 
but with every reasonable prospect of success during the next 
session of Parliament.” 


JOINT ENGINEERING AND THE VYRNWY 
WATERWORKS FOR LIVERPOOL. 


An unusual state of things in connection with the water 
supply of Liverpool draws attention to a remarkable squabble, 
followed by awkward consequences, between two civil engineers 
of eminence in the profession. The Corporation of Liverpool 
have lately realised that their capacity for supplying the town 
with water is limited, that severe measures of economy must be 
adopted, and that with all their economies their present, re- 
sources will very soon be exhausted. For example, it is found that 
their reservoirs at Rivington show a yearly diminishing store. 
In June, 1884, the amount of water in stock was 2802 million 
gallons: and this, in spite of economical precautions, fell to 
1543 million gallons by the month of October. The quantity in 
hand a week or so ago was still less, viz, 1135 million gallons, 
and it is argued that according to past experience by October 
next the reservoirs will be dry unless some very vigorous steps 
are taken to reduce consumption or a heavy rainfall takes place. 
Taking the latter alternative first, it is calculated from the 
analogy of previous years that only a low rainfall can be 
expected for certainly more than a year; therefore, no solid 
help can be hoped for from that direction. A substantial 
diminution in consumption is thus the orly practical course 
pow. The average weekly consumption of water for all purposes 
may be put at about 126} million gallons, and while the popula- 
tion is steadily increasing there is a natural tendency to a larger 
consumption for trade and manufactures, Of the total quantity 
consumed, something like three million gallons are used per 
week for watering the streets. This, under such circumstances, is 
rather a startling discovery, however important it may be to 
have streets cool and free from dust; and, to make a long 
story short, the Corporation have reselved to use salt water for 


the streets and to effect further economies by means of 
improved appliances. 

This preliminary account of what is going on in a city stand- 
ing upon one of the finest rivers in the world was necessary to 
bring out in full force the difficulty between engineers to which 
we have referred. Most of our readers will probably recollect 
that some years ago the Corporation of Liverpool carried through 
Parliament, after a stiff fight, a great engineering scheme for 
drawing a new water supply fromlake Vyrnwy and its district. 
Mr. Hawksley was appointed engineer-in-chief to the works ; 
Mr. Deacon, the Corporation water-engineer, assuming the post 
of joint engineer, or resident engineer. Sir Frederick Bramwell 
assisted to some extent in the preparation of estimates and 
plans. With such a combination it might be supposed that 
nothing could go very wrong in the undertaking; but it would 
now seem that there was too much talent engaged, not to put 
the matter in a rougher way. The Bill having been passed, the 
construction of the new system has progressed more or less 
rapidly, but just at the time when, as the facts we have related 
show, speed is of all things necessary, a grave and disturbing 
discovery has been made. Owing to fears in certain quarters, 
Mr. Hawksley and Mr. Deacon were a few months ago requested 
to prepare reports as to the progress and cost of the works up 
to the end of last year, and the probable total cost. The total 
estimate presented to Parliament was £1,500,000—that being 
£250,000 more than Mr. Deacon originally calculated—but it 
now appears that, judging from what has been done, the total 
expenditure will be, according to Mr. Hawksley, £2,183,750, 
and according to Mr. Deacon £1,773,508. That is to say, Mr. 
Hawksley, whose experience in such work is of the first order, 
exceeds Mr. Deacon’s new estimate by £410,242 ; while Mr. 
Deacon estimates £520,000 more than ke did at first, or, in round 
figures, a quarter of a million more than the estimate approved 
by Parliament. 

Discrepancies such as these naturally created a sensation, and 
ever since they were disclosed the matter has kept up a com- 
motion in the Town Council and in Liverpool generally, while a 
controversy, perhaps unavoidable, but certainly unfortunate and 
not edifying, has been proceeding between the two engineers 
and the Corporation. The serious water-famine threatened in 
the town gives peculiar force to the dispute at this moment. 
Each of the two gentlemen most concerned has presented an 
explanation and vindication, and we understand that as no 
other solution has been arrived at, Mr. Hawksley has refused to 
be further associated with the Vyrnwy scheme on the footing of 
joint engineer. It is easy to understand that engineers, like 
doctors, will sometimes disagree, and it may occasionally 
happen that their disagreement is the public gain; but it 
is a great pity that in connection with one of the greatest water 
undertakings in the country, this impasse should have arisen, 
Upon the merits of the dispute we do not propose to pronounce, 
but we will briefly glance at the contentions on either side. Mr. 
Deacon, starting with the assertion that the original estimates 
were abundantly ample, and quoting Sir Frederick Bramwell 
to the same effect, attributes the great excess first to the fact 
that during the progress of the Bill the promoters undertook 
to give compensation water not only far beyond the amount. 
contemplated at first, but to an extent absolutely unprecedented 
in the history of waterworks undertakings in this country. The 
second leading cause, he says, was the substitution of a masonry 
embankment for one of earth; and then he sets forth with 
more or less prominence these further circumstances; the 
necessity of raising the whole of the embankment at Vyrnwy ; 
alterations in the gradients and in the size of the pipes ; filter 
beds not included in the estimates; special works for the dis- 
charge of compensation water, and sundry other operations, 
resulting from the agreement as to compensation; and an 
increase in the size of the balancing tanks, at the instance of 
Mr. Hawksley. Upon this last point Mr. Deacon says he has 
not always concurred in the larger scale advised by Mr. 
Hawksley, but that as Mr. Hawksley was so greatly his senior, 
he has felt bound to give way. Finally, taking matters as they 
stand, he points out that, although the cost of the works will 
be so much in excess of the estimates, the works will be very 
much larger than was intended, and their capacity of supply 
proportionately greater. That may be quite true, and may 
in the end be a great advantage to Liverpool, but it is not the 
question at the moment. 

Mr. Hawksley, for his part, warmly repudiates any responsi- 
bility for the discrepancy which has arisen and its causes, He 
calculates that half-a-million of the excess is due to the sub- 
stitution of a stone embankment, about which he was not: con- 
sulted, and he declares that his advice was not asked upon 
several other alterations which have increased the expenditure 
—these variations, it may be taken, being other than those 
which Mr. Deacon says were adopted on Mr. Hawksley’s sug- 
gestion. If Mr. Hawksley be accurate, it would seem that the 
“joint engineer” had, or assumed, independent authority, and 
Mr. Hawskley could hardly be expected to accept responsibility 
for what he kuew nothing of. This is the view he takes, and it 
cannot be matter of surprise that he should decline to con- 
tinue even nominally or jointly connected with the scheme. It 
does not appear that this singular occurrence has delayed the 
construction of the works, but any distinct change in respect to 
the engineers of the works might easily do so, and that would, 
at any rate, be unfortunate for Liverpool. 


TENDER. 


For engine-house and pump well, cottage, brick and pipe 
sewers, cast iron pumping main, gas engines and pumps, Xc., for 
the Oxford Local Board. W. H. White, M. Inst. C.E., engineer. 


8. Hutchins, Oxford .. .. 2331 5 0 
T. H. Thingerlec, Oxford .. .. .. .. 8 8 
Innes and Wood, Birmingham .. .. .. .. .. 194115 8 
J. W. Pickthall, Yardley .. .. .. .. .. 1800 0 0 
G. Moss, Oxford and Liverpool—accepted .. 1799 14 11 
Cowdery and Sons, Newent .. .. .. .. 1795 3 5 
Bell and Sons, Saffron Walden 1770 0 0 
Engineer’sestimate .. .. .. 1778 0 0 


Lonpon Water SuppLy.—Mr. W. Crookes, F.R.S., and Drs. W. 
Odling and C. Meymott Tidy, reporting to Colonel Sir Francis 
Bolton, water examiner for the metropolis, on the composition and 
quality of daily samples of the water supplied to London —s 
last month, state that they have analysed 182 samples collec’ 
by them from the mains of the seven metropolitan water companies 
deriving their supply from the Thames and Lea, and they found 
the whole of those samples to be “‘ perfectly clear, bright, and well 
filtered.” They add :—‘‘ Incontrariety to what is usually observed 
in the month of June, and — as an effect of the occasional 
stormy rainfall occurring in the early part of the month, there was 
a slight increase in the proportion of organic matter present in the 
water-supply of last month, beyond the very small proportion met 
with in the preceding month ; but the freedom of the water from 
colour and turbidity remained unaffected. During the past six 
months we have examined and reported on 1049 samples of the 
water supplied to the metropolis; and with the exception of two 
samples the whole were found to be well filtered, clear, and bright, 
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RAILWAY MATTERS. 


THE half-yearly report of the London, Chatham, and Dover 
Railway Company gives the number of miles worked by the com- 
pany as 12°68 miles, and the mileage made by the company’s 
engines, 1,435,410 passenger, 248,450 goods. The locomotive power 
eost £66,362 14s.; coal and coke for locomotives, £22,595 88. 


ACCORDING to the half-yearly report to be read before the Belfast 
and Northern Counties Railway Company next Monday, the mileage 
during the half-year was 2175 miles; the train miles, 322,017 pas- 
pa yy and 153,464 goods. Locomotive power cost £14,526 13s.; 

for locomotives, £5763 6s.; maintenance of way and works, 
£15,214; carriages and wagons, £4363 18s, 


THE Great North of Scotland Railway Company is alive to some 
of the dangers possible from the continued use of old cast iron 
bridges, Fourteen new mild steel bridges are to be erected between 
Banchory and Aboyne, on the Deeside section of the company’s 
railway. These new structures give a much larger margin of 
strength in the same space. Messrs. Blaikie Brothers, Aberdeen, 
have secured the contract for their erection. 


THE Public Works Committee of the Birmingham Town Council 
have not yet decided upon the description of tramway to be laid 
down in place of the existing lines. Their inquiries as to the cable 
tramways have been made in New Zealand, San Francisco, and 
other distant places where such tramways have been laid for a 
considerable time, and the information obtained has been submitted 
to an eminent engineer with whom the committee are in consulta- 
tion. They hope to be able to come to some decision before long. 


THE new line of railway which will give the London, Chatham, 
and Dover Railway Company direct access to Gravesend will be 
shortly opened for traffic. The railway leaves the main line at a 
point between the Farningham-road and Fawkham stations, about 
twelve miles from Rochester, passing for a iderable di 
through a chalk cutting, the remaining portion of the line to 
Gravesend being, for the most part, on embankment. There are 
three stations on the line, namely, Southfleet, Rosherville, and 
the terminal station at Gravesend. 


IN reply to a question in the House last week on the Quetta 
way, Lord R. Churchill said : ‘‘ The continuation of the rail- 
way from Quetta has been sanctioned to extend thirty miles in a 
north-westerly direction to a place called Shebo, I have no 
knowledge of any further intention to continue the railway beyond 
that point at present, but I may tell the hon. member that a very 
large accumulation of railway material is being rr pe at 
Quetta, so that if commenciel ond litical interests should appear 
at any time to be favourable, the line might be continued without 
great delay in the direction of Candahar.’ 


A FATAL collision occurred on the 31st July at Binegar station, 
on the Somerset and Dorset Railway. The up fast passenger train 
leaving Shepton Mallet at 1.44 p.m. left the points on reaching 
Binegar at two o’clock, and came into collision with a goods train 

tanding on ther line. The carriages were telescoped by the 
force of the collision, and several of the trucks forced off the line 
into the roadway. One pam, supposed to be a Mrs. Charles, 
on her way to join her husband, a coastguardsman at Cork, was 
killed, four others were seriously injured, including Beakes, the 
guard, who had both legs taken off. It appears that a new double 
— of the line was opened for the first time on that day 

stween Binegar and Chilcompton. It was inspected by Colonel 
Rich, the Board of Trade inspector, who passed the line, but 
required some alterations to be made in the points, and while these 
alterations were in progress the accident Coocned. The signal 
fitters had taken off the locks in the signal-box. Beakes, who was 
the oldest guard on the line, leaves a widow and five children. 


Onr day last week a train carrying the president and directors of 
the Delaware, Lackawanna, and Western Co. made the trip over 
the Morris and Essex Division from Hoboken to Washington, N.J., 
67 miles in 1 hour 24 min., being at the rate of 47°9 miles per hour 
for the entire distance, including two stops for drawbridges and slow 
running required at other points. The Railroad Gazette says :— 
The fastest time made was on the 4°6 miles between Port Morris 
and Waterloo, which was runin 4 min., or at the rate of 69 miles 
per hour, The 20 miles from Port Morris to Washington was run 
in 19 min., or at the rate of 63°2 miles per hour. The train 
consisted of three cars, and was drawn by engine No. 134, which 
has 18in. by 24in. cylinders and 5ft. Gin. driving wheels. The fast 
train on the West Shore Road on June 4th last made the run 
from Newark, N.Y., to East Buffalo (94 miles) in 119 min. Of 
this time 13 min. is deducted for stops, leaving the actual runnin 
time 106 min., being at the rate of 53°2 miles per hour. The actua! 
running time from Frankfort to East Buffalo (202 miles) with six 
cars was 254 min, On June 17th, the same train with seven cars 
ran from Newark to East Buffalo in 105 min., and from Frankfort 
= East Buffalo in 247 min., or at the rate of 49°1 miles per 

our, 


A NEW form of wheel for tramcars, designed with the object of 
overcoming the severe friction of the ordinary rigid wheels in pass- 
ing round short curves, has been under trial at Northampton. The 
wheel has a loose steel tire, working on ball rollers round an inner 
wheel, which is fixed to the axles in the ordinary way. This loose 
tire can revolve faster or slower than the inner wheel, thus giving 
freedom to the wheel which has to travel the outer or longer 
sweep of the curve. About a dozen gentlemen accompanied Mr. 
Elliott, the manager of the Tramways Company, to witness the 
experiment, and all agreed in approving the marked difference 
felt in the movement of the car round curves, and noticed with 

leasure the ease with which the horses took corners that have 

itherto been a great strain upon them. The wheels were tested 
as to the brake power that could be applied. Three men pushed a 
car out of the Northampton Tramway Company’s depét round the 
awkward curves ; with the old wheels six men are required for the 
purpose. A t saving is anticipated from the fact that only the 
steel tires will require renewing, and that these can, it is said, be 
attached in five minutes. The wheel is the invention of Mr. F. 
G. Myers, and is being made by Messrs, Hy. Mobbs and Co., North- 
ampton, 

IN an article on the Inventions Exhibition, the American Railway 
Review remarks that “in selecting titles for the first locomotives 
engineers bad wandered far and wide, from the undignified in 
Puffing Billy, to the loyal in the Royal George, and to the heavens 
for the Planet, whilst suggestions of vast speed and power were 
intended to strike the beholder on seeing the Rocket, the Arrow, 
the Sanspareil, or the Novelty. To those who have watched the 
erratic motions of the Firefly, the name of taat lively little insect 
would hardly seem appropriate for the steadiness and regularity 
required from a locomotive, but this was the name of one of the 
early railway engines. For many years, mythol supplied a 
fruitful source of locomotive nomenclature, and Vulcans, Furies, 
Vestal Virgins, and the whole army of wo and goddesses, from 
Jupiter to rs, and from Juno to Dryads, rushed about the 
country from d’s End to John o’Groats. Lempriere being 
exhausted, Milton’s fallen angels appeared on the scene, and one 
engine was, it is said, to have been called by the common synonym 
of his Satanic Majesty, but ultimately received the title of his 
great lieutenant, Beelzebub, In relation to this change of name 
it is stated that one driver was overheard asking another if he 
would like to rum an engine named after the arch-fiend, and the 
reply, to the effect ‘that he wouldn’t, as such an engine would 
never run straight on an ‘‘ up” track, but would always be wanting 
to run on the “‘down” to h——,’ suggested, at any rate, an 
acquaintance with the elements of the orthodox doctrine of the 
origin of evil. The Miltonic list exhausted, botany and entomology 
books were ransacked for names, ‘bees’ gathered honey for the 
shareholders, and ‘ lilies’ and ‘ daffodils’ could be seen at ourgreat 
stations in all seasons and all weathers. In these prosaic days 

numbers have, on most lines, taken the place of names,” 


NOTES AND MEMORANDA. 


"THERE are now 1045*5 miles of water mains within the metro- 
politan area that are under constant pressure. 


TuE deaths registered in twenty-eight great.towns of England 
and Wales during the week ending 25th July corresponded to an 
annual rate of 19°5 per 1000 of their aggregate ulation, which 
is estimated at 8,906,446 persons in the middle of this year. 


ACCORDING to a paper communicated to the Institution of Civil 
Engineers on the pollution of the river Thames, the circulation 
or renewal of the sea water was nearly three times as rapid in 
November, 1882, when the river was in high flood, as in August 
and September, 1884, a time of unusually prolonged drought, 


Ir is said that a dam is to be constructed in Brazil, under the 
direction of French engineers, the main portion of which will be 
940ft. long by 58ft. high, and two smaller ones will close side 
depressions, It is calculated that this work will back the water 
over some 1500 acres, and retain 14,000,000 cubic metres of water. 


Dr. Septimus GIBBON, medical officer of health to the Holborn 
District Board of Works, in his report for the — ending Lady-day 
last, states that the death rate was 23°15 per 1000 for 1884. In the 
central districts, of which Holborn forms a part, the rate of mortality 
was 23°8 against 23°2 in the previous year. Thus, it appeared that 
the Holborn death rate was 2°85 above the general death rate of 
the whole of London, and 0°65 below that of the mean rate of all 
the central districts for 1884. 


SoME groups of spots have lately developed themselves on the 
upper portion of the sun’s surface. The largest of them measures 
superficially about 20,000 geographical miles in length by from 6000 
to 7000 miles in width. This spot is towards the right of the upper 
surface, and can be easily made out through a darkened glass. In 
1882 sun spots much less than these caused the very cold very wet 
summer, This year they are a failure in that respect. They have 
not made it a bit wet, and are not acknowledged by their inventors. 


Durine the first half of 1885-the production of pig iron in the 
United States has amounted to 2,150,816 tons, against 2,267,021 in 
the similar period of 1884, The stock in the hands of the makers 
on June 30th was 692,916 tons, showing an increase of 100,000. 
The product of Bessemer steel ingots has been 763,344 tons, an 
increase of 39,694 tons, which indicates a new demand by the 
railmakers, The product of Bessemer steel rails was 452,446 tons, 
a decrease of 140,924 tons compared with the similar period of 1884. 

WRITING in the Chemical News, Mr. P. T. Austen and F. A. 
Wilber strongly advocate the use of alum for the purification of 
water, alleging that it not only clarifies but also removes disease 
germs and ptomaines. By adding 2 grams of alum to 60 litres of 


a rather turbid drinking water, a precipitate settled, and perfectly | Qua 


clear water was obtained after forty-eight hours. The dried pre- 
cipitate contained per cent. C 16°50, H 2°02, N 0°77, ash 59°28, the 
latter consisting of small amounts of silica and alumina, Jarge 
amounts of iron oxide, and considerable quantities of phosphoric 
acid. The clear water contained the merest trace of Be mag 
and a further addition of alum caused no precipitation in it. 


In London 2423 births and 1636 deaths were registered during 
the week ending the 25th July. The annual death rate per 1000 
from all causes, which had steadily increased in the four preceding 
weeks from 16°3 to 20°6, further rose to 209. During the first 
three weeks of the current quarter the mean death rate was 19°8, 
against 21°3 in the corresponding periods of the nine years 1876-84. 
In Greater London, during the week ending 18th July, 3109 births 
and 1935 deaths were registered, corresponding to annual rates of 
31°2 and 19°4 per 1000 of the population. During the week ending 
25th July, 3116 births and 2013 deaths were registered, correspond- 
ing to annual rates of 31°3 and 20°2 per 1000 of the population. 


A SUCCESSFUL attempt was made last year in Leipsic to remove 
by chemical means the incrustation that coated the interior of the 
force main from the pumping station to the reservoir. The main 
is 390 millimetres wide—about 154in.—and 4°55 kilometres long, 
and the incrustation was from 13 to 24 millimetres thick, and in 
places thicker still. The operations lasted from the 7th of March 
to the 11th of May, and during that period at intervals the pi 
was filled with dilute hydrochloric acid eight times, with uae 
solution three times, and with a solution of chloride of lime once, 
being washed out thoroughly with water between the successive 
applications. It was stated that the incrustation was entirely 
removed, and the practical effect of the cleaning was indicated b 


MISCELLANEA. 


THE offices of the National Agricultural Hall Company are now 
at 25 and 26, St. Margaret’s-offices, Victoria-street, Westminster. 

Mr. ALEXANDER Dick has been awarded a gold medal at the 
present International Exhibition, Antwerp, for Delta metal. 

On Tuesday a committee of Elder Brethren of the Trinity House 
left London in the Galatea, to visit and report upon the proposa 
for more lighthouses in the Shetland and Orkney Islands, 

THE Francesco Morsini, ironclad, was successfully launched on 
the 30th ult. at Venice. The benediction was given by the 
Cardinal Patriarch, and the ship was baptised by the Queen. 

Tuer Anglo-American Brush Electric Light Corporation directors 
have published their’ half-yearly report. They think the profit 
that has been made had better not be used for an interim dividend. 

THE directors of the South Staffordshire Waterworks Company 
has made a profit upon the past half-year, including the balance 
brought forward of £12,000, out of which the directors recommend 
the declaration of an ordinary dividend at the rate of 5 per cent, 
per annum, carrying forward a balance of £682, 


Mr. J. W. Hammer, of the Edison Electric Company in New 
York, has devised means of completing electric circuit in a model 
of the Bartholdi statue of Liberty lighting the world, by dropping 
a quarter dollar into a suitable opening. This coin causes 
temporary illumination of the lamp in Liberty’s hand. This is 
done with a view to subscriptions to the Liberty statue. 

Ar the Crystal Palace, on Saturday, July 25th, a dinner was 
given by Messrs. Hobbs, Hart, and Co., to which the whole of the 
staff (327) were invited. During the proceedings it was stated that 
in seven years 1,734,000 locks, 3,876,000 keys, 8,483,000 screws and 
stumps for the various locks, and 6,700,000 rivetting stumps for 
inside work, were made in the factories at Arlington-street, N. 

A COMMENT on the condition of b in Austria is the fact 
that one of the largest spinning mills in Bohemia—that of 
Theresienau—has had to stop work. Several other mills have 
reduced :their working time to three or four days a week. At 
present foreign buyers are afraid to give large orders lest there 
should be some alteration in the tariffs before they can be exe- 
cuted. 

AT arrival of recent mail the New South Wales Government had 
concluded a contract with Hudson, Bros., and Co. to bring in a 
supply of water to Sydney from Pheasant’s Nest, at the head of 
the main stream. By the completion of this work, from 2,500,000 

lions to 3,000,000 gallons daily would be made available for 

ydney. The Minister for Works had decided to invite tenders 
for the supply of 850,000 wood pavement blocks for the Circular 


THERE is now being constructed at Mr. Skelton’s yard, Millwall, 
a small yacht, which will be propelled by electrical power. The 
boat is 36ft. in length by 7ft. in breadth. It is constructed of 

vanised steel, lined inside with wood and lead. The accumu- 
tors are placed below the floor of the boat, so that with the 
exception of a small compartment aft for the dynamos, the whole 
of the space is available for passengers. Two masts and a full suit 
of sails are also fitted for use when required. In the course of a 
few days it is intended to take the yacht ona trial trip from Dover 
to Calais, when it is fully anticipated that a good speed will be 
obtained. 

Too much of a good thing is causing trouble in the States. The 
legal papers in a nuisance suit against the Penn Fuel Gas Com- 
pany, the largest natural gas company of this locality, has been 
filed. by residents of Cliff-street and Fulton-street, Philadelphia. 
For several weeks this gas company has been blowing off its 
surplus gas on the hill overlooking the Union depdt. At night the 
gas is lit, and the roaring, together with the light and heat, has so 
annoyed the neighbouring residents that they will ask the courts 
to declare it a nuisance. They say that they cannot sleep, and 
the glare from the light is intolerable. The company answers that 
it must have an escape for the gas. 

THOSE interested in the manufactureand erection of ironstructures 
can at present see such work being carried out in a somewhat novel 
manner. Messrs. Ed. andE. B. Ellis, architects, of Fenchurch-street, 
are havinga large block of offices and warehouses put upin Eastcheap. 
These buildings, which are immediately over the Metropolitan 
District Railway, running between Monument and Mark-lane 


the pressure gauge, there being a decrease of from 1°8 to 2 atmo- 
spheres pressure at the pumps. 


Dr. WEDDING gives the following figures to show the reduction 
in cost of production of steel rails in Germany. The figures were 
found in 1879 by a Government inquiry. Exclusive of interest and 
sinking fund, the cost of rails at different German works was as 
follows during that year :— 

Works Materials, Wages, Material, Total, 
i marks. marks, marks, marks. 

Koenigs und Laura Huette 12 


Union Dortmund .. .. 87°96 .. 9°12 .. 12°67 .. 109°75 
Phenix... .. 114°54 7°90 3°56 126°00 
Max Huette .. 123°20 10°40 6°40 140°00 


cases only 102 marks, Now the cost at all the German works has 
fallen to about 90 marks, while in the Cleveland district, England, 
it is 34°70 marks. 


AT a recent meeting of the Bont Society, a supplementary 
note on the deep boring at Richmond, Surrey, was read by Professor 
John W. Judd, F.R.S., and Mr. Collett Homersham, F.G.S. Since 
theauthor’s former communication to the Society on the subject, this 
boring had to be abandoned, after reaching a total depth of 1447ft. 
from the surface. This depth is 145ft. greater than that of .any 
other well in the London Basin, and, reckoning from Ordnance 
datum, reaches a lower level by 312ft. than any other well in the 
district. Before the termination of the work temperature 
observations were obtained, which generally confirm those previously 
arrived at. The strata in which the boring terminated consisted of 
the red and variegated sandstones and marls previously described, 
which were proved to the depth of 208ft. Although it was demon- 
strated that these beds have a dip of about 30 deg., complicated in 
places by much false bedding, no conclusive evidence could be 
obtained concerning their geological age. They may be referred 
either to some part of the Poikilitic series, or to the Carboniferous 
—-for similarstrata have been found intercalated in the Carboniferous 
series at Gayton, near Northampton—or they may be regarded as 
of Old Red Sandstone age. 


In a paper read before the Royal Society, Dr. Percy Frank- 
land gives the results of a number of experiments he has 
performed on the removal of micro-organisms from water. 
Contrary to the general opinion and what might be expected. 
he discovered that the largest number of organisms was found 
in the upper layers of a water which had been standing for 
some time; instead of there being any tendency for the upper 
layers of water to become deprived of organisms by subsidence, the 
tendency is for the number -to increase very — Of the 
various filtering materials experimented with, 


ly sand 
coke, animal charcoal, and spongy iron were pt to wholly. 


remove the micro-organisms from water filtering through them; 
but this power was in every case lost after the filters had been in 
oo for one month, but even then a considerable proportion 
of the organisms continued to be removed. By agitating water 
with coke it was found that the organisms were completely 
removed. It was always found that Clark’s process of softening 
water by lime greatly reduces the ber of suspended organisms, 
A further curious result of Dr. Frankland’s researches was to 
show that the complete removal of the micro-organisms in a water 
had but a very trifling influence upon its chemical composition, 


, are carried by very massive wrought iron girders. The 
contractors for the ironwork, the Darlington Wagon and Engineer- 
ing Company, are delivering the girders in the form of loose plates, 
bars, &c., and are rivetting them upon the site by portable 
hydraulic rivetters, the power for working these machines being 
taken from the mains of the London Hydraulic Power Company. 

THE progress of the works of Herr Krupp at Essen may be said 
to be one of the marvels of modern industry. The most recent 
and authentic data show that in 1860 the total number of workmen 
employed by Herr Krupp was 1764. In 1870 they had increased 
to 7084. At the present time—1885—the total number employed 
in all the establishments of Herr Krupp exceeds 20,000. If we 
add the wives and children dependent upon the workmen, the total 
number of persons supported by the Krupp works is not less than 
65,381. Of this number fully 29,000 dwell in cottages built by 
Herr Krupp, and belonging to his works. There are eight separate 
and distinct departments belonging to this enormous concern. In 
the first place, we have the vast extent of workshops at Essen; 
secondly, three coal mines at Essen and Bochum ; thirdly, no fewer 
than 547 iron ore mines in various parts of Germany ; fourthly, 
several iron mines near Bilbao, in Spain; fifthly, an extensive 
series of smelting furnaces ; and sixthly, the ranges at Meppen for 
the testing of the Krupp guns. Besides the eleven smelting fur- 
naces, there are 1542 puddling and heating furnaces. The number 
of steam boilers maeed on Herr Krupp’s works is 439, and the 
total horse-power of the 450 steam engines in use is 185,000. 
There are thirty-seven miles of railway in the works, on which the 
traffic is performed by eighty-eight locomotive engines, and a park 
of 893 luggage wagons. There are no fewer than thirty-five tele- 
graph stations, with forty miles of telegraph wire and fifty-five 
Morse apparatus in operation on the works. 

SomE amusement has been afforded the New York ne pers by 
the refusal of an electric light customer there to pay his bill} on the 
ground that he had not used any lamps. The Edison meter showed, 
or was said to show that he had taken so much current, and he 
was therefore charged such and such a sum forit. One facetious 
journalist says :—“* It would be interesting to know if the particular 
electric meter which madea false charge of 9°29 dols. had ever been 
associated with a gas meter. If it had spent any time in a cellar 
in the society of a gas meter it was quite possible that it was 
corrupted by the vicious influence and degrading example of the 
latter. That the gas meter does exert a most demoralising influence 
upon those who associate with it is sufficiently proved by the 
character of the managers of gas companies, not one of whom ever 
declines to profit by the false testimony of meters. Persons using 
the electric light cannot be too careful to remove their gas meters 
from the cellar before introducing the electric meter. The roba- 
bility is that the electric meter is honest when left to itself, but 
that it is weak and easily led away by bad companions. If, on the 
other hand, it should turn out that the electric meter is as inherently 
vicious as the gas meter, the electric light will become as unpopular 
as gaslight, and the public will burn nothing but oil and candles. 
The desideratum of which we spoke last January—e simple self- 
registering meter that will show the suspicious consumer at any time 
the amount of light, or current, that he has used—has yet to be 
supplied. Though the meters in use may conform to the require- 
ments of scientific principles and are accurate in their work, they 
remain under the control and manipulation of the lighting company ; 
and after years of sad experience with that successful example of 
perpetual motion, the gas meter, the consumer has hecome sceptical 
as to every other form of measurement of light, 


| 
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At the same period, Dr. Wedding asserts, the cost in English : 
works was not more than from 120 to 125 marks, and in some 
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INVENTIONS EXHIBITION—ROBEY AND COS ENGINE, WITH PROEL’S VALVE GEAR. 


For description sce page 111.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers, 

LEIPSIC.—A. Twietmeyer, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


* ,* All letters intended for insertion in THR ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be Fre pean by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

W. L.—The sanitary inspector appears to be right. 

SuBscriBeR.— You do not give data which will enable us to answer your 
question. The screw sioull not be less than 9in. diameter. In calculating 
the speed, allow 20 per cent. Jor slip. The pitch cannot well be more than 


10in. 

P. 0. 8. T.—You will probably find it necessary to apply to the firms in 
whose employ you have already been, or to owners of similar boats You 
would have to study very hard to pass any Board of Trade examination 
Jor better berths in English vessels. 

R. L.—// the machine for which patent has been obtained is, as you say, line 
for line the same as that published in the paper mentioned, the patent 
cannot be upheld unless it can be shown that patentee and public had not 
been able to see the publication referred to. 

FEconp.— As you give no details, we cannot say whether your invention is 
patentable or not. In principle it seems to beold, Pitcher’s gow rnor,patented 
many years ago, and used with much success, consists, to use your own 
words, of a ‘pump and valves.” You will jind it described and illus- 
trated in Bourne's treatise ‘ On the Steam Engine.” 

AN APPRENTICE.— The counter marks the number of revolutions made by the 
engine in any period of time you like to take. Suppose the counter stands 
at, say, 1815 at the time you observe it, and at, say, 5415 at the end of an 
hour, you then know that the engine has made 5415 — 1815 = 3600 revolu- 
tions in the time. If that were an hour, then the engine made 3600 + 60 = 
60 revolutions per minute. 

R. T.— Underground houses have been found most unsatisfactory. A brick 
in cement chamber lined with cement, and covered with a considerable earth 
covering, is usually used, proper arrangements for trapped drainage and 
Jor entrance being made. Sometimes the chamber is lined with wood, the 
space between wood and brick being filled with sawdust. Care should be 
taken that no air currents may in any way pass through the chamter. 


BARNES’ BOILER FEEDER. 
(To the Editor of The Engineer.) 

S1r,—Can any correspondent tell me the name of the maker of Barnes’ 
donkey boiler feeders? Jd. 8. C.- 

London, August Ist. 

PUTTING BRASS LINERS ON PROPELLER SHAFTS. 
(To the Editor of The Engineer.) 

Sir,—Having a number of brass liners to shrink on propeller shafts 
of from Sin. to 12in,. diameter, I should be glad if any of your able corre- 
spondents would kindly give me particulars of the most approved method 

doing so. Dos AmiGos, 

London, July 31st. 


COMPOUND ENGINES, 
(To the Editor of The Engineer.) 

Sir,—We shall be much obliged if you would correct a misprint which 
appeared in your issue of 2ist ult. The words, *‘ With two of high- 
pressure and two 17}in. low-pressure cylivders,” should read, “* With two 
Tin, high-pressure and two 17}in, low-pressure cylinders. 

Dartmouth, August 4th. Simpson AND DENISON, 
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DEATHS. 
On the 81st July, at Southsea, Herpert Cuapman, M.I C.E., aged 48, 
On the 31st July, Robert Francis Farruig, C.E., of Woodlands, Clap- 
ham-common, and Palace-chambers, Victoria-street, Westminster, aged 
54 years, 


THE ENGINEER. 


AUGUST 7, 1885. 


THE BRITISH NAVY AND SIR N, BARNABY, K.C.B, 

Au who are interested in naval affairs must feel con- 
cerned at the announcement that Sir Nathaniel Barnaby’s 
present state of health has induced him to apply to the 
Board of Admiralty for release from his duties as Director 
of Naval Construction. We believe the response from 
their lordships consists in a prolonged leave of absence, in 
the hope that by a period of rest Sir Nathaniel may recover 
his health. How far this arrangement will meet the neces- 


sities of the case remains to be seen ; but we may safely 


assume that every effort will be made to retain the services 
of so eminent a naval architect, whose long career is so 
closely identified with the history of the ironclad era. The 
view which Sir N. Barnaby takes of his position is pro- 
bably somewhat different from that which is entertained 
a those who know and appreciate his high scientific 
abilities, It is no secret that he looks upon himself simply 
as the head of a highly efficient staff, for whom there must 
needs be a leader, which post he feels it an honour to hold. 
Even his recent knighthood he accepted as conferred not 
merely for his own sake, but as bestowed in recognition of 
the merit vested in the staff of which he is the chief. To 
others it may appear that Sir Nathaniel stands out with 
more distinctness than heis willing toallow, while at the same 
time it is satisfactory to know that there is talent existing at 
the Admiralty, such as will meet any exigency that is 
likely to arise. As closely associated with the Director in 
the design and construction of our ships of war, we may 
make mention of Mr. James Wright, Engineer-in-Chief, 
and Mr. F. K. Barnes, the Surveyor of Dockyards, It is 
a remarkable fact that Sir N. Barnaby and the two 
authorities just named have been jointly concerned in the 
production of all our seagoing fighting ships, whether 
armoured or otherwise, excepting three that were pur- 
chased from foreign Governments. When Sir Nathaniel 
retires from active duty, he may look back on a long and 
honourable career; and certainly it must be no small 
matter for one individual to feel that he has taken a lead- 
ing part in the design and construction of the most power- 
ful fleet in the world. It is a lesser matter, but still 
worthy of note, that not only in this way has Sir N. 
Barnaby served the State, but he is distinguished as one of 
the four original founders of the Institution of Naval 
Architects. 

Speaking of the departure of Sir N. Barnaby from 
Whitehall as an event apparently near at hand, though we 
trust it may be somewhat postponed, we seem to have 
reached an epoch from which we may review some of the 
more salient points that have marked the progress of naval 
architecture since the period of the Russian war. Sir N. 
Barnaby was at the Admiralty then, though not in the 
same advanced capacity that he subsequently enjoyed. In 
the Crimean War we seem to trace the germs of those great 
changes which afterwards came over the entire art of naval 
warfare. Three shells fired from one of the sea forts of 
Sebastopol, and bursting between decks, served to dis- 
organise the crew of one of our finest ships of the line. 
The event was pregnant with important issues, as demon- 
strating the hopelessness of fren unarmoured wooden 
ships to encounter horizontal shell fire. The French 
recognised the value of armour, and produced the Gloire, 
to which England responded with the Warrior. The 
terrible fate of the Congress under the fire of the Merrimac 
hastened the general adoption of armour, and showed still 
further the danger of employing wood in the construction 
of ships. The early notions concerning ship armour differ 
widely from those which now prevail. Thus, after numerous 
experiments had been made, it was considered that, “for 
all practical purposes,” armour of 4in. was sufficient. Ideas 
have changed vastly since then, and the ee progress 
has made increasing demands on the skill and the resources 
of the naval architect. Criticism has always been busy, 
and has never been fully satisfied. In a pamphlet pub- 
lished some few years ago, and sup to have been 
written by the Duke of Somerset, there was a shrewd 
remark that ‘“‘the mind of man does not go back to the 
time when the management of the Navy by the Admiralty 
was not a subject of dissatisfaction.” The comment has 
lost none of its force since the date when it was written, 
and into whatever period we look we find Englishmen 
lamenting that their Navy is in a condition to invite 
disaster and defeat. As for the remedy, the critics are 
never a In 1873 Mr. Goschen was bewildered with 


+| the multitude of counsellors. There were advocates for 


masted turret ships, for turret ships without masts, and 
for broadside ironclads. Some proposed the entire 
abandonment of armour; others the use of armour to pro- 
tect the vitals of the ship ; some considered the guns to be 
everything, while others had peculiar faith in the defensive 
element, concerning which again there was a dispute as to 
whether a ship should have a continuous belt or should dis- 
nse with it at the extremities. About the same time Sir 
ncer Robinson declared, in regard to the splendid dis- 

= ae which had taken place at Spithead, that nothing was 
so remarkable “as the absence of what ought to have been 
there.” Still, the Admiralty have managed to make pro- 
gress, and if sometimes the progress seemed rather 
slow, it has been possible to find a reason for it. Mr. 
Goschen, in his day, considered England so strong in the 
matter of ironclads, that although we could not altogether 
suspend shipbuilding, we could yet afford to p with 
judgment and calmness; and, above all, we could “avoid 
the fatal mistake of deciding toosoon.” This has been the 
usual style, except at — of panic, when there has 
been a grand rush, and a sort of golden avalanche has 
come down upon the Admiralty. As for the risk of 
“ deciding too soon,” certainly there have been some odd 
decisions in the past, though at the time when they were 
arrived at they may have seemed very prudent and 
gh Breech-loading guns were introduced into the 
avy at a time when the Admiralty had not learned the 
right use of gunpowder. More than two millions were 
spent on the guns, and very soon they were rejected. Two 
years later a committee of officers reported unanimously in 
favour of the muzzle-loading system. Under the circum- 
stances which then prevailed the committee were probably 
right. This was in 1866. Five years later came the first 
of the “ Woolwich Infants,” weighing 35 tons. A cry then 
arose that the torpedo was displacing heavy guns and 
armour. But the guns asserted themselves, and in 1873 it 
was proposed ‘that one of 60 tons should be provided for 
the Navy, an idea which was soon merged in the gun of 
80 tons. -In 1874 Mr. Ward Hunt made a statement 
as to the strength of the fleet, which provoked Sir John 
Hay to say it was discreditable that the late Board should 
have allowed such a state of things to arise. He declared 
it was the business of the naval officers at the Board to 


have resigned rather than to have countenanced a policy 


resulting in so much mischief. Bad as thi were, Mr. 
Ward Hunt proposed to do so little that Sir Edward Reed 


ed the estimates as a practical abandonment of the 
position of this country in roy He laid down the prin- 
ciple, so persistently violated, that the Government should 
regulate the expenditure of the nation by its requirements 
and necessities, and by no lesser consideration. It was, he 
said, the practice of successive Governments to p’ 
upon the plan of fixing an egate amount which might 
be spent by the Board of Admiralty, whether needed or 
not, but which must not be exceeded, however necessary. 
In this system is found the source of all the weakness of 
which complaint is made as to the magnitude and efficiency 
of the British Navy. With regard to the guns, there is, 
however, another difficulty, and that is the awkward 
relationship which exists between the Admiralty and the 
War-office. 

The muzzle-loaders are now the relics of a past era, and 
the Navy is receiving breech-loaders. If we take the 
fighting ship of the present day, and compare her with the 
earlier type of the ironciad, we find almost everything 
changed. The two creations are wholly distinct. A per- 
sistent principle may sometimes be traced, but little else. 
Wooden ships with plated sides are gone. We have long 
built our armoured ships of iron, and now we are entering 
on the age of steel. The armour is not mere iron, but 
iron with a steel face. The guns have grown in size, and 
the breech-loaders have grown enormously in length. We 
have learned what kind of powder to use, and it is to be 
hoped we are getting the right projectiles. Underlying 
all there is the horrible torpedo, which cares nothing for 
belts or citadels, and against which the most uncouth 
devices have to be adopted. There is the machine gun, 
with its ceaseless shower of bullets, to riddle and wreck 
the torpedo boats, and there is the electric light to reveal 
amidst the darkness of the night the tiny craft which 
comes fraught with the messenger of destruction. In the 
use of armour there is a wide departure from the earlier 
methods. Armour is made which can really fulfil the 
original demand for something to “keep out the shells.” 
But where is the ship that can do this?) The armour can- 
not be everywhere on a vessel’s hull. Some part must be 
left penetrable; and as heavier armour is demanded to 
cope with guns of increased power, so the area covered by 
the armour must be reduced, or some other device 
be adopted by which protection can be secured within 
the limits of weight. An attempt has been made 
to show that our armour-clad ships are less secure 
than those of the French, because the armour belt 
stops short of the extremities of the hull. But the 
French ships for which such a preference has been expressed 
are in reality unarmoured ships in regard to all that part of 
the hull which is more than 3ft. pw the water-line. 
The continuous belt need possess extraordinary virtue if it 
is to atone for the absence of armour elsewhere. The 
Italians have gone quite away from the French type, and 
while seeking to armoured ships of unexampled 
power, have abandoned the use of side armour. Speak- 
ing of the Italia and the Lepanto, Sir N. Barnaby said 
some time “ They are not ironclads ; they are protected 
ships, and it cannot be denied that they are also armoured 
ships.” That they carry armour is indisputable, although 
it is disposed in a manner entirely different from that which 
was at first adopted. They have an under-water deck of 
3in. armour, weighing about 1200 tons, and about the same 
weight of armour of 18in. to 27in. protecting their internal 
vital parts. Much of the armour is vertical, but it is not 
on the sides of the ship. Mr. King, of the United States 
Navy, has remarked in reference to these vessels, that it 
appears as “a bold defiance” of the principles laid down by 
Sir Edward Reed in the Inflexible controversy, “ to abandon 
side armour altogether as a means of preserving stability 
when the ship is pierced at the water-line.” The skilful 
arrangement of armour isa matter of vital consequence in 
the design of war ships, and a mere blind adherence to 
the continuous be!t affords no guarantee that the weight 
of armour carried is used in the most effectual manner. 
Sir N. Barnaby has applied the principle of the under- 
water armoured deck very extensively, and if ever the 
test comes to be applied, we may expect that the results 
will show the wisdom of this plan. Associated with the 
use of coal-armour, the under-water armoured deck gives 
great defensive quality to ships which are not ranked as 
armour Vessels of this description are likely to 
play an important part in any naval war of the future. 

ere are many sides to the Navy question in the 
— day, and of Sir N. Barnaby it may be said that he 
as exercised a large influence outside the immediate 
sphere of the Admiralty. A most important feature in 
his career has been the extent to which he has introduced 
steel for the pu of shipbuilding. Persuaded that 
this metal was of especial value in the construction of 
ships, Sir N. hee exercised all the influence he 
possessed to encourage the manufacturers in producing 
steel of suitable quality. The innovation took effect 
at a critical time, just when a period of unusual acti- 
vity in the construction of large ocean steamers was 
commencing. Of the enormous benefit conferred on 
the mercantile marine by the introduction of steel for 
ship construction, it is scarcely possible to _— too 
emphatically. A good authority has said that the differ- 
ence between the finest iron and the worst is a mere trifle 
compared with the difference between the finest iron that 
is made and the steel that is now generally used in ship- 
building. Admitting that steel is dearer per ton than 
iron, a ship built of-steel is cheaper than one of iron, esti- 
mated according to the dead weight. Another point of 
great moment is that which relates to the use of water- 
tight compartments. While the big ocean steamers were 
building the Admiralty were seeking to develope the plan 
of an. Auxiliary Fleet, and conditions were laid down as 
to the manner in which a ship should be subdivided, so as 
to protect her against the risk of foundering when 
damaged by collision or otherwise injured so as for 
the sea to enter. By the agency of the Admiralty 
benefits have been conferred on the mercantile marine 
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which are very widely appreciated. Shipbuilding, | to their wants, for the vestrymen who compose the Metro- | sided. The oppozers have satisfied themselves that the expend 


where the vessels are of considerable size, is now a very 
different matter from what it was when Sir N. Barnaby 
first became known to the public. The stability of ships 
was a problem which until a few years back was looked 
upon as altogether out of the range of an ordinary ship- 
builder. How many merchant steamers were Jost through 
the prevailing ignorance on this subject it would be hard 
to say, but it is feared that several thus perished. Even 
in the Royal Navy, at one time, there were several dis- 
asters evidently owing to the deficient stability of certain 
ships. The 10-gun brigs were doubtless victims to this 
defect, and their ill-repute was lamentably justified. 
Times are altered now, and although the catastrophe of 
the Captain is not very remote, while that of the Eurydice 
is still nearer, the conditions of safety are now too well 
understood for these disasters to repeat themselves, and 
there is an improvement in the science of shipbuilding 
throughout the private yards of the kingdom which may 
be largely—though not exclusively—traced to the leading 
and teaching emanating from the Admiralty. In all that 
appertains to the science of naval architecture, Sir N. 
Barnaby has toiled conscientiously, and to his boldness and 
breadth of view may be attributed much of the improve- 
ment which now appears in the mercantile marine. 
Seeing that in the years to come the mercantile fleet will 
stand in a very intimate relationship to the Royal Navy, 
this kind of side issue is one of signal value. In 
the domain which appertains to war ships alone, Sir N. 
Barnaby has achieved grand results amid peculiar diffi- 
culties. Criticism, of course, will not slumber; but if the 
British Navy is less powerful than it ought to be, the 
fault rests with those who hold the purse-strings rather 
than with those who design and build the ships. 


THE TOWER BRIDGE, 

Tue Bill promoted by the Corporation of the City of 
London for the new bridge at the Tower having now been 
sanctioned by Parliament, it may be expected that the 
works will proceed without delay. The Bill has, however, 
been altered in some important particulars since it was 
first presented. The making of an opening span for the 
passage of masted vessels was deemed by the promoters a 
sufficient concession to those interested in sea-going traftic, 
and, therefore, to neutralise their claim to compensation. 
The Commons’ Committee thought otherwise, and decided 
that a merely occasional opening of the bridge was not 
sufficient, and that the navigation must have precedence of 
road tratiic to the extent of haviug the bridge open for 
vessels two bours at each time of high water. This 
decision greatly lessens the advantages hoped for in 
relieving the crowded approaches to London Bridge, and 
confirms the opinion we have always held, that a low-level 
non-opening bridge is the only proper solution of the 
difficulty, and that London can afford to pay compensation 
to those injured by such a bridge. But a further alteration 
was made in the Bill by the Lords’ Committee, who did not 
consider that the above alteration was sufficient protection 
to the interests of the wharfingers between the Tower and 
London Bridge, and therefore required as a condition of their 
assent a clause in the Act giving the wharfingers a right to 
such compensation as may be awarded them by arbitration, 
limited, however, in each case to a maximum amount 
equal to two years’ assessed value of the premises affected, 
these premises being again limited to 200ft. back from the 
river front. Moreover the claims are not to be made till 
the: bridge has been opened for tratiic four years, so that 
the question hitherto so much disputed, as to whether 
damage will accrue or not, can be settled by the evidence 
of actual facts. 

Of the engineering merits of the scheme as it is now to 
be carried out we have already expressed our views, and 
will only say now that we have no doubt the eminent 
engineers, Mr. J. W. Barry and Mr. Brunel, who have 
the matter in hand, will give as stable and efiicient a 
bridge as the ill-chosen and unfortunate design of the City 
Architect will allow; and while in the interests of 
Eastern London this unsatisfactory solution of a much- 
vexed question may be deemed better than none, yet 
even to the Common Councilmen who have such pleasing 
faith in the ability of their architect it may dimly occur to 
ask, when they see the Flemish towers of Mr. Horace Jones 
rising from the river bed, whether such huge structures 
do necessarily pertain to bridges, and whether some less 
valuable site than the middle of London’s greatest tho- 
roughfare might not have been found for displaying them. 

Looking back on the various schemes propounded 
during the last twenty years for crossing the river below 
London Bridge, and on the great expenditure of time and 
money which has taken place regarding them, one more 
example is afforded of how ill-adapted the present govern- 
ment of London is for the carrying out of. public works; 
and we commend it to Mr. Firth, M.P., and other would-be 
advocates of municipal reform, as an additional argument 
in favour of their views. Certainly the City Architect is 
fortunate in getting legislative sanction to his scheme 
now, for he would not get it either from the coming 
Parliament, in which Londoners will for the first time 
have a proportionate voice, or from a municipality elected 
by the ratepayers in the manner prevailing in other cities 
ef the kingdom. We may safely say that in no other 
capital in Europe would a work so important have been 
authorised as this has been; and in view of the incon- 
veniences that will arise in the future from the course 
now adopted, and of the criticisms that may be expected 
from foreign engineers and others capable of judging, 
we think it desirable to record the circumstances 
under which the present design has been adopted. The 
Metropolitan Board of Works tried several times to supply 
the need of a crossing-place, and full particulars of the 
bridge and tunnel schemes have appeared on each occasion 
in THE Enetveer. All the proposals failed, and in each case 
from the same two main causes; firstly, the half-heartedness 
of the promoters, and secondly, the opposition of the Cor- 
poration. _ Much as a bridge was wanted by Eastern 
London, whose population forms half the total of the 
metropolis, there was no articulate voice to give expression 


politan Board have no direct constituents to stimulate 
them. When, therefore, the Corporation, led in this 
matter by the same party that opposes the removal of 
Billingsgate, and other City obstructions, decided to oppose 
the building of any kind of bridge, there was no public 
body to ventilate the question thoroughly, and bring the 
force of opinion of those interested to bear. The power 
with which the City can still oppose reforms was mani- 
fested so strongly that a Committee of Parliament decided 
that a bridge could be built only by allowing the Cor- 
poration todo it, even though outside the City boundaries, 
and the Bill which has just passed into law embodies 
the scheme which the City accordingly presented. 

When it is considered how during the last fifty years 
the Government of the day has invariably, in regard to 
public works, endeavoured to obtain the best design from 
the best sources; how for the London main drainage, the 
Thames Embankment, the Law Courts, the new War-office, 
and other works, suggestions from all competent persons 
were considered, it might have been expected, especially 
under the peculiar difficulties of the case, that some such 
course would have been pursued for the Tower Bridge; or, 
at any rate, the City Engineer might have been consulted. 
But by some fiction difficult to be understood outside the 
Corporation, the City Engineer, although he has his office in 
the Guildhall, and although he built the Holborn Viaduct 
with its Farringdon-street bridge, is not deemed to be an 
engineer when a river bridge is in question, City etiquette 
demanding that such structures shall be designed by the 
architect; and although the architect, when he had made 
his design, did wisely in obtaining outside aid to keep him 
safe, this was apparently considered unnecessary by his 
clients, the Bridge Committee, one of whom in giving 
evidence in the Commons, said that this aid was in no way 
required by the Corporation, but was a personal matter of 
the architect. 

It should be clearly understood that though the project, 
as now to be carried out, has passed through Committees 
of both Houses of Parliament, no investigation has been 
made as to whether the design is the best or not for the 
purpose. The Corporation having ample means at com- 
mand, called numerous engineer witnesses to confirm the 
fact that the bridge could be built; that it was strong 
enough for its purpose; and that it could be made to open 
and shut as proposed. The opposition to the bridge came 
only from the wharfingers and others who wanted no 
bridge at all, and whose interests therefore did not lie in 
the direction of showing that a more appropriate design 
could be provided. It was the duty of the Corporation, 
the scheme having been placed in their hands, to take all 
necessary steps to obtainthe bestdesign. This duty they have 
entirely neglected ; their entrusting so important a matter 
to the City Architect, who by his own showing had had no 
previous experience in such work, is, to say the least, ill- 
judged ; the bridge as it is to be built is in no way an 
expression of the best engineering talent available; and 
it is against this course that we desire, in the interests 
of the profession and of the metropolis generally, to record 
our protest. 


COLLIERY OFFICIALS AND THE GOVERNMENT INSPECTORS, 


Two significant instances of the vigilance exercised by her 
Majesty’s Inspectors of Mines call for special notice this week in 
view of the complaints frequently made by Union officials and 
others against these officers, At the instance of Mr. F. N. 
Wardle, the Government Inspector, the Treasury prosecuted in 
both cases. In the first, Thomas Johnson, underviewer at the 
Monk Bretton Colliery, was charged with infringing the sixth 
special rule in use at the pit, by neglecting to see that 
the “sump” at the bottom of the drawing shaft was 
sufficiently covered with a scaffold. On the 18th ult. a 
train of corves was being taken out of the pit bottom, 
when the horses ran away. The corves came back, and 
striking other corves, a youth named Smith was knocked into 
the sump, which was partly uncovered, and lost his life. It was 
not alleged that the lad was killed by falling into the sump, 
for he might have been killed by being struck by the corves ; 
but it was urged that there was a dereliction of duty in the 
defendants’ allowing the sump to be partly uncovered. The 
bench inflicted the full penalty of £2 and costs. Mr. William 
Tate, certificated manager at the same colliery, was charged 
with an offence against the Mines Inspection Act, in not 
seeing that the special rules were enforced respecting the 
covering of the sump. In this prosecution i; was ex- 
plained that by a section of the Act if any workman 
was found guilty of a breach of the rules the manager 
was liable to be fined, unless he could prove he had done all he 
could to carry out the rules. The defendant was fined £5. 
These two cases, the latter having just a touch of hardship in 
it, chow pretty conclusively the hollowness of the agitators’ cry 
that the colliery officials are not vigilantly watched in the 
exercise of their perilous calling. 


REGISTRY AMALGAMATION, 


THE amalgamation is announced as “ nearly complete” of the 
Liverpool Underwriters’ Registry with Lloyd’s. The event is of 
importance in shipbuilding and shipowning circles, though it 
has been for some time looked upon as inevitable. The Liver- 
pool Registry is younger than Lloyd’s, and it had not the same 
large area of influence, but it had served a useful part in discus- 
sions as to the relative dimensions, scantlings, &c., of iron 
vessels, and it is probable that its institution has in the end led 
to the ontports obtaining better representation at Lloyd’s than 
they had previously, or than they would have had. The details 
of the amalgamation have not as yet been published, but it is 
certain that not only the influence but the power of Lloyd’s will 
grow. On the whole, the shipowning community has confidence 
in Lloyd’s—confidence which fifty years of work have 
justified. There will be for the future one British registry 
of shipping, and there may be a gain in the concentration of 
power there. But the matter will be perhaps best discussed 
when the details of the work of the combined registries are 
published. 


BIRMINGHAM AND ITS PUMPING ENGINES, 


THERE is instructive information for pumping machinery 
engineers in what has just been going on at Birmingham. The 
opposition which was raised there some two months ago to the 
expenditure of £8000 in the provision of duplicate pumping 
machinery at the Plant’s Brook Waterworks has this week sub- 


ture is wise, and they have admitted as much. But, at the same 
time, certain of them adhere to a strong opinion previously 
expressed, that’ the Committee would have adopted a cheaper 
system if, instead of ordering beam engines, they had pur- 
chased horizontal engines similar to those employed by, for 
instance, the Newcastle-on-Tyne Corporation. The Committee, 
however, urge that a very slow moving, well-balanced, beam 
engine is the best engine that can be for this special purpose, 
and they defend their action in having gone to a Leeds firm, 
whose tender was lower than that of Messrs, James Watt and 
other Birmingham engineers, The Committee have this week 
been authorised by the Council to make the purchase, the 
engine and works costing £5000; the boilers, £1135; and the 
buildings, £1887. When the new plant has been laid down, all 
the Birmingham pumping-stations will be supplied with duplicate 
power. At Aston, which is one of the three main pumping- 
stations, there are eight large engines, seven of which are at 
present at work. 


FOUL AIR IN PARIS AND IN LONDON, 

Tue smells must be rather bad in Paris just now, for the 
municipal councillors are complaining of them. At a meeting 
of the council on the 30th ult., one member called attention to 
a scavenger’s yard, which spoils the enjoyment of the Bois de 
Vincennes, another to tanneries and other malodorous factories 
on the west of Paris, and a third to a factory of sulphate of 
ammonia within the walls, which forces the neighbours to keep 
their windows closed. A fourth member, however, a doctor, 
whose nose seems to be under proper subjection, and well trained 
in selecting the things it will smell and those it will not, declared 
these complaints to be exaggerated, and contended that the 
inconveniences of factories giving employment to large numbers 
must be submitted to. The Prefect of Police promised that the 
inspection should be more rigorous, and stated that the Vincennes 
depot had already been closed for a time for non-observance of 
the terms of the licence. In England we grumble a great deal 
about smells, but the sacred rights of property in a stinking 
trade are recognised as sufficient excuse for poisoning the air and 

ple over a considerable area near the Borough-road Station of 
the London, Chatham, and Dover Railway. The stink from the 
hide dressing establishment near this place is enough to stifle 
all the passengers on the railway, and then leave a lot to poison 
wayfarers in the district. The vestry of the district has near 
the same spot a garbage sorting establishment, which helps to 
make the district air reek with foulness. 


NUNEATON WATERWORKS, 

Tue East Warwickshire Waterworks Company, which obtained 
an Act a session or two ago for the supplying of Nuneaton and 
the surrounding districts, has been for some time past sinking a 
well in the Permian formation near that town, and water has 
now been found. The site of the well is within the basin of the 
Warwickshire coalfield, the coal measures being overlaid by a 
considerable thickness of Permian marls and sandstone, the 
strata of which are conformable to those of the coal measures 
beneath, lying in the form of a trough with the axis north and 
south. In sinking the well about 50 yards of marls were passed 
through, and there being indications of the proximity of the 
rock beds, boring was then resorted to. The boring had only 
been carried a few yards when very hard beds of rock were met 
with containing springs, which being tapped, the water rose 
60ft. from the water bearing stratum into the well, and now 
stands at that level. Further springs were met with by boring 
a little deeper, thus indicating the presence of a subterranean 
store proof against the severe droughts of the past two years. 
The town of Nuneaton and the district around seem to be about 
as ill-provided with pure water as any district in the country— 
considering the amount of population—and the construction of 
waterworks must be of very great advantage to the neighbour- 
hood, The site of the well was selected by the engineer to the 
East Warwickshire Company, Mr. John Anstie, C.E., of West- 
minster, under whose direction the works have been carried out, 


LITERATURE. 


der Elektrotechnik, By Dr. Erasmus Kittrer. 

Stuttgart: Ferdinand Enke. 1885, 

GERMANY S contemporary literature on electrical subjects 
is, as a rule, not of a very high order, but the present 
manual is rather better than the ordinary run of books. 
It occupies a position midway between the theoretical 
treatises like Wiedemann’s “ Elektrizitiit” or Wiillner’s 
“ Experimentalphysic” and the so-called practical books of 
Hartleben’s Electrical Library, and whilst much inferior 
in theory to the first-named standard works, it is certainly 
superior to the latter. The ee work will consist of 
two volumes, but at present only the first half of vol. i. 
has been published, the second half being promised by the 
end of this year. The present edition treats of the general 
theory of electro-magnetic induction, the principles of 
continuous current dynamos, and electrical measurements, 
whilst the description of special types of dynamos and 
their theory are reserved for the second part. Vol. ii, 
which is promised within a year from date, will contain 
arc lamps, incandescent lamps, installations, transmission 
of power, secondary generators and batteries, and electro- 
chemistry; altogether, it must be granted, a wide pro- 
gramme. If any engineer was persevering enough to read 
all that has been as yet written about dynamosin England 
and Germany, we doubt very much whether from such 
reading alone he could design a successful mache. The 
art seems to be so jealously guarded by those who are in 
the trade that nothing like practical and useful informa- 
tion ever finds its way into books. Now, Dr. Kittler has 
been a member of the jury both at the Munich and at 
the Vienna Exhibitions, and we should therefore 
expect that his book would prove a perfect mine of 
practical knowledge to those interested in the con- 
struction of dynamos. This expectation, we regret to 
say, is not fulfilled. It may be that the coming volumes 
will make good the deficiency, but the present one con- 
tains very little that can guide the designer of dynamos. 
The explanation of the action of the Gramme ring, and of 
the Siemens armature, is, indeed, _ at great length, 
and that part of the book which treats of electrical 
measurements, especially such as can be carried out ina 
well-appointed laboratory, is evidently written with a 
thorough knowledge of the subject, and will probably 
form a standard work of reference; but of practical details 
there is very little, and that little is of a vague character. 
Tn one case, for instance, the author says that in order to 
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lessen the internal resistance of the armature, both ends of 
each coil should not be brought out to the commutator and 
thus coupled, but should be united direct, and one wire 
only brought to the commutator. Now, if we consider 
that the attempt to solder up the wires close to the surface 
of the armature would probably destroy, or at least 
impoverish, the insulation, and that the only advantage 
gained will be the resistance of an inch or two of wire in 
a coil which measures many yards, we must own that the 
author’s recommendation does not seem very practical. 
When treating of field magnets, he advocates a number of 
circular bars placed side by side in lieu of one core of 
oblong section, but he mentions that there seem to be some 
objections to this on theoretical grounds. The reader has 
certainly a right to expect that the professor should tell 
him the why and the wherefore of these objections, and 
should treat this important matter in an exhaustive style. 
Instead of doing this he drops the subject, and in the next 
few lines he dismisses the equally important question of 
the proportion of magnets with the vague remark that at 
the present time the tendency seems to be towards the 
employment of short and thick magnets. The chapter 
dealing with the history of our modern dynamo is more 
satisfactory, and contains also a clear explanation of the 
different methods of exciting the field magnets. By far 
the best part of the book is, however, the latter half, which 
treats exclusively of electrical measurements. Here the 
professor has something of a positive and practical cha- 
racter to communicate to the reader, and he does it in very 
lucid language, and by the aid of numerous examples. The 
book is plentifully illustrated and well got up. 


ROBERT FRANCIS FAIRLIE. 


WE announce with much regret the death, at his residence, 
Woodlands, Clapham, of Mr. R. F. Fairlie, which took place on 
the 31st ult. 

Mr. Fairlie’s name is known all over the world. For many 
years he was the apostle of light railways, and invented an 
original type of locomotive specially intended for working them. 

Mr. Fairlie was born in Scotland, in March, 1831. His father 
was a civil engineer of some eminence. His education in loco- 
motive work took place at Crewe and Swindon. While at 
Swindon, a great strike among the drivers and firemen occurred. 
The heads of the departments took to the foot-plate, and Mr. 
Fairlie for some days drove an engine, while Lord Grosvenor 
fired for him. In 1853 Mr. Fairlie was locomotive superinten- 
dent and general manager of the works of the Londonderry 
and Coleraine Railway, and afterwards held a position of im- 
portance on the Bombay and Baroda Railway. 

He subsequently started in business for himself in Grace- 
church-street as consulting engineer, and in 1864 Mr. Fairlie 
patented his double bogie engine, which was described in THE 
Enoinger for December 2nd in the same year. After over- 
coming much opposition, the Fairlie system fought its way to 
esteem, and engines of this type may now be found in every 
country which possesses a railway. They are in use on fifty-two 
railways, and have been built to every variety of gauge from 
lft. 10in. up. Among the last Mr. Fairlie designed were some 
for the Berber-Suakim Railway. These were actually con- 
structed, but are still in England. 

In 1873 Mr. Fairlie went to Venezuela, where he remained 
but three months. He got a bad sunstroke, followed by fever 
and blood poisoning, and returned to England more dead than 
alive. The natural strength of his constitution, however, 
asserted itself, and after a time he recovered to a large extent ; 
but he never again enjoyed perfect health, and his death, almost 
in the prime of life, was beyond doubt an ultimate result of his 
South American trip. 

Mr. Fairlie’s genial temperament endeared him to many 
friends, and his loss will be felt throughout a wide circle. 


THE MANCHESTER SHIP CANAL. 


Tue long-continued and strenuous battle over the Manchester 
Ship Canal Bill having at last been ended in favour of the 
scheme, it will be well to complete our numerous articles on the 
subject by showing exactly how the matter now stands, and 
what it is that Parliament has sanctioned. Introduced in 
Parliament first in 1883, the measure was referred to a specially 
constituted Committee of the House of Commons, of which Sir 
Joseph Bailey was chairman ; and after an inquiry of thirty-nine 
days’ duration it was passed, inthe main. Passing to the Lords’ 
it was dealt with and rejected in ten days by Lord Camper- 
down’s Committee, and so failed for that year. In the following 
session, however, it was initiated in the Upper House, and on that 
occasion agreed to by the Duke of Richmond’s Committee, who 
sat forty-one days; but oddly enough the Commons’ Committee, 
with Mr. Sclater-Booth as chairman, threw the Bill out on the 
twentieth day. Thus each House had passed and rejected the 
Bill alternately; but, as though satisfied with this assertion of 
independence and impartiality, the Lords’ Committee this year, 
presided over by Earl Cowper and sitting thirty days, and Mr, 
Forster’s Committee—having met thirty-three times—have both 
come to the same conclusion, and approved the Bill; in the 
latter case unanimously. Altogether 173 sittings were held 
before this result was arrived at; but as the Lords’ Committees 
sit an hour a day more than the Commons’ Committees, the 
number of working days occupied on the Commons’ basis was 
193, and to this must be added two days upon the clauses, the 
Bill not finally leaving the Committee till Monday last. Look- 
ing at these facts, this Bill may well take a prominent position 
in the records of private Bill legislation. 

In respect to the engineering considerations, Mr. Pember, in 
his closing speech, confined himself almost entirely to the ques- 
tion whether or not the scheme, as finally modified, would 
prevent the waters of the Weaver from flowing into the Mersey, 
and so reduce the tidal capacity of the estuary. Answering an 
argument by Mr. Bidder, he contended that the diversion of the 
top layers of the Weaver would have no effect upon the fretting, 
and therefore would not reduce the water in that way. The 
canal would be a locked canal up to 14ft., and that being so the 
promoters would be able to deal with all the Weaver waters 
immediately the tide fell below 14ft. They would leave every 
other agency to contrive such changes as they were now effecting, 
and by sluices or over-weirs they would enable the Weaver 
water to do the same as soon as the tide had fallen below 14ft. 
The canal being like a closed box, the Weaver water would be 
found to pass through the canal, and there would be nothing to 
prevent it entering the canal, as there would be no wall on the 
Weaver side of the canal, and no obstruction at all to the flow 
of the water. It would pass through in the same quantity and 
with the same effects as at present. But even if their present 
proposal failed, they could resort to other means, such as the 


introduction of reversible gates across the Weaver some 
distance from the canal. In reply to Mr. Forster-—the 
chairman—Mr. Pember stated that the canal could be carried 
inland until deep water was reached at Eastham, and so by not 
running through the estuary it would avoid the dangers of 
“coaxing Mr. Pope had described it—the Lancashire 
channel away from Garston to the Cheshire side. The rest of 
Mr. Pember’s speech was directed to the financial and com- 
mercial questions, with which we need not concern our- 
selves, On its conclusion, the Committee conferred for 
about an hour, and then the chairman announced that the 
Committee had unanimously come to this conclusion :— 
“We consider the preamble proved upon the following condi- 
tions :—First, that the limits of deviation should be so made 
use of that the canal shall eome upon dry land after entering 
the lock at Eastham. This is what Mr. Pember has stated was 
possible to be done. The next is that the dredging shall be only 
12ft. The modified plan proposes 15ft. We think the dredg- 
ing should be only 12ft, With regard to the capital, as men- 
tioned in Clause 38, Mr. Pember made a suggestion which was 
only carrying out what strongly occurred to each one of us, that 
this Clause about the £5,000,000 to be raised before operations 
are begun should be entirely independent of and in addition to 
the purchase of the Bridgewater Canal. We think the time in 
which this should be raised should be two years—the time fixed 
for the purchase of the Bridgewater Canal—instead of three 
years. We cannot consent to Clause 42 relative to the deposit. 
There is only one other matter we wish to state, and that is that a 
clause for the protection of Ellesmere Port should be fairly con- 
sidered, Clause 42, referred to by the chairman, proposed that on 
the application of the depositors by petition in a summary manner 
at any time after the passing of this Act, the Chancery Division 
may and shall order that the canal deposit fund and interests 
and dividends thereon shall be transferred to the depositors, or 
to any other person or persons whom the depositors may appoint 
on their behalf.” 

To make this decision clearer it may be explained that 
the first condition laid down by the Committee affects a length 
of about half a mile of the canal beginning at the lock at 
Eastham. According to the original and modified plans of the 
promoters the outer embankment of this portion of the canal 
would have been in the tideway, and the opponents alleged that 
this would lead up or coax the channel along the shore towards 
Pool Hall Rocks, on the Cheshire shore, thus subtracting from 
the Garston channel or the opposite shore. The Committee 
decide that the canal should take a course absolutely inland 
from Eastham to a point half-way to Pool Hall Rocks, a distance 
of half a mile, the effect being to leave the existing cliff line as 
the boundary of the canal, the canal being some distance inland. 
The sills of the Eastham locks are left untouched, but the 
dredging is reduced to a depth of only 12ft., as proposed by 
Mr. Lyster, the engineer to the Mersey Dock Board. As regards 
Clause 42, the effect of the Committee’s decision is that the 
deposit usually paid into Parliament when a Bill is lodged 
should be impounded until the works are completed. The pro- 
moters contended that the Standing Order of Parliament 
was meant to apply to railway and not to canal and dock 
works, and that therefore the deposit ought to be released. 
When the Committee met again on Friday, a long and warm 
discussion took place upon the question of Parliamentary 
deposit, and eventually the Committee decided that the deposit 
of £275,000 should be impounded for three years only instead 
of seven, as asked for by the opponents. With a view to pro- 
viding means for removing the works if they should be found to 
have injured the estuary, the opponents proposed that the 
shares should be increased from £10 to £16, but the promoters 
resisted this as a device to strangle the Bill. They also refused 
to assent toa suggestion from the chairman, that to meet the 
contingency pointed to, £250,000 of the £8,000,000 of capital 
should not be called up for five years after the completion of the 
works. The Committee agreed that the proposed clause could 
not be sanctioned, as it would place the canal at the mercy of 
the Mersey Docks Board, and so the opponents failed. 
The 38th clause, as to the raising of capital, was 
amended so as to meet the condition imposed by the Com- 
mittee, and the 36th clause was made to read thus :— 
“Tf any work executed by the company shall at any time in the 
opinion of the Mersey Commissioners cause any injury to the 
estuary or to any of the approaches thereto, or to the bar, or 
prejudicially affect any anchorage, mooring ground, or landing 
stage within the jurisdiction of the Mersey Commissioners, or 
the access to any dock, or in any way cause injury to the navi- 
gation or to the due working of any ferry .within that juris- 
diction, then and in every case the said Commissioners shall 
have power—notwithstanding any approval by them of such 
work—to order the compary to take such steps as may appear 
to the said Commissioners reasonable or proper for preventing or 
remedying or prejudicially affecting as aforesaid.” The final 
sitting of the Committee on Monday last was devoted to the 
settlement of sundry technicalities in the clauses, and in 
the evening Mr. Forster reported the Bill to the House of 
Commons. 

The canal now sanctioned by Parliament is thus described by 
the promoters :—“‘The proposed Manchester Ship Canal is a 
scheme for the conveyance of ocean-going vessels from the sea 
direct into the heart of ‘Cottonopolis.. The canal will be 
thirty-five miles long, and will impound the water by a series of 
locks. After leaving the city it will pass through the outer 
basins of the Mersey and Irwell Navigation Company, above 
Runcorn, and be thence continued along the Runcorn shore 
across the mouth of the river Weaver into the Frodsham 
Marshes. It will then skirt the shore near Ince and pass inland 
across Stanlow Point, until it nearly reaches Eastham Ferry, 
where it enters the river in deep water. The docks will allow 
of steamers of large size to load or unload at their quays, a 26ft. 
depth of water being maintained throughout. The canal will 
be faced with stone in all cases, ard be lighted and buoyed 
where necessary, to enable vessels to pass either up or down any 
hour of the day or night, and at any state of the tides.” 

On Wednesday the Bill came before the House and was at 
once passed through all its stages and read a third time, the 
Standing Orders being suspended to enable that to be done. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


RAILWAY SPEED. 

S1r,—In THE ENGINEER of October 19th, 1883, you were good 
enough to insert a table which I had prepared with the intention of 
showing the usual speeds on most English railways. Some of your 
correspondents, however, considered my figures rather too low. 
Now, as this possibly might be so, I have since thought it would 
be worth while to consider the whole matter. Having done so, I 
now offer for your acceptance the following table, which I have 
prepared from the time tables of the present date—July, 1885—- 


and after careful inquiries amongst drivers on the Midland, Great 
Northern, and other extensive railways, as to the time occupied in 
slowing and starting again at stations, and the actual stop made at 
those stations where the ‘‘arr.” and ‘‘ dep.” are not given in the 
time tables, and which will, I think, correctly represent the < goe 
usually attained on English railways. HereI have allowed two 
minutes for slowing and two minutes for regaining one at each 
stop, and two minutes for slowing at the last stop, and for all stops 
where no “arr.” and ‘‘ dep.” are given in the time tables I have 
allowed 1} minutes for the actual stop. 
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L. and N.W. Euston, 8.20 p.m, h. m.) 
Holyhead, 2.27. £64 6 7 5 339 46°87 
L. and N.W. Euston, 4.10 p.m. 
Liverpool, 8.40. 195} 4 30 6 233 50°00 
Gt. West’n. Paddington, 11.45 a.m. 
lymouth, 5.55. 46h 610| 6 45-11 
Gt. West’n. Paddington, 3 p.m. 
Exeter, 7.14. 194 #414 5 218 53°57 
Midland. St. Pancras, 3 p.m. 
eds, 7.25. 204 «+4 25 5 2323 52°63 
Gt. North’n. King’s-cross, 10.35 a.m. | 
fork, 3. 188} 425, 6 227 50°00 
Sth. West’n. Waterloo, 11 a.m. | 
Exeter, 3.12. 1720 «4:12; 6 216 48°00 
Gt. East’n. Liverpool-st., 12.30 p.m. 
Yarmouth, 3.50. 1213 320; 5 164 44°77 
L., C., & D. Victoria, 8 a.m. 
Dover Pier, 9.48. 78 #148 4 914 51°28 
Sth. East’n. Charing-cross, 8 a.m. 
Dover Pier, 9.47. 764 147° 8 96 43°0 
L., B, &8.C. Victoria, 3.50 p.m. 
Brighton, 5.5. 50} | 115 None| 73 41°38 


Miles. Mile. Min. Min, 
This table is calculated in i] 204 : 2325: 114 
the following manner :— | = §2°63 miles per hour. 
From these figures the average speed on the above nine railways will be 
found to be 48°20 miles per hour. 
London, July 30th. M. M. 


THE EFFICIENCY OF FANS. 

Srr,—In reply to Mr. R. H. Graham’s letter re my paper on 
“* Testing Fans,” I am not surprised that he should fail to agree 
with it as reported, because your report contains important mis- 
prints, which I referred to last week. But Mr. Graham might as 
well refer to the letter he quotes from, in order to quote correctly, 
instead of going on the assumption ‘*if he remember correctly.” 
He has not remembered correctly in this case. I assumed 
adiabatic, not isothermal, compression—i.¢c., I did not follow the 
equation pv=constant. Also, I did not use the expression (p»—p,)V 
for the work done in compressing the air; and I did not neglect the 
variation of density of the air as it changes its pressure. Mr. 
Graham’s complaint of ‘“‘inconsistency of method,” therefore, 
solely results from his quoting incorrectly from memory, in place 
of referring to the letter he quotes from. In reference to the sign 
h, surely Mr. Graham can recognise that if the air has to be lifted 
in passing through the fan from a low-level inlet to a high-level 
outlet, that lifting involves an additional—extremely small— 
amount of work to be done by the fan. Regarding the inclusion 
of the kinetic energy of discharge in the ‘‘ useful work” done by 
the fan, of course some confusion may quite fairly arise as to what 
ought to be called the “‘ useful work,” but in my paper I tried to 
define precisely what I meant by that phrase. Equation II. gave 
it as obtained by direct test measurement. Equation V. gave it as 
obtained by calculation from theory. As I defined it, it means all 
the work necessarily performed by the fan over and above that 
spent in overcoming journal friction and viscous and eddy-making 
current resistance inside the fan itself. That is, it is the energy 
necessarily spent outside the fan itself. Mr. Graham has mis- 
understood my meaning when I said that the above kinetic erergy 
was “lost.” The context, however, made the meaning plain, 
because this energy was included in the ‘‘ useful work done,” not 
in the ‘‘ waste work.” ‘‘Lost” was intended to mean, not wasted, 
but necessarily spent outside the fan; in the same way that the 
work done on the drag of the mine is “‘spent” or “lost.” But I 
include it under the term W for quite different reasons from those 
given by Mr. Graham. His analogy with the water issuing from a 
fire-hose nozzle is a false one. There the work to be done is to prc- 
ject the water as far as possible, which can only be done by prc- 
jecting it with as high a velocity as possible. The high discharge 
velocity is an essential condition of the utility of the fire-hose. It 
is not in the least so with a ventilating fan. 

I enclose for Mr. Graham the correct re’ 
issued by the Mining Institute. 

August 3rd. 


rt of the paper as 
OBERT H, SMITH. 


ENGINEERING CASES IN THE LAW COURTS. 

Srr,—Your remarks on the patent right case of Gwynne v. Drys- 
dale has recalled to my mind a subject on which I have long meant 
to address you, and that is, the perfect farces into which many of 
the engineering cases tried in the London courts resolve them- 
selves. This, I take it, is owing chiefly to the entire absence, 
except in the Admiralty Court, of engineering assessors. My 
business takes me considerably into the courts, and I can call to 
mind many ludicrous scenes, and as an illustration I will mention 
one, leaving out names. The case—one on the imperfect construc- 
tion of machinery—had been referred froma superior court toa public 
arbitrator, and occupied some seven days. The leading counsel 
for the defence, after being well coached up on the engineering 
points, addressed the arbitrator for some half-hour, trying to 
explain a point to him, The arbitrator said, ‘‘ Oh, Mr. Jones, you 
mean so-and-so.” ‘‘NoI don’t,” said Mr. Jones, amidst roars of 
laughter; ‘‘I mean exactly the opposite.” To try and elucidate, 
arbitrator, counsel, and witnesses adjourned in cabs to view the 
machinery, with the result that many of them on their return were 
in a worse fog than before. Is it right that engineering cases, 
which often cost large sums of money, should be left almost to 
chance as to who secures the verdict? If a competent engineering 
was appointed to sit with the judge, much valuable time 
and money would be saved, and I ask THE ENGINEER to make the 
matter public, with the hope that some change may eventually be 
brought about. If the engineering profession as a body demanded 
this, I do not think they would have to wait long, but “‘ what is 

everyone’s business is no one’s.” M. Powis Bate, 

Appold-street, E.C., August 1st. 


HEDGES’ SPEED GAUGE. 

Srr,—Captain Shiffow, R.A., is quite right in pointing out the 
apparent discrepancy in the illustration of my s| gauge, but as 
the variation of diameters of the bubble at high and low speed is 
not more than }in., it was purposely omitted on account of the 
small scale of the diagram to avoid confusion. I am gratified to 
see your correspondent understands the special novel arrangement 
of my speed gauge, and beg to thank him for the clear way in 
which he proves the unconvertible law that the depth to which the 
onatheiell extends is proportional to the number of revolutions. 
It appears from his explanation that he supposes the volume of 
the air to be changed. This is not the case, which I have proved 
by leaving a small hole open in the top of the tube cover. The 
working of the gauge on board ship does not affect the law, nor is 
the bubble displaced when the instrument is inclined or violently 
shaken. KILLINGWORTH HEDGES, 

25, Queen Anne’s-gate, S.W., 

July 27th. 
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ELECTRICAL ENGINEERING AT THE 
INVENTIONS EXHIBITION. 
No, X. 

Messrs. Matuer AND Puatt, of Manchester, exhibit 
improved Edison and improved Gramme dynamos. The 
improvements are mainly due to Dr. John Hopkinson, 
who was probably the first in this country to apply a 

igorous mathematical treatment to questions connected 
with the design of dynamos. It will be remembered that 
the original Edison machines brought over from the 
United States—and some of which can be seen even now 
in the electric light shed—were remarkable for the arrange- 
ment of their field magnets. Each limb consisted of two 
or more cylindrical bars of comparatively small diameter 
and great length, and the two pole pieces as well as the 
yoke were huge blocks of cast iron. It is difficult to 
imagine what may have been the reason for this extra- 
ordinary arrangement. The most plausible explanation 
which will probably occur to many is that the long and 


bars the length of one turn is 3d, whilst the area 
enclosed is “75 d*. If we now take a bar of oblong 
section consisting of a flat part of width *d and two semi- 


circular ends ; d, the perimeter is again 3 # d, but 


the area enclosed is 1°25 x d*, or about 66 per cent. more 
than in the former case. With the same length of wire 
we are therefore able to excite a magnet containing 66 per 
cent. more iron, and obtain a correspondingly stronger 
field. These considerations are so simple and self-evident 
that one cannot help wondering why magnets with sub- 
divided limbs were ever chadeat In the Edison-Hopkin- 
son dynamo the magnets consist of wrought iron cores of 
those for the 550-light machine being 18in. 
wide by 9}in. thick. The area of cross section is 171 
square inches, and the length of each limb is 24in. There 
are eight layers of exciting wire, each layer containing 
193 turns of ‘095 wire. The total number of turns on 


both cores is therefore 3080, and the resistance is 16 ohms. 
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known under the name of the “Manchester” dynamo. A 
small machine of that class will be found in the East 
Arcade, and a larger one, driven by a Manchester diagonal 
engine, with special belt-tightening gear, is placed in the 
electric light shed, and was originally employed in lighting 
the West Refreshment Pavilion and Tea Gardens. Onin 
to some alterations in the arrangements for lighting the 
subway, the Manchester dynamo is now —— that 
work, and its original circuit has been shifted over to the 
combined Allen Engine and Kapp dynamo, which we 
illustrated last week. 

The general arrangement of the “ Manchester” dynamo 
and engine will be seen from our engravings, Figs. 1 and 
2. Fig. 3 is an end view of the dynamo alone, showing to 
a somewhat larger scale the shape and position of field- 
magnets and the attachment of the brushes. The magnet 
cores are wrought iron cylinders 7}in. diameter, and the 
exciting coils are 12}in. long. They are placed vertically 
one on each side of the armature between the two cast 
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AND IMPROVED EDISON DYNAMO. 


thin bar was chosen in order to produce a maximum | This gives an exciting current of 6°88 amperes, and 


magnetic moment with a minimum expenditure of exciting 
energy. If this surmise be correct, there must then have 
existed a strange misconception regarding the proper 
function of field magnets. We know now that it is not 
the magnetic moment of each limb, but the number of 
lines of force passing between armature and pole pieces 


which determines the electro-motive force of a dynamo. 
Hence all good modern machines are designed with a view | 


of making the number of lines a maximum; and this can 
best be done by employment of stout magnets of just 
sufficient length to get the necessary amount of exciting 
coils on. The subdivision of the core inte a number of 
thin and long parallel bars has not only the disadvantage 
of increasing the magnetic resistance of the circuit, but 
also the additional drawback of wasting part of the 
exciting wire, as will be seen from the annexed diagram. 
Let A BC be three circular bars joined | a. a an 
by one common pole-piece P, and let Cs 

the exciting current circulate as shown \ 

by the arrows. It will be clear that , 
those portions of the wire which come 
nearest to each other between the bars 
must, on account of the opposite direc- 
tions of their currents, neutralise each 
other to a certain extent—or, in other 


words, part of the wire is wasted. Neglecting the differ. 


ence between the diameter d of the bar and the mean 
diameter of the exciting coils, we find that for the three 


| a total magnetising power of 21,300 ampéreturns. The 


armature consists of charcoal iron discs 911in. diameter, 
and is wound with forty complete turns, or eighty 
half convolutions, of 16-strand ‘069 wire. The machine is 
intended for an external current of 300 ampéres, and since 
the area of conductor on the armature is 16 x ‘00374 = 
*0597, we find the density of current =— =2570 
amperes per square inch. The density of current in the 
magnet coils is 970 ampéres. In all there are 205 lb. of 
wire on the magnets, and 551b. on the armature, making 
260 lb. for an output of 33,000 watts at 800 revolutions, or 
127 watts per lb. of copper. This is a very high figure, 
perhaps the highest ever reached in dynamos of equal 
speed. The commutator has 40 bars insulated with mica, 
and the attachments to the armature coils are made with 
gold-plated spoons, which system ensures good contact, and 
_ at the same time admits of easy removal for the purpose 
of repairs, There are three brushes on each side, with 
adjustable spring and hold-off catch. The resistance of 
the armature is 0009 ohms, and the statement of 
the efficiency as forwarded to us by the makers is as 
follows :—Total electrical power developed, 34,631 watts ; 
loss in magnets, 784 watts, or 2°23 per cent.; loss in arma- 
ture, 847 watts, or 2°47 per cent.; available in external 
circuit, 33,000 watts, or 95°30 per cent. We illustrate 
| this dynamo in the annexed engraving. The other t 
' of machine exhibited by Messrs. Mather and Platt is that 
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‘MANCHESTER’ DYNAMO. 


iron pole pieces, which have suitable extensions. The 
bottom pole piece forms also the base plate of the machine. 
The armature is a Gramme ring containing 120 convolutions 


| of ‘203 wire, the core being 12in. —_ and 12in. external 


diameter. We are not at liberty to publish the mechanical 
details regarding the manner the core is supported on the 
spindle; but as regards the wires, they seem to be held in 
place by friction only. There seems to be no special pro- 
vision made for ventilation of the core except in so far that 
the external coils do not cover the whole surface of the 
core. The commutator contains forty bars insulated with 
mica, and the armature coils are attached to it in the 
usual way by soldered joints. Since full details 
of the construction of the armature are not available 
we can only approximately calculate the total length of 
conductor. It is probably about 110 yards. The com- 

nsation curve of this machine has been forwarded to us 

y the makers, and from it we find that, at a speed of 
1050 revolutions a minute, the external electro-motive 
force is 110°9 volts if external current is 60 ampéres, 111°7 
volts if external current is 120 ampéres, 111°1 volts if 
external current is 180 ampéres, and 110°5 volts if external 
current is 213 ampéres. From these figures it appears 
that every yard of conductor on the armature produces one 
volt in the external circuit—a most satisfactory result. 
The magnets are compound wound, each limb containing 
1680 turns of 065 shunt wire, and 42 turns of treble ‘203 
main wire. The resistance of the shunt is 19°36 ohms; 


that of the main, ‘012 ohms; and that of the armature, 
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023 ohms, With a full load of 220 ampéres, the exciting 


power on each limb is therefore 1680 x ioe + 42 x 220 
= 10,700 ampéreturns, whilst the density of current is 
1750 ampéres in the shunt and 2270 amperes in the main 
wire. Most electricians will probably be inclined to think 
that these figures are too high, and that in continuous work 
the coils would become hot. From a circular issued by 
Messrs. Mather and Platt we learn, however, that a similar 
machine, but of smaller size, was actuall kept running for 
twenty-five consecutive hours, when the field coils were 
only found to be slightly warm, This is a most remark- 
able, we might almost say an astonishing result, especially 
if it be remembered that the special shape of the magnets 
would rather favour heating than otherwise. It may be 
opportune in this pee to refer to the investigation made 
by Prof. Forbes with regard to the heating of a wire coil by 
the passage of a current. In a paper read before the 
Society of Telegraph Engineers, Professor Forbes has 
shown that the rise of temperature ¢ in centigrades of a 
coil of r ohms having an exposed surface of S square centi- 


metres can be calculated by the formula ¢ = 7 where 
E is McFarlan’s constant, which can be taken at ‘0003, 
and C is the current. The meaning of this equation is 
that the heat generated by the loss of 7 C* watts is con- 
tinuously being "oe into the surrounding air by the 
surface of the coil. If we assume that the permissible rise 
of temperature should be the same in all dynamos, we find 
that the proportion between the surface — and the 
work used up in exciting the coil should a constant. 
Now, a circular magnet evidently a smaller surface of 
coil exposed than an oblong or rectangular magnet of the 
same area of core, and onelans we should expect the 
magnets of the Manchester dynamo to be especially 
liable to become hot. If experience does not confirm this 
it would seem that the cooling effect of the surface of coils 
is in reality greater than is generally assumed, and we 
might use the dynamo just described as an example from 
which we can find the relation between cman surface 
and watts used in the exciting coils. If we neglect the 
end faces of the coils—parts of which are covered by 
the pole —- total area exposed is about 1000 
square inches, whilst the loss in the magnets is 638 watts 
in the shunt coils and 582 watts in the main coils. In all 
we have thus 1220 watts transformed into heat, and this heat 
isdissipated by asurface of 1000square inches. Tobe perfectly 
safe we would be inclined to allow rathermore cooling surface 
—or a lesser density of current, which comes to the same 
thing—than has been done in the Manchester dynamos, 
and we would fix as the limit one watt for every square 
inch of cooling surface—a simple and easily remembered 
rule. It is, however, scarcely possible to lay down a hard- 
and-fast line, since the pole pieces and other masses of 
metal on the machine also assist in dissipating heat, and it 
is difficult to correctly estimate the influence of those parts. 

The electrical efficiency of the machine is 90°6 per cent., 
and the weight of copper used is—on armature, 421b.; in 
shunt coils, 1001b.; and in main coils, 1001b.; in all, 
2421b. for a maximum output of 24,200 watts, or 100 
watts for every pound of copper. 

The dynamo is driven, as stated above, by one of Mather 
and Platt’s diagonal twin engines, with cylinders 8in. 
diameter, 10in. stroke, running at a speed of 175 revolu- 
tions a minute. The fly-wheel, which at the same time 
serves as pulley for the belt, is 5ft. Gin., and its boss is 
extended into the crank shaft bearing in order to obtain 
more wearing surface. The dynamo is placed close to the 
engine, and, in order to give the belt more grip over its 
pulley, the tightening arrangement shown in our illustra- 
tion is . It consists of a swivelling arm which carries 
at one end a pulley riding loose on a stud. The other end 
of the arm is formed into the segment of a worm wheel, 
into which gears a worm fixed to the bed of the dynamo. 
By turning the worm the lever is raised or depressed and 
the gripping power of the belt adjusted accordingly. 


MISCELLANEOUS MACHINERY AT THE INVEN- 
TIONS EXHIBITION. 

Messrs. Rosey anv Co. exhibit at the Inventions Exhi- 
bition an engine fitted with a single valve, or, as it is 
called, the Corliss Sepang which is principally applicable 
to small engines. Of this we give engravings in detail show- 
ing section of the valve, its attachments, and the governor. 
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The engineisfitted with anordinaryslide valve, which admits 
the steam to three-quarters of the stroke, and exhausts in 
the ordinary manner. The double-beat valve shown in 
the engravings stands immediately over the steam chest, 
the space in which is reduced to barely enough to contain 
the valve, and to allow it to travel. Steam enters by the 
passage A, Fig. 1,and when the valve is open, through the 
spaces shown by the arrows. The valve B is lifted at the 
commencementof eachstroke, but themomentat whichit has 
to be dropped again, and cuts off the steam, depends upon 
the position of the governor, while the actual work of lift- 


ing the valve is done by an excentric from the engine, 
so that the governor has merely to do the control. The 
valve spindle through a stuffing-box, and is con- 
nected to the short piston C, to the upper part of which is 
secured a buckle D, which has a hard steel face on its 
upper surface. Within this buckle work the ends of the 
two levers E! and E*. These levers are keyed to two 
horizontal shafts F! and F’, upon which shafts are adjust- 
able spiral springs, tending to give a constant dead pressure 
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to the inner ends of the levers, The outer ends of the 
levers have hard steel faces G! and G*. The rocking lever 
H, which works upon the centre L, is actuated by an ex- 
centric on the crank-shaft, and is so set that one end is 
depressed at the forward and the other end at the backward 
stroke. Upon the centre pins J' and J’, at each end of 
this lever, are hinged the crank levers K' and K’, and as 


the nut of the lever H is depressed, the point of K' press- 
ing upon G! raises the valve B from its seat, and admits 
steam. As this depression continues the point of the 
lever K moves inwards, and, sliding over the face of G', 
releases it, when it immediately springs upwards, the 
valve falls, and instantaneously cuts off the admission 


of steam. Were these levers K! and K? fixed, the 
distribution of steam would be constant; but the inner 
ends of these levers rest upon the buckle L, which is 
secured to the lower end of the — spindle, and is 
raised or lowered by the action of the governor. It will 
be seen that as this buckle L rises, taking up with it the 
inner ends of the levers K! and K’, their outer ends 


approach nearer together; and while they would continue 


to lift the valves, they release them much sooner—when 


the governor is down the weg of release being at five- 
eighths of the stroke, and when it is in its highest position 
the whole of the steam is cut off. Diagrams Nos. 1 and 2 
are taken from an engine fitted with this simple apparatus. 
Figs. 2, 3, and 4 show an engine fitted with the more perfect 
used in larger engines. These illustrations show 
tbe general design of the engine, how the valves are 
placed, the method of working them, and of driving the 
governor. Figs. 3 and 4 show details of the same to a 
larger size. In this case it will be seen there are two admis- 
sion valves A! and A’, one at each end of the cylinder. 
A’ is in section, and shows not only the valves, but the 
small cylinder containing the air piston and special spring. 
The spring is used to insure the instantaneous closing of 
the valve, and the piston B to prevent it coming violently 
upon its seat, a slight adjustment of the set screw C so 
regulating the quantity of air confined within it as to allow 
it to drop down suddenly, but without any violence. The 
action of the governor is precisely the same as in the single 
valveapparatus; butthere being two admission valvesinstead 
of one, and close upon the cylinder, the cut-off is a little 
sharper and the diagrams more perfect. Di 5 and 6 
show diagrams taken from an engine with this valve gear. 

On page 103 we give a section oo the — 
cylinders, and a plan of the large patent plate-closing 
double power fixed rivetter, shown in our full page engrav- 
ing last week. The operation of properly closing a rivet 
is not quite such a simple matter as it appears. In boiler 
work especially, the bringing of the _— together and 
keeping them in close contact while the rivet is squeezed 
up, is a very important feature, which, until a com- 
paratively recent date, was either lost sight of altogether, 
or at best provided for in a very imperfect way. It might 
seem, on first consideration, that the plates could be brought 
together by merely using a heavier pressure on the rivet- 
— dies, a practice which is still adhered to by some 

ers, This, however, isa mistake, as the increased pres- 
sure has in many instances produced permanent injury to the 
plates, while, as the full pressure does not come on until the 
rivet is headed, it was often found that some of the mate- 
rial of the rivet had been squeezed in between the imper- 
fectly closed plates, which, of course, effectually prevented 
their being brought together at all. Besides this, unless 
the plates are in perfectly close contact, and are kept so 
during the operation of closing the rivet, every extra ton 
pressure put on over and above that n to crush up 
the hot rivet is wasted, its only effect being to produce 
the defects above referred to. From the experience gained 
in the construction of over 800 machines of all sorts, Mr. 
Tweddell, in conjunction with Messrs. Fielding and Platt, 
Gloucester, has designed the patent plate-closing machine 
and rivetter which we now illustrate. The introduction 
of hydraulic pressure rivetting machinery by Mr. Tweddell 
some twenty years ago permitted a great improvement in 
the method of closing, over what was geomet in use. 
Before rivetting commenced, flat-headed closers were put 
in the die holders, and the boiler being slung up, the seam 
to be rivetted was passed between these closing tools, and 
the service bolts tightened up. In common, however, 
with other devices since employed, this system had the 
objection of taking the pressure off the plates before com- 
mencing to close the rivets. The machine now referred to 
was designed to overcome this defect, while embodyin 
several other recent improvements as well. The gene 
view given last week shows a type of machine which, for 
100 tons pressure, has been made with a gap of 12ft. 
The same design is also adopted for exerting pressures up to 
150 tons, two machines having been made of this power, 
with gaps somewhat less than those for the smaller powers. 
A number of machines for exerting a pressure of 80 tons 
have also been made, and it is the opinion of many engi- 
neers of great experience in this branch, that 80 tons, when 
divided into two powers, one for plate-closing, and the 
other for rivet-forming, is quite sufficient for the heaviest 
boiler work yet made, and is probably more than equal to 
120 tons applied without the plate closed, even assuming 
that the latter pressure did not produce either of the inju- 
rious effects to which we have referred. 

The engravings, page 103,show asection through the work- 
ing cylinders. The plate-closing cylinder A is contained 
within the movable rivetting cylinder F, the ram C on which 
this works being fixed to the main frame of the machine. 
When in use, the pressure water from the accumulator 
oe pipe L is always on the cylinder A, tend- 
ing to keep its ram G out. This ram carries an annular 
cap H, encircling the cupping tool E, and alwa 
about an inch ond a-half in advance of it. The mode 
of working is as follows:—Upon opening the valve 
D to the accumulator, the cylinder F moves forward, and 
since the s A is filled with water at the same pressure, 
it practically forms part of the moving cylinder F, and 
goes forward with it. The closing tool H being, as 
already stated, about 14in. in advance of the die E, it 
touches the plates first; but since the area of the ram C is 
more than double that of the ram G, it continues to 
advance by itself, forcing part of the water contained in A 
back into the accumulator, and pushing forward the 
cupping die E. While this is being done it will be evi- 
dent that the pressure due to the area of A is being 
exerted on the plate closing tool, thus squeezing the plates 
together. In the 100-ton machine this pressure amounts 
to 40 tons, the balance of 60 tons being exerted on the die 
for forming the rivet. If the work is very heavy, by 
opening the valve B to exhaust, the pressure is released 
from A, and the whole 100 tons due to the main cylinder 
Cis put upon the rivet head, but this occurs after the 

lates have been closed, and the rivet to a large extent 
ormed, so that “washering” is impossible. e actual 
time occupied in closing a rivet is no longer than it is with 
the ordinary direct action machine. The two JK 
are the automatic returning rams, these, together with the 
usual arrangements for adjusting the stroke to meet any 
variation in length of rivets, or thickness of plates, being 
original design. It wi observed that the cupping too! 
is practically flush with the top of the cylinder, this object 
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being attained without cranking the die, or throwing any 
undue strain either on the die, or the working parts. 

In addition to the arrangement as described, the machine 
can also be worked for lighter rivetting without using the | 
large ram atall. This is accomplished by removing the 
closing tool and substituting a cupping die, and using the 
small ram G by means of the valve B. This is a great 
convenience, as with these long gap machines the whole of 
a marine boiler furnace can be rivetted up, as well as the | 
joints to the combustion chamber, besides which there is 
always a lot of odd work to be done in a boiler yard for 
which a comparatively small pressure will suffice. Another 
advantage of the arrangement is the facility it affords for 
flush rivetting. We hope to describe how this is done on 
a future occasion. For the present we will only say that 
we believe the difficulties in doing this class of work by 
machinery have been entirely overcome. 

The arrangement of valve levers is clearly shown. 
There are only two, and in some cases they are worked by 
a foot treadle. As a rule, however, there is no advantage 
in this, as when the machine is fitted with an overhead 
hydraulic crane—as is generally the case—the crane valve 
levers are placed alongside those shown in the engraving, 
and one man then does all the lifting and adjusting, as well 
as the working of the rivetter. In some cases users 
require gear to adjust the length of stroke automatically, 
and such gear was fitted many years ago by Mr. Tweddell. | 
It is, however, not recommended by him. Indeed, it is | 
quite evident there is considerable risk in its use, as it | 
really does away with one of the chief advantages of | 
hydraulic rivetting, viz, its uniform pressure under all | 
conditions. This is its principal advantage over geared | 
machines. Suppose, for example, a rivet to be too long: 
Then the ram only stops the sooner, and makes a larger 
head, but puts on a definite and known pressure; while, 


LEGAL INTELLIGENCE. 


JOHN GWYNNE v, DRYSDALE AND CO. 

THE following is the judgment or opinion delivered by Lord 
M‘Laren in the case to which we have referred on two recent 
occasions :— 

Lorp M‘Laren: After conferring with Professor Tait, who is 
acting as scientific assessor in this case, I do not think it necessary 
to call upon the respondents’ counsel. Indeed, as we mentioned 
at an earlier period of the proceedings, our impression has been 
throughout that a case of infringement has not been established ; 
but I am glad that the evidence for the respondents has been 
taken, because there are some points that have been elucidated 
more fully than they were by the evidence for the pursuer, and 
that irrespective of their bearing in favour either of the one party 
or of the other. This is an application for interdict against the 
contravention of the letters patent taken out by Mr. Gwynne for 
improvements in centrifugal pumps, the improvement consisting in 
an arrangement whereby the pump shall be made to turn round 
or swivel in relation to the frame of the engine or motor, so that 
its suction and discharge pipes may be placed at successively dif- 
ferent angles to the perpendicular. We have nothing to do with 
the mechanism of the pump itself. I understand that the centri- 
fugal pump is a pump in which the water is lifted by the revolution 
of vanes, which takes the place of the reciprocating movement in 
the common pump; but that really does not enter into this case at 
all. Now, we have no doubt, upon the evidence and the explana- 
tions that have been given, that this isa useful improvement, and, 
as described in the specification, it is the proper subject of a 
patent. It appears that Mr. Gwynne had been asked by some of 

is customers whether he could not supply a pump in which the 
direction of the suction and discharge pipes could be altered, and 
he reflected, and came to the conclusion that the best way of doing 
so was by changing the adjustment of the whole pump case, ins 
of attempting to impress such a movement merely upon the pipes, 
and we have had reasons given why this was the proper way of 
accomplishing the object. The mechanism described is of a very 
simple character. Of course, it is not claimed that ef of the 
mechanical parts are new. The claim is for accomplishing the 
object of swivelling the pump by a suitable combination of known 
mechanical arrangements; and the mechanical appliances are 


SECTION THROUGH CENTRE OF BOGIE 


SWIVEL BOGIE LOCOMOTIVE BY THE VULCAN FOUNDRY COMPANY. 


on the other hand, if the rivet is too short, the ram travels 
further, but still exerts the same closing pressure. The 
same, of course, applies to passing over different thicknesses of 
plates. Hence any tappet or other gear arranged to cut short 
the outward stroke at any point is most dangerous, and 
the machine might as well be a geared one with fixed 
range. The same objection does not, however, apply to 
stopping the return motion of the ram, which has 
nothing to do with closing the rivet, and this is effected 
in a very neat manner by the arrangement shown by 
means of which the water consumption is greatly econo- 
mised if a quantity of short rivetting has to be done. A 
tappet bracket N is attached to the main cylinder, which, 
it will be remembered, moves, and which as illustrated is 
shown at the back of its stroke. On the centre pin U, at 
the end of the lever U R, works a quadrant O with a 
number of steps in it, and these steps, by means of the 
lever P, can be successively brought in front of the tappet 
bracket N. The lever U R is fixed to the spindle by 
which the valve is worked, so that as soon as the tappet 
engages with the quadrant, it is carried round, and closes 
the exhaust, so stopping the return of the ram. The 
various steps permit of this action taking place at different 
parts of the stroke, regulation being effected by a simple 
movement of the hand lever P. 

The quality of the work done by these machines is, as 
might be expected, of a very high class, and at the 
Exhibition may be seen some very fine specimens, 
among which we will only mention some plates, joined 
together by rivets 2in. diameter. We understand that 
machines of this type have been supplied to Messrs. 
Maudslay, Sons, and Field; H.M. Dockyard, Keyham ; 
and many of the leading boiler-makers both in this 
country and abroad. In conclusion, we may say that 
this machine seems to us to embody all the essential 
qualities of a first-class rivetter, suitable for turning out 
the very best work, and we are pleased to see that Mr. 
Tweddell, though first in the field, has laid himself out 
to meet the latest conditions of boiler rivetting demanded 
by the high pressures now being used in modern marine 
engines. 

In further illustration of the swivel bogie locomotive 
which we illustrated in our last impression, we now give 
a transverse section showing the arrangement of the 
bogie. 
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have been made at the Admiralty:—Harry W. Wilkins, engineer, 
to the Express; and Charles J. Cock, engineer, to the , for 
service in the Ariel, 


these—the flanges of the pump and the engine frame are to be 
bolted together; but as the pump overhangs, and its weight is to 
be borne by the flange of the engine seat or motor frame, it is 
necessary that there should be a trunnion or cheek, or some pro- 
jecting part of one of these flanges, which is made to fit a corre- 
sponding depression in the other; so that the weight of the over- 
hanging pump shall be to a large extent borne by this projection, 
and not thrown upon the bolts which couple the two plates 
together. That would be necessary in any case of an overhanging 
pump, although it were not.intended to be swivelled. But where 
it is intended to be swivelled, care must of course be taken—first, 
that the flanges, if plane, have their plane surfaces truly at right 
angles to the axis of the shaft that is to pass through them; 
secondly, that the trunnion, or whatever is its proper name, should 
be a true cylinder or surface of revolution; and thirdly, that the 
cylindrical surface should be concentric with the shaft. These are 
conditions which, I should imagine, would occur to every person 
having even the most elementary knowledge of mechanics, and 
certainly to any engineer who is setting about such an invention as 
this. It is not only necessary that the pump should rotate for the 
purpose of adjusting it, but also that it should be securely clamped 
and fixed at the required angle when it is working, and that is 
provided by an arrangement which I need not describe in detail. 
There is an annular slot with a T-shaped section cut in one of those 
flanges, in which the heads of the four—or other number of—bolts 
are confined, so that the bolts are capable of moving round the 
annular slot, but not of being pulled out. These pass through 
holes in the other flange, and are secured behind it 7 nuts, The 
result is—and I believe in this I am also expressing the opinion of 
the learned assessor—that the merit of this invention or improve- 
ment consists in this, that you have the power of free rotation to 
any required angle, the power of moving the rotating pump case 
by simply slackening the screws without displacing them, and the 

wer of clamping the pump at any angle that may be required. 
There might be other mechanical means of accomplishing these 
objects, but they are certainly accomplished by the movement 
which is described in the specification, and, in the opinion of the 
assessor, accomplished in a very efficient and practical manner. 
Therefore there can be doubt that the patent is a good patent if 
it has not been anticipated; and we have not had any evidence 
that deserves consideration on the subject of anticipation, because 
we are quite clear that neither the patent of Mr. Bessemer nor the 
patent of Mr. Newton, which professedly relate to other subjects, 
is an anticipation of this improvement for the purpose of swivel- 
ling. The important points are, that the rotation may be made 
without disengaging the screws so as to interfere with the stability 
of the pump, and that those screws can be clamped in any angular 
position. It is easy to see that any improvement of this kind 
might be varied by mechanical appliances. If an infringer leaves 
out some part of the inventor’s design which, though useful, is not 
essential to it, this would be a colourable variation of the patented 
invention. It would be doing in a less perfect way the thing which 
the inventor has patented. If an infringer makes use of an 
inventor’s design with improvements of his own, that would also 
be a colourable variation of the invention, and it will be so where 
a part or parts of the inventor’s design are varied by the substitu- 
tion of chemical or mechanical equivalents for one or more of the 
elements of the inventor’s design. If you had, for example, a slot 
eut upon the outside of one of the flanges instead of on the inside, 


or if you had a number of ee shaped like a vice to clamp the 
two flanges together, but capable of having the screws relaxed 
while the one flange was being turned round, I should have little 
doubt that a court of law would hold this to be a mere mechanical 
variation. But supposing the pumps made by the respondents 
were intended to be moved ben to Nefinite angles by taking out 
the bolts and changing the bolt-holes, it is a very different question 
whether a pump so made, capable of being turned only to definite 
angles, determined by the number of bolt-holes through which the 
bolts pass, would be a mechanical variation of this design. As at 
present advised, I think it would not; and I think that is also the 
opinion which Professor Tait is inclined to come to, because in the 
case supposed you have nothing more than the means of turning 
the pump upon a hollow bearing, which is a very well-known 
elementary mechanical part, and a mode of clamping entirely 
different, not only in external form, but in principle, and not 
admitting of the clamping at any required angle. It is necessary I 
should dwell a little upon this, because the specification sets out by 
saying, ‘‘I arrange the pump case with the suction and discharge 
pipes to swivel, so that the suction and discharge pipes can be set 
at any angle without interfering with the driving engine;” and 
then in the claim the thing claimed is described to be ‘‘the — 
ing tlie pump case to swivel, substantially as hereinbefore described, 
with reference to the accompanying drawings for the purpose 
specified.” Now, reading these two passages together, and with 
reference to the description, we think that the claim was for an 
attachment of the pump to the motor frame which would allow 
the pump to be placed at any angle, and not merely at certain 
definite angles, and that the arrangement or means for securing 
the pump to the motor frame when it was in use must be substan- 
tially of the character described in this specification and drawings 
—that is to say, it must be a clamp allowing of continuous motion, 
and not merely a series of bolts that may be taken out and replaced 
in successive positions. While I have thought it right to state our 
view upon this part of the case, because we have had some indica- 
tion that possibly swivelling pumps of that kind may hereafter be 
made; yet, strictly speaking, the question raised by the evidence 
here is, whether Mr. Drysdale ever made pumps which are capable 
of being used in this way at all. There are some little variations 
in the evidence on the subject, but I think the weight of the 
evidence in relation to the defenders’ pumps is to this effect, that 
unless the holes were bored for the purpose of being interchange- 
able, so that each hole of the one flange might be successively placed 
opposite the holes in the other, it would be impossible to secure 
the pump in successive positions, because the bolts would not fit. 
That would be the case even supposing the bolt-holes were placed 
«pene at equal distances, as they usually are, for the sake 
of symmetry, and equal distribution of strength. There is no 
doubt as to how the operation of boring is done, when the bolt-holes 
are not intended to be interchangeable. First, the holes are laid 
off on the one plate and bored, and then that plate is placed in 
juxtaposition to the other plate, and the holes in the other plate 
are bored through from those of the first, and they are bored so 
that the bolts are to fit them tightly. Now, unless all the holes 
were placed with absolute accuracy on the same circle and at abso- 
lutely equal distances, the result would be, that after one of the 
plates is turned round less than a circle, the holes in the two 
lates would not be simultaneously opposite each other, and there 
is no evidence that any attempt was made on the part of Messrs, 
Drysdale’s foreman or workmen to secure that equidistance of the 
holes which would admit of the two flanges being bolted together 
in different positions. No doubt it might be so. The gentlemen 
from that establishment quite candidly admitted it might be so, 
and I have no doubt occasionally it would be so, but they do not 
think, and nobody has said, that holes which are not drilled for 
the purpose of being interchangeable would, in the general case, 
be found to be so, or that that would be a mode which the maker 
would use if he intended the flanges to rotate face to face. It 
seems quite certain, according to the evidence of Messrs, Drysdale’s 
aoe that they never went ——— the proper process of manu- 
acture to enable such a result to obtained. The evidence of 
Mr. Morton, to whom I put some questions on the subject, is quite 
conclusive. He says that very great care must be used; and he 
described the means of obtaining absolute equidistance on the part 
of the bolt-holes, and he said it was impossible that any person 
who received a pump in which these precautions had not been 
taken could bore holes such as would admit of the pump being 
swivelled—that it would have to be taken to a shop, and the holes 
bored by the aid of the proper tools and machinery. When we 
come to the actual machines made by Messrs. Drysdale, only three 
cases were founded upon by the pursuer. The first was the case 
of a pump that had been supplied to Ramage and Ferguson, of 
Leith, and it appears that in this instance the flanges of the pump 
were not circular, but what is called D-shaped, one side being a 
straight line and the other acurve, and the straight side was made 
to rest upon a bracket cast on the motor frame, and therefore it 
could not be turned round. It is said that by withdrawing the 
one plate from the other until it cleared the bracket, it might be 
turned round to an angle and then replaced. I do not know how 
far that is practicable, but the bolt-holes would certainly not be 
opposite each other, because they were not equidistant, and the 
arrangement of the flanges and holes was such as would only be 
adopted for a fixed overhanging pump. In the case of the machines 
that were supplied by Messrs. Drysdale to the contractors for the 
Forth Bridge, I think some of them were of the same construction, 
and some had circular flanges; but Mr. Arrol, who desired for 
some special purpose to alter the angle of the suction and dis- 
charge pipes, caused the two plates to be detached and the angle to 
be ohn gee then he found that the plates would not fit. What 
corresponds to the trunnion—the circular projection on the one 
flange intended to fit into the other—was not concentric with the 
driving shaft; and consequently, when the flange was turned 
round, the two parts of the bearing through which the axle was 
to pass were not opposite each other, and the axle could not have 
been passed through the pump in that position without being 
strained or broken. There could not be stronger evidence that the 
ine in question was never made for the purpose of being 
swivelled ; and there is nothing to show that if the experi. 
ment had been tried upon the other pumps supplied to the 
Forth Bridge contractors, any different results would havo 
been obtained, or are to be expected. Then, further, it has been 
shown that if Messrs. Drysdale’s object was to make a non-rotating 
pump to hang to the motor frame, they could not well have 
adopted any other mode of connection than that which they had 
adopted. It would be quite contrary to sound mechanical prin- 
ciples merely to bolt the two flanges together without a central 
boss or projection. It need not be circular; it might be square or 
any shape; but there must be some ago pe to bear the weight, 
and relieve the bolts from the weight, and also to relieve them 
from the stress which would be otherwise put upon them by 
the revolution of the pump. No doubt these projections are 
generally made cylindrical, because that is the easiest way 
of making them. They can be turned to the same gauge in the 
turning lathe, and the one will readily fit into the other. Na 
better way has been suggested, and therefore we may take it that 
Messrs. Drysdale have just made a connection between the pum 
and the motor, as any honest maker would do who ieiaaen 
to make a fixed pump, and not to copy the patent. All that can 
be said is, that if the plates were taken off and re-turned, and new 
holes bored in them, you might get a pump which would swivel ; 
but surely it can never for a t be contended that this would 
be an infringement of the patent, assuming the object is not 
to make a swivelling pump, but one of the ordinary description. 
The only remaining point in the case is the order or offer which 
was made to execute a swivelling pump. It is rather a peculiar 
order. There were two cases—there was one spoken to yesterday, 
and one this morning. The case spoken of yesterday depends 
entirely upon the im ion made upon the mind of the witness 
who spoke to it—Mr. Beal. Mr. Beal went there—I don’t think 
he is to be blamed at all—but he went there by arrangement with 
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Mr. Gwynne, to find out information; and he made proposes for 
the supplying of pumping engines; and he says that Mr. Drysdale 
offered to make him a swivelling pump if he desired it, but he did 
not give an order. Mr. Drysdale does not remember having said 
so; but as he did offer in writing to make a swivelling pum 
for another person, I think it is very likely that Mr. Beal’s recol- 
lection is correct. Drysdale certainly made an offer to Mr. Allan 
in the letter which we have in process, Well, in the first place, 
these cases are open to the observation that they were both offers 
obtained from Mr, Drysdale by persons who were seeking for 
evidence of a contravention of the patent, and it is quite certain 
that Drysdale never supplied swivelling pumps to any previous 
customer. Further, the offer is a very general one. He does not 
say that these swivelling pumps which he was to supply were to be 
according to the description in Gwynne’s specification. We have 
been shown a model of the machine intended to be supplied, but I 
do not know that that was necessary to the case. The patent does 
not claim every mode of swivelling a pump; indeed I do not think 
a legal specification could be drawn such as would embrace every 
arrangement of swivelling—at all events, it was not so done hero, 
and I cannot assume that the intention was to infringe the patent. 
The ptesumption is always in favour of innocence, and I must 
assume that Drysdale meant to supply something which was not a 
contravention. If Mr. Allan had allowed the arrangement to go 
on, and had ordered a swivelling pump, we would then have seen 
what it was like, and puny a case of infringement might have 
been made out; but the mere statement that the offer was made 
to supply a swivelling yeve if desired, unaccompanied by any 
evidence of positive infringement, is not such evidence as in my 
opinion would justify the Court in granting an injunction or inter- 
dict against contravention. These interdicts are very inconvenient 
to manufacturers, because they are hampered in doing many things 
which they may think legal or permissible by the fear that they 
— ibly be brought in for penalties for breach of interdict, 
and I am quite clear that the circumstances I have last mentioned 
are insufficient to support an interdict. The result is that, while we 
are of opinion that this is a useful invention, and properly described, 
and that there is no objection to the patent as a patent, we are not 
of opinion that the respondents have infringed the patent, and, 
consequently, they are entitled to be absolved from the conclusions 
against them, or to have the action dismissed, with expenses, 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 24th. 

THE question most disturbing the financiers of this city is how 
to invest the idle millions. The a above the legal reserve in 
national banks alone is 65,000,000 dols. But few acceptable — - 
tunities for investment exist. Railway securities are avoided, 
especially new lines; the public has been fleeced so often that it is 
difficult now to put g securities on the market. High autho- 
rities in finance and in railway management insist that a mistake 
is being made in not pushing railway building now, rather than 
when material will cost 10 per cent. more. Between two and three 
thousand miles of road will be constructed this year. An effort 
will be made to create, by Act of Congress, a National Railway 
Commission, with power to investigate and recommend. 

Three locomotive works have orders enough to run full time, 
while all the rest are running from one-half to one-fourth time, 
Car works average one-half time; Steel rail mills are all on full; 
structural iron-makers are well supplied with orders, and 
bridge works are busy. Bar mills produce one-half capacity; pipe 
mills are on double time, and plenty of business is coming along. 
The western nail mills are all idle, and stocks are getting light. 
Eastern factories have reduced production by four weeks’ suspen- 
sion, but prices are still low, because the productive capacity 
throughout the States is nearly thirteen million kegs per annum, 
while the consumption is between seven and eight million kegs. 
When projected bridge iron making capacity is completed, the 
increase will be 15 per cent. over present weelestion. The bridge 
builders are busy; next come rail makers, then pipe makers. 

The anthracite and bituminous coal trades are fairly active. The 
anthracite a for first six months of this year was 12,701,322 
tons, or 457,961 tons less than first six months of last year. The 
na te for the last half will be eighteen million tons. The 

ituminous production is about equal to last year. 

The utilisation of natural gas in Western Pennsylvania is ex- 
tending. All the mills but one, and all the glassworks, are now 
successfully using this fuel. 

The Alabama coal-field is being rapidly developed. Mines are 
running full time, and valuable markets are being built up at New 
Orleans, Mobile, and Pensacola, Wages paid, 50c. to 65c. per ton. 
New York parties are pushing railroad construction through the 
mineral regions of this State, in order to expand shipping facilities 
and bring important coal markets within easy reach. New mining 
territory is being opened in several States. The miners are 
attempting a national organisation. Prices of fuel are extremely 
low in all markets. Demand is irregular. The lumber trade is 
very active, Building is pushed with great vigour. This year’s 
expenditure in this city for building will reach — million dollars ; 
in Philadelphia thirty million dollars. Small industries are 
springing up in the Southern States, and much encouragement 
is given to further investments. Small failures are numerous. 
The masses of the works are well employed. Cost of subsistence 
is declining. The conditions are favourable for the revival which 
is spoken of as probable by shrewd observers, 

Pig iron is 16 dols, to 18 dols. for foundry, and 14 dols, to 16 dols. 
for forge; bar iron, 1°40c. to mae _—— ; refined cast steel, 8c.; 

mer, 3c,; and steel rails, 26 dols. to 27 dols.; old rails, 16°50 
dols. to 17 dols.; structural iron, 2c. to 3c. per pound ; copper, 
11c.; lead, 3°65c.; pine lumber, per m., 16 dols. to 18 dols.; oak, 
55 dols.; yellow pine flooring, 30 dols.; stocks large ; brick, 5 dols. 
to 6°50 dols. per m.; cement, 2°75 dols.; stone, 75c. to 1 dol. per 
cubic foot. All kinds of building material are firm. The con- 
sumption of iron, steel, hardware, machinery, &c., has been 
unusually light for twelve months. Manufacturers think that the 
law of compensation will manifest itself in this branch as in 
others, and that the autumn and winter months will bring out 
sufficient demand to effect margins. The midsummer activity is 
far from disappointing. 


LAUNCHES AND TRIAL TRIPS. 


On Friday last the screw steam tug White Rose left Chepstow 
with a select party for the purpose of proceeding down Channel on 
her trial trip. On arriving in Cardiff Roads she received orders to 

to Plymouth, where she arrived on Saturday at noon, 

eaving again at 8 p.m. the same evening with the fine American 

ship Cheesebrough, 1500 tons, in tow for Cardiff, where she arrived 
on Monday morning at 2 a.m., thus memes her ability for long 
towing, for which she was specially designed by Mr. M. W. Aisbett, 
superintendent engineer to the owners, Messrs. D, Guy and Co. 
Her principal dimensions are:—Length, B.P., 95ft.; beam, 
extreme, 19ft. Gin.; depth of hold, 11ft. 8in. She has been fitted 
by the builders with compound surface condensing engines, having 
cylinders 20in, and 38in. by 24in. stroke, and a boiler 12ft. Gin. by 
10ft., designed for a working pressure of 80 lb. This is the fifth 
screw tug built by Messrs. Edward Finch and Co., of Chepstow, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE improved prospects of the country consequent upon the 
welcome rains must reflect upon the iron and steel trades, This 
week, therefore, the outlook must be declared more satisfactory, 
although the amount of work doing at the mills and forges is not 
an increase over last report. Indeed, Bank Holiday has been 
seized upon by ir ters as a welcome pretext for delaying the 
start of the mills and forges this week to a somewhat later date 
than usual, 

Orders are not very abundant in any branch; in some depart- 
ments they are particularly short. During this month, however, 
an improvement in the colonial and foreign demand should be 
experienced, since August is generally the month when the shipping 
business is at its height. 

Thin sheets and tin-plates are in better inquiry that any other 
class of iron. American, colonial, and Continental orders are 
alike good in the branches specified, and several of the leading 
makers are fully engaged. The sectniotion policy in the tin-plate 
trade, though not extending to the East Worcestershire works, has 
yet strengthened East Worcestershire prices, 

Considerable inquiries are also upon the market this week for 

lvanised sheets for the Antipodes, the Cape, and South America. 

me of the last-named orders are coming through merchants in 
Germany. The prices attached are in nearly all cases unsatisfac- 
tory except when the orders are indented. Selling prices vary 
greatly according to the brand. Some firms are content to accept 
£10 15s., and occasionally even less, for 24 w.g., bundled, 
delivered Liverpool, while others of sterling repute demand £12, 
Black sheets of the same gauges are £6 15s. to £7 5s., delivered to 
local consumers’ works; and 27 w.g., £7 10s. to £7 15s., some 
— asking £8. Plates are £7 to £8, and superior sorts £8 10s. 
to £9, 
Marked bars are upheld on the basis of £7 10s., with £8 2s. 6d. 
as the Earl of Dudley’s quotation. Other makers, however, will 
sell bars which they declare to be no whit inferior at £7, The 
demand for these best quality irons is very limited just now. It is 
in the descriptions for which £6 10s. and £6 is accepted that most 
business is doing. Common bars are 10s. down to £5 5s, and 
even £5 2s, 6d. per ton. Hoops are £5 10s. to £6 for export quali- 
ties, and gas tube strip is abundant at £5 5s., with a moderate 
demand. 

The makers of chain and cable iron are just now having a dull 
time of it; there is also but a limited demand for strips, and with 
respect to angles and plates, local firms are in strong competition 
with other districts. 

Strip iron is being offered to the lock makers upon very favour- 
able terms, and it is in consequence of the low prices at which they 
are able to secure their supplies of iron—prices which they them- 
selves confess are simply astonishing—that hardware manufacturers 
in Birmingham and South Staffordshire, as a whole, can manage 
to accept current meagre rates for the manufactured goods, and 
yet make some sort of profit. Iron padlock makers are offered 
strip iron at £5, Six months ago the price was about £5 15s, 
Strip for best rim and mortice lock-making is quoted £6 15s. to 
£8 15s., according to quality. 

There is a fair demand for some qualities of pig iron, chiefly in 
foundry pigs. Quotations are fairly regular, and do not show 
much further weakening tendency. Official prices—generally sub- 
ject to a rebate for large parcels—range from about £3 to £2 17s. 6d. 
for all-mines; part-mine, £2 5s, to £2; common iron, £1 17s. 6d. 
to £1 13s. 6d. per ton. Hematites are 52s. 6d. to 54s., delivered. 
Derbyshire pigs are 38s. to 40s., delivered. Some Derbyshire 
representatives on ’Change this week firmly declined to accept 39s. 
at stations. Makers declare that £2 17s. 6d. for all-mines is rela- 
sand 7s. 6d. per ton cheaper than marked bars upon the existing 


is, 

The unsatisfactory condition of South American finance continues 
to operate against business with certain markets out there. Never- 
theless, from the Argentine Republic and two or three other 
centres valuable orders are coming forward for miscellaneous 
machinery, tools, ens and other hardwares. 

A large out-turn of certain classes of hardwares continues in this 
district on Australian account, and some young merchant firms, 
who boast that they are ‘‘ doing business on altogether new lines,” 
are receiving excellent order-sheets. 

Certain manufacturers in the edge tool, wrought iron tube, 
shipping tackle, stamped hollow-wares, and one or two other 
branches, are in receipt of such good lines that they would have 


been glad if there had been no holidays this week, and these firms ; 


speak of business as having an improved outlook. 

Steps are being taken by the committee of the Operative Nail- 
makers’ Association to arrange, if Fane for a meeting in Bir- 
mingham of the whole of the employers in Staffordshire and East 
Worcestershire, with the view of inducing them to adhere to the 
1879 list prices, The operatives state that since 1875 working 
prices have been reduced 40 or 45 per cent., and that what is 
wanted is unity of action between the masters of Bromsgrove and 
up-country districts.” 

It is noteworthy that notices are now being served by Mr. W. 
B. Scott, the Government Inspector of Mines for South Stafford- 
shire, on owners of disused pit shafts, calling upon them to cover 
them with brick domes or iron plates in accordance with section 41 
of the Coal Mines Regulation Act of 1872. Non-compliance with 
the notice may render a person liable to a penalty of £20 for each 
shaft left unprotected. This action is a rather new departure in 
South Staffordshire mining experience. 

The action at Stafford Assizes, to which reference was made last 
week, in which the Hanley Colliery Company were sued by Mr. 
T. B. Shufflebotham for £1000 damages to house property, conse- 
quent upon defendents’ mining operations, has resulted in a 
verdict for the plaintiff with damages £225. 

At the half-yearly meeting of the Union Rolling Stock Company, 
Birmingham, the chairman announced that they had not been 
entering into new contracts in consequence of the quietude in trade, 
but that, probably in the course of the next six months, they would 
again be extending their operations, and taking up more business, 
In the meantime it would be seen that they had been progressing 
at a very rapid rate, comparing their position now with what it had 
been two or three years ago. In common with other people, they 
had suffered from the continued depression of railway business in 
America; but they might congratulate themselves that they had 
escaped from that period with losses which, although not ascer- 
tained at the present time, were likely to be extremely small in 
———— with the large amount of business that had been 

one, 

Renewed serious complaints were made at a monthly meeting 
of the South Staffordshire Mines Drainage Commissioners, held in 
Wolverhampton on Wednesday, concerning the heavy expenditure 
which is being entailed upon the Commission through the unsound 
condition of the bottom of the Birmingham Canal. The Commis- 
sioners urge that the bulk of the surface water that finds its way 
into the mines, and that they have to pump up again, comes from 
leaks in the bed of the canal. Tests, which have already been 
made at various points, sufficiently prove this, and the Commis- 
sioners now complain that the Canal Company are placing every 


for the same firm. 


THR Bath and West of England Society is doing a good deal in 
experimental farming work, such as testing the value of manures. 
The Society might add to its growing popularity by announci 
competitive trials of farming machinery and implements, an 
offering medals for the best, 


le in the way to prevent further tests, since they 
fear the heavy expense which they would have to incur in repair- 
ing the bottom if the leaks were discovered. The Canal Company 
further refuses to contribute in any way towards the Com- 
missioners’ expenses, One of the Commissioners gave notice 
that unless by the October meeting a more satisfactory state 
of things had been arrived at, he should move that the com- 
pulsory powers of the Commissioners be put in force against the 
Canal Company, 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.—There is no new feature to notice in the iron trade 
of this district. An absence of demand is still the prevailing 
characteristic of the market, and although prices nominally are 
unchanged, this is an indication not of any firmness in the market, 
but rather that makers have got down toa point beyond which 
further concessions are practically impossible, and the question is 
simply how soon the limit of producing iron at a loss will be 
reached, 

There was a very flat market at Manchester on Tuesday, with a 
poor attendance, many representatives of the engineering branches 
of trade being absent at the Lincoln meeting of the Institute of 
Mechanical Engineers. For pig iron the inquiry continues ex- 
tremely small, and for the most part where transactions are 
reported, they are limited to small retail parcels. For both local 
and district brands the top price obtainable in the open market is 
about 38s. 6d., less 24 per cent., and there are one or two sellers at 
1s. per ton below this figure. Outside brands are very low in price, 
Glasgow warrants having again receded to old figures, whilst North- 
country iron is offered here at prices lower than ever. For some of 
the best Middlesbrough iron 41s. 4d. net cash, delivered equal to 
Manchester, is quoted, but there are g.m.b.’s offering in the market 
at under 40s, per ton delivered here. 

The hematite trade continues in a very depressed condition, 
with extremely low prices ruling for anything like quantities, and 
the average quoted figures for delivery into the Manchester district 
are about 51s. to 51s. 6d., less 24, for good foundry qualities. 

The manufactured iron trade remains in much the same con- 
dition as last reported. One or two of the large makers are still 
kept fairly busy, but it is only with great difficulty that orders are 
got, and the prospects of keeping works going during the winter are 
very discouraging. In most cases forges are but very indifferently 
supplied with orders, and business is only possible at unremune- 
rative rates, averaging £5 5s. for Lancashire and North Stafford- 
shire bars ; £5 15s. for local made hoops; and £6 15s, per ton for 
sheets delivered into the Manchester district, whilst North-country 
plates are obtainable at very little above the price of bars. 

It is only in exceptional cases that slackness is not reported in 
the engineering trades, and districts which up till quite recently 
were tolerably busy are now experiencing the almost complete 
absence of new work coming forward, which is so prevalent gene- 
rally. The report issued this month by the general secretary of 
the Steam Engine Makers’ Society shows a slight decline in the 
returns as to employment, which now give about 4 per cent. of the 
members in receipt of out-of-work support. As regards trade, the 
returns show no very material change, but the general tendency is 
slightly worse. In the Manchester and Salford districts trade con- 
tinues moderate, but the strike in the cotton trade has had a 
depressing effect upon employment in some of the outside districts, 
and at Preston, Burnley, and Blackburn employment is rather 
slack. In the shipbuilding districts of the north-east coast a slight 
improvement is reported, but for the country generally the returns 
are only moderate, and in isolated districts trade is returned as 
bad. This is the case at Leeds, whilst at Sheffield and Birming- 
ham it is only moderate, and fluctuating from bad to moderate at 
Liverpool and Birkenhead. 

At the annual meeting of the Iron Trades Employers’ Associa- 
tion, Mr. C. D. Holmes, of Hull, was elected president for the 
ensuing year, and a special resolution was unanimously. passed 
recording the cordial thanks of the members for the great services 
rendered by Mr. John Robi » of Manchester, in ti 
with the important question of rating machinery used for industrial 
purposes, more particularly in connection with the Bill now before 
Parliament, as also for his long-continued and valuable services in 
every department of the Association from its establishment in 1872 
down to the present time, and by acclamation Mr. Robinson was 
elected a life vice-president of the Association. 

The chief event of the week in this district has, of course, been 
the successful passing of the Ship Canal Bill through the House 
of Commons Committee. Although the scheme has left the hands 
of the Committee burdened with one or two conditions and altered 
slightly in some of the details of construction, from what I can 
gather the promoters seem to be well satisfied with the result of 
their efforts. As soon as matters get into more settled shape I 
shall be able to obtain the details of the scheme as it is affected by 
the amendments of Committee, and the programme which the 
_— set before themselves for carrying the Bill into practical 
effect. 

The most recent development of electricity as a motive power 
for tram-car propulsion has resulted in what is at present a failure 
on its first practical application to actual traffic requirements. This 
system is the invention of Mr. Holroyd Smith, of Manchester, and 
some time back I gave a description of an experimental car and 
line, with which the first trials of the system were made at Man- 
chester. It will, however, perhaps be as well to recapitulate the 
main features of the invention. The chief feature is that the car 
is not burdened with accumulators, but picks up its electricity for 
driving as it performs its journey, the electricity being generated 
in a fixed station at some convenient point on the line. For this 
purpose the track is constructed with a central underground 
chandel, having a narrow slit in its surface, for communication 
between the electric motors in the car and the electric conductors 
within the channel. Two conductors are provided which convey the 
positive electricity, and the return is made by means of the rails, 
which are electrically connected one with the other. Communica- 
tion with motors on the cars is effected by means of a collector 
which runs upon the conductor within the channel, and is connected 
by insulated copper bands with an electrical terminal underneath 
the car. This system has been laid down at Blackpool for propelling 
cars along the promenade a distance of two miles, and last week a 
portion of it was gone over by the Board of Trade inspector, the 
cars being run along a short length of the line, but the result was 
not sufficiently satisfactory to secure the usual licence from the 
Board of Trade for the public working of the line. The failure, 
however, has not been due to any imperfection in the electrical 
means for driving, but to the manner in which the line has been 
laid down, which is certainly open to very considerable objection. 
From an inspection of the central channel, which, of course, is the 
source of the motive power, there would, however, appear to be 
considerable risk of this becoming so frequently choked up with 
dirt, stones, or other material, as to seriously interfere with the 
regular working of the car. This, of course, has not yethad the test 
of actual working; but I noticed that in many portions of this 
channel the narrow slit was so completely blocked up that the 
collector would have no chance of clearing its way through, and 
the car would, of necessity, be brought to a stand. As to the 
laying of the line, this defect is to be remedied without delay, and 
it is to be hoped that this, the most complete experiment yet 
made in electric driving, will then have an unrestricted opportu- 
nity for a full and complete test of its merits. 

The demand for all descriptions of fuel continues dead, and 
where collieries are working more than three to four days a week 
heavy stocks are accumulating. It is only in very exceptional 
cases that there has been any announced reduction on the quoted 
rates of lastmonth; but the actual selling prices are very irregular, 
sellers, where anything like quantities are concerned, being content 
to take what prices they can get; and list quotations are little 
more than nominal. At the pit mouth best coal averages 8s. to 
8s. Gd., seconds, 6s. 6d. to 7s.; common round coals, 5s. to 5s. 6d.; 
burgy, 4s. 3d. to 4s. 9d.; best slack, 3s, 6d. to 4s.; and ordinary 
qualities, 2s, 6d, to 3s, per ton. 

In the shipping e there has been rather less doing, and 
steam coal delivered at the high level, Liverpool, or the Garston 
Docks, is to be got at 6s. 9d.; but the average prices for good quali 
ties remain at 7s. to 7s. 3d. per ton. 

rrow. — The business doing in hematite pig iron is even 
more restricted than ever, and there are indications that there 
will be a necessity to further restrict the output; indeed, at 
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some of the works notices have been given to workmen pending the 
early blowing out of furnaces. The output must of ang | be 
reduced to prevent the further accumulation of stocks, which 
already are very From all quarters there is a very quiet 
demand. Prices are easier, although not quotably lower, mixed 
parcels of Bessemer iron being quoted at 42s. 6d. per ton net at 
works, Steel makers are doing very little new business, and the 
orders in hand are comparatively few. The mills are working short 
time, not being employed more than one-third of the ordinary working 
hours. Shipbuilders have not secured any new contracts, and very 
few inquiries are being received from either home or foreign 
owners. So many steamers and ships are laying up for want of 
cargoes that the non-necessity for building new ones is apparent. 
Tron ore dull, with a very quiet demand, at prices varying from 
8s. 6d. to 10s. per ton. Shipping is very indifferently employed. 
The tower of the new municipal buildings, which had almost 
gained its height of 183ft., has given way, through, as is sup- 
posed, defective foundations. The tower is of “eo masonry, 
and has cracked and given way in several places. e Corporation 
of the town have ordered the contractors to pull down the upper 
portion of the tower, and the architect—Mr. Lynn, of Belfast— 
will shortly report as to the best means of meeting the diffi- 
culty. The steam trams in Barrow, which commenced to run 
a few weeks ago, are being well patronised by the public, and 
in a few months the extension of the tram system to Old 


are daily adding to their stocks. The pig iron in Messrs. Connal’s 
store at Middlesbrough increased by 7580 tons during last month. 

Competition for orders for finished iron is very keen, and 
unfortunately those obtained are few in number and insignificant 
in value. Prices remain as quoted last week. 

The pig iron shipped from the Tees during the month of July 
amounted to 67,704 tons as against 77,069 tons shipped in June. Of 
manufactured iron and steel 23,473 tons were exported in July, 
against 38,859 tons in June. ne items in July shipments 
are as follows :—To Scotland, 24,835 tons ; to Germany, 9750 tons ; to 
Holland, 6615 tons; to Wales, 5975 tons; and to Belgium, 2855 


tons. 

The directors of Messrs. John Abbot and Co., of Gateshead-on- 
Tyne, recommend a dividend of 6 per cent. for the financial year 
ending June 30th. This is at the same rate as has been paid for 
the last two years. 

A report issued to their shareholders by the directors of the 
Consett Iron Company states that the profit made during the last 
financial year was £60,122, out of which a final dividend of 10s. 
per share will be paid forthwith, and the special expenditure 
incurred by building new offices and altering their plate mills will 
be cleared off. 

In view of the present ext: ly dep 1 condition of the 
Northern iron trade, it is not to be wondered at that the proportion 
of the cost of production payable to royalty owners should > aye 

ttracti who 


Barrow, over the high-level bridge spanning the railway and 
docks, will be 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

JULY has been described by various manufacturers with whom I 
have talked as “‘ the dullest month of the year,” and there is a 
i unanimity of feeling as to the continued attenuation of busi- 
ness. This feeling finds significant expression in the Stock 
Exchange quotations for nearly all local shares connected with coal 
and iron. olders seem disposed to sell out, and as there are very 
few who are inclined at this moment to invest, the result is that 
values fall, though there is no intrinsic difference in the worth of 
the companies themselves. One leading company, the chief 
speciality of Sheffield, had its shares sold by auction at 3 
premium not quite three months ago. Last week they were sold 
at 44 discount, and yet there is no change in the condition of the 
establishment to warrant movement in any direction. 

Though a few of the heavy trades keep very well employed, 
chiefly on Government and foreign contracts, it is impossible to 
say truthfully that the lighter departments are favourably situated 
in this respect. Several cutlery and silver-plating firms are not 
working full time, and others, though they have reduced their 
staff, do not begin the week till Tuesday. A large amount of 
suffering is undoubtedly being most patiently borne by the working 
classes in many departments. 

The third ivory sale of the year at London brought about an 
improvement in price. This is accounted for in some measure by 
the smallness of the supply, about 70 tons, chiefly composed of 
African ivory, which was not considered quite so good as usual. 
Small teeth averaged from £1 to £2 advance; medium-sized teeth 
fetched £3 advance; and large, fine teeth £3 to £5 advance. 

tian ivory also made from £1 to £2 more money. The result 
of the lessened quantity in the market caused almost a complete 
clearance, very little being withdrawn. 

When the Midland Railway Company commenced its policy of 
buying up the colliery companies’ trucks, it was anticipated that 
the monopoly would unfavourably affect the existing wagon 
companies. This anticipation has not as yet proved accurate, 
although the Midland now pushed its policy far enough, 
and vigorously enough, to admit of its influence being strongly felt. 
I have already reported the trading of several wagon companies 
for the year, all of which have maintained their dividends, whilst 
other companies have been obliged to make a diminished return to 
their shareholders. The Yorkshire Railway Wagon Com- 
pany held its meeting on the 6th instant, when it was 
reported that the company now owned 8585 wagons and 
eight locomotives. The balance of profit and loss amounts to 
£2572 5s. 6d., and out of that sum the di were able to 
recommend a dividend equal to five cent, free of income-tax. 
The British Wagon Company, which its works at Rotherham, 
has done even better. Owning 9436 wagons, the company has been 
able to make a profit of £2340 6s. 7d., which admits of a dividend 
of 6 per cent. per annum, free of income-tax, and the carrying 
forward of £500 to next half-year. The North Central Wagon 
Company, Rotherham, have also made a profit sufficient to pay 


There was aslight increase, as compared with the p! ing week, 
reported in the South Yorkshire manufactured iron trade for the 
six days preceding the holiday; but there is no improvement what- 
ever as regards prices, the tendency being still downwards. Derby- 
shire forge pigs are at 34s. to 38s. at works, and Lincolnshire from 
33s. to 36s. Manufactured iron is now quoted :—Angles, ordi 
£6 to £6 15s.; best, £7 to £7 5s. Bars, ordinary, £5 2s. 6d. to 
£5 15s.; best, £5 12s. 6d. to £6 5s.; best best, £6 12s. 6d. to £7 5s.; 
best best best, £8 2s. 6d. to £8 15s. Hoops, ordinary quality, vary 
from £5 12s. 6d. te £5 158.; best, £6 58.; best best, £7 5s. Brid; 
and girder plates, from £6 10s. to £7 10s.; boiler plates, from £7 to 
£7 10s.; best best, £8 to £8 10s.; and best best best, £9 10s. to £10. 

There is no change in the coal trade. House fuel for London and 
the South is in very moderate demand; the Eastern Counties and 
inland markets are also very dull. Steam coal is rather better at 
several of the pits, the tonnage by railand water to Hull being very 
fair, and there is also a iderable quantity going to Grimsby. 
Gas-coal contracts placed at the South Yorkshire pits are stated to 
show a decline as pared with last year. is is probably 
owing to the fact that a number have been divided with Derby- 
shire, which at one time came solely into the Barnsley district. 
Railway contracts are keeping several district pits fairly well 
employed, and there is some demand for hard coal for smelting 
purposes. The coke trade holds very well, the output, which is 
pretty heavy, finds a market in North Lincolnshire, Derbyshire, 
and Northamptonshire. 

The annual meeting of the Cutlers’ Company was held this 
week, when Mr. Charles Belk, of the firm of Messrs. Roberts and 
Belk, silver-plate and cutlery manufacturers, was elected the 
Master-Cutler for the ensuing year. The Cutlers’ Feast will be 
held on Thursday, the 3rd of September, with Lord Randolph 
Churchill as the chief guest. . Belk succeeds Mr. J. 
Bingham, of Messrs. Walker and Hall, who are in the same line 
of business, 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


THE business transacted day by day in Cleveland pig iron is 
still far from satisfactory as regards quantity, but the tone of the 
market has nevertheless improved somewhat during the laet few 
days. Prices are certainly much steadier than they have been for 
along time. No. 3 g.m.b. for prompt delivery cannot be obtained 
for less than 32s. per ton, and there are some merchants who 
demand even more than that figure. Makers quote 32s. to 32s. 6d., 
and the higher rate must be paid for the best brands. Consumers 
are, however, by no means eager, and do not order in quantity. 
They seem to think sellers will have to lower their quotations before 


long on account of the gradually accumulating stocks. The continued | sell copper 
slackness of the finished iron trade keeps the price of forge iron 
low. The usual quotation is 31s, 3d. per ton, but sales have been 
made at 14d. to 3d. per ton less. 

The price of warrants is nominally 32s, 9d. to 33s., and holders 


ting attention. According to Sir Lowthian Bell, 

investigated the matter very closely, the accumulated coal and ore 
royalties on a ton of pig iron amount to 3s. 3d. per ton of pig iron, 
or 10 per cent. of the present market value thereof. It is precisely 
the same in amount as it was when pig iron was sold at £6 per ton. 
Indeed, considering that the purchasing power of a sovereign, 
estimated in necessaries of life, has largely increased of late, the 
above constant sum for royalties really represents much more 
value than it did. All concerned in the production or consumption 
of iron—in other words, the entire population of the country— 
may now very properly cry out against this oppressive tax. 
many operatives being out of employment, and so large a propor- 
tion of employers being in a position scarcely more enviable, it 
does not seem right that royalty owners, who do nothing whatever 
for their money, should still be receiving value equal to, and 
Indeed greater, than that which they did in the best of times. 

Landowners under the pressure of unoccupied farms, or in the 
fear of such contingencies, have everywhere modified rents in a 
downward direction to meet the necessities of the times. But 
royalty owners have as yet done absolutely nothing. It has been 
suggested that a sliding scale might be adopted, making royalties 
vary according to the realised prices of pig iron, as is now so 
usually done, to settle rates. It is to be hoped that the 
Cleveland ironmasters will not let the matter rest until at all 
events some relief is afforded to the trade from this incubus. A 
meeting of ey seme might be called, and the case clearly 
and forcibly laid before them. If they would agree to what is 
reasonable the thing would be settled; if not, other means must 
be sought to bring about the desired end. The whole nation must 
not be allowed to suffer because of the determination of a few to 
grasp to the utmost what they never earned, and what, in the 
opinion of many high authorities, no private individual ever had 
any right to at all. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow iron market has been quieter this week in con- 
sequence of the demand for warrants experienced for several weeks 
previously having become much less pressing. For makers’ iron 
also the inquiry has slackened, and the small shipments are not 
very encouraging. In the past week they aggregated 7598 tons, 
against 9571 tons in the preceding week, and 9544 tons in the corre- 
sponding week of 1884. The stocks in Messrs. Connal and Co.’s 
stores have increased by 2000 tons in the course of the week. One 
furnace has been put in blast at Gartsherrie and one at Glen- 
garnock, and there are now ninety-two in operation, as compared 
with ninety-five twelve months ago. 

Business was done in the iron warrant market on Friday last at 
41s. 24d. The market was closed on Monday, as it was a bank 
holiday. On Tuesday the market re-opened at 41s. 2d. and 
advanced to 41s. 24d.; but at these figures scarcely any business 
was ded. Busi was done on Wednesday at 41s. 3d. to 
41s. 4d. cash. To-day—Thursday—warrants were very scarce, and 
prices advanced to 41s. 6d. cash. 

The current values of makers’ iron are as follow :—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1, 46s. 6d.; No. 3, 44s.; Coltness, 
49s. and 46s.; Langloan, 47s. 6d. and 46s.; Summerlee, 46s. 9d. 
and 44s.; Calder, No. 3, 44s.; Carnbroe, 46s. and 43s. 6d.; Clyde 
46s. and 42s.; Monkland, 41s. 6d. and 39s. 6d.; Quarter, 41s. and 
38s. 6d.; Govan, at Broomielaw, 41s. 6d. and 39s, 6d.; Shotts, at 
Leith, 48s. and 47s. 6d.; Carron, at Grangemouth, 51s. and 47s.; 
Kinneil, at Bo'ness, 44s. and 43s.; Glegarnock, at Ardrossan, 46s. 
oe os Eglinton, 41s. 3d. and 38s. 6d.; Dalmellington, 438s, 
an > 

The past week’s shipments of iron and steel manufactures from 
Glasgow embraced six locomotives and tenders for Sydney, valued 
at £13,500, and four for Calcutta, worth £10,800; a stern wheel 
steamer, ship; to Alexandria, £7500; and a small dredger and 


8¢ | plant for Melbourne, £2350; machinery, £5700 to different places ; 


sewing machines, £2603; steel goods, £2528; and iron manufac- 
tures, £33,000. 

Messrs. Neilson and Co., Hydepark Locomotive Works, 
Glasgow, have secured an extensive order to build fifty locomotive 
engines for the East Indian Railway Company. Locomotive engi- 
neering has been well employed in Glasgow for a ee time, and 
this important contract will help greatly to keep the industry fully 


e coal trade has been moderately active in the course of the 
week. Inland orders for household consumption are necessarily 
small, but the shipments at some of the ports are heavy. At 
Glasgow 25,161 tons were dispatched; Greenock, 2751; Grange- 
mouth, 13,905; Ayr, 8609; Irvine, 3805; Troon, 7911; and Bo'ness 
about 8000 tons. The coals shipped at Burntisland in July 
amounted to 68,967 tons, as compared with 71,819 in the corre- 
sponding month of 1884. 

The question of the miners’ wages has again been considered at 
@ mass meeting of the men held in the Hamilton district of Lanark- 
shire. The chief speaker, Mr. M‘Neill, contended that the time 
had now come for getting back the 6d. unwarrantably taken from 
the men. He was credibly informed that large contracts had been 
received from the Baltic and other foreign ports, and the cause of 
this was that the colliers were giving their employers the coals for 
74d. a ton. They were sending the coals to foreign lands almost 
for nothing, and he urged that they must say to their employers, 
** You must cease this mad competition; at least, you must cease 
a it out at the expense of the miner.” It was resolved to 
hold another meeting a week hence, and in the meantime to solicit 
an increase of wages. 

The second general meeting of the Cloncurry Ome Company 
has just been held in Glasgow, and the chairman, the Hon. G, R. 
Vernon, said that the great distance of Cloncurry from the sea- 
port, the difficulty of transport, and of getting the machinery 
there, were not to overcome; bat he had much pleasure in 
informing the shareholders that everything was now working 
pleasantly and well. The price of copper when they invested in 
this Ewe was £70 a ton, while it had now gone down to £43 
and £44, But from the calculations which had been made it was 
thought that even at present prices they would be in a position to 
in this country with a fair margin for dividends. 

The new shipping launched on the Clyde in the past month 
aggregated only 10,210 tons, against 15,917 in July, 1884, and 
28,915 in July, 1883. During the seven months the total amoun+ 
put in the water has keen 108,635 tons, as compared with 164,742 


in July, 1884, and 224,817 in the same month of 1883, There is 
about 40,000 tons less shipping on the stocks than twelve months 


ago. 

Messrs. Barclay, Curle, and Co., of Glasgow, have despatched 
by rail to nt may the fifth couple of the twelve mahogany 
tenders they have been constructing for Government vessels, and 
the remaining two will soon be ready. 

The past week’s Clyde launches included her ge 8.8, Scout, 
a steel cruiser built by Messrs, J. and G. Thomson, of Clydebank, 
220ft. long, 34ft. beam, 19ft. depth of hold, and 1430 tons dis- 
placement. She is to steam 164 knots. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE is little of note to record in present iron and steel 
industry. About 5000 tons, agg rails, were from 
Cardiff and Newport during the week. The most noticeable cargoes 
were 2500 tons to Madras, 900 tons to Valparaiso, and 300 tons to 
Rouen. But I am happy to be the bearer of good ~~ 
which may tell in a most favourable way on some of the 
Welsh works. A correspondent of mine in the Cape says that 
a friend of his in Sydney, prominently engaged in railway 
work, says that over eleven millions have been granted for 
new railways. This is giving a great impetus in the — 
and will soon be felt here. A bette: time for placing orders co d 
not be found. The majority of the works are well supplied 
with stocks of pig—Cyfarthfa, for example, could take an immense 
order at a low figure, and work off with despatch; and though 
there are fears current of our stocks of foreign ores failing, this 
only applies to a few of the works. Dowlais, Tredegar, Ebbw 
Vale, and Blaenavon are well supplied. Last week nearly 30,000 
tons came to hand at Newport and Cardiff from Bilbao, and the 
fear of cholera coming to that port and interfering with our com- 
mercial arrangements is evidently telling with effect. The cholera 
has already affected our Barcelona and Carthagena shipments, and 
hence the increase from Bilbao. I should strongly advise the 
bi gg ironmasters to press for quick delivery, and lay in abundant 
stock. 

The report of the Taff Vale Railway is to hand, and I note that 
a dividend of 10 per cent., and 5 per cent. bonus, is recommended. 
The capital expenditure of the last half-year has amounted to 
£143,758 15s. Na. In all respects the report is most favourable, 
and reflects highly on the ability with which the line is managed. 

The Rhymney Railway dividend is, I hear, to be 10 per cent. 
The increase in iron ore traffic should tell well. The joint line of 
the Rhymney and Great Western into Merthyr is now complete, 
and will shortly be opened for passenger traflic. The Taff is work- 
ing a short line from their Merthyr terminus to Cyfarthfa Works, 

While on the subject of railways, 1 may add that Sir Daniel 
Gooch is making preparations for a special train to run through the 
Severn Tunnel early in September. 

Now that we are entering upon the colliery accident season, too 
much caution cannot be exercised, especially with so many reckless 
men amongst the collier fraternity. Last week I chronicled two 
cases, which were duly punished. This week two more colliers 
were punished for gross thoughtlessness in one of the Plymouth 
Mortgagees pits. They were detected in South Duffryn with an 
open lamp, one having opened it in order to give the other a light. 

The coal trade remains in much about the same quiet condition 
as it has been for the last few weeks. Some part of this is due to 
the cessation of iron ore traffic from Barcelona and Carthagena. 
Vessels on this line used to take out return cargoes to a consider- 
able extent.. But apart from this the coal trade is dull both at 
Newport and Cardiff. It is not so bad at Swansea. There the 
clearances have been well maintained, and if more tonnage came 
in it could be well utilised. 

Patent fuel is in better demand at Cardiff and Swansea, and 
small steam is in good request. 

The opinion of tin-plate workers respecting the stop-week 
favourable to a persistence in this method of improving the trade. 
Prices are firm at last quotations. Buyers, it is true, did not rush 
in quite so eagerly as they were expected to do by makers, and 
it is very likely that they will finesse a little by holding back. In 
the end, if makers keep firm and united, there is little doubt but 
that the large buyers will have to give in, as stocks are by no 
means large. Present prices are: I. C. coke, 14s, 3d. to 14s. 6d.; 
steel sheets, 14s. $d. to 15s. Special sheets are in good demand, 
The men at Rhiwderin are still idle. 


Precious STONES IN THE UNITED STaTES.—The estimated value 
of American precious stones sold as specimens and souvenirs in 
1884 was 54,325 dols., and the value of the stones sold to be cut 
into gems was 28,650 dols.; total, 82,075 dols. About 140,000 dols. 
worth of gold quartz was saved as specimens or made into jewellery 
and ornaments, 

NewspaPer SraTistics.—A correspondent of Le Figaro has 
compiled some interesting statistics as to the total number of 
newspapers and other periodicals published in every part of the 
world, and he brings the total number up to 35,000, thus giving one 
to every 28,000 inhabitants. Europe, according to his calculations, 
has 20,000 newspapers, Germany coming first with 5500, of which 
800 are published daily, the oldest being the Post Zeitung, pub- 
lished at Frankfort in 1616, while the one with the largest circula- 
tion is the Berliner Tageblatt, which prints 55,000 copies. Great 
Britain comes next, with 4000 newspapers, of which 800 are pub- 
lished daily, while France has 4092, of which 360 only are — 
Italy comes fourth, with 1400 newspapers, of which 200 are pub- 
lished at Rome, 140 at Milan, 120 at Naples, 94 at Turin, and 79 
at Florence, the oldest being the Gazetta di Genova, first published 
in 1797. Twelve hundred newspapers are published in Austro- 
Hungary, of which 150 are daily, the most remarkable of the 
Austrian journals being one called Acta Comparationis Iiterarum 
Universarum, which is a review of comparative literature, with 
contributors in every part of the world, each of whose articles is 
printed in its native tongue. Spain has about 850 journals, of 
which a third are political, and Russia has only 800, of which 200 
are printed at St. Petersburg and 75 at Moscow. Several of these 
journals are published in three different languages, and there are 
also four published in French, three in German, two in Latin, and 
two in Hebrew, besides several in Polish, Finnish, Tartar, and 
Georgian. Greece has upwards of 600 newspapers, of which 54 
appear at Athens, while Switzerland has 450, and Holland and 
Belgium about 300 each. There are 3000 journals published in 
Asia, of which no fewer than 2000 appear in Japan; but in China 
the only n pers not published by residents at the Treaty Ports 
are the Ning-Pao, an official journal published at Pekin, the Chen- 
Pao and the Hu-Pao, published at Shanghai, and the Government 
journal which was brought out in Corea last year. There are three 
newspapers published in French Cochin China and one in Tonquin— 
Avenir du Tonkin—the rest of the newspapers credited to Asia 
appearing in India, with the exception of six, which are published 
in Persia. Africa can boast of only 200 papers, of which 30 appear 
in Egypt, and the remainder in the colonies of England, France, 
&c. The United States possess about 12,500 periodicals, of which 
1000 are published daily, the oldest being the Boston News, which 
was first published in 1794. Among the United States journals 
there are no fewer than 120 edited and published by negroes, the 
oldest of these being the Elevator, which was brought out at San 
Francisco about eighteen years ago. Canada has 700 newspapers 
a considerable proportion of which are published in French; an 
in South America the Argentine Republic comes first, with 60 
newspapers. Australia has 700 journals, nearly all published in 
English, and the Sandwich Islands 8, of which 5 are in English and 
3 in the native tongue. Out of the 35,000 periodicals enumerated 
above, 16,500 are in English, 7800 in German, 6850 in French 
1600 in Spanish, and 1450 in Italian, 
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NEW COMPANIES. capital ‘of £100, THE PATENT JOURNAL. 9128. Crock or Watcu Diat, C. and E. B, L. Kent, 


Tue following companies have just been regis- 
Appalachian Company, Limited. 

This company was registered on the 24th ult. 

with a capital of £500,000, in £1 shares, to carry 


subscribers are :— 


Bayliss, West Heath-road, Ham 

= A. Davies, Wolverhampton, nerd! fron 
manufacturer .. oo ee 
W. M. Bayliss, Hampstead, physiolo os ee 
*J. Saunders, Wolverhampton, 


on mining and smelting operations, and to acq 
lands and property for cultivation, agricultural, 
building, and improvement purposes. The sub- 
scribers are :— 


8) 
Charles Bosdel, White House, 
financial agent 
A. W. Wells, 41, Mildmay Park, N. jsecretary 
G. F. Michon, 123, s-inn-road, clerk .. . 
C. Buckland, ki Bedford -gardens, Kensington, 
journalist 
— Mott, “214,” Cornwall- road, "Notting-hill, 


Cc. E. Stiffe, 154, Alexandra- road, “South Hamp- 
stead, clerk .. 

w. Porter, aly Gotha-street, “Bouth Hackney, 
registrar 1 
The number is to be lee than 

three, nor more than seven; the subscribers are 

to appoint the first, and are to act ad interim; 
remuneration, 5 r cent, of the net profits, but 
not to exceed £500 per annum to each director. 


Benham and Froud, Limited. 


This is the conversion to a company of the 
business of general metal workers, lately carried 
on by the late Augustus Benham and Jose: — Wm. 
Froud, at 40, 41, and 42, Chandos-street, Charing- 
cross, and at the factory i in Taylor "s-buildings in 
the rear thereof, and at 98 and 99, St. Martin’s- 


lane. It was regiatered on the 29th ult, with a 
capital of £50, in £10 shares, with the follow- 
ing as first su bscribers :— 


*H. A. Barnard, 1, Cheapside, Birmingham, 

40, Chandos-street, general metal 
worker .. 

“G. 40, Chandos- street, commercial 

traveller 

*J. W. Froud, 40, Chandos-street, general metal 
worker .. 

*R. W. Laws, 40, Chandos-street, metal ‘designer 

*J. E. Tresidder, 6, saa ‘New Kent-road, 
secretary to a company 

*W. H. Tomson, Wyld e-green, near Birmingham. 
The number of directors is not to be less than 

three, nor more than nine; qualification, 50 

shares; the subscribers are the first. = remu- 

neration of ordinary directors will be 50 guineas 

per annum, and the travelling expenses of such 

as live more than twenty miles from London will 

an ‘omson are appoin managing 

» bid at such remuneration as the board may 

determine. 


Bernstein Electric Lamp reer Limited. 


This company p and work 
the letters patent No. 2604 A.D. 1882, No. 6075 
A.D, 1882, and No. 3915 a.p. 1883, relating to 
improvements in incandescent lamps, the inven- 
tions of Mr. Alex. Bernstein. The company was 

registered on the 29th ult. with a capital of 
£100, 000, in £10 shares. The purchase considera- 
*ion is £11, 000 in fully paid shares, The 


will also pay Mr. Bernstein a royalty of 24d. for 
every lamp constructed by the company under the 
said patents. The subscribers are :— . 


*Alex. Bernstein, 94, Commercial-road, Pimlico, 
electrician 

Julius Maier, ‘Ph.D., 23, Melrose- -gardens, West 
Kensington .. 

*Ludwig J. Mond, 20, Avenue-road, N.W., manu- 
, facturing chemis 

4 Northwich, ‘alkali manufacturer. 
Waite E. Wynne, 40, Ch 


e, 40, Chancery: ‘lane, ee 

The number of directors is not to be less than 
two, nor more than five; the first are the sub- 
scribers denoted by an asterisk ; qualification for 
other directors, 20 shares; the company in general 
meeting will determine remuneration. 


Britannia Iron and Steel Rolling Mills, Limited. 

This company was registered on the 23rd ult. 
with a capital of £20,000, in £5 shares, to carry 
on business as steel converters, iron and steel 
manufacturers, miners, smelters, engineers, brick- 
makers, and manufacturers of railway rolling 
stock and railway and other plant, fittings, and 
machinery. The subscribers are :— 


8 
— Owen, Merthyr Tydvil, dealer in iron and 


J.B. ‘Lindsey-grove, Bermondsey, ‘clerk 
Col. H. E. Glass, Bentley Lodge, Upper } aes 
G. E. Alder, 122) Liverpool-rvad, clerk 
R. Crawley, South ampton-street, Reading | 
Marsden, 167, Kennington-road, secretary 

J. Hamilton, 26, Palace-street, Buckingham- -gate 


Registered without special articles, 


Chester and Wirral Coal and Cannel Company, 
Limited, 


This company proposes to acquire and work 
mineral properties, situate in Bagilt, and par- 
ticularly the Chester and Wirral Coal and Cannel 
Company’s mines, situate in the parish of Holy- 
well, Flint. It was registered on the 29th ult. 
with a capital of £50,000 in £5 shares, with the 
following as first subscribers: 

Shares. 


John Coups, Hyde, Chester, collie: r. 
*“R. G. Curr, Manchester, chemical 
*J. Gresty, easte, Manchester, metal hant 
T. Evans, Bagilt, Flint, colliery m 
*J.F rankish, Manchester, engineer oe 
G. E. Wilkins, Manchester, secretary ee es 
R. Boardman, jun., Hyde, wine merchant 
The number of directors is not to be im than 
three, nor more than seven; qualification, 20 
shares; the first are the subscribers denoted by 
an asterisk. Directors’ remuneration, £3 3s. for 
each attendance at any meeting of the board; 
they may also divide £100 for each 1 cent, 
dividend above 10 ak iol cent, per annum, Mir. John 
Coups is appointed general manager. 


S8ssss 


Davies Brothers and Company, Limited. 
This is the conversion to a com of the 
of Messrs, Davies Bros, of the 
Crown Works, Wolverhampton, galvanised iron 


H. 8. Bi irkenhead.. .. 
A. C. Bamford, Cheapside, hey commission 


merchant .. .. 


The number of directors is net to be leas than 
three, nor more than five; qualification, three 
shares; the first are the subscribers denoted b 
an asterisk ; the company in general meeting 
determine remuneration. 


Gold and Silver Ore Treating Company, Limited. 


This company proposes to acquire and work 
inventions relating to the crushing, pulverising, 
smelting, reduction, and amalgamation of ores, 
pyrites, minerals, and mineral substances. It 
was registered on the 29th ult. with a capital of 
£150,000, in £5 shares. An unregister 
ment of the 28th ult., A rte 
Phillips and Arthur Henry Koch, is adopted. 
The subscribers are :— 


C. R. Heap, 2, Bury-street, St. James’, eer. 
Arthur 62, Coleman-street, mi t.. 
H. A. Whitaker, 80, Bishopsgate- pan dong merchant 
Roy Prichard, 10, Moorgate-street, accountant . 
Ww. Thompson H Hill, Trouville-road, Balham, mer- 

ant 

aX. Paillips, 8i, Sinclair-road, ‘North’ Ken- 
W. J. Cordner, 20, Bucklersbury, engine Ee 


The number of directors is not to oe eight; 
the subscribers are to appoint the first directors 
and are to act ad interim; qualification, 25 shares ; 
remuneration, £600 per annum and 10 per cent. 
per annum of the net profits. 


| 


Mid-Lincolnshire Iron Company, Limited. 

Under an agreement of 26th May this company 
will take over the business of iron ore merchants, 
carried on at Gretwell, Lincoln, by the co- 
nership trading as the Mid-Lincolnshire Iron 
pany. It was registered on the 27th ult. wake a 


capital of £49,000, in £100 shares, with the follow- 
ing as first subscribers ; — 

Shares. 
Jane Lovel, Malton, York, spinster .. .. .. 70 
*R, Goudie, Ayr, Scotland, 
*G. Robb, Glasgow 
Hy. Leck, Ayr, landowner .. 70 
*John Wood, Troon, Scotland, jronmaster .. .. 70 
Macroro, Ayr, solicitor .. oe 
J. Cu Mayboll, Scotland, djfarmer 35 
Mrs. J. Anderson, Scotlan 


The number of directors is not to be less than 
four, nor more than seven; qualification, 10 
shares; the first are the subscribers denoted by 
an asterisk, The company at the annual meeting 
will determine remuneration. 


Pocklington New Lighting Company, Limited. 

Registered on the 29th ult with a capital of 
£3000, in £1 shares, to manufacture and supply 
gas and produets at Pocklington, York, 
There are 30 signatories subscribing for 805 shares, 
the following being the first seven :— 


Grant, Pocklington, builder on 

A. W. House, Pocklington, hotel proprietor | 
A Berriman, Pocklington, farmer, &c. 
G. Scarie, Pocklington, brewer da 
J. W. Cook, Pocklington, hotel- -keeper . 
E.C. Moon, Pocklington, farmer, &c. .. .. 
G. E. Barlow, Pocklington, chemist .. .. 

The number of directors is not to be less than 
five, nor more than twelve; qualification, shares 
or stock of the nominal value of £20; the first are 
the subscribers and Messrs. R. M. lish, T. 
——- Wm. Smith, A. Simpson, D. H. 

‘oster, 


Sharp and Co., Limited. 

This company proposes to trade as sanitary, 
ventilating, gas, water, and electrical engineers, 
and for such p will take over the business 
of Mr. Sampson Low, jun., trading as Sharp and 
Co. It was registered on the 25th ult. with a 
capital of £50,000, in £5 shares. The subscri 
are :— 


Arthur Regd. Mena 88, Frederick-street, W.C., 
sanitary enginee! 


Sampson Low,  Holborn-cireus, sanitary 
engineer 
E. Hughes, 7, 


Cc. M. Crawaha: 35, Azen! uare 


E. Marston, 188, Fleet- -street, publisher - 

W. Clement Wells, 6, Billiter-street, solicitor 

G. Excell, 70, Winston- eroad, N., clerk .. .. 
The number of directors is not to be less than 

three, nor more than seven; the subscribers are 

to appoint the first, and are to act ad interim; 

a 50 shares; the company in general 

meeting will determine remuneration, 


= 


©. se ee. se 


Tregurtha Downs Mines, Limited. 

This company proposes to acquire and work 
mineral properties situate within the Stannaries 
of Cornwall and Devon, and elsewhere. It was 
registered on the 23rd ult. with a caj — of £60,000, 
in £1 shares. The company will adopt an un- 
registered agreement of the 22nd ult. between ~ 
Ryan Lewis and Wm. Derry, of one part, an 

m. Slee Wellborne, for the company, of be 
other part, The subscribers are:— 


James eae 38, Newman’s-court, Cornhill, mer- 


D. "45, Reaston-street, ‘New-cross-road . 
C. F. Roseby, 102, Gloucester-road, engineer .. 
Wm, 85, Holly-road, Chiswick 
Charles ckett, 98, ony Barnsbury, 


F. Robinson, 18, Sutherland-square, ‘Wal- 
‘worth, clerk 
i. Bate, Sussex-road, Holloway, 
the not to be less 
three, nor more than five; the first will be 
appointed at the first general meeting, the sub- 
scribers acting ad interim; qualification for sub- 
sequent directors, 300 fully shares. The 
board will be entitled to per annum for 
remuneration, 


bl It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent tions, 
have caused much unnecessary trouble and annoyance, 
giving the nw of the page of THE ENGINEER at w 
the Bpecifeation 


giving the proper nw he Specification. The 
mistake has been made by toning at THz ENGINEER 
Index, and giving the numbers there found, which only 
those pages and 
Anding the number of the Specification. 


Applications for Letters Patent. 
*,* When patents have been ‘‘ communicated,” the 
name address of the communicating party are 
printed in i 
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9039. Meratiic Knop for Doors, &c., J. 
Empson and J. Hewitt, me 

9040. PRopELLING — ‘ORPEDOES, R. Scott, 

“= TRIPLE Sream Enoines, R. Edwards, 

ran 

9042. Mincixa Meat, &c., G. R. Kaye, Leicester. 

9043. Scourrna Woot, C. Toppan, London. 

9044. ComBINED InstRUMENTs for Desk Purposes, F. 
L. Stowell, London. 

9045, Tricycies, L, F. Appleton, London. 

9046. TricycLEs, J. Lee, Southsea. 

9047. OsreocLasT or BoNE Breaker, I, A. and H. 
Best, Birmingham. 

Firg-arms, T. Bailey, Bir- 


am. 

9049. Terry or Loopep Fasrics, W. Warring- 
ton, Manchester. 

9050. ComBINED MaTcH-BoxEs and CiGAR-CUTTERS, W. 
P. Thompson.—{W. M. Ducker, United States.) 

9051. Rotary Enaryegs, &c., W. Hopwood, Liverpool. 

9052. Stock Cars or CaRRiaGes for Anma.s, G. D. 
Burton, London. 

9053. PRESERVING VEGETABLE Propvucts, C. H. Shar- 


London. 
7 TaBLeE Lamps, R. H. Courtenay, 
mdon, 
9055. Sprine Seats, J. Harrington, London. 
9056. TRANSFERRING GRAIN, A. J. Boult.—(L. Smith, 
States.) 
9057. Steam or Hor Water Rapiators, 8. D. Tomkins 
and J. N. Matlock, London. 
9058. Apparatus for TreaTiINc WHEELS with O11, B. 
ana Milwaukee, U.S. 
ASHING Macuings, J, O. Hardwick, London. 
2000. Propucine Desicns on SurFaces, A. 
Brin, London. 
9061. SPooLine Macuines, J. Balderston, Glasgow. 
9062. Workino Out Resutts from Inpicator D1a- 
py G. F. Redfern.—(J. G. Claud-Mantle, Hol- 
9063. Pepats for VeLocirepges, W. Bown and J. H. 
Hughes, London. 
9064. ReouLators for E.ecrric Arc Lamps, H. J. 
Haddan.—({H. Henneberg and R. 0. Lorenz, Austria.) 
9065. Steam Enoine Lusricators, H. J. Haddan.—(W. 
H. Craig, United States. 

9066. TricycLEs, J. W. Matteson, London. 

9067. Cuarrs, &c., used on Boarp Sup, P. Jensen.— 
(A. J. V. Tegner, Denmark.) 

9068. CapsuLe for Borries, W. W. Rogers.—( The 


Johannes Brunnen Company, Germany.) 
9069. Drivinc for Bicycies, Pipe, London, 
9070. Steam Enornes, H. Otway, don. 


9071. Suspenpine Lamps, W. R. Lake.—(C. 7. Root, 
United States.) 

9072. Licutine Device, W. R. Lake.—{J. B. Mitchell, 
United States.) 

9073. BusTLes or Dress Ww. R. Lake.— 
(The Weston and Wells ing 
United States.) 

9074. Fasteners for Davina W. R. Lake.—(Z. 
C. Smith, U.S.) 

9075. ComMODES, W. R. Lake.—(J. Bennor, U.S.) 

9076. Cutrinc TeeTH of Gear WHEELS, Lake.— 
A. Marsh, U.S.) 

9077. Propvcixa Pictures upon Canvas, G. Bowdon, 

mdon. 
78, Fastenine Buttons, H. H. Leigh.—(C. Barber, 
Germany. 

9079. STEERING Gear, R. D. Bowman, London. 

9080. Tip VaLve Gear, R. D. Bowman, London. 

9081. Packine for CYLixDRICAL Surraces, W. Ross, 
London. 

9082. AtracHinc Buttons to Boots, &c., W. Wass, 
London. 

9083. Heatine Water, J. P. Blackford, London. 

9084. Revotver Action, H. Schlund, London. 

9085. Seconpary Vo.taic Batrerizs, O. Imray.—(A. 
W. Hemp, Germany.) 

9086. SichT Lusricators, W. A. G. Schonheyder, 


9087. Srong, A. W. L. Reddie.—(7. Egles- 


oops Sapp.es for VeLocirepes, M. Foley, 
9089. Gas Barrentes, F. L. Harris, Lon 
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9090. Screw and Driver, D. Thomas, London. 

0091. PHoToGRAPHIC Siipes, H. B. Hare, London. 

9092. ATTACHING MaTTREssEs to BepsTEaDs, J. B. Row- 
cliffe, Manchester. 

9093. THRASHING and GRINDING MacuineE, W. Corbett, 
Birmingham, 

9024. MusicaL InsTRUMENT Cases, R. R. Shields, 
Manchester. 

= Se.r-cLosine Cock, J. Friend, 

9096. SNurF-Box, G. Litherland, 

9097. Brick, D. McDonald, Glas; 

9098. TuRNiNG Matt, R. Sinclair and J. Hodson, 
London. 

9099. CrapLEs, D, Thompson, Glasgow. 

9100. Friction CLutcues, J. Davison, 


Newcastle-on- 


Tyne. 
9101. Cootinc the Foutine in Gun Barrets, J. B 
Fenby, Sutton Voldfield. 
9102. Nava Rams, R. Scott, Newcastle-on- 
or ALLAYING A. W. 
verpoo! 
= RvupDERLEss, &c., VESSELS, R. Watson, 


verpoo 
9105. Borries, P. Gaskell, London. 
&c,., Paper, W. W. Colley and M. Hart, 


9107. Senenenene, T. Parker, London. 
= Evectric Air Pump, 8. C. C. Currie and I. A. 


, London. 
9109. GRINDING, &c., Pans, J. Prince and W. Johnson, 


9110. Spryxinc and Dovusiine Frames, R. T. Gilli- 
brand, London. 

9111. Macuinery for Impartine a Sprrat Form to 
Wire, T. Housley, London. 

9112, Vetvet Paper, R. F. Dorendorff.(M. Krause, 
Germany.) 

9118, ADJUSTABLE NEEDLEWORK Frames, I. A. Middle- 
ton, London. 

9114. PHotooraPHic CamMERas, J. J. hy London. 

9115. THERMOMETERS, A. Haddow, Edinburg’ 

9116. — APPARATUS, R. de aenhof, 


9117. Gear for VeLocirepges, R. Caswell, 
London, 


9118. ARMOUR-PLATING, A. 0. Jones, London. 

9119. CALENDERS and H. J. Haddan.—(4. 
Volkel, Germany.) 

9120, Writina, Wier, London. 


9121, L. Best, London. 
9122. 


Maitiand, London. 


9124. Brakes, R. J. Crawford and A. C. Binns, 
London. 


9125. Exriosive Sopstances, P. A. Newton.—(A. 
Nobel, France.) 

9126, ExpLosive Compounps, P. A. Newton.—(4. 
Nobel, France.) 

9127. GRAIN-BINDING Macuixes, A. J. Boult.—(W. 
. Execrrica, Bets, &c., ani 

Blatter, London. 

9129. DecorticaTixc Ramie and other Prants, A. M. 
Clark.—(J. Haag, France.) 

9130. Vatve Gear for Steam Hammers, C. Davy, 
London. 

9131. Testinc Canvas, &c., J. F. O'Connor, London. 

9132. PROPELLER and other Suarts, W. R. Lake.— 
(Brown's Seamless Metal Company, U.S) 

9133. Matcu-Boxes, &c., W. K. Lake. S. Svenson, 
Sweden.) 


80th July, 1885. 
9134. CompLetine, &c., Erecrric Circuits, E. Wood, 
Hatcham. 


9185. Rorary Enornegs, J. Clissold, Nailsworth. 
9136, Corton for SPINNING, G. P. Leigh, 


Man iter. 

9137. Bicycie, R. P. Scott, Coventry. 

9138. MecuanicaL Nurse’ Cuairs, L. L’Hollier and 
J.J. J. Rochford, 

9139. LeaTHER GLoves, W. N. Thring, J. Luffman, and 
H. W. Southcombe, Yeovil. 

9140. Covers of Fancy of Carnpinc ENGINES, 
R. » Manchester. 

9141. AcipuLatine Syrups, &c., J. C. Thresh and W. 
Bratby, Manchester. 

SHEARING or WOVEN Fazrics, D. 

le 

9143, TELEPHONIC TRANSMITTER, E. G. Colton, London. 

9144. Motor, C. Humblot, London. 

9145. Copyinc Written Documents, &c., J. Fleming, 
London. 

9146. Repucina ALuminium from its Satts, J. B. 

ompson and W. White, London. 

9147. &c., FANLIGHTS, W., C. A., and J. 

Ward, Leeds. 


9148, BREAKING and CRUSHING Macuines, G. H. 
Stowe, Sheffield. 

9149. RULER, J. R. M. Mallett, London. 

DrainacE, &c., J. F. Coslett-Williams, 

9151. Spoon for ApministeRIna Liquip Foop to 
Inrants, C. E. Challis, London. 

9152. Brackets for Drop-DowN of TaBes, P. C. 
Jones, Guildford. 

9153. Steam Enoines, W. H. Wheatley and J. W. 
Mackenzie, London. 

9154. Cement, W. Joy, London. 

9155. Burr Hinaegs, Farley, London. 

9156. InpicaTine the Trim or Suips, E. L. Berthon, 
London. 

9157. TRANSLUCENT ADVERTISEMENT, T. J. Dewick, 
London. 

9158, ELecrric Moror, J. B. Denis, 

9159. Hypravtic Moror, J. B. 

9160. LaminaTepD Goons, A. T. Fullicks, 

9161. Economisinc in Sream Borers, 8. W. 
Snowden and F. Tolkien, London. 

9162. for Lamps, A. Domeier and B. 
Nickels, jun., London. 

9163. PweumatTic RatLway Brakes, J. Imray.(W. 
France.) 

9164. Compasses and Binnacves, B. Russ, London. 

9165. Water Waste Preventinc Apparatus, W. H. 
Beck.—(C. J. Croppi,, France.) 

9166. Fastener for Stups, H. London. 

9167, VeLocipepEs, P. M. Parsons, Lo! 

9168. ee for Cooxine Meat, &c., H. W. Hart, 


81st July, 1885. 
Coatinc Meta Piates with &c., H. Hall, 


on. 
9170. and Puriryine Mix, J. McKerlie, 


9171. Jornts for W. E. Walker, W. 
Peile, an . Cook, 

9172. CLEANING, &c., Fruit, Manchester. 

9173. Firtines of WaTer &c., A. Bradshaw, 
Halifax. 

9174. ORNAMENTING Watcu-cases, W. Williamson, 
Birmingham. 

9175. BoILers, z Millington and H. erpool. 

9176. Taps and Cocks, W. Foster, B Nee 

9177. Raismnc Gics, H. Morton, Halifax. 

9178. Sewinc Rows of Stitcues, W. W. Jones and W. 
B. Garniss, Ashbourne. 

9179. PNeumatic cg C. Sayer, 

9180. Frre-LIGHTERS, J. , Sunderland. 

9181. Sarery Bicycue, F. Devoney, "Greenock. 

9182. Eye.et, H. G. Smith, Birmingham. 

9183. Propucine SLow Motion, R. Howarth, Wolver- 


pton. 
9184. Hypravtic Cranzs, A. B. Brown, Glasgow. 
= Pump and other VaLves, W. B, Thompson, 
= Rees CARRIER and Stanp, R. R. Shields, Man- 
chester. 
9187. Szwinc Macurnes, W. F. Beardslee, Paris. 
9188. MirREING Printers’ Brass RULE, D. and A. 
L. » London. 
9189. HAIR-CURLING lInoys, W. L. B. Hinde, London. 
9190. for W. Hurst, London. 
9191. ComsrnaTion Leco1ne, H. Frankenburg, 


9192. Drac to Bossrns, &c., W. J. Adeley, 
Belfast.—2oth March, 1885. 

9193, AERIAL VELOCIPEDE, R. G. Owen, London. 

9194. On Cans, H. Cogan, Yeovil. 

9195. Siaut FeEp Lusricators, J. Dewrance, London. 

9196. Jomst for Riries, &c., G. H. C. Robertson, 
London. 

9197. Dyersa Cotron Yary, H. J. Haddan.—(&. 
Haeffely, France.) 

9198. PLANING Macuines, H. J. Haddan.—(Reinhardt 
and Bohnert, Saxony.) 

9199. ELectric Arc Lamps, H. J. Haddan.—(R. and B. 
H. Walther, Germany.) 

9200. WELDLEss METALLIC Pipes and Tusss, S. Fox, 


mdon. 
9201. Fire-soxes of Steam Boxers, 8. Fox, London. 
9202. SpecracLe Frames, G. L. Johnson, London. 
9203. ARTIFICIAL FvEL, J. Robbins, London. 
9204. Fitter Presses, D. K. Clark and W.J. E. Foakes, 
London. 
9205. Boots, H. W. Morris, London. 
9206. TRACE, &c., for Fry Fisuixe, W. Collis, London. 
9207. AUTOMATICALLY AERATING Matt, &c., J. Chal- 
lender, London. 
9208. BEETLING Encrnes, G. Horner, J. Haithwaite, 
and A. Dobson, London. 
9209. Sawinc Macuine, C. E. Rowlands, London. 
9210. Winpow SasHxes and Frames, W. E. Frost, 


London. 

9211. FLusHina Water-cLosets, H. 8. Gibbs, London. 

9212, TELEPHONE TRANSMITTERS, E. C. Parker, London. 

92138. Taxine Up the Stack in Wires Operatine Rai.- 
way Sienaxs, J. Coleman and I. Henson, London. 

9214. New Azo Co.ours, M. Hoffmann and A. Wein- 
berg, London. 

9215. Decoratinc Winpow and other Grass, H. Doul- 
ton, London, and J. Slater, Burslem. 

9216. Burrons, Cc. D. ‘Abel.—(2. Péschel, Saxony.) 

9217. Boxes or for ELECTRICAL BarTreRigs, &e., 
W. H. Quarterman, — 

9218. STEAM Enoines, W. H. Wheatley and J. W. 
Mackenzie, London. 

9219. CounTER Pivot of Watcues, A. London. 

9220, WATER-CLOSET APPARATUS, W. D. Scott-Moncrieff, 
London, 

9221. Rain WaTER FiusHine Apparatvs, W. D. Scott- 
Moncrieff, London. 

9222, Biocks or SLABS for QRNAMENTAL PuRpPosEs, A. 


% 
C. Wood, Harrington-street, Liverpool, provision 
area, 
| 
— 
T, Fullieks, London, 
| 
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9228. Rap L. W. Leeds, London. rising a series of hollow cylindrical bars, eac! $20,986. Macuine ror Bgnpivo ep 3 , Samaen, Jas. | mounted upon the same car or train of cars and pro- 
9224. 97 Boul (F. A. Kolbe, jun., Saxony.) a teeth on the apex or highest point of its. ourlace, —, rebions, Pa.—-Filed November 22nd, | pelling the same, having their armatures in multiple 


lst August, 1885. 


9225. Heatine Sotip Sussrances, W. Weldon.—(A. &. 
Pechiney et Cie., France. 

9226, ALMANACK and Diary, R. Crookall, Lancaster. 

9227. Decomposition of the RxEsipuaL AMMONIUM 
Cuuoripe, W. Weldon.—(4. R. Pechiney et Cie., 
France. 

9228. Bicycir, G. A. de M. E. , Westmeath. 

= Lire-savine Apparatus for Fire, J. Woolven, 

ove. 

9230. Tapes for Spinpes of Macurnery, I. 
Jackson and G. Williamson, Glossop. 

9231. Drums for Conrarsinc CHEMICAL 
Susstances, H. W. Todd, Liverpool. 

— SwEePina APPARATUS, E. L. Turner, 


9233. EVOLVING PERPETUAL F. Port, Bir- 


9234. Heatixc Apparatos, M. Coulson, Spennymoor. 
9285. Knives for Openinc Cans, H. C. Harrison, Bir- 


= LOSING, &c., PRESERVE Jars, H. Faulder, Man- 
ester. 
9237. Praten Prinminc Macuines, D. T. Powell, 
London. 
9238. CONDENSER CaRpING Enornes, E. Gessner, jun. 
—(B. Gessner, sen., Saxony.) 
9239. WaTER METERS, B. Stockman. London. 
9240. WALKING Srick, &c , E. J. Totterdell, 
London.. 
9241. Howpers, J. Satchwell, Birmingham 
9242. Heatinc Water, F. Bosshardt.—{ Messieurs 
Delaroche and Nephews, France.) 
9243. Grinpine, &c., Giass, &c., A. J. Boult.—{J. RB. 
Bock, Bavaria.) 
9244. Macuine Toots, A. J. Boult.—{J. R. Bock, 
Bavaria.) 
9245. Fastentnc for HonsesHogs, M. Vint, London. 
9246. PRESERVING ARTICLES of Foop, E. Whillier, 
London. 
‘7. Optarninc Licut, H. N. Heffner, London. 
9248. Fixinc Gas Burners, E. Edwards.{G@. Félix, 
Galvaning.) 
9249. Uri.isation of Sucar Scum, A. G. Wass, London. 
Cieantnc and Boots, G. W. B. 
Edwards, London. 
9251, METaLLic Boxes, G. H. Williamson, London. 
9252. Untoapinc Grain, A. G. Brookes.—{T. R. F. 
Karlowa, Germany.) 
9253. Parine Gu-enm, J. Downs and J. C. Thomp- 
son, London. 
9254. ‘CRISPING Tareaps, O. Imray.—(F. Pereyron et 
Cie., France.) 
9255. Prorocrapny, B. C. Le Moussu, London. 
9256. Pocker Knives, W. Reynolds, London. 
7. HyprocarBon Burners for Steam Boiters, &c., 
A. M. Clark.—{J. Marion, J. Caverly, B. Fischer, and 
J. &. Valk, United States.) 
RecuLatinc the Suppty of Grain to MILLSTONEs, 
W. R. Lake.—(G. Schwahn, Germany. 


9259. WaTeR-PROoFING LeaTHER, T. Laycock and J. 
Owen, London. 
9260. Nets, J. Y. Joh HC. Galland and J. 


Chaunier, France.) 

9261. Sroves, &c., R. Boyle, London. 

9262. Prison Cetis, R. Boyle, London. 

9263, VenTILaTIon of or other CaRRIAGEs, 
R. Boyle, London. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 


320,684. Mernop or Maxine Eecrricat Coy- 
pucTors, William &. Platt, Waterbury, Conn.— 
Filed May 15th, 1884. 

Claim.—The method herein described of making 
electrical conductors, the same consisting in provi 

a core of iron or steel having in its face a longitu 

channel, then enveloping said core with a sheath of 


copper or other suitable material, the edges of ool 
sheath being overlapped and forced within said 
channel, substantially as set forth. 


320,708. Lusricator, Philip L. Schmitt, Quincey, Ill. 
—Filed April 10th, 1885. 

Claim.—{1) A lubricator consistin; of the ) reservoir I, 
a steam supply pipe d witha 
communicating with the reservoir, sight feed — = 
each side of the reservoir, equalising bran 
extending from the main supply pipe P to the caps eo 
the sight-feed tubes and direct connections between 
the sight-feed tube and the parts to be lubricated, 
substantially as described. (2) In combination, the 
oil reservoir of the lubricating cup, the steam rey of 
pipe P and its lateral branches D, the sight-feed tu’ 


each side of the reservoir condeusi: 
= regulating valve m, placed in the 

pipe A - 4. the junction of the branches D with the 
pipe P, all substantially as described. (3) In combina- 
tion with the reservoir of a lubricator cup, the pipe P 
and its branches D, the pipe A, extending upward 
from the junction of the pipes Pand D, and termi- 
nating in a coil wound downward around the said 
pipe A, and communicating with the reservoir at the 
top thereof, substantially as described. 


700. Concave FoR THRASHING MACHINES, George 
26 4 , Three Rivers, Mich.—Filed 
ith, 1884. 


‘m.—A concave for thrashing machines, com- 


Claim. —{(i) steam condenser consisting of @ con- 


ope: 

with an Eg and provided at its other end mes 
lateral bend 6 for yo with a suction pump, 
a Pipe part ~4 surrounding con- 

having an approximately semi- 
so that the cold-water pipe into 
the condensing a laterally at or near right 
substan as described. A steam 

enser 


swinging val 
unication between ‘the 


water pipes for controlling the distribution of water 
into the condensing pipe, substantially as described. 
(3) A steam ofa pipe | § 
A, which receives the exhaust steam at one end, w: 

its other end is adapted to be connected with the sue- 
tion pump, a cold-water pipe B, which partially sur- 
sean id condensing pipe and into the same 
near its receiving end, a valve C situated in the cold- 
—— ~a and a slot or slots formed in said valve, 

bstantially as and for the purpose described. 


220,608. Waste Valve FoR ENGINE 
Warren R. Grand Rapids, 

Claim.—In a waste valve, the combination, with the 
body A, provided with the inlet a and outiet b and the 


shown and described. 


$21,001. Excentric, Frank X. Black and 
Hamilton, Ohio.—Filed April 

17th, 1 
Claim.—In an adjustable the combination 
the shaft and 
provided with guideways transverse to the shaft, an 


{321,001} 


the 


theretne the excentric, and 


as and for the purpose set 


Claim.—(1) In a skelping machine, the female 
roller E, consis of the two halves ¢ ¢, each having 
the recess e and the face surfaces ¢? ¢, the latter 


forming the nave of the roller, whereby the halves are 


from sprin when forced together, as set 

(2) In a sk et machine, the female roller 

N}, having the groove n}, its bottom curved, and the 
edges n2 n2 tangential, as described, combination 
with the roller M}, much narrower than the groove nl, 
whereby the of the skelp bearing on the parts 
eee fi inward, as and for the purpose set 


$21,080. Rotter MILL Feep 
Hutchison, Ottawa, Ontario, Canada.—Filed Febru- 
ary 5th, 


Claim. m.—(1) Th with the fixed and 

led boards I Il, and adjustable hinged | 

N}, whereb: fi terial thrown out 

by the saucer is di equal) swe 
rollers L L, M M, by eietaen of the shutters, as 


set forth. @) The combination, with the fixed and 


adjustable feed ho BC, of the cant boards 0 
rotary saucer F, 
hinged shutters N rollers J J}, an 
eed boards K whereby the material thrown out 
bythe saucer is distributed and gearepet in a thin 
to the rollers L L, M M, as set forth, 
321,054. Screw Fastenrxc yor Boxes or Cases, 


Bugen Ritter, ld, 
1888. » Bhrenfeld, Germany.—Filed February 


threaded so that it may be screwed into the ofame of 

the box or case, and ha also a transverse or 

slot for the introduction of a locking pin, substan- 

tially as herein described. 

821,149. Execrric Ramway System, Frank J. 
New York, N.¥.—Filed March = 1885. 


propelling 
a current regulator for mtrolling the 
field magnets of all said motors, substantially as set 
forth. (2) In an electric railway system, the combi- 
nation of two or more the same 


of cars and pelling the same, a common field 
circuit for said motors, and an adjustable resistance 
in said circuit, substantially as set forth. (4) In 


an electric railway system, the combination of two or 
more motors mouited upon the same car or train of cars 
d propelling the same, a field cireuit common to all 
said motors, and an adjustable resistance, and a 
circuit reverser in said field circuit, substantially as 
set forth. (5) In an electric railway system, the com- 
bination of two or more motors mounted upon the 
same ear or train of cars and pi the same, a 
common field circuit for said motors, and a current 
device therein, a common circuit 
therein, and means 


for reversing os of rotation of the motor, 
bstantially orth. an | exten: 
the om or more motors 


arc relation to each other and their field magnets in 
shunt relation to the armatures, a current regulating 
ee common to all said armatures, and a current 
lating device common to all said field magnets, 
ly as set forth. (7) In an electric railway 
pm ng the combination of two or more motors 
mounted upon the same car or train of cars and pro- 
pelling the same, having their field magnets in 
multiple are relation to each other and their armatures 
in shunt relation to all the field magnets, a current 
lating device to all said field magnets 
and a current regulating device common to said 
armatures, substantially as set forth. (8) In an elec- 
tric railway system, the combination of two or more 
motors qrounted ed upon the same car or train of cars 
and propelling the same, having their field magnets 
in multiple are relation to each other and their arma- 
tures in multiple are relation to each other, and all 
the field magnets in shunt relation to all the ~— 
tures, a current regulating device common to all 
field magnets, and a current regulating device sohaan. 
to all the armatures, substantially as set forth. (9) In 
an electric railway system, the combination of two or 
more motors mounted upon the same car or train of 
cars and propelling the same, a common field circuit 
for said motors, an adjustable’ resistance and a circuit 
reverser therein, a common armature circuit for said 
motors, and an eee resistance and a circuit 
erser there! tially as set forth. 


321, 166. Savers Lamp, John L. Williams, Shenandoah, 
Pa.—Filed January 24th, 1885. 

Claim.—{1) The combination with the base of the 
lamp, its wick tube, and a glass cylinder at the lower 
part of the lamp, of a wire gauze cylinder extending 
down within the said cylinder, a stationary sleeve 

projecting downward from the upper part of the lamp, 

a sliding sleeve on the said wire gauze cylinder, 
substantially as herein shown and described. (2) The 
combination with the base of a lamp, the ring /*, sup- 
above the same, the glass cy’ nder between said 

and ring, and the wire gauze cylinder C, project- 

ing down through the ring of the ring 18, supported 
above ps ring U4, the sleeve D, depending from the 
ring 8, he’ sliding sleeve E, substantially as 
herein oan and described. (38) The combination 


the base of the lamp, the stationary sleeve D. 
the sliding sleeve E, of the ring 06, supported 
above the base and provided with the annular groove ¢!, 
to receive the lower end of the sliding sleeve, and the 
wire gauze cylinder C, projecting throu, h’ the said 
as herein shown and described. 
(4) The upper sleeve D, with its perforated mp Hone, 
in combination with the wire gauze G, a 
the perforation in said gry a screw 
adapted to receive said gauze, and the screw gland 5, 
for holding said lace and to provide id its 
removal from the Pp, substantially as specified. 


$21,192. Sawixa ae Connell, 
Rochester, N.Y.—Filed November 28¢ 

The combination of the fixed. brackets 

C, the saw frame suspended 

m, and the Pee nape lever pivotted to the 


bracket and acting directly on the frame to urge the 
321,192) 


described. (2) The pendulous saw 
having the roller or ection and the 
angular weighted lever mou: on a fixed axis above 
the roller and acting on the latter, es desor!! escribed. 


81,408. Frep-waTer HEATER AND PuriFizr, Andrew 
Ward, Gallipolis.—Filed October 80th, 1884. 

respectively, between the ers, and 

vided with ed tube aving a blow on 

each the boilers A A! A%, each ha’ com- 

munication at its rear end wtih bos or more of the 


ames and provided with the tubes F, arranged sub- 

4 as shown and described, (2) The combina- 

ton, wi the boilers A Al A2, each provided with ® 
ibe F of the drums B B!, 


| 


Ni 
SN [320,936] 
— 
mingnam. in combination with the dividing plates i and collars j, 
— interposed between said plates and the points of 
g, passing throug , collars, and plates 
substantially as and for the purpose specified. , 
320,746. Stream Conpenser, Thomas Barber, Flat- 
end db for connecting with a suction pump, a cold- g* 
water pipe partially surrounding the condensing pipe ns AG 
and opening thereinto at or near right angles thereto, \\ I Sia 
and a pi arranged at the point 7 -y,) 
of comm} condensing and cold- 
& 
(320,746) 
| >A S268) 
| 
Q } 
Low» LE WY ©) ( 
| 
| 
44 
Claim.—A screw having threads at one end and a 
ead at the opposite end, in combination with a 1 w. 
= ylindrical nut or socket having its interior threaded Bi , 
- 
= 
SS 
320.684) 
= 
320,826 SSS | 
| bination of two or more motors mounted upon the 
NY 
Up x; 
D 
4 >It Ie car or train of cars and propelling the same, a current a 
regulator for simultaneously controlling the field pa (a) 
magnets of all said motors, and @ current regulator for 2 4 
simultaneously controlling the current in the arma- 
n an electric way system, combination of two = 
Bees |, or more motors mounted upon the same car or train CaN A ei 
own into the and se as a shie! H 
320.703 to the valve stem, substantially as herein Hi 
Nee 
ONS | 
fc 
. (FE 22> 
SS (Am (= 
OCG 
| excentrie having a cylindrical bore oblique to the 
| axis of the excentric, and having 
of said collar, and sn oblique core 
fitted to slide thereon 
entrance therein, substantially as specified | 


Ava. 14, 1885. 
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MISCELLANEOUS MACHINERY AT THE INVEN- 
TIONS EXHIBITION. 


to which it is required to drive the nails into the wood, 
whilst by such means nails with either large or small heads 
can be used, as by tilting the plate c a large headed nail 


In the West Annexe the Cylinder Box Nailing Company | can be presented to the wood in a direction parallel to its 
exhibit several of Lines and Bridgman’s box-nailing | faces, or in a direction slightly inclined thereto. Over this 
machines, Of these we illustrate one with details, Fig. 1 | grooved plate c is fixed a series of guides c‘, to which the 


is a perspective view; Fig. 2, a vertical longitudinal sec- 
tion; Fig. 3 is a front view; and Figs. 4, 5, 6, and 7 are 
detail views of parts drawn to a larger scale. The machine 
shown in the above figures is arranged to be driven by 
a treadle, but a machine is exhibited worked by power, 
the machine being thrown into and out of action by means 
of atreadle. In the class of machine illustrated the nails 
have been driven into the wood by giving motion to the 
table or platform carrying the wood, and thereby forcing 
the latter against the nails; but the reverse arrangement 
is here adopted. The wood is placed on a stationary table 
or platform, and the nails forced into the wood by means 
of movable pushers or drivers 6 acting upon the nails. 
The inventors arrange the nail guides c so that all nails 
may be driven in square, or in such directions that those 
on each side of the centre nail point either inwards or out- 
wards, the centre nail guide being at right angles to the 
surface of the wood. The nails are fed to the nail guides ¢ in 
thefollowing manner: A horizontal cylinderd is formed with 
series of holes or sockets d', arranged in rows extending 


across in a direction from end to end thereof, and placed | 


at suitable distances apart from each other. An attendant 
supplies these holes or sockets d! with nails, which are 
placed with their heads downwards therein. In a line 
with each row of holes or sockets d! is a sliding perforated 
har, d?, the perforations of which, when in one position, 
are coincident with the corresponding row of holes or 
sockets d' in the cylinder d, so as to permit the nails to be 
fed to such holes or sockets d'. After the nails have been 
fed as described, the attendant pushes the sliding perforated 
bar d? endwise, so as to cause the solid parts to cover its 
corresponding row of holes or sockets d! in the cylinder d. 
This sliding of the perforated bar d? by the attendant is 
done in order to indicate to him which rows of holes or 
sockets d' he has fed with nails, and thereby prevent his 
feeding more than one nail to each hole or socket d! for 
each revolution of the cylinder d. In the rotation of the 
cylinder d these sliding bars d? are caused to pass a fixed 
cam ¢, carried by one of the standards a, which cam e, in 
the event of the attendant having omitted to slide any of 
such bars d? as above described, will automatically cause 
the sliding thereof, so as to ensure all the holes or sockets 
d' being covered before they come to the lower part of the 
cylinder d; then, in order to release the nails from the 
holes or sockets d', as they arrive over the funnels or 
mouths /1, connected by tubes / to the nail guides c, the 
sliding covering bars qd? are, by means of a sliding cam 
acting upon a lever g', moved endwise until the holes 
therein again coincide with the holes or sockets d! in the 
cylinder d, thereby permitting the nails to fall into the 
aforesaid funnels or mouths /1. The nail guides are formed 
of a bottom grooved plate c, which is adjustable by screws 
c,c¢’, both as to height and inclination in respect to the 
table or platform a! of the machine, in order to adjust the 
parts to different thicknesses of wood, and to the angles 


tubes f are fixed. These guides c‘, below their junction 
| with the tubes f, are open at their undersides to permit of 
| the falling of the nails into the grooves of the bottom guide 
| plate c, and they are also formed with openings ¢’—see 
| Fig, 4—for the age therethrough of the nail pushers 
| or drivers }, whilst along the front of the nail guides is 
' mounted a guard plate 4, which, when the nail pushers 
_ or drivers } are in their retracted position, stands with its 
toothed edge resting in the grooves of the bottom guide 
plate c, and thereby prevents the nails from falling or 
jumping out of their guide grooves, and there remains 
until the pushers or drivers b begin to advance, at which 
time it is automatically lifted, after which the said plate / 
_is again lowered on the retirement of the pushers or dri- 
| vers b. The several grooves of the plate c and the guides 
| c are arranged at short distances apart, so that the tubes f 
can be connected with such nail guides as for the time 
| being may be required for use, and by supplying nails to 
all the sockets d! in each row of the cylinder d, or to any 
desired number and arrangement of such sockets d!, the 
machine can be readily adjusted to various varieties of work. 


struction and repair, and in regard to durability under the 
rough usage such an engine is likely to meet with in actual 
work in foreign countries. : 

The saloon carriage shown in connection with the fore- 
going is also a good piece of work. It is arranged to carry 
fourteen passengers, seven on each side, and is 20ft. 24in. 
long by 6ft. 4$in. wide, with a total height from 
rail to top of roof of 10ft. 3jin. The body 
and frame of the car are made of stained teak, 
with inside facings and beadings, window frames, doors, 
&c., of American walnut, highly finished and lined. All 
the door handles, window fittings, and brackets, are bur- 
nished and silver plated. The doors slide on brass rollers, 
and a lavatory and w.c. with all necessary furnishings are 

laced at one end, with separate doors to each, the 
avato' e being entirely shut off from the saloon. 
The windows have buffer springs, and are provided with 
Peters’ patent blinds. A raised ventilating roof with ten 
stained glass windows is placed above the main roof, the 
windows being pivotted at their centres, and the openings 
protected with a fine mesh wire gauze netting to exclude 
dust, sparks, &c. At each end of the raised roof a large 
mineral oil lamp is fixed, with a funnel, and ventilator 
to the outside. Both the main and ventilating roofs are 
made double, so as to permit the free circulation of air. 
The body of the car is mounted on a strong iron and steel 
underframe, composed of four longitudinal channels with 
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LINES AND BRIDGMAN’S BOX-NAILING MACHINE. 


Outside, in the South Promenade, Messrs. Dick, Kerr, 
and Co., 101, Leadenhall-street, E.C., show a number of 
their specialities in narrow-gauge railway plant, which are 
well worthy of careful inspection. The locomotive Orient 
is an outside cylinder side tank engine, of 2ft. 6in. 
gauge, with cylinders Tin. diameter and 12in. stroke, 
titted with Morton’s patent valve gear, which has 
been fully illustrated in THz Enoinzer. The four 
leading wheels are each 2ft. 3in. in diameter and 4tin. 
broad, coupled, and a Bissel bogie is placed in the rear, 
the arrangement being such as to leave very little over- 
hanging weight at either end. The boiler is set quite 
independent of the working parts, expansion being allowed 
for at the fire-box end by means of suitable brackets, so 
that it can be readily removed for repairs without disturb- 
ing the machinery and gear. It is 10ft. 3in. long over all, 
and 2ft. 3in. diameter, and is made of best mild steel plates 
;;in. thick, each ring being bent out of a single plate. 
The outer shell of the fire-box is also of mild steel, the 
front and back plates being flanged to receive the sides and 
top, as well as the barrel. The fire-box itself is of copper, 
the tube plate being 4in. thick, and the crown, sides, and 
end gin. It is 2ft. 14in. long, lft. 74in. wide, and 2ft. Gin. 
deep, giving a heating surface of 21 square feet, and a grate 
surface of 3} square feet. The tubes are 1fin. diameter, 
of 12 and 14 b.w.g., and are forty in number. Their 


g | length is 6ft. 3in., and the heating surface 114 square feet. 


The boiler is constructed for a working pressure of 120 lb. 
a square inch, and has been tested 5 water to 200 Ib. 

he engine will carry about 6 cwt. of fuel, and has a tank 
capacity of 165 gals. Its net weight is 6 tons 9 cwt. The 
workmanship is exceedingly good, and the finish through- 
out much superior to what is generally to be found in 
engines of this size and class, The details also have been 
carefully considered, both with regard to facility of con- 


cross beams of same section, and strong bar iron diagonal 


braces. The underframe is carried on two four-wheeled 
bogies placed at 13ft. centres, each with a wheel base of 
2ft., the wheels being of cast steel, 14in. diameter, fitted 
with forged steel axles, springs, and cast iron axle boxes 
carried in cast steel guide brackets with strong spiral 
springs. The channels forming the underframe are each 
4in. by 2in. by #in., and are firmly rivetted to two head- 
stocks of the same section, with strong wrought iron 
knees. There are four longitudinal and five transverse 
channels, all securely braced and tied together with 
diagonal struts and ties. The body of the car is fastened 
to the underframe with bolts, and rests on forty-six of 
Attock and Spencer’s patent india-rubber blocks, which 
relieve the car from all jarring motion. The bogies are 
formed of two longitudinal channels, each 4ft. long by 4in. 
by 2in. by gin., with two flat iron flanged headstocks, each 
4in. by 2in., firmly rivetted to them. Two centre trans- 
verse channel bars carry the cast steel bogie centre socket, 
which works in an upper bearing socket in the underframe, 
the centre itself being 1}in. in diameter. The sockets 
have teak bearing blocks and india-rubber spring cushions. 
Bearing brackets are fitted to the underside of the frame, 
and slide on beams fitted to the four corners of the bogie, 
safety chains being also provided to keep the bogie from 
slewing too far. A chain brake is applied to all four 
wheels of one bogie. The central coupling buffers 
are made of iron and are 10in. diameter on the face. 
They slide in cast steel sockets, and are fitted with strong 
volute springs so arranged as to form both tuffer and 
draw spring, and are furnished with the usual coupling 
links and pins. The body of the caris composed of strong 
teak frames bound together with cross beams of the same 
material mortised to the side longitudinals. A third 
exhibit is an ambulance wagon of 2ft. 6in. gauge, arranged 
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for carrying four passengers on four folding stretchers, 
sixteen on the outside seats, and two attendants. The 
underframe is of steel carried on two four-waeeled bogies, 
with solid disc wheels of crucible cast steel, forged steel 
axles, and wrought iron central buffers and couplings. 
The upper or body framework is formed of an inner and 
outer framing of light angle irons, the outside and middle 
uprights being made in one piece, bent round at the top 
and flanged at the bottom for securing to the underframe, 
and with two longitudinal ang'’es the whole length along 
the top, the uprights being bound together by flat iron 
stays fixed with gusset plates at feach corner. The inner 
frame is covered in with strong canvas, buttoned all round 
the top and sides and ends, with canvas doors at each end 
and in the middle. The outer covering is also of canvas, 
a large space being left between the two in order to allow 
of a circulation of air. The sides of the outside canvas are 
so arranged as to form a canopy over the folding seats at 
the sides, when these are in use. At each end there is a 
platform 2ft. wide, with hand-rail, and two water tanks. 
The car is got up in a very simple manner, and weighs, 
without water, 2 tons 2 ewt., the length over buffers being 
21ft. 1lin. 


HOROLOGY AT THE INVENTIONS EXHIBITION. 
No. II. 

Berore taking leave of the English section, some further 
notice is due to the exhibitors in the case of the Horologi- 
cal Institute, the details of which we were unable to 
examine at our former visit. The contents of this case 
are of peculiar interest to the cognoscenti, inasmuch as 
they are mostly the direct products of manufacturers who, 
working for the trade, are in general debarred from coming 
in contact with the public, and as being, perhaps, the best 
obtainable examples of our home productions. 

Mr. D. Buckney’s contribution comprises a very good 
collection of high-class watches of different styles and 
designs, including fusee keyless pocket chronometers; 
lever watches with double-roller escapements; a gold key- 
less non-magnetisable watch for the use of electrical engi- 
neers and others, having the quick-moving parts con- 
structed of materials other than steel. In these days of 
electrical experimenting these non-magnetisable watches 
are likely to come into favour with those having much to 
do with dynamos, and makers devoting their attention to 
the construction of a trustworthy article of this description 
at a marketable price will doubtless tind a ready sale for 
it. A gold keyless watch, with full-plate movement of 
original design, whereby greater depth of barrel than usual 
is obtained, so that a broader and thinner mainspring may 
be used, is also shown. The stop-work is planted on the 
barrel cover, which is sunk into the name-plate. By this 
means, beyond the advantage already mentioned, the stop- 
work may readily be got at without taking down the 
watch. An improved arrangement of the calibre is also 
claimed for this watch, by which all risk of the balance 
fouling the barrel is obviated; but this danger would be 
better insured against by manufacturers giving up this 
form of movement altogether, and making nothing 


“but $-plate or 4-plate watches. The badness of arrange- 


ment of the full-plate watch, and the injurious effect its 
retention has had on the English watch trade, have been 
so often and so fully demonstrated that any detailed 
review of the arguments pro and con. would be both 
supererogatory and out of place in an article of the scope 
of the present. We shall therefore content ourselves with 
registering a protest against any attempts at altering this 
form of movement with the view of eiaion about its 
revival as the typical English watch—which it has only 
comparatively lately ceased to be—as so much waste of 
energy, which should be bestowed in the general simplifi- 
cation and organisation of the manufacture of a better 
model. 

In strong contrast to this relapse is the exhibit by this 
manufacturer of gold keyless ?-plate watches, with lever 
escapements, made on an interchangeable system, which 
combines machine work with the delicate finish of hand 
jabour. The escapements are machine-made, and the 
train wheels, barrels, plates, jewel-holes, end stones, 
balance staffs, balance springs, dials, and cases are inter- 
changeable. This is a decided advance on the method, 
or rather want of method, usually adopted by Clerken- 
well manufacturers, and is deserving of their special 
attention. 

Though we doubt the possibility of making the more 
‘delicate parts of high-class watches perfectly interchange- 
«ble—that is to say, that although escapements may be 
‘constructed so far interchangeable as to be capable of per- 
forming in different watches—they will not be found to 
‘suit them all equally well, and the bankings, drops, 
intersections, &c., will not be exactly alike in each. That 
slight variations in one or more of these particulars, which 
would be sufficient to affect the time-keeping qualities of 
tthe watches in which they are exchanged, will be found, 
we believe, to be inevitable. If it be desired to set this 
qaestion satisfactorily at rest, let the manufacturers of 
some of the so-called high-class interchangeable watches 
send some of them to Kew and have them tested—if they 
answer their description they will of course come out 
triumphantly with Class A certificates—and afterwards 
ehange the controlling parts, viz., balance, spring, and 
excapement, taking them promiscuously, without trial, 
frem several watches, and see then if their performance 
will be equally good. This would be a crucial test, and 
would effectually silence sceptics. The result of Mr. 
Buckwey's systemisation is, nevertheless, worthy of great 
praise. It is rendered doubly interesting from the fact 
that he ases the machine-made movements of Wycherley, 
Hewitt, and Co., which is a satisfactory proof that the 
reduction to a method in gauging, &c., is all that is 
requized to place English watchmakers in a favourable 
position with regard to their foreign competitors in the 
cheaper grades of work. 

Mr. G. H. Harwood’s exhibit of watch-case making is 
very interesting, the specimens of lathe work, &c., shown 
being of very high quality. They include (1) fine gold 


alloyed with copper and silver to 18 carats; (2) an ingot 
of 18-carat gold ready for rolling and cutting wire; (3) 
after rolling and cutting wires; (4) wire drawn and 
swaged for case; (5) wires and bottoms blocked to shape; 
(6) case turned off ready for jointing; (7) case ready for 
assaying and marking at Goldsmiths’ Hall; (8) after 
assaying and marking; (9) case finished and left from 
water-of-Ayr stone; (10) case sprung, polished, and ready 
for wear; (11) keyless dome hunters, for interchangeable 
movements, &c. 

Mr. H. P. Isaac has a fine show of watches and marine 
chronometers, amongst which may be specified as particu- 
larly worthy of notice a two-day marine chronometer, with 
palladium spring; an eight-day marine chronometer, with 
reversed laminz auxiliary compensation balance; a two- 
day chronometer for sidereal time, with bright works 
throughout, separate hour circle on dial, and palladium 
spring; several high class fusee keyless pocket watches ; 
and an original chronometer balance, without auxiliary, 
constructed with laminated central arm of brass and steel, 
the brass being uppermost. This arm is in one piece with 
the rim, the final adjustment being obtained by means of 
split nuts on upright stalks. 

Messrs. Curzon and Tripplin respectively exhibit educa- 
tional apparatus and models of escapements. 

Mr. Thomas Mercer exhibits, besides several fine eight- 
day and two-day marine chronometers, and balances for over- 
coming the secondary error, a portable clock with 12in. dial, 
having chronometer escapement and seconds train, to show 
time as a regulator; and two chronometer mantelpiece 
clocks. 

Mr. J. Hammersley shows a chronometer timepiece, 
having an extra row of figures engraved on the slope of 
the bezel to show twenty-four hours; an eight-day 
marine chronometer; Igh-class watches; and a tray of 
very beautifully tinished balance springs of different forms. 

Messrs. John Greenwood and Sons have specimens of 
clocks in various stages, illustrating their system of inter- 
changeable manufacture. ‘lhis exhibit indicates a praise- 
worthy effort at reviving the English trade in the cheaper 
kinds of house clocks, which has been for mahy years in 
the hands of foreign producers, 

Mr. Barnsdale’s exhibit comprises specimens of the class 
of clocks peculiarly English, the manufacture of which has 
never been in danger of foreign competition, from the 
necessarily high finish of the work, consequent high prices, 
and limited demand, viz., a regulator with polished arbors 
and pinions of high numbers, jewelled holes and pallets, 
and improved maintaining power; two very fine quarter 
clocks, having an improved repeating work, in which the 
lifting is effected by means of a lever and cam, instead of 
the usual pin; English carriage clocks; and a yacht cabin 
clock. 

Mr. R. Bridgman sends an improved vernier gauge for 
measuring to the one-thousandth of an inch, for the use of 
watchmakers, and a tool for accurately poising balances; 
and Mr. 8. Jackson exhibits a tool by the same maker for 
testing the different angles in lever escapements. These 
tools are remarkable for great accuracy and high finish. 

The Institute also exhibits chronometers by the famous 
old horologists, Mudge and Earnshaw ; a model of Savage's 
two-pin lever escapement, &c. 

In addition to the English exhibits in Group 27, a great 
number of foreign goods are shown, which might with 
more propriety have been displayed in the various sections 
of their representative countries. 

Messrs. Camerer, Kuss, and Co., 56, New Oxford-street, 
W.C., have a collection of Black Forest clocks—cuckoo, 
trumpeter, &c.—of many ingenious designs, a noticeable 
feature of this exhibit being the large number of spring 
clocks in which the fusee adjustment is applied, which 
indicates a growing perception amongst foreign clock- 
makers of its utility and advantages as an equaliser of the 
force of the main-spring. 

The Swiss Court is situated in the south-western corner 
of the East Central Gallery, a little to the north-east of 
Group 27. 

Neither the Besangon nor the Swiss horologists are well 
or strongly represented, as with the English section; the 


‘same remarks apply to them in regard to the absence of 


attendants at the cases, and, judging from the work shown, 
the want of any machinery in motion explanatury of any 
of the various processes in the results arrived at is equally 
to be regretted. It has possibly been reasoned by them 
that, as in most high-class Swiss watches, and particularly 
so in all the complicated watches—repeaters, clock- 
watches, calendars, and such-like—the principal and all 
the finer portions of the work are entirely the result of 
hand labour; machine work is not characteristic of Swiss 
watchmaking. Still, when it comes to be considerd 
what a wonderful attraction such Exhibitions prove to 
the public, and the great strides the Swiss have made in 
the way of uniformity of calibre, standard sizes, and 
gauges, and in the consequently greatly increased produc- 
tion of partially machine-made watches and interchange- 
able parts in all the lower qualities, since the report of the 
delegate—M. Favre-Perret—to the Philadelphia Exhibi- 
tion in 1876, we cannot help wishing that some examples 
had been given illustrating a few, at least, of their 
methods, if only for purposes of comparison, without 
even the view of benefitting by anything such examples 
might possibly suggest. 

Messrs. Baume and Co., 21, Hatton-garden, in the 
number and variety of their watches take a pre- 
mier position. Their exhibit consists of keyless and 
non-keyless gold and silver watches of various kinds, 
including a large selection of complicated watches, chrono- 
graphs, &c., amongst which are some dozen or so of lever 
movements, which have obtained Class A certificates from 
Kew Observatory, a satisfactory proof of the excellence of 
the work and the thoroughness of the Swiss as watch- 
makers in the true sense of the word. Messrs. Baume 
and Co. are agents for the Longines Company’s machine- 
made lever watches, a variety of which, and parts in 
various stages, are here exhibited. These watches are 
made in the Longines factory on the gauged and inter- 
changeable principle, and the perfection to which their 


interchangeability is brought is exemplitied by a number 
of the plates—twelve pillar plates and twelve top plates 
-—being pinned or screwed together, looking through 
which every jewel hole appears as one perfect hole. In 
this case are also shown a number of machine-made silver 
watch cases in parts, illustrative of the process of their 
manufacture, 

Messrs. Patek, Philippe, and Co., Geneva, show a variety 
of very high-class complicated watches, movements and 
parts, and some good carriage clocks. 

Messrs. Weill and Harburgh exhibit musical watches, 
&c., and watches with twenty-four hour dials. 

Leaving the Swiss group by the western door of the 
East Central Gallery and crossing the Central Avenue, we 
come to the exhibit of the American Waltham Watch 
Company, situated in the south-western corner of the West 
Central Gallery. If anything were required to confirm 
our remarks concerning the great mistake made by the 
English and Swiss exhibitors in not having any machinery 
in motion illustrative of the various processes of manufac- 
ture gone through in arriving at certain particular results, 
the popularity of this exhibit and the interest taken in the 
different machines which are here shown by the general 
public, as evinced by the crowds of people at all times 
surrounding the benches at which the operatives are at 
work, would sufficiently attest them. This company has 
certainly laid itself out in a very thorough manner 
to catch whatever benefits may accrue to it from pub- 
licity, and we feel assured its enterprise, and the 
unsparing efforts it has made in this direction, will be 
followed by its deserved reward in the shape of a 
considerable impetus to its trade. At the same time 
it should be borne in mind that as large capitalists it 
has, of course, had many advantages over the English 
individual manufacturers, who, whatever their wishes 
might have been in the desire to make a creditable show 
at this Exhibition, could not be expected to compete in 
this respect with a powerful company with practically 
unlimited pecuniary resources. The exhibit comprises a 
case containing a large collection of finished watches, a 
model of the factory, a case with all the parts of watches 
in various stages, and machinery in motion illustrating the 
process of manufacture, with male and female operatives 
at work. On arriving at the work benches, the first 
things that strike the beholder are the extreme order and 
regularity that mark the operations, the absence of any 
confusion in the mode of working, and the general cleanli- 
ness that prevails; this latter characteristic, which, so far 
as our observation has gone, is an attribute peculiar to the 
American factories, may possibly be owing to the presence 
of the lady workers, and that love of order which 
distinguishes the female mind. Whatever it is, it cer- 
tainly lends an additional attraction to these work benches, 
and is a quality the advantages of which it would be well 
if we could further instil into our home workpeople. The 
machines include a pivot and staff polishing machine. 
The staff is held in a chuck of the lathe, rotated at a high 
speed, and the polishing is effected by the backward and 
forward motion of a wigwag with polishers charged with 
red stuff of different degrees of fineness. The wheel- 
cutting machines are perhaps the most interesting to 
watchmakers, The first of these is that for cutting the 
brass club-toothed escape wheels. The wheels are mounted 
—fifty at a time—on what is termed a quill, i.¢., a steel 
piece notched throughout its length to allow the arms of 
the wheels to pass. This quill acts as a sort of male spring 
chuck, which fits the inside of the rims, and is in position 
at right angles to the mandrel. The cutters—-six in 
number—are mounted in chucks in a revolving disc or 
capstan, each cutter being brought to bear in its turn, and 
rotated by means of a serrated crown wheel at the end of 
its spindle gearing with a crown wheel on the main spindle 
of the lathe proper. The first two cutters are of steel and 
the four remaining of sapphire ; each cutter is of a different 
shape, and the spaces are thus gradually cut without 
bending. or straining the wheels. While the cutters are 
rotating rapidly, the quillful of wheels is made to traverse 
to and fro—slowly forward during the cutting and quickly 
back again—by means of an excentric at the end of a 
cylinder, and each space is in turn brought into position 
by means of a dividing plate at the end of the quill spindle. 
The machine for cutting the train wheels is similar to the 
above, forty wheels being cutatatime. All the wheels are 
afterwards chucked from the outside and the centre holes 
drilled, the centres being thus obtained from the circum- 
ferences. The points in which the American method 
differs from the English are in the number of wheels cut 
at one operation; the cutting of the teeth before the centres 
of the wheels are found; and in the automatic character 
of the machinery. But English makers maintain that 
more than one train wheel cannot be accurately cut, no 
the teeth properly formed, at a time; the delicacy of the 
escape wheel teeth of an English watch, however, renders 
it necessary that three or feur be cut together in order to 
support one another. With regard to the second point, as 
the crossings (spokes) of almost all English-made wheels are 
finished by filing after the wheels are stamped, it would be 
impossible to get them true from the inside of the rims, and, 
indeed, it is not easy to see how wheels cut in this manner 
can be so perfect as those whic are centred at first, and 
screwed down firmly during thc operation of cutting them 
one at a time, as any slight exce.itricity or springing of the 
steel quill, which projects a couple of inches, would be 
sufficient to make the cutting irregular, and, as we have 
already remarked, any benetit derivable from automatic 
machinery, apart from other considerations, is dependent 
largely on the output required from each machine in regard 
to that of the others in a factory; in addition to which, 
when it is considered that the cost of cutting all the wheels 
of even a high-class English watch does not amount to 
sixpence, it will, we think, be admitted, that our system 
does not stand in need of any very great reforms in this 
direction. A bevel and crown-wheel cutting machine, and 
an universal lathe for jobbing purposes, are also shown, 
which do not call for special mention. The screw-making 
machine is a very charming piece of mechanism, and forms, 
from the number of its automatic motions, a central point 
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of attraction. At the time of our visit this machine was the spring to be tested is pushed on to the projecting 
making jewel screws, of which it is capable of turning out arbor, and the stud end of the spring is moved round one 
4000 a day, although it can be adjusted for any sized watch turn each way from zero. The operator then taking a 
screws. It requires even less looking after than the wheel- | mental average of the number of degrees registered as 
cutting machines, merely requiring to be fed by the , indicated by the hand on the dial plate—for it is curious 
attendant as it uses up the wire of which the screws are | to note that the springs usually offer greater resistance in 
formed. A piece of wire is introduced from the back and | the unwinding—places the spring in a correspondingly 
gripped by an American chuck in the mandrel, and the , numbered division of the box for their reception. The 
machine is started. While the wire is rotated at a high balances being all carefully weighed and kept in divisions 
speed, a cutter in the front advances, turns down the body , numbered in like manner, great facility is thus afforded 
of the screw to the size for which it is set, and retires. | for the selection of balances and springs which experiment 
The mandrel then stops, and a rotating die in the poppet | has ascertained will be proportional to one another. This 
head facing the mandrel is advanced, taps the thread of is an important consideration in the construction of the 
the screw, and being reversed to run off, retires. The | commoner watches where time cannot be afforded for the 
chuck then opens, the wire is drawn forward, and a cutter | careful adjustment of their compensation or for lengthened 
at the other side, facing the first, comes forward and almost | time tests, as--it being known that springs of certain 
cuts off the screw. Parallel to, and at the back of the | lengths, pinned in in particular positions, will give 
lathe in which these operations have taken place, is the | certain known results—it gives a ready means of 
head slitting tool. A rocking bar now comes forward and applying approximately suitable compensation, &c., with- 
takes the screw over to the circular cutter in this tool. After out resorting to what can only be termed botching, 
the head is slit this piece retires a little, and a pointer ina _viz., altering the length of the spring by shifting the 
cylinder ene cutter darts forward and gives the screw , stud, lightening the balance, and other well-known timers’ 
a poke, which knocks it out of the holder in the rocking bar devices. In addition to the strength gauge for the sprin 

down a shoot, through which it drops into a box underneath. another tool is shown by which a further trial of the suit- 


effected was described in our account of the clock at the new 
Law Courts, illustrated in Toe EncingEr 21st December, 
1883. The hours are struck on a bell weighing 14 cwt., 
and the chimes on a peal of eight bells. The clock also 
ting-tangs on two old bells, with two figures, which are 
said to have been taken from Glastonbury Cathedral. The 
barrel or cylinder for letting off the chimes is of a novel 
design, and consists really of a series of rings, so that the 
lifting cams, which are bolted between them, can be 
shifted to alter the chimes either in time or arrangement, 
as desired. The very fine double three-legged gravity 
escapement is driven by a train remontoir, in which two 
cams, acting alternately every fifteen seconds, lift the 
weights which drive the escapement, so that the force of 
one of the weights is continually giving equal impulses to 
the escapement, the minute hand advancing in jumps at 
like intervals. The clock is so constructed that it throws 
off the hours, quarters, and tunes at a quarter to ten at 
night, and throws on at a quarter to ten in the morning. 
We understand that Messrs. Gillett and Co. were refused 
) to exhibit this clock in the English group of the 

xhibition proper—to which it would have made a 
valuable addition—on the ground that they already had 


the allotment in the Old London Street. 
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This precess is repeated until the length of wireis exhausted, 
when the machine stops of itself. A constant supply of 
oil is automatically pumped upon the work throughout 
these operations, the whole duty of the attendant, who, 
we are informed, looks after seven such machines in the 
factory, being to keep them fed. The arbor roughing out 
macl.ine is similarly automatic. A length of wire, of the 
diameter of the pinions to be afterwards cut, is introduced 
into the split chuck through the back of the hollow man- 
drel; the cutter advances, forms one end of the arbor and 
one centre, and retires ; the chuck then opens, the wire is 
drawn forward, and the cutter advancing forms the other 
end and cuts it off. As the arbors thus formed would not 
be sufficiently true to allow of the pinion being cut at this 
stage, they are finished off in another machine similar in 
principle, being turned on their own centres by means of 
a carrier and driving chuck. The pinions are cut from 
these arbors by three circular saw-like cutters of a peculiar 
make in a machine shown, and—after being hardened and 
tempered—polished, resting on their centres in sapphire 
grooves, by means of a wigwag machine with soft metal 
polishers. The whole of this process of pinion cutting and 
peunies is in principle identical with that adopted in 

neashire, excepting that the English pinions are cut 
with only one fly cutter from drawn pinion wire. At 
another bench is shown a tool of very beautiful construc- 
tion for gauging the strength of balance springs ; it has a 
graduated face plate, on the under side of which is fixed a 
strong balance spring attached in the centre to a pivotted 
staff carrying a which points to the degrees on the 
dial plate, and above which the staff projects. The springs 


are all colletted and pinned to their studs. The collet of 


GENERAL PLAN OF THE ANTWERP EXHIBITION. 


ability of balances and aprings when applied is made. In 
this tool the balance is made to vibrate conjointly with 
another balance with spring applied, which is kept as a 
standard, when, if the Sohanes and spring being tried are 
correctly proportioned to one another, the vibrations of the 
two balances will be in unison. The history of the pro- 
gressive development of the factory system and of watch- 
making by machinery in America, from its first establish- 
ment about the year 1850 to the present day, with its 
causes and results, would form a study of the most 
instructive character to both the watchmaker and the 
economist, in conjunction with which a visit to the exhibit 
of the Waltham Watch Company would afford some useful 
information to the former. 

In the Old London Street, Messrs. Gillett and Co., of 
Croydon, have a fine turret clock of improved construction 
and design, embodying several novel features, which is well 
worthy of inspection. In the same tower as the clock, and 
connected with it, is one of this firm’s patent carillon 
machines, which is constructed to play a different tune 
every hour and half-hour. The clock has a 1}-seconds 
pendulum, with zinc and steel compensation. The train 
wheels are of gun-metal, with engine-cut polished pinions, 
cut from solid steel, the pivots of which act in gun-metal 
bearings; and malleable cast iron winding wheels and 
pinions. The improved winding mechanism is an 
ingenious arrangement, in which the usual maintaining 
power spring, or springs, and click are dispensed with. It 
consists of a winding jack, with to-multiplying gear- 
ing, which admits of the handle of the winder being turned 
either way without affecting the force of the weight in an; 
way until the clock isdown. The gear by which this is 


THE ANTWERP INTERNATIONAL EXHIBITION. 
No. I. 

Everyone admits the existence of trade depression, 
and almost everyone interested has his own explanation of 
the causes which have brought this depression about. It 
is urged, by way of comfort, that the depression is uni- 
coon ; but English manufacturers are hardly prepared to 
admit that this does them a great deal of good. All sorts 
of remedies are proposed, such as the subdivision of land ; 
the employment of more men and less machinery ; altera- 
tion in the incidence of taxation ; diminution of output; 
shorter hours of labour, and so on. With none of these 
do we propose to concern ourselves here. One key to the 
mystery, as concerns Great Britain, is to be found in 
foreign competition. Our neighbours used to be supplied 
with almost everything save the bare necessities of life by 
us. They learnt by degrees first to supply themselves, and 
then to supply the whole world. Engineers are no better 
off in the matter of trade than other men. If they desire 
to learn a lesson whose gravity it is difficult to over-esti- 
mate, let them pay a visit to the Antwerp International 
Exhibition. They will there find material for observation 
which will give them to understand what the words foreign 
competition really mean. Very little indeed has been said 
in this country about the Antwerp Exhibition. It has 
been regarded as a small local affair of little account. We 
can assure our readers, however, that since the Paris 
Exhibition of 1878 no such collection of machinery has 
been exhibited as that got together in the { machinery 
hall of the building; and in our,experience no steam 
machinery of equal perfection of design, beauty of work- 
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manship, and admirable quality of material has ever been 
shown anywhere. That is to say, ever since 1878 con- 
tinental, and especially Belgian engineers, have made 
enormous strides in the construction of steam engines. 
One sentence dropped in our hearing by an Englishman, a 
man of wide experience, may well be taken to heart: 
“When I want a new mill engine I shall come to Belgium 
for it.” Nothing could be easier than to suppress facts 
and to prophesy soft things. It is to us quite as unpleasant 
a task to say what we have to say as it can be for our 
readers to see the words in print. The simple truth is that 
we never yet saw in England any steam engines of a quality 
equal to that of several of the engines exhibited. It may 
be urged that these engines have been got up for exhibition. 
Very probably; but English engineers also get up engines 
for exhibition. Again, granting all this, it is still evident 
that a connecting rod cannot be polished like silver unless 
its material is steel, absolutely sound, and free from 
specks ; and it is not for a moment to be supposed that 
special patterns have been got up fora single engine, from 
which no others are to be made. Lastly, the fact that sales 
have been freely effected of the engines exhibited is good 
evidence that they may be regarded as commercial 
products of the country. A few years ago Belgians 
either did not or could not turn out such machinery. The 
fact that they can make it now isa direct source of danger 
to every steam engine maker in Great Britain. Nor is the 
competition confined to steam engines. No one can look 
at the magnificent trophies of rolled girders, some of them 
65ft. long by 2ft. deep, and dream for a moment that 
English rolled girders are wanted on the Continent, or, 
indeed, feel surprise that Belgian girders find a ready 
market in this country. 

It forms no part of our present purpose to describe the 
Antwerp Exhibition at length. We propose to say so 
much about it as will give our readers an idea of what they 
will find in it, and we strongly advise not only engineers 
to go themselves to Antwerp, but to send their foremen 
there—if for no other purpose than to dig up by the roots 
the delusive idea that Englishmen can always beat 
foreigners in the construction of machinery. 

Antwerp is very easily reached. The best route is that 
by the Great Eastern Railway to Parkeston, near Harwich, 
and thence across by the ss. Norwich or Ipswich. These 
are two new steamers put on by the Great Eastern Railway 
Company not long since, and fully described in our 
columns. They are large beamy vessels, propelled by twin 
screws, and making about 14 knotsper hour. The sleeping 
accommodation, the dietary, and all the arrangements 
throughout are excellent. The traveller leaving Parke- 
stone at 10 p.m is in the smooth water of the Scheldt very 
early the following morning, and reaches Antwerp 
between 9 and 10 a.m.—if the tide in the Scheldt be 
favourable then much earlier. Antwerp is so well 
known now as a place of both historical and modern 
interest that we need say little or nothing about it. One 
hint may, however, be given to those who stay at home 
because they are ignorant of any language but their own. 
This need not deter them, because English is spoken 
everywhere, and well spoken, at all the hotels, restaurants, 
and in all the principal shops. The English visitor will be 
perfectly at home—more so than in, perhaps, any other 
continental city. 

So much premised, we may proceed to speak of the 
Exhibition and its contents. The accompanying plan 
shows the general arrangement. Lithographed views of 
the main entrance are so common about railway stations 
that many persons must have a very fair idea of what it is 
like. The building is situated close to the river and the 
quays, on an awkwardly shaped piece of ground, as will be 
seen from the reduced plan which serves to illustrate the 
site. The Great Machinery Hall is cut off from the main 
building by the Rue de Gand, and to unite the two 
a bridge has been thrown over the street. Of the existence 
of this no one in the building need be aware. The visitor 
coming down the central hall of the building finds himself 
at the foot of a splendid flight of steps, which leads to a 
spacious gallery running along one side and partly along 
the two ends of the hall, and giving access to the floor 
below by four flights of stairs. The gardens in front of 
the building are of moderate extent. The most has been 
made of them, and they are brilliantly lighted by elec- 
tricity at night. The Exhibition building is closed every 
evening at six p.m., but the gardens are thrown open for 
concerts from six to ten, at a charge of half a franc. In 
the Salle des Fétes concerts are now and then given. One 
of the noteworthy features in the gardens isa railway train, 
consisting of sleeping and refreshment ears, the latter being 
in regular use as a restaurant. The main entrance, 
although only built up of wood and canvas, is an 
imposing structure, which will perform a similar duty 
for the Exhibition to be held in Madrid next year. 
At each side is the beak or rostrum of an ancient galley, 
and under this is a pile of rockwork, built up in Pierre 
Moulle by Blaton Aubert. Over this rockwork 
tumbles a cascade. The water for that on the left-hand 
is supplied by a pair of Kérting’s pulsometers, while on 
the right are two pulsometers by Neuhaus, of Berlin. These 
pump up the same water and use it over and over again. 
The effect is very pretty. The pulsometers are placed in 
railed enclosures, and-can be seen in action; that is to say, 
as far as the action of a pulsometer can be seen. Far to 
the right, close to the entrance to the Portuguese Colonies, 
is a full-sized wooden model of a 100-ton compressed air 
hammer, at present being constructed for the Terni Gun 
Factory, Italy, by Messrs. Cockerill and Co., with a model 
of the gun roughed out. The real hammer has a wrought 
iron frame, and from its great height forms a conspicuous 
object for some distance. Not far from it is a full-sized 
built-up section, in wood, of one of the new quay walls, 
which have been so fully described in our pages that more 
need not now be said concerning them. 

_Traversing the great central nave, the visitor will have 
his attention called right and left by the display of art of 
unusual excellence. In the centre, at the point marked in 
our plan of the building, will be found a wonderful trophy 
towering up into the roof. Antwerp is a great export 


port, and this trophy contains everything, it may be said, 
that passes’ through Antwerp, in or out, in the way of 
merchandise, from tobacco to preserved tomatoes. Further 
on is another trophy of far more interest to engineers. It 
consists of copper and brass tubes by Messrs. Laveissiere 
et Fils, and E. Secretan, St. Denis. This contains some 
copper tubes of colossal proportions and splendid work- 
manship, and a copper corrugated fire-box for a locomotive. 
Passing this we come at once to the bridge stairs before 
named, and we have on ascending them the entire hall 
beneath us. The localities of some of the most important 
exhibits are shown on the plan. The first thing .to catch 
the visitor’s eye is the display made by Messrs. De Niyer 
and Co., Willebroeck. This is nothing less than a complete 
paper mill, at work every day, producing paper from wood. 
The first process consists in putting blocks of wood into a 
species of grinding mill, in which they are rubbed, not 
to powder, for that would not make paper, but into a 
species of tlocculent dust ; this is mixed with water, passes 
over sieves, and finally assumes the form of “half stuff ;” 
in other words, a species of coarse papier maché. This 
half stuff is then passed in the usual way through a 
beating engine, reduced to pulp, and finds its way into 
the tanks, and thence to the machine. Most of the hands 
employed about this machine are women. Paper-machinery 
has been shown at work very rarely, and never in anything 
like so complete a way as this is shown. We may add 
that this firm enjoys a very high continental reputation 
for this class of work. Close by is shown a De Niiyer 
boiler. Concerning this boiler we shall have more to say. 
So far as we have opportunities of judging, it is one of the 
best water tube boilers in existence, and that it enjoys a 
high reputation abroad is proved by the fact that since the 
Exhibition was opened Messrs. De Niiyer and Co. have 
sold no fewer than forty-seven of them, representing an 

gregate heating surface of 8196 square metres, equiva- 
lent to about 9000-horse power nominal, or at leagt 20,000- 
horse power indicated. ‘The boiler in its general features 
resembles that of Root, but the connections of the pipes 
and the arrangements of the details are different. 

Before going further it will be proper to say here some- 
thing of the way in which steam is supplied. Although 
many of the engines exhibited at work are of great pewer, 
few of them have much to do—if we except one by Nolet, 
driving the large flour mill before referred to. This is by 
Guthner, of Brunswick and Gantz; it will turn out 500 
sacks of flour per day; the other somewhat smaller mill is 
by L. Thunus and Co., Louvain—the quantity of steam 
required is therefore not great. At the end of the hall 
nearest to Antwerp, and outside it, are four large De Niiyer 
boilers; these have sheet iron smoke stacks and are fired 
with slack. Three of these are usually in steam, one is 
kept in reserve. In front of the boilers is a large donkey 
pump, which supplies two small cascades, in ferneries mask- 
ing the doors by which the boiler yard is reached. A shed 
runs along the end wall of the machinery hall, and in it 
and on a bench are shown various parts of the De Niiyer 
boiler, and tubes crushed flat to illustrate the excellence of 
their quality. Steam pipes underground lead from these 
boilers into the hall. Right at the other end of the hall is 
another yard, in which are two more De Niiyer boilers, 
and facing these are four large locomotive boilers, each 
capable of supplying about 50-horse power. One of these 
is fitted with the magnetic water-gauge of Lehuilier and 
Pinel, of Rouen, while another has Orvis’ smoke-consumer 
adapted to it. This very much resembles one patented 
years ago by Mr. D. K. Clark, air being injected by small 
jets of steam. 

Returning to the point where the visitor enters the 
gallery, the most prominent object to the left and in front 
is the De Bange gun. In our own Inventions Exbibition 
the visitor comes face to face with an 11l-ton gun, which 
looks imposing enough, but it is dwarfed into insignificance 
by comparison with the De Bange gun, which is stated to 
weigh 52tons. An illustration of this gun will be found 
on page 123, with a complete description. 


TENDERS. 


TOTTENHAM LOCAL BOARD OF HEALTH.—EXTENSION 
OF SEWAGE WORKS. 
W. A. H. pe Paps, engineer. Quantities by engineer. 


Contract No, 1.—Construction oF Strarntnc CHAMBERS, TANKS, SEWER 
Extensions, Penstock CHAMBERS, &c. 


< Special blue Ordinary bull- Concrete 
Name. brick coping. nosed coping. block coping. 
£ 46. s. d. «4. 
J.W.andJ. Neave .. 18,762 0 0 .. 17,975 0 0 17,500 0 0 
B. Cooke and Co. -- 16,2900 0 0 .. 14,800 0 0 14,500 0 0 
Chas. W: .. se «s 15,406 0 0 .. 14,806 0 0 .. 14,806 0 0 
Patman & Fotheringham 16,300 9 0 .. 15,150 0 0 .. 15,000 0 0 
J. Bloomfield... .. .. 14,053 12 % 13,354 11 6 .. 13,412 3 6 

*W. Brass and Sons, 47, 
Old-street .. .. .. 18,964 0 0 .. 12,964 0 0 .. 12,464 0 0 
* Accepted for concrete block coping. 

Contract No. 2.—SmiTH aNnD FounpDERS’ WORK. 

£ s. 

Davis and Pearson, informal .. .. .. .. = 

J. W. and J. Neave, Leytonstone .. .. .. .. «.. 1891 0 0 

Waller and Co., Holland-street, Southwark—accepted 1599 0 0 


Contract No. 3.—SLUDGE PRESSES. 


Messrs. Johnson and Co., Stratford—accepted .. 1750 0 0 


ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 
Surveyors.—The Lancashire and Cheshire District meeting will 
be held at Blackburn, on Friday, August 28th, 1885. The members 
will assemble in the Town Hall at ll a.m. Business consists in 
electing honorary district secretary. Mr. J. B. McCalluin, the 
borough and water engineer, will give a short paper descriptive of 
Blackburn and its public works, At 12.30 the members will 
adjourn for half an hour for luncheon at the White Bull Hotel. 
At one o’clock they will proceed to visit the following places and 
works of interest:—Blackburn Park, Free Library and Museum, 
Town Hall and municipal offices, the Exchange, markets, public 
bath, corporation storeyard and workshops, public abattoirs and 
cattle market, Audley destructor depot, water supply to canal, 
Audley recreation ground, Fishmoor and guide reservoirs, and 
sewage outfall at Witton. If time permits some of the following 
can be visited, permission for which has been granted :—Messrs, 


Greenwood’s corn mill} Lancashire and Yorkshire New Railway 
station, and Darwen-street Bridge ; Messrs. Coddington’scotton mills 
—spinning and weaving; Corporation Gasworks; Messrs. Yates’ 
foundry; Lancashire and Cheshire Telephonic Works; tramways. 
At 6 p.m, the members will dine together at the White Bull Hotel. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. 


THE LAWS OF MOTION, 

Srr,—I have been a most interested reader of the discussion 
going on in your columns on ‘*The Laws of Motion,” and feel 
grateful to the participants for the pleasure it has afforded me. 
When the board on rollers was suggested, I shouted, having made 
just that sort of thing some years ago while wrestling with the 
mysteries of soaring birds, during which time I got badly tangled 
with Newton’s three laws. I did not use the boys, however, being 
afraid of the ‘‘ personal equation,” but in place thereof a strong 
coiled wire spring fastened to a post at one end of the board. A 
40 lb. window weight, resting on a neat toy carriage, was tied to 
the other end of the spring, which was then stretched until the 
weight with its carriage would run to the opposite end of the 
board, where it was fastened to another post. It required about 
a 501b. pull to stretch out the spring. 

This simple device was quite a wonderful thing, and a course of 
analytic mechanics explanatory of Newton’s three laws could be 
given with it. When all the parts were supplied, and before the 
spring was extended, the device seemed to be resting quietly, and, 
so far as I could see, was in equilibrium. There was nothing un- 
balanced about it. When the spring was pulled out and the 
weight fastened to the post, the affair seemed still to be balanced, 
its equilibrium substantially preserved, and yet it was by no means 
the same as before the spring was drawn. Something had been 
added to it by pulling the spring, for it now had the power of doing 
what it could not do before. The question is, what has been 
added? Is it force, or is it motion? If we say motion, we are 
compelled to entertain the idea of motion at rest, but if a new 
signification were given to the word allowing of the predication of 
either active or passive states, and we all understood it that way, 
no harm would be done, it seems tome. I am quite content, how- 
ever, to go with “A Girton Girl,” and call the thing which has 
been added “force,” leaving the successive states of the material 
“ the device to be called ‘* motion,” just as we have always been 

oing. 

What I am concerned about is to keep distinct the parts of the 
device and that which was added to it by my muscular exertions. 
As long as this is done I can get along with matters of terminology ; 
but the moment these two are confounded I lapse into chaos. 
Suppose we now suddenly cut the string which binds the weight to 
the post. The spring will vigorously pull it with its carriage to its 
own cnd of the board and pull the board just as vigorously in pre- 
cisely the opposite direction—so vigorously that no small children 
should be in its way. After the commotion has stopped the 
device is in equilibrium once more, precisely as it was before the 
force or motion was added to it. Now during the time the force was 
going out of the device was it in equilibrium? That question 
requires two answers, and if it does not require two answers it is 
simply unintelligible to me. 

If the question refers to the boards and metal the answer is, 
““No;” if to the force the answer is, ‘‘ Yes.” It would be doing 
violence to words to call a thing which jumps about as this device 
does when the weight is released ‘‘ balanced.” But the “‘ force” is 
balanced just as much while in the act of going out of the spring 
as it was while residing quiescent therein. It pulls one way just 
as much as the other, the weight precisely as much as the board, 
If it does not take as much of whatever it was which was put into 
the spring to pull the weight a certain distance in a certain time as 
it does the board a similar distance in the same time, why then it 
will ve it faster, or pull it further, until it does precisely pull the 
weight as much as it does the board. This is what I suppose is 
meant by the equality of action and reaction, This is also what I 
suppose is meant by *‘ force ” producing ‘‘ motion.” 

Vhat is wanted is an explanation of a phenomena, and it will 
not do to obliterate the phenomena in order to get the explanation. 
It seems to me that the obscurity hovering about this matter 
comes from failing to keep a clear distinction between the things 
themselves and that which makes the things active or passive ; and 
I entirely agree with the editorial article which originated this 
discussion, that our text-books are lamentably wanting in this 
direction. I, LANCASTER, 

Chicago, July 20th. 


Srtr,—I am so firm a believer in the methods of the Kinder- 
garten that, though I know ‘‘¢., I.” will be content with nothing 
short of a complete cosmogeny, a history of the process from 
nebular chaos to the very point at which motion becomes visibly 
apparent in the long-balanced tug-of-war, yet I think we may be 
better able to appreciate the tale if we dispose of a few of our ex- 
perimental difficulties. And first let me thank ‘4, I.” for suggest- 
ing the very unpleasant experiment with the plank; butI tried it; 
and Dr. Lodge’s theory is sound ; for, unless I take particular pains 
to prevent it, the plank is shot from under me. And while on this 
point, let me point out that experiments ona large scale are subject 
to causes of inaccuracy more easily eliminated from models; for 
instance, the bending of the plank between the rollers may quite 
vitiate an experiment. In his letter of July 14th, ‘‘®. I.” assumes 
that I shall concede that it matters nothing to his argument 
whether the motion be fast or slow. The obvious retort is, why 
then does he blame my experiment on account of the rapidity of 
the motion, and suggest another in which the motion is slow? I 
will try and answer this question; having first discarded my not 
particularly round pencils and rubber bands of unknown tension 
for instruments of more precision, a pair of scales, a spirit level, 
and a set of carefully turned rollers among the rest. 

First I carefully levelled my “‘ floor” with wedges and secured it 
with a screw, and on it I placed as before the rollers and plank ; 
it is 15in. long, and with its pulley weighs 4} 0z. On this I place 
a lead roller weighing over 27 oz., nearly a pound and three 
quarters. This then is the system ; it is, so far as the rollers are 
frictionless, free to move as a whole in one line only, backwards or 
forwards, and the weight also is free to move along it, backwards 
or forwards. 

(1) A thread is attached to the axis of the rolling weight and led 
over the pulley, and a scale-pan weighing }0z. hung on to it. Now 
I regard this as an inconvenient modification. The system is no 
longer self-contained, its motions no longer in one direction. Any 
motion that takes place necessarily sets the scale-pan swinging, 
and this may affect the results in a very curiously complicated way. 
But to pass this by for the present, this weight is insufficient to 
start the rolling weight. I therefore give it a push, and it rolls on 
till it comes to the stop fixed on the plank, when its momentum 
is shared with the plank, and the system moves on as a whole. 

(2) I make up the weight of the scale-pan to 4 0z. This starts 
the roller, and it completes its traverse of 7in. in about 3 secs, 
For the first 3in. there is no recoil apparent; during the remainder 
of the travel recoil is just apparent. 

(3) and (4) I make the falling weight up to 1 0z., and then to 
14 0z. The rolling weight moves faster; recoil is strongly developed. 

But ‘* &, 1,” will say I should have used a flat sliding weight, to 
give more friction and better contact. Well, I did—with exactly 
corresponding results; but it required 1} oz. to start a slider weigh- 
ing 50z. When started the plank recoiled as before. 

Now, consider the meaning of these results, The free fall of the 
weight is resisted first by the pulley, which it presses down, tend- 
ing to tilt the board over the front rollers; by a suitable adjust- 
ment this alone may very well mask any tendency to recoil; next, 
as the thread turns over the pulley its pull is resolved into two 
—— actions, one pulling the slider forward, the other pushin; 
the plank back—action and reaction equal and opposite. Now, i 
the thread, after passing over the pulley, was secured to a nail on 
the plank, there would be no motion; but instead it is fastened to 
the slider—or roller—a body that is, so far as the movements we 
are investigating are concerned, only connected with the plank by 
friction, and, except for considerations of friction, might just as 
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well be placed on the floor, behind the plank altogether. As it is, 
so much of the retardation of the falling weight as goes to over- 
come this friction between the slider and plank does not concern 
us. If the weight is suflicient to overcome it, motion ensues; the 
acceleration of the weight by gravity is greater than its retardation 
by friction; the scale pan falls, the slider approaches the pulley 
with an acceleration equal to the retardation of the scale pan; so 
far things are balanced, but here is a difficulty. The scale pan 
moves vertically, the slider horizontally. How is the deviation to 
be accounted for? Plainly by the pulley, which is attached to the 
plank, and prevented from moving vertically by the static 
resistance of the floor, and is hindered from moving horizontally 
by friction on the supporting rollers; as soon as the acceleration of 
the slider exceeds this friction, the plank recoils—that is, it recoils 
if the speed of the moving weight exceeds a certain minimum 
special to the particular apparatus, After this I will concede 
that it matters nothing to ‘*. I1.’s” argument whether the motor 
be fast or slow, always providing that physical facts matter nothing 
to said argument. With a like proviso I am prepared to admit 
that the best apparatus for exhibiting the nature of laws which are 
rigidly fulfilled only when friction is ni/ are those in which friction 
approaches a maximum, or that Newton referred to molecular 
action in drafting the three laws, and not at all to interactions of 
bodies when there is no steady contact or when motion is pumping 
or violent. 

But to return to the Kindergarten, a much better apparatus 
than ‘‘, TI,’s” consists of a plank on rollers, as before, with a 
stop towards one end, and another piece of board so hinged to it 
that it may be set at any required angle to the plank. Then with 
the surface quite level, start the roller along it so that it runs up 
to the stop; its motion is shared with the plank, and both move on 
together. Now raise the end of the hinged piece to an inclination 
of about 1 in 50, and place the rolling weight at the top end and 
let it rolldown. This time the plank recoils smartly, and when 
the stop is reached the opposite momenta of plank and weight nearly 
annul one another, a small forward motion of the system remaining, 
because from several causes the momentum of the weight is greater 
than that of the plank. You will find this experiment described 
with a variation in the books as Galileo’s inclined plane, with a 
neat diagram of forces and a statement that the component per- 
pendiculars to the plane produces no motion; but by mounting our 
plane on rollers we perceive that the preposterous bulk of mother 
earth has much to answer for in obscuring the true meaning of 
reaction, and how it is that motion can only mean change in the 
relative position of not less than two bodies, that no single motion 
is possible, that motions being always in pairs and balanced, 
always affect two bodies at least, and that for convenience we call 
the motion of one body action, of the other reaction, two words 
which denote the two halves of one effect and imply one another 
as necessarily as front and back. But if I may judge from my own 
difficulties in the study of this matter, in the teaching of very 
different matters, ‘‘A Student” will not be helped out of his puzzle 
by definitions or verbal emendations; by sight, touch, and imagina- 
tion, by these only does book science become living knowledge; 
each must travel over the ground for himself, though mighty 
intellects have gone before to smooth the way for us that follow. 

Nevertheless ‘‘ A Student” seems to be making needless trouble 
for himself by confusing active and passive, since he treats 
to “pull back” and ‘‘to be pulled back” as equivalent phrases. 
Surely the facts are plain enough : the stone is pulled to the earth 
—the stone pulls the earth to it. Of the cause of the pull I know 
nothing, and I don’t see how the phrase ‘‘ gravitation medium” 
helps us ; but I suppose it suggests analogies which may help some 
minds, for no two people take in ideas quite at the same rate, or by 
quite the same methods, 

Now for one more toy—the miniature of Mr. Muir’s railway— 
and Ihave done. Plank on rollers as before ; two slips of wood 
4in. by 4in. by 3in. nailed to it about Gin. apart, a piece of very 
stout millboard resting on the slips and screwed down to the 
plank in the middle, so as te make a pair of curved inclined planes 
meeting at the centre. Then put your rolling weight at the 
summit of one, and you will observe some “~ pretty oscillations. 

Kensington, July 26th, . A. 8. BENson, 


THE EFFICIENCY OF FANS, 

Sir,—I am obliged to Professor Smith for the copy of his aviaieal 
paper on fan-testing, which I have read in the hope that, if the 
text differed from the report published in THE ENGINEER, I should 
be warranted in withdrawing a part, or the whole, of my adverse 
criticism upon it. But, saving a few clerical errors, I do not per- 
ceive that your report differs in any material particular from the 
text of the original article. It will be remembered that I made 
three objections to the method proposed by Professor Smith: First, 
that he set out from the wrong equation ; secondly, that he entered 
the negative head as part of the head doing useful work; and, 
lastly, that he stated the kinetic energy of discharge to be “‘all, or 
‘nearly all, lost work.” 

With regard to the first objection, Professor Smith’s reply re- 
lieves me of all need of verification; for he admits that he set out 
from the equation for compression or expansion in one of its 
modified forms, instead of setting out from the correct equation of 
steady motion. 

Concerning the — V, what I said was that 
Professor Smith finally adopted it as representing the useful work 
done by the fan, and I will here make good this assertion. In 
equation 4 of the “‘ correct report,” I find the useful work set down 
as W = 5.2GV; where, according to Professor Smith’s own 
definitions, G is ‘‘the excess of pressure at outlet over that at 
inlet, in inches on water-gauge.” I need not take the trouble to 
show that the two expressions 5.2GV and (p. — p;). V are 
perfectly equivalent, p, and p, being the pressures at outlet and 
inlet expressed in pounds per square foot. 

The small head or lift A certainly forms part of the total work 
done by the fan, but not of the useful work, as Professor Smith 
has it in his paper. 

Coming now to the third error, which consisted in stating that 
the energy of discharge was “‘all, or nearly all, lost,” Professor 
Smith cannot blame me for ——— the term “lost” as the 
opposite of ‘‘ useful ;” for my feeble intelligence fails to perceive 
any middle term between the two. Moreover, a part of Professor 
Smith’s last letter tempts me to think that, even now, he has not 
given usaclear notion of what he intended by the term ‘lost ;” for 
he says: ‘‘‘ Lost’ was intended to mean, not wasted, but neces- 
sarily spent outside the fan, in the same way that the ‘drag’ of 
the mine is ‘ spent’ or ‘lost.’” Now, if by the term ‘‘lost” in this 
passage Professor Smith means useful work done outside the fan— 
which, by the way, offers a very good example of the lucus a non 
lucendo—he cannot possibly include under that definition the drag, 
or work done upon fluid friction. In point of fact, all work done 
upon friction, whether it arises from the action of solid upon solid, 
or fluid upon solid, or even fluid upon fluid, is in the most rigorous 
sense of the term lost, or waste work. 

In conclusion I beg to observe that my analogy drawn from the 
discharge of a fire-hose is perfectly correct within the limits to 
which t confined it—naimely, to show that, for a fan with a fixed 
area of discharge, the modulus of efficiency increases with the 
velocity of delivery. There is much more to be said about fans, 
but being upon my holiday I must renounce the temptation of being 
led into a controversy upon the subject. R. H. GRAnAM. 

Saltburn-by-the-Sea, August 10th. 


Str,—You have republished a paper by Professor Smith on 
‘Testing Fans,” read before the Institute of South Staffordshire 
Mining Engineers, Why about one-fourth of the paper should be 
devoted to exposing my misdeeds at a meeting at which I was not 
likely to be present, and before engineers to whom even my name 
is es unknown, I do not understand. 

t appears that about the substantial points which Professor 
Smith with me some time since, he has now, in fact, 


come over to my view. He admits that the term he has adled to 
the ordinary fan formula is insignificant, and he admits that the 
compression in the fan is not adiabatic. This last admission is 
coupled with the singular remark that ‘‘this heat not being 
received by conduction, the compression curve remains adiabatic, 
so far as can be a@ priori surmised.” That is, heat generated in 
the air expands it differently from heat communicated from out- 
side. Professor Smith may be left to the sole merit of this 
remarkable opinion. 

Professor Smith, however, is vehemently angry at my putting 
forward the “exact” expression 2°45 (p.—p,) for the work of 
adiabatic compression. He says this is a “pure and simple 
mistake,” that ‘‘ it is three and a-half times as much as it ought to 
be,” and that “it is deduced from the extraordinary conception of 
adiabatic compression of air considered as an incompressible fluid.” 

Professor Smith’s knowledge of thermodynamics must be remark- 
ably unsound. The expression 2°45 (p.—ps), where p. and p; are 
in feet of air, is identical with 2°45 (py V.—ps Vs), where py ps; are 
in pounds per square foot and V. V; in cubic feet. Both expres- 
sions are well known, and are to be found in any elementary text- 
book of thermodynamics, if Professor Smith will be humble enough 
to consult one. The expression may be found in the first two 
pages of the chapter on thermodynamics in Cotterill’s ‘‘ Applied 
Mechanics,” and is not based on the ‘‘ extraordinary conception” 
conjured up by Professor Smith’s excited imagination. Professor 
Smith is a great deal too ready to suppose other people are capable 
of stupidities. He is now hoist with his own petard, for he has 
proved that his own estimate of the work of adiabatic compression 
is three and a-half times too small. 

I cannot pretend to say what has led Professor Smith wrong; 
but possibly he has not noticed that p. and p; are not expressed in 
feet of air at constant temperature and pressure, but at the tem- 
perature and pressure of the inlet and outlet of the fan. 

August 10th, W. C. Unwin. 


GWYNNE DRYSDALE. 

Sir,—I observe in your last week’s issue that you have thought 
this case sufficiently interesting to your readers to publish the 
opinion of Lord McLaren, and I think it would give them a better 
opportunity of judging how the decision was arrived at by placing 
before them the evidence of two of my witnesses, and likewise the 
evidence of Mr, Drysdale and his ger, Mr. Th Ido 
not consider it oa 


» Mr. 
d be fair to ask you to publish this in your 
columns devoted to literature, as it would occupy too much valuable 
space. I have therefore requested that the same be printed on 
pp. iv., v., and vi., set apart for business announcements. Seeing 
that I have appealed to the Inner Courts against Lord McLaren’s 
decision, and, in the event of the judgment of the said Courts not 
being favourable, I intend to have the case carried to the House of 
Lords, I will therefore refrain from making any further remarks 
upon the question until it has been finally settled. 
89, Cannon-street, London, E.C., JOHN GWYNNE. 
August 12th. 


THE TOWER BRIDGE. 

Srr,—I am astonished to find from your article of the 7th inst. 
that the bridge with the big towers is really to be built. Perhaps, 
notwithstanding the Act of Parliament, the scheme will be recon- 
sidered. We have now in America an example of a too hasty a 
decision in such matters. The East River Bridge, between New 
York and Brooklyn, which has cost so much money and has taken 
so many years to build, is found quite inadequate for the wants of 
the two cities. There are railways on either side that seek a 
crossing place, and yet there is no physical junction with the bridge, 
which has not been made strong enough for ordinary railway trains. 
If your City Architect really does build his big towers in the 
Thames river, I guess there will be some strong remarks when the 
citizens see how much of the waterway they occupy, and it might 
be advisable to prepare now for alterations. In bridges erected in 
Germany and other warlike countries, it is usual to leave chambers 
in the piers in which to place gunpowder for the destruction of the 
bridge, to stop the passage of an enemy. So in the Tower Bridge, 
it would be a good plan to leave shot holes for dynamite in the 

iers, so that the latter could be destroyed when it is found that a 
bridge without intermediate piers has to be built, for carrying railway 
trains as well as road traffic. This could be fixed right away, and 
it would be a very pretty operation, which, no doubt, your English 
engineers could do as well as could your obedient servant, 

August 11th. AMERICAN, 


NOVEL METHOD OF ERECTING BRIDGEWORK. 

Srr,—Your issue of the 7th inst. contains a notice of the use of 
public hydraulic power for rivetting-up girders in place. It may 
interest your readers to learn thata similar and more extended use 
of the power from the mains of the London Hydraulic Power 
Company is about to be made at the Charing-cross Railway Bridge 
extension works, Messrs. John Cochrane and Sons, the contractors, 
having several months ago made the necessary arrangements with 
the company. These instances appear to make a new departure in 
the carrying out of building operations in neighbourhoods where 
hydraulic power can be readily obtained, the ease and quiet of 
working being appreciated alike by the contractors and the public. 

HUBERT BLAND, 
Pro E. G. 
London Hydraulic Power Company, Holland-street, 
London, August 10th, 


DUPLEX STAMPING HAMMER. 

Sirn,—Replying to your question at foot of item about my 
equitable duplex hammer in your issue of 24th April, I beg leave to 
say that it was easy to find many points about the Ramsbottom 
hammer to admire, but I could not see the shadow of a reason 
for trusting it with die forging. At theinstance of many good engi- 
neers I made the necessary sketches for getting my work done from 
a horizontal motion of my rams. Reciprocating the rams in one 
plane, and the power in another, athwartship therewith, seemed 
at that time absurd ; it seems so now. Gravity, ever on the alert, 
does not like to be ignored. Its suggestion that I offset the weight 
of one ram with the weight of the other was accepted as the key 
to the solution of what, to me, had been a difficult problem. 
Simple as the arrangement looks now, it took me months to get it. 
Now, it must be plain that while one ram has gravity with it, the 
other has not. So being substantially equal in weight, they 
balance as two bright boys on a tester plank over a fulcrum would. 
The motor does not have to fight the weight of the rams; it simply 
overcomes their inertia. The lowest ram has to travel farther and 
faster than the upper one, until the instant of impact, when the 
radius bars assume vertical positions, 

I iterate, the buttons or forgings must be rolled or spun to 
approximate size before this hammer can true them to form and 
set, to fit without taking their skin off, Ep. B. MEATYARD. 

Lake Geneva, Wis., May 31st. 


AN ANOMALY IN BOILER EXPLOSIONS, 

S1r,—The single-rivetted joints of a boiler have a strength very 
little greater than one-half that of the plate. 

How does it happen that, when a boiler explodes, the failure 
almost always — ee through the solid ao rarely taking 
the line of a rivetted seam for any distance’ This fact is well 
known, but I have never seen any notice taken of it. 

I have now before me drawings of a boiler which exploded on the 
1st of June, at Cumnock, in Ayrshire. It was a Cornish boiler, 
16ft. long, 5ft. in diameter, and with one furnace tube 2ft. Gin. in 
diameter. The primary rent started in the bottom of the shell, 
and extends longitudinally through the two middle rings of plating, 
the lines of ea then passing round the boiler in various direc- 
tions, The shellis torn into three main and numerous small pieces, 


and both end plates are completely blown out, and detached from 
the furnace tube. Two rings of the shell plating, the front end 
plate, and the furnace tube were blown to the left rear; the back 
end plate and a portion of the shell were blown to the right rear; 
while the middle portion of the shell was blown to the right, de- 
molishing the engine house and damaging the casting pr yom rs 
in its flight, and finally lodged vertically in the roof of the latter. 
Some of the smaller pieces were blown to a great distance, and, 
considering the large number of persons who were on the premises, 
it is wonderful that so few were hurt. The line of rupture in no 
pave coincides with the line of rivets, save when it crosses a seam ; 
ut in one case it runs parallel to a seam, and about 2in. from it. 

Why, I would ask, does rupture take place through that part of 
a structure which is twice as strong as the contiguous parts? Per- 
haps some of your readers will supply some information on the 
point to INSPECTOR. 

Glasgow, August 4th. 

HEDGES’ SPEED GAUGE. 

Sir,—I was much sioges with Mr. Hedges’ remarks about my 
letter on the subject of his most useful invention—the speed gauge. 
I think, however, that he must have misunderstood me in one 
point; for he says, ‘‘ that it appears that I suppose the volume of 
the air to be changed. Now, I particularly stated that the results 
obtained were ‘‘ due to the volume of the air, viz.:— 


w2 


being constant.” It must be so if none of the water is allowed to 
escape, for the water and air together fill the tube, so that if the 
volume of the former remains constant, that of the latter must do 
so also, whatever form they assume in the tube. This was the 
point I wished to draw attention to in the illustration, where the 
volume of the water—and therefore also that of the air—was 
incorrectly shown to vary for different speeds. 
J. SHIFFNER, Captain, Royal Artillery. 
Coombe-place, Lewes, August Sth. 


THE INVENTION OF THE BLOCK SYSTEM. 

S1r,—In your issue of June 19th, a correspondent asks who was 
the original inventor of the empty or block system of signalling. I 
was in hope the question would be answered by people more con- 
nected with the person whom I believe to be the original inventor, 
and is always spoken of as such in his native village. Mr. Edward 
Umbers, a farmer, living in the village of Wappenbury, near Lea- 
mington, is well known to have had a raiiway laid on his farm 
premises, and astonished his friends by his discoveries in connection 
with signal apparatus—I believe he experimented many years. 
At last he introduced it to a firm of signal makers, who took him 
by the hand, gathered all he knew, then suddenly showed Mr. 
Umbers an improvement little different, and left him a ruined 
man after spending several thousands. Mr. Umbers afterwards 
was elected a pensioner of the Agricultural Benevolent Institution, 
and I am not sure if he still lives, but should you need further 
information I will endeavour to ascertain if he is still alive. 

Dunchurch, near Rugby, August 11th. T. H 


MACGREGOR ON GAS ENGINES. 

Srr,—Mr. Macgregor’s ‘‘ Compilation on Gas Engines” almost 
rivals the celebrated work ‘‘On English as She is Spoke.” The 
translations from Witz are a curiosity in English literature. It is 
a pity Mr. Macgregor did not engage a translator who understood 
English, as the practical parts of the work are marred by the 
theoretical portion. It is further to the disadvantage of the book 
that the sources from which most of the material are obtained are 
not so fully acknowledged as they might be. 


VERITAS. 
Lancaster, July 18th. 


THE RAINFALL OF JULY. 

THE following facts respecting the very dry month just passed 
have been communicated to the Times by Mr. A. J. Symons :— 

Rainfall observations have now been made uninterruptedly in 
this country for 160 years, not at any one place, but by careful 
calculation values have been obtained which are probably near the 
truth for every year from 1726 to 1885. During the whole of this 
period there is no instance of more than five consecutive years 
being wet until we come to recent years, and then we have the un- 
precedented fact of nine conseeutive years—1875 to 1883—each 
wetter than the average; in short, the quantity in those nine 
years was as great as usually falls in ten years and a-quarter. In 
1884—just as in 1534, 1844, 1854, 1864, and 1874—the fall was 
below the average, and complaints of drought and of deficient 
water supply immediately arose. Up to the middle of last June 
the fall did not differ materially from the average, but the latter 

f of June was very dry. 

July has been remarkably dry, as the following table, comprising 

facts sent by some correspondents, shows :— 


Rainfall in July, 1885. 


| Av’rage | 


County. Station. 1885. ciency. 
| in. in. in. 
Middlesex .. ..; London, Camden-square 2°47 0°52 1°95 
Kent .. .. ..| Maidstone, Hunton-court..| 2°04 0°21 1°83 
2°46 | 0°47 1°99 
Hants .. .. ..| Lof Wight, St. Lawrence..| 2°48 0°70 1°78 
Hants .. .. ..| Strathfield Turgiss .. ..; 2°30 | 0°22 2°08 
Herts .. .. ..| Hitchin .. 2°60 
Bucks .. .. ..| Newport Pagnell.. .. ../ 2°70 | 0°14 2°56 
Norfolk 3°44 | 1°10 2°34 
Wilts .. .. ..| Salisbury, Alderbury.. | 2°75 | 0°16 2°59 
Devon .. .. ..| Okehampton.. .. .. ..| 38°42 | 2°07 1°35 
Devon .. .. ..| Holsworthy .. .. .. ..| 8°28 {| 1°14 } 2°09 
Gloucester .. ..| Clifton .. .. .. .. 3°25 | | 2°28 
Lincoln .. ..| Uleeby, Killingholme | 2°7 | 0-66 | 2°12 
York .. .. ..| Skipton, Arncliffe * 4°95 | 1°43 3°52 
Northumberland .| North Shields .. .. .., 2°55 | 1°59 0°96 
Monmouth .. ..| Newport, Llanfrechfa -| 3°69 | O°71 2°98 
Kirkcudbright Cargen, near Dumfries 3°18 2°68 | 0°45 
Kinross... .. ..| Loch Leven .. 8°05 | 1°00 | 2°05 
Forfar .. .. .. Arbroath 2°64 O79 | 1°85 
Cork .. .. ..; Black Rock .. 2°84 | 1°32 | 1°52 
King’s County .. Portarlington 2°68 1°26 | 1°42 
Galway .. .. .. Ballinasloe . 2°88 2°75 | O13 
Down .. .. .. Waringstown 3°58 1°85 H 1°73 
REMARKS. 


Hitchin.—The driest month since the record was begun, in 1849. 
Holsworthy.—The driest and finest month for many years. 
rs a very dry month, some very hot days, but no thunder or 
ning. 
Newport, Mon.—Very hot until 28th. 
Cargen, Dumfries.—First half cold, second half unusually warm. 
Swarms of aphides. 
Waringstown.—The finest haymaking season in my recollection. 


PLANS FoR NEw U.S. Navat Crvursers.—Secretary Whitney, in 
answer to his advertisement for proposals for the new cruisers 
authorised by Congress last winter, has received complete proposals 
from ten persons or companies. Numerous designs for parts of 
vessels and parts of machinery have been submitted. The Union 
Tronworks, of San Francisco, is the only private shipyard that 
offered proposals. The designs submitted were for one large cruiser. 
Other plans are from naval officers and private persons. Admiral 
Porter has offered a plan for one vessel. Naval Constructor W. L. 
Mintonye submitted plans for four vessels. The Bureau of Construc- 
tion and Repair offered designs for five vessels, Plans for the engines 
of these vessels have been prepared by the Bureau of Steam 
Engineering. Naval Constructor Philip Hickborn has submitted a 
plan for a cruiser of 4500 tons displ t. Secretary Whitney 
will appoint a board to examine these plans, 


Aue, 14, 1885. 
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GRASSHOPPER ENGINE, EAGLE FOUNDRY, BIRMINGHAM. 


Al 


ERECTED BY MR. BRUNTON, 1815, 


Apove we illustrate a very interesting relic of Old Bir- 
mingham which has, we fear, by this time found its way to the 
scrap heap. It consists of a grasshopper or walking beam engine, 
which was erected at the Eagle Foundry in 1815, by William 
Brunton, an engineer of considerable note in his day, and the 
te peered of several engineers who have made their mark. 

he Eagle Foundry was established about a century ago by 
Richard Dearman, and in 1814 Brunton joined the concern after 
having terminated an engagement with Messrs. Rastrick, Foster, 
and Co., of Shutt End, Stourbridge. The engine which forms 
the subject of our illustration was erected to supersede a beam 
engine put down by Boulton and Watt in 1796, which was not 
found to answer the requirements of the establishment. The 
boiler was fitted with one of Brunton’s mechanical stokers, and 
this lasted down to 1876, when the engine finally ceased working. 
The cylinder is 24in. diameter, the stroke being 4ft. 6in. The 
slide-valve is worked from a weigh shaft connected with the 
eccentric rod, The beam is of wrought iron, and the air pump 
is worked direct from the beam. The usual working pressure 
was 7 lb, per square inch, the pressure being registered by an 
open-ended syphon mercurial gauge fitted with a float and index 
dial at the side. The greatest amount of vacuum ever obtained 
was between four and five inches, The engine underwent some 
alterations, a vertical condenser alongside the cylinder having 
been put up by Mr. Bernard Peard Walker, the former pro- 
prietor of the Eagle Foundry. 

The grasshopper engine was for some years a favourite type 
of engine in South Staffordshire and Birmingham. Messrs. 
Rastrick built a considerable number. The original engines at 
the Chillington Ironworks were of this kind, and were, we 
believe, erected by that firm. The frontispiece to Robert 
Brunton’s “Compendium of Mechanics,” the sixth edition of 
which was published at Glasgow in 1834, shows an engine of 
this kind, together with the mechanical stoker. It is there 
described as “ W. Brunton’s portable engine,” which seems to 
have been used about that time to denote any engine in which 
all the parts were contained upon a single bed plate. This fact 
should be noted by writers on the history of the steam engine, 
who might otherwise be led to antedate the portable engine, as 
we now understand the expression, by many years. 

It was thought that the Eagle Foundry engine should have 
been secured for South Kensington, but the authorities either 
considered the price too high, or that it was not of sufficient 
interest. Whatever the reasons may have been, it is a matter 
of some regret that this relic should have been consigned to 
destruction. Some months ago the Department were fortunate 
enough to obtain a locomotive engine of the grasshopper type 
built by Messrs. Rastrick in 1829, 


DE BANGE’S 34-cm. (13:41) BREECH - LOADING 


WE illustrate on page 126 the new gun of Colonel De Bange, 
exhibited in the Antwerp Exhibition with its carriage and plat- 
form, A detailed description of this gun will be found in Le 
Genie Civil of July 4th last, with a mathematical investigation 
of its powers, to which we are indebted for our information. The 
gun is not the 34-cm, bteech-loading French gun spoken of by 
Colonel Maitland in his paper read before the United Service 
Institution. The gun described by Colonel Maitland was about 
34 calibres long. It consisted of asingle steel piece, strengthened 
by two layers of hoops from breech to about 4ft. in front of the 
trunnions, but forming the barrel from end to end, and taking 
all the longitudinal and a great share of the transverse strain. 
De Bange’s gun, on the other hand, is strengthened by hoops 
from end to end; the hoops being much thinner than those of 


the other French 34-cm. gun. It will be seen that there are 
three layers of these hoops even beyond the trunnions. So 
thin are the hoops, however, that the maximum thickness of the 
gun, which hardly extends beyond the joint of the breech-block, 
is only about one calibre, while the inner tube is only 133 mm. 
(5'236in.) in the thickest part; whereas we should judge from 
the drawing that that of the other French 34-cm. gun is about 
9in. In this Colonel De Bange supports the judgment of Colonel 
Maitland, who, in his paper, used the following words with 
regard to the 34-cm. gun:—“‘ The 34-cm. gun consists of a very 


thick tube or body strengthened with layers of hoops, As in | gas-tight rings. The gun cannot be heavy in proportion 


W 


hoops are not true cylinders, but truncated cones. Fig. 4 shows 
the lower wall in detail, and it may be seen that the tube a 
could not slip back on the ring 6. If 6 and all the rings had 
this nature of bite maintained up to the front of the trunnion 
ring there would be a hold from breech to trunnion on the 
principle of that of the long jacket on which the longitudinal 
strain is thrown now in nearly all English guns, but it is diffi- 
cult to see how it is to be carried through the numerous joints 
here shown. There is little else peculiar in the design of this 
gun. De Bange naturally employs his breech-closing asbestos 


THE DE BANGE GUN. 


Krupp’s guns, the whole of the metal comes into play trans- 
versely; but the longitudinal strain is taken by the tube 
alone. Personally, I do not like this construction; I 
think too much depends on the tube, and any failure 


to its calibre. It is said to weigh 52 tons. It is cer- 
tainly a long gun; 36ft. 3-4in. is the total length," giving a 


| bore of about 30 calibres long, but, as said above, it is not thick 
| in its walls. De Bange, we learn, hopes to fire projectiles of 


of this part—which is, moreover, specially subject to the | 600 kg. and 450 kg. (1323 Ib. and 9921b.) weight, with a charge 


erosive action of the gas, would disastrous in the 
extreme.” That is to say, De Bange shares Maitland’s prefer- 
ence for a thinner tube, and it seems that he looks for longi- 
tudinal support in the shape of hooking back from the trunnions 
to breech, although it is not easy to show this in the section. 
De Bange is said to claim the employment of a new kind of 


hoop, which is but imperfectly shown in Figs, 1, 3, and 4, The. 


of 180 kg. (397 lb.) The velocities of 1968ft. to 1984ft. are 
suggested ; that would be high with the charge and shot first 
given. Thepowersof the gun havenot yet been tested. Fig. shows 
the carriage and platform. The chief features are the shape of the 
brackets and the provision for check of recoil. The carriage has 
trucks mounted excentrically, and the gun is brought on them in 
running up while it is lowered, so as to slide and cause friction 
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in recoil. There is nothing in this very different from the 
system used in this country for fifty years. Then there is a 
hydraulic buffer, consisting of v cylinder attached to carriage 
and wu piston attached to slide. The crank W connects the 
eylinder and carriage. There are spring buffers C to bring up 
the carriage at the end. The chains a hold the trail to springs 
in the platform. The projectile and charge are raised by the 
crane K K, shown down in dotted line, and in loading position 
in continuous line, with projectile entering breech. De Bange’s 
design deserves to command attention, even though there 
may be no special feature to copy, the proportions adopted 
may be noted. There is something to recommend it, if 
the multitude of hoops does not prove to be a mistake. 
Fig. 5 shows a general view of the gun mounted on the 
carriage. The lever arrangement for lifting the projectile 
is well shown in it. It is probably taken from that of Krupp, 
just as many parts of the carriage, and, indeed, in most con- 
tinental gun carrigges, appear to be copied from English designs, 
such as buffers, trucks, &c. The breech closing has features 
which are claimed by one and another, except the asbestos 
packing, for which we all are indebted to De Bange. 


THE MERSEY TUNNEL: ITS GEOLOGICAL 
ASPECTS AND RESULTS.* 
By T. Mettarp Reape, C.E., F.G.S., F.R.LB.A. 

Few engineering works have excited more interest than the 
tunnelling under the bed of the Mersey, now practically completed. 
It had all the elements to take possession of the imagination— 

¢ commercial importance, boldness of conception, and just 
that spice of uncertainty without which, being human, we can 
scarcely be thoroughly interested. It is not my object to givea 
history of the undertaking; but commencing at the time that I 
myself began tofeel an interest in the subject from a geological point 
of view, I will attempt an outline sketch of the ideas that prevailed 
as to the nature of the river bed between Liverpool and Birkenhead. 
In 1870 I found that the general impression was that a “‘shelf of 
rock” extended across the river fram Seacombe Point to Prince’s 
Dock. That is, that the bed of the river, excepting for a certain 
superficial deposit of mud and sand, was rock all the way across. 
I found, however, from conversations with several experienced 
master pilots that this view was not well founded, although they 
were of opinion that it was rocky bottom from the Birkenhead 
side a considerable distance across. A series of borings from 
Warrington down the valley of the Mersey to Runcorn, and 
especially under the town of Widnes, led me to the conclusion 
that the rocky bed of the Mersey between Warrington and Liver- 
pool was a river valley and not two rock basins connected, as some 
eminent geologists supposed. My reasons for this conclusion were 
fully stated in a paper entited, “The Buried Valley of the 
Mersey,” read before this Society on January 14th, 1873. At the 
time that paper was written I was in possession of borings showing 
the depth of the rock over the area of the Great Float at Birken- 
head, which conclusively proved that the pre-glacial outlet of the 
river could not have been in that direction. From many considera- 
tions which I cannot recapitulate here, I came to the conclusion 
that there was a deep depression or gully in the river between 
Liverpool and Birkenhead filled with drift, and this was strongly 
stated and reiterated in a concluding note in my paper. Since 
then the subject has been frequently discussed at this Society, 
and the information I from time to time obtained tended 
to strengthen my original conviction that the Mersey tunnel 
works would be sure to disclose this pre-glacial vailey. The 
excavations of the Atlantic Docks at the mouth of the river 
disclosed the existence of branching gullies in the rock, deep 
below low-water markt and apparently flowing towards the 
channel of the Mersey. This, to my mind, completed the evidence 
that the river formerly, as now, fiowed past Liverpool, but ata 
considerably lower lever. In a letter to the Builder, February 4th, 
1882, while the tunnel works were in progress, I restated the facts 
upon which I had based these conclusions, and on frequent occa- 
sions, at public lectures, at our visit to the Atlantic Docks, 
and in this room, I have maintained the same view. I 
trust that these remarks may not be considered egotistical; 
they are, in fact, necessary to show practical men that 
geology has, in some instances, attained to the rank of a 
science. Wecan previse. So much for prophecy. Now I propose 
giving a sketch of the actual geological results as disclosed by the 
tunnel works, leaving the exact figures and levels for a future 
occasion. The drainage headings, which are considerably below 
the rail level of the tunnel on the banks of the river, and gradually 
rise up on either side, until the level portion of the railway under 
the centre of the river is reached, were successfully driven and 
bored through the rock from either side until they met on January 
17th, and several people had the gratification and novel sensation 
of walking through under the river, from Liverpool to Birkenhead. 
In the actual tunnel, at some 3% yards from the Liverpool side, 
the bottom of the pre-glacial valley was intersected by the upper 
part of the tunnel, the roof for about 100 yards being in hard 
boulder clay. Before this was all arched in, I had the opportunity 
and pleasure of inspecting it, my emotions being on this occasion 
rather “‘ mixed”—delight at seeing what I had dreamt of for 
twelve years past, an pleasure at finding that my friends were 
getting so well out of their difficulty, and that this important 
work was practically a fait accompli. The rock forming the bed 
of the gully was good and solid, and swept clear of the debris 
which often lies between the boulder clay and the rock. Upon 
this reposed the hard boulder clay, which was of a similar nature 
to Bed No. 2. described in the section of the Atlantic Docks, in nage 
88 of my “‘ Drift Beds of the N.W. of England,” Q.J.G.S., May, 
1883. It contained similar boulders of Eskdale and other granites, 
trappean rocks and grey wackes, generally much water-worn, as they 
often are in these lower beds of boulderclay. In one place I observed 
a thin seam of yellow sand between the boulder clay and the rock; 
it evidently belonged to the lower bed of the low-level boulder 
clay and sands. As regards the rock, the dip is from Birkenhead 
to Liverpool, at about 10 deg., and I am informed that a fault 
was met with near the middle of the river, but this proved to. be 
water-tight. The rock on the Birkenhead side I know, from having 
been in the lower heading while Major Beaumont’s machine was 
boring it, was very hard and compact. The rock on the Liverpool 
side was softer, and more thinly bedded. All of this rock evidently 
belongs to the divisiun of the Bunter which is called the pebble 
beds, but probably the rock on the Birkenhead side is at a lower 
horizon than that on the Liverpool side. The rock under the river 
was remarkably homogenous throughout, and comparatively free 
from faults. The throw of this one fault is unfortunately not 
known. Perhaps when the engineers publish their sections, we 
may know more about it. At St. George’s Church, Liverpool, I am 
told another fault was met with, and here the tunnel is in a much 
softer rock. Opposite to Stonier’s shop, in Lord-street, the tunnel 
intersects the bottom of a branch to the Old Pool, tilled up with 
recent silt, and similar to what is met with in the foundations 
along the line of the Old Pool. Opposite to Whitechapel and 
Seel’s-buildings, the bottom of the Old Pool was touched. Beyond 
this the tunnel is in rock, shading off at the top to red sand, 
covered with a thin bed of boulder clay. This portion I am well 
acquainted with, having had to inspect it for the Liverpool Tram- 
ways Company. 


* Proceedings of the Liverpool Geological Society. 
rm es Drift Beds of the North-West of England,” Part IL, Q.J.G.8,, 
May, 1883, 


Navigation Commissioners. It was supposed that the river was 
obstructed by rock, which if removed would much improve the 
navigation. So far from this being found to be the case, the 
existence of a rock valley was proved, the deepest part bored being 
34ft. below Ordnance datum. This valley was filled up with 
gravel, peat, and sand. A bore was also made in the river opposite 
Hale Head, by the London and North-Western Railway Company 
during the Manchester Canal contest, for the particulars of which 
I am indebted to Mr. Thos. 8S. Keyte, C.E. After 17ft. of river 
sand and gravel were passed through hard boulder clay was entered, 
and then a series of quicksands, clays, and gravels, terminating 62ft. 
below Ordnance datum without reaching the rock, I learn from 
our secretary, Mr. Morton, that near to Mr. G. M. Williams’ 
house, at Hale Cliff, the rock is overlaid by about 130ft. of 
boulder clay. At Halewood, about three-quarters of a mile from 
Hunt’s Cross Station, a boring showed a depth of 137ft. of drift, 
the bottom bed being gravel 8ft. thick, resting upon Keuper marl. 
The surface of the marl was about 37ft. below Ordnance datum. 
What further light do the foregoing facts throw upon the physical 
history of the Mersey Valley?—For certain reasons, I am not 
now prepared to state the exact level of the pre-glacial valley 
intersected by the Mersey Tunnel, further than to say that it is 
not so deep as the portion under the town of Widnes, That 
it is a true valley and not a lake basin I pointed out twelve 
years ago. The entire absence of lacustrine deposits under 
the boulder clay proves this. The branching gullies met with so 
frequently by borings on the margin of the river, the form of the 
rock valley between Western Point and Hale Head, and the proved 
continuity of the valley between Warrington and Liverpool point 
to the same inference. If, then, this reasoning be valid, unless 
we suppose an outlet existed by the river Dee—of which we have 
no proof, and which would seem a far-fetched explanation—we 
seem to be driven for an explanation to differential subsidence of 
the land since the rock aie was filled with marine “low-level 
boulder clay and sands.” It is well-known that during the 
glacial period what is called “the great subsidence” occurred. 
On Moel Tryfaen, about sixty miles from here in a south- 
westerly direction, marine shells are found at an elevation of 
1400ft.; and there are grounds for thinking, with Sir Andrew 
Ramsay, that the subsidence reached 2000ft. in Wales. The sub- 
sidence was very general and over a large area, evidences of it 
being found both in Ireland and Scotland. It is, however, abso- 
lutely unknown to what extent this vertical land movement 
affected the relative levels of the land surfaces. In addition to 
this movement, when the rocky gullies we are now considering 
were eroded and scooped out by, running water, the land must 
have stood at a higher elevation than at present. This vertical 
movement, the extent of which is unknown, must be added to the 
great subsidence if we are to realise the total vertical subsidence 
of the land. ‘The cause and nature of these land movements 
is at present unknown. They do not appear to have been 
accompanied by faulting, but this cannot positively be aflirmed. 
No doubt, in course of time observations such as I now 
have the honour to lay before you will enable us to solve many of 
the difficulties; but, as you will perceive, it is a painfully slow 
process, It seems, however, reasonable to conclude that the 
movement of these great land masses must be to some extent of a 
differential nature; and it is easy to conceive that a difference of 
50ft., say, between Widnes and Liverpool might in that way arise 
without it being perceptible by any surface dislocations. The dis- 
tance in a direct line is about twelve miles, and this would only 
amount to a differential gradient of 1 in 1200. It would, in fact, 
only constitute a curve-like bending of the earth. Before dismis- 
sing this aspect of the physical history of the Mersey Valley, I 
would call attention to the fact than even later or post-glacial 
land-movements show a differential vertical rise or fall. There 
is, for instance, the well known 25ft. beach, found on the west 
coast of Scotland. This shades off to a few feet in Morecambe 
Bay, while in the neighbourhood of Liverpool there is an actual 
post-glacial subsidence; but I must confess tnat the relation of 
these movements has never been accurately defined. At the present 
moment there is a slow change of level going on in the coast of the 
Baltic. In 1750 there was set up a series of water marks all round 
the Swedish coast, from the mouth of the Tornea to the Naze, to 
settle a dispute between the Swedish astrologer Celsius and some 
Germans, as to whether the level of the Baltic had been rising or 
sinking. The gauges were renewed in 1851, and again this year, 
and have beeninspected regularly at short intervals, the observations 
being carefully recorded. The result is that the Swedish coast has 
been steadily rising, while that on the southern fringe of the Baltic has 
been as steadily falling. In 134 years the north part of Sweden has 
risen about 7ft., the rate of elevation gradually declining to about 
1ft. at the Naze, and nothing at Bornholm, which remains at the 
same level as in the middle of last century—-Nuture, December 
18th, 1884, p. 150. It is evident that if the differential subsidence 
of the Mersey Valley begun with the subsidence of the land 
which the pre-glacial valley drained, and the valley and its 
tributaries became filled with marine boulder-clay, as we 
find it is, the absence of anything like later deposits lying upon 
the rock under the boulder-clay is satisfactorily accounted for. 
The crosion of the pre-glacial channel of the Merscy.—The his- 
tory of the scooping out of the rocky valley of the Mersey between 
Liverpool and Birkenhead is of considerable interest. You will 
retnember that the rock on the Birkenhead side was more compact 
and harder than that on the Liverpool side. The beds alsodip from 
Birkenhead to Liverpool; also there is a fault in the centre of the 
river. It is a fact that has been noticed by Professor Hull, our 
secretary Mr. Morton, and others, that the river valleys about 
here have a tendency to follow the strike of the rocks. The 
Mersey channel to a considerable extent obeys this law, and it 
has evidently, commencing at a higher level near the Birkenhead 
side, sawed its way laterally down the bedding plains, reaching 
the softer but still pretty hard rock on the Liverpool side, guided 
to some extent by the line of fault. What initiated the direction 
and position of the Mersey Valley is a complicated question, 
shrouded in the mystery of geological time, which much further 
investigation is needed to determine. But of this we may be pretty 
well assured, that the river has not chosen the harder rocks to erode 
by preference, but that formerly they were covered with rocks of a 
softer nature higher in the series, and that the river has eaten 
down to and exposed the harder beds. Then follows the result, 
which is expressed in the term “‘ hard-gorge theory.” That is, the 
inner basin of the river being composed of softer rocks, widens by 
vertical and lateral denudation, while the outlet in the hard rock 
narrows and deepens. This, with the differential subsidence 
already spoken of, accounts for the remarkable bottle-shaped form 
of the estuary of the Mersey, and its natural adaptability for a 


port. 

Post-glacial channel on the Mersey, and the history of its forma- 
tion.—I must now ask you to carry yourself back in imagination to 
the time when the land slowly emerged from the deep, after the 
great subsidence. The whole country was covered with a mantle 
of boulder clay, sands and gravels, the pre-glacial valleys being 
filled up, and to some extent obliterated by these glacial deposits. 
The land as it emerged became subject to the influence of rain, 
which cut channels through the drift in the readiest way it could 
to get to the sea. Hence the surface form of the drift would 
largely determine the course of the rivers. It follows from this, 
that in some cases the river Mersey left its old channels. It 
changed laterally its pre-glacial site at Widnes to the gorge at 
Runcorn, removing the boulder clay from that gorge down to the 
rock, Once sufliciently sunk into, and settled in its course through 
the glacial deposits, the position of the post-glacial river Mersey 
became fixed. Judging from the sections I lay before you, the 
current of the Mersey, again running at a higher level, with 
respect to the sea, as a fresh water river, then as now 
followed what was formerly a tributary only of the old 
stream. It scooped out all the glacial deposits to the rock, and 
filled the bed with gravels, peat, and sand, as the section between 
Hale Head and Widnes shows, Jt scooped out the glacial heds 


that filled up the gorge between Liverpool and Birkenhead, which on 
the subsidence of the river to its present level was aided by the tidal 
in-rush and out-pour, so remarkable a feature in our noble estuary. 
Fortunately for the tunnel works, the hard boulder clay filling up 
the deeper parts of the valley was left, it may be by the course of 
the fresh-water river having bottomed the rock nearer to Birken- 
head, or because the river had reached what is called the ‘‘ base: 
level of erosion,” and from lack of gradient could not clear its bed 
further. Doubtless there were formerly post-glacial deposits im 
the river, between Birkenhead and Liverpool, as there are nearer 
Runcorn; but if so, they have been scoured out by the tidal 
stream. The interesting series of borings taken by Mr. Charles 
H. Beloe, C.E., while the Manchester Canal was being opposed, 
which I am enabled through his courtesy to lay before you to-night, 
show that there is a great depth of gravel overlying the boulder 
clay in the river-bed between Garston and Runcorn. This gravel 
I consider is post-glacial, and due to the destruction of the boukler 


clay. 

This district is doubtless looked upon with horror by geologists 
whose sport is palwontology ; for, saving a few footprints, there- 
is not a fossil to be found in the new red sandstone. Loobingz 
deeper into the history and geological genesis of things from a» 
physical point of view, the problems presented for our solution are: 
to my mind supremely interesting, and calculated to throw light: 
upon questions of vast importance, and to aid us in unravelling the 
tangled skein of history which our mother earth has spun for us. 


IRON AND STEEL INSTITUTE. 
Tue following preliminary programme of the autumn meeting 
at Glasgow on September Ist and following days has just been 


: issued :— 


List of papers. —‘ On the Iron Trade of Scotland,” by Mr. I’. J. 
Rowan, Glasgow. ‘‘ On the Rise and Progress of the Scotch Steel 
Trade,” by Mr. Jas. Riley, Glasgow, Member of Council. ‘* On the 
Present Position and Prospects of Processes for the Recovery of Tar 
and Ammonia from Blast Furnaces,” by Mr. Wm. Jones, Langloan 
Ironworks, N.B. ‘*On the Structural Features and Working of 
the South Chicago Blast Furnaces,” by Mr. F. W. Gordon, Phila- 
delphia, and Mr. E. C. Potter, Chicago, U.S.A. ‘On Certain 
Accessory Products of the Blast Furnace,” by Mr. T. Blair, 
Wingerworth Ironworks, Derbyshire. ‘‘On a New Form of Cupola 
Furnace,” by Mr. James Riley, Glasgow. ‘On a New Form of 
Pyrometer,” by Mr. A. von Bergen, Middleton Ironworks, Darling- 
ton. ‘‘On the Ancient and Modern Methods of Manufacturing 
Tin Plates,” by Mr. Philip W. Flower, Melyn Tinworks, Neath. 
**On the Manufacture of Basic Steel on the Open Hearth,” by M. 
Pourcel, Bilbao, Spain. ‘*On the Forth Bridge,” by Mr. Benjamim 
Baker, M.I.C.E., London, 

Tucsday, Sept. 1st.—10.30 a.m., general meeting of members in 
the Corporation Galleries, Sauchiehall-street, Glasgow. The mem- 
bers of the Institute will be received by the Hon. the Lord Provost 
of Glasgow, and the members of the Local Reception Committee.* 
A selection of papers will be read and discussed. 1 p.m., luncheon 
at the Corporation Galleries. Alternative excursions: No, 1, by 
train to Hallside Steelworks, thence to Steelworks at Motherwell, 
&c. No. 2, by train to Gartsherrie and Summerlee Ironworks at 
Coatbridge, thence to Calder, Mossend, and Langloan Ironworks, 
No. 3, by train to Earnock Colliery, near Hamilton. 

Wednesday, Sept. 2nd.—10.30 a.m., meeting of members in the 
Corporation Galleries, Sauchiehall-street. A selection of papers 
will be read and discussed. 1p.m., luncheon. Alternative excur- 
sions: No. 1, by special train to Clyde Bank, for Messrs, Thom- 
son’s Shipbuilding and Engineering Works, and the S:nger Sewing 
Machine Company's Manufactory; thence to Dumbarton, for 
Messrs. Denny’s Shipbuilding and Engineering Works. No. 2, by 
ordinary train to Greenock, to inspect the Docks, Harbour, and 
Shipbuilding Works. No. 3, by special omnibuses to the Ship- 
building and Engineering Works of Messrs. R. Napier and Co., and 
Messrs, John Elder and Co., at Govan. No. 4, by special omnibuses 
to Govan Ironworks, and the Glasgow Locomotive Works. No. 5, 
by special train to Blochairn Steelworks and Caledonian Railway 
Locomotive Works, St. Rollox. 7.30 p.m., annual dinner of the 
Institute at M‘Lean’s Hotel, St. Vincent-street. Tickets, 21s. 
each, including wine. Members may procure tickets for friends; 
evening dress optional. 

Thursday, Sept. 3rd.—10.30 a.m., general meeting of members 
in the Corporation Galleries. A selection of papers will be read 
and discussed. 1 p.m., luncheon. Alternative excursions: Nol, 
by ordinary train to Carron Ironworks, near Falkirk. No. 2, by 
ordinary train to the new Basic Bessemer Steelworks of Messrs, 
Merry and Cunningham, at Kilbirnie. No, 3, by ordinary train to 
Addiewell Oilworks. Members are specially requested to indicate, 
on the form sent herewith, which of the alternative excursions they 
propose to join, on each of the first three days of the meetings. 

Friday, Sept. 4th.—Excursion, per special steamer Columba, to 
Inveraray, vid the Kyles of Bute, on the invitation of the Local 
Reception Committee. 

Saturday, Sept. 5th.—Excursion to the Forth Bridge Works, 
South Queensferry. Members going on the excursion will be able 
to get the late afternoon trains North and South. Detailed par- 
ticulars of all the excursions will appear in the final programme, 
to be circulated at the meeting. 

Hotcls.—Members are informed that the principal hotels in 
Glasgow are: St. Enoch’s Station Hotel, St. Enoch-square; the 
Central Station Hotel, Gordon-street; the Grand, Sauchiehall- 
street; M‘Lean’s, St. Vincent-street ; the Queen’s, and the George, 
St. George’s-square. 

The secretaries’ office will be open at the Corporation Galleries, 
Sauchiehall-street, on the afternoon of Monday, August 31st, for 
the issue of programmes, members’ cards, dinner tickets, &c. The 
general secretary’s address, from August 25th, will be St. Enoch’s 
Station Hotel, Glasgow. 


ELEcTRICAL LIGHTING IN STOCKHOLM.—A company is in forma- 
tion in Stockholm for the purpose of supplying private consumers 
with electric light from a central station. The capital will be 
£10,000 in shares of £15. 

DeaTH oF THOMAS Box.—We announce with regret the death 
on Sunday, August 2nd, of Mr, Thomas Box, aged sixty-four. 
Mr. Box was the author of several standard text-books of very 
great utility, among which we may name one on heat and another 
on mill gearing. 


An Enormous MANUFACTURING CONCERN.—The Pacific Mills, 
situate at Lawrence, Massachusetts, are reported to be the largest 
textile manufacturing corporation in the world. The capital stock 
is 2,500,000 dols. The number of the mills and buildings is 23, 
covering 43 acres of space; there are in use in these mills four 
large steam engines of 3500-horse power ; 42 small steam engines ; 
50 steam boilers and 11 turbine wheels of 5000-horse power. The 
annual consumption of coal is 25,000 tons; the annual consump- 
tion of gas, in 9000 burners, costs 35,000 dols.; the annual 
consumption of cotton is 15,000 bales; the annual consumption of 
wool is 4,000,000 lb., being the product of 750,000 sheep. The 
annual capacity of the Pacific Mills ig: In cottons, printed and 
dyed, 65,000,000 yards; worsted goods, 35,000,000 yards; or a 
total of 100,000,000 yards, equal to two and a-quarter times the 
distance round the world. To make this cloth nearly 260,000,000 
miles of yarn are required. ‘I'o accomplish this work 3600 females 
and 1900 males, or a total of 5500 persons, areemployed. The) ay 
roll for the year ending May, 1884, amounted to 1,790,000 dols. 


* A large and influential Local Committee has been formed in the West, 
of Scotland fur the reception and cntcrtainment of the Institute, 
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Borings om the upper reaches of the Mersey.—Since the publica- 
tion of ‘The Buried Valley of the Mersey,” a series of borings ; 
has been taken by Mr. George Hill, C.E., across the bed of the 4 
Mersey from Western Point to Hale Head, for the Upper Mersey ' 
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RAILWAY MATTERS. 


Tr is proposed to run a special train through the Severn Tunnel 
next month, 

THE most reliable official figures show that there are 29,227 loco- 
motives of all kinds belonging to the railroads of North America. 
An American paper reckoning the life of a locomotive at twenty-five 
years, estimates that 1169 locomotives ought to be built annually 
to maintain the stock. It is believed that last year the renewals 
of locomotives were far below the necessary requirements. 


THE lines of the Birmingham and Midland Tramway Company, 
between Birmingham and Dudley, and also between Birmingham 
and West Bromwich, will shortly be opened for traffic. The Board 
of Trade has granted its certificates, and the requirements of the 
Smethwick Local Board will soon be met. The lines being of a 
uniform gauge, the journey will be completed without a break. 

Dow Lals is progressing with arrangements for the Indian steel 
sleepers, Those made for the London and North-Western were 
simple in comparison, but there is little doubt that the manage- 
ment will succeed, though it may take a little time. It is 
rumoured at Tredegar that the company there has secured an 
order for several thousand tons of these Indian steel sleepers 
from Government. 


THE proprietors of the South American Journal and Brazil and 
River Plate Mail are publishing a railway map of South America. 
It is printed on four sheets, making, when joined, a map of about 
36in. by 45in. Besides railways, the map shows the location of 
various mining properties, central sugar factories, and estates in 
which English capitalists are interested. It is a map which will 
no doubt find wide patronage amongst those interested in South 
American enterprises, 

Whit1nc on “Poor Steel Rails,” a correspondent of the Railroad 
Gazette tells a bad tale of American rails. He says: ‘‘ The 
Michigan Central laid in 1881 English rails exclusively; in 1882, 
1883, and 1884 American rails, from a different mill each year. 
Crushed ends occur in the English rails to a slight extent, more 
frequently in the American rails of 1882, still more frequently 
in those of 1883, and the 1884 rails are the worst of the lot. How 
serious a matter this is may be gathered from the statement that 
of 536 rails laid in one piece of track in July, 1884, 220 rails had 
been removed by the idicaien February—six months—and 50 per 
cent. of the lot were taken out, on account of crushed ends, before 
the expiration of the first year. In one stretch of 17 miles of the 
1883 rails, 90 per cent. will not run through the next winter if it 
is as severe as the last, and the road-bed rigid for so long a time.” 

THE London and North-Western Railway is now 1725 miles in 
length and owns 2347 locomotives. ‘The total mileage of these was 
last year 45,803,381, which means 125,489 every day, 5229 every 
our, 87 miles every minute, or 1°45 each second ; in other words, 
the North-Western Company’s enginescollectively go overa distance 
equal to the circuit of the earth every four hours anda half, Steel 
is used in this company’s engines more than on any other railway. 
There are no fewer than 1679 of their engines with steel boilers, 
with the best results, The quantity of steel rails annually required 
for renewals is 20,000 tons, every mile run by an engine involving 
an actual loss to the rails of one-third of a pound of steel, so that 
15 ewt. of steel disappears from the rails every hour of the day. 
The wear and tear to the engines is such as to require a new engine 
being put into work every five days, this giving a fair idea of the 
enormous amount of work done at Crewe. 

THE prospectus has been issued of the Indian Midland Railway 
Company, which is an extension of the Great Indian Peninsula 
Railway system vid Bhopal to Gwalior, Agra, and Cawnpore. 
The antdl is £3,000,000 in 150,000 shares of £20 each, and interest 
will be payable in sterling at the rate of 4 per cent. per annum, 
guaranteed by the Secretary of State for India, with one-fourth of 
surplus profits beyond 4 per cent. The capital is repayable on 
determination of contract, which is to be determinable at the 
option of the Government in 1910, 1920, or any subsequent tenth 

ear. The company has been formed by the directors of the Great 

ndian Peninsula Company, under the supervision and with the 
support of the Secretary of State for India, with a view to bring 
the Great Indian Peninsula Railway into direct communication on 
a uniform gauge with the system of railways that serve the pro- 
vinces in the North-West of India, and to develope traffic from 
Bundelkund, 

THE Railroad Gazette record of train accidents on American lines 
in June contains notes of 27 collisions, 44 derailments, and 4 other 
accidents—a total of 75 accidents, in which 24 persons were killed 
and 115 injured. These accidents are classed as to their nature 
and causes as follows:—Collisions: Rear, 20; butting, 7—27. 
Derailments: Broken rail, 2; broken bridge, 3; spreading of rails, 
8; broken wheel, 1; broken axle, 5; broken brake beam, 1; acci- 
dental obstruction, 1; cattle, 4; wind, 2; misplaced switch, 5; 
purposely misplaced switch, 1; malicious obstruction, 1; unex- 
plained, 10—44. Other accidents: Boiler explosions, 1; broken 
axle, not causing derailment, 1; broken excentric strap, 1; car 
burned while running, 1—4. Total, 75. Three collisions were 
caused by misplaced switches, 3 by freight trains breaking in two, 
3 by failure to signal following trains, 2 by engineers running trains 
in disregard for signals, and 1 each by mistake in orders, by a flying 
switch, and by a car blown out of a siding at night. 

ON Monday morning an accident, resulting in the death of two 
persons and injury to seven more, occurred at Hudderstield Railway 
Station. The London and North-Western Railway Company is having 
its Huddersfield station enlarged, and a new iron roof put on in place 
of the old one, The roof outside the station had to be supported on 
jron pillars fixed at regular intervals along what is intended as an 
island platform. About eight or nine of these pillars had been 
fixed, and the roof rested apparently securely on about five of 
them. A powerful movable platform had been used for the pur- 
pose of erecting the new roof, and this had been moved from under 
it with the view of continuing the erection further along the 
station. At half-past ten two trains had just passed under the 
structure when, with a noise like thunder, the whole of the new 
roof collapsed, and brought with it a number of joiners, who had 
been working in among the girders. The man who was on the top, 
named James Brewer, was killed, and another named William 
Priest, who was sitting on one of the platform seats, was struck 
on the forehead and killed at once. Several others were injured. 
The lines were blocked till about half-past two o'clock. 


In the town of Gera, Saxony, a number of men were employed 
who lived in the town of Ronneberg, 64 miles distant. It was 
apparently to keep these men from moving away that the authori- 
ties of Ronneberg contracted with the management of the State 
Railroads to pay 44s. daily, in return for which it should have the 
right to issue weekly commutation tickets to and from Gera for 
200 men. The town sells these tickets every Sunday for about 
15d. each, good for the round trip daily for six days, amounting to 
78 miles of travel, or 5c. for the round trip. The price paid by the 
city was just one-half the regular fourth-class fare for this number 
of tickets. This arrangement first went into effect in December, 
1883, and in that month only about 200 persons availed themselves 
of it. The number has risen since to 300. A special train is pro- 
vided with third-class cars, in which none but holders of the city 
tickets are permitted to ride. It leaves Ronneberg at 5.20 a.m., 
and Gera at 7.30 p.m., giving time for a long day’s work. The run 
is made in 18 minutes. Ronneberg now pays about 62s. per day 
for the train, which makes it earn about 5s, per train mile, which 
is not very bad. The Railroad Gazette says:—‘‘ People who wish 
to establish a workman’s town near a great city might copy this 
example. By contracting to pay for a train they might offer 
tickets as a part of the rent, and so help out their real estate 
speculation. But such an enterprise can be successful only when 
a large number use the train, and in any new town it may be 
necessary to pay for the train for some years before the passengers 
make good the outlay,” 


NOTES AND MEMORANDA. 


THERE is a very interesting new manufacture growing out of the 
coal-tar colour industry, and that is, the preparation of derivatives 
of quinoline as substitutes for quinine. 

AN experiment, says the Journal of the Franklin Institute, 
illustrating the effects of superheated steam in causing spontaneous 
combustion, was once tried as follows :—Steam was taken from an 
ordinary boiler through a pipe 40ft. long; 10ft. from the farther 
end a collar of wood was fitted closely to the pipe; 10ft. near the 
boiler a lighted kerosene lamp was placed under the pipe. In ten 
minutes the wooden collar was on fire. 


RAIN water collected at the Meteorological Observatory of 
Algiers was examined throughout last year, and the following 
substances determined:—Sodium chloride was present in quantities 
varying from 17°4 to 52°6 per million, iron as oxide or carbonate 
from 0°77 to 7°8 per million, whilst the quantity of ammonium 
nitrite varied from 0°14 to 0°29 per million, whereas of ammonium 
nitrate only traces were detected, and in two cases none at all. 


FreARS have been expressed that the great bronze statue of 
Liberty about to be erected in New York would be materially 
affected by voltaic action between the bronze of the exterior and 
the iron interior framework. Mr. Bartholdi has, however, pro- 
vided against this by, it is said, interposing small plates of copper 
covered with rags smeared with red lead. Reference to other 
statues of bronze carried on iron framing, such as the 75ft. statue 
of St. Charles Borromeo on Lake Maggiore, or to copper cupolas, 
such as that of the Theatre of Monte Carlo, which is near the sea, 
does not bear out the fears expressed. 

Herr J. MuLLER, a German mining engineer, has introduced 
the practice of bringing light coins of silver and gold to the standard 
weight by electro-deposition of the metal on their surfaces. The 
coins form the cathode of the electrotyping bath, and a band of 
silver or gold, as the case may be, is used as the anode. For silver 
coins, the solution that is decomposed by the electric current con- 
sists of fifteen grams of chloride of silver freshly precipitated in a 
saturated solution of cyanide of potassium, to which water has 
been added to make one litre of solution. Two Leclanché cells 
form the source of the current. The Engineerany and Mining 
Journal says :—‘‘ As 101 milligrams of silver are found to be 
deposited in an hour by this arrangement, the coins are exposed in 
the bath for a length of time sutflicient to supply the silver that 
they lack. For slight deficiencies there is no defacement of the 
inscription.” 

M. Puscuer, of Niiremburg, has described a simple process 
whereby he claims to cover ironand any other metals with a black 
coating similar to enamel, and very much more equal in thickness 
and regularly distributed, as it is not laid upon the metal with a 
brush or any similar tool. M. Puscher places in a vase about 18in. 
high suflicient finely powdered coal to cover the bottom of the 
vessel to a depth of about ‘fin.; and over this at a height of about 
lin. is placed a grating which carries the objects to be treated. 
The vessel is then covered and luted down tightly, and placed upon 
a brisk fire. The vessel is at once filled with steam, which soon 
evaporates and is then charged with bituminous vapour. The firing 
is maintained for about half an hour, so that the bottom of the 
vessel is kept at dull red heat, after which itis removed, and when 
cool opened. The remainder of the coal is found in the form 
of coke ; and the objects placed upon the grating, which have been 
at a fairly high temperature for a considerable time, are found to 
be covered with a black coating having all the appearances of 
enamel, but, the Scientific American says, of extreme tenacity 
and a considerable degree of elasticity. 


THE experiments of Coulier and Mascart, extended by Aitkin, 
have demonstrated that in a perfectly most air no formation of 
fog is possible, however much the temperature is lowered, so long 
as the air is absolutely free of dust; and that the more air, sufti- 
ciently moist, is charged with such foreign particles, the more 
intense is the formation of fog under a sufficient lowering of the 
temperature or pressure of the air. Let filtered and completely 
moist air in a g ball have its pressure diminished, then will 
only a few particles of fog reveal themselves to the most careful 
inspection, even under the powerful light of an electric lamp— 
particles of fog which, moreover, yield not the slightest coloured 
image. Admit now into this filtered air a few cubic millimetres of 
ordinary house air, then will a very fine, silvery, transparent fog 
at once form itself, of such slight density that even in the case of 
a considerable area of it the transparency of the atmosphere would 
be but very little affected. At the first moment of its formation 
let a reflected image of the sun, or the reflected light of an electric 
lamp, be viewed through it; the image will be seen surrounded by 
an intensely luminous blue or greenish light, with a broad, reddish 
ring, the colouring of which may range through all stages from 
brilliant purple red to the most delicate pale pink. 


AT a discussion on the spontaneous combustion of wood before 
the French Academy in 1879, M. Cosson described an accident 
which had occurred in his laboratory a few days before. While 
the narrator was working in the laboratory, a portion of the board- 
ing of the floor spontaneously took fire. The boards were in the 
vicinity of an air-hole, fed with warm air from a stove four metres 
away on the floor below. A similar accident had occurred two 
years ago, and in consequence M. Cosson had the boards adjoining 
the air-hole replaced by a slab of marble. The boards which now 
ignited adjoined the marble. The heat to which the boards were 
subjected was, however, very moderate, being only that of air at 
25 deg. C.—77 deg. F. Nevertheless, M. Cosson said the wood 
had undoubtedly been slowly carbonised. Being thus rendered 
extremely porous, a rapid absorption of the oxygen of the atmo- 
sphere had resulted, and sufficient heat was thereupon produced to 
originate combustion. The danger thus disclosed, said M. Cosson, 
is one to which the attention of builders ought to be directed. In 
the instance in question, M. Cosson was able to extinguish the fire 
with a little water, as he was present and witnessed its beginning ; 
but had it occurred at night, during his absence, it would un- 
doubtedly have completed its work of destruction. M. Fayé stated 
that at Passy, a few days before, a similar case of spontaneous fire, 
due to the action of the warmth from the air-hole of a stove upon 
the woodwork, had occurred at the house of one of his friends. 


Tue Government Astronomer of Hong Kong has published a 
notice with regard to typhoons, from which it appears that the 
earliest signs of these phenomena in the China seas are clouds of 
the cirrus type looking like fine hair, feathers, or small white tufts 
of wool travelling from east to north, a slight rise in the barometer, 
clear and dry but hot weather, and light winds. These are 
followed by a falling barometer, while the temperature rises still 
further. The air becomes oppressive from increasing dampness, 
and the sky presents a vaporous and threatening appearance. “A 
swell in the sea, and also phosphorescence of the water, as well as 
glorious sunsets, are other signs useful to the mariner who is 
acquainted with the usual conditions in the locality. When the 
typhoon is approaching the sky becomes overcast, the temperature 
in consequence decreases, the dampness increases, and the baro- 
meter falls more rapidly, while the wind increases in force. 
Nearer the centre the wind blows so that no canvas can withstand 
it, and the rain pours down in torrents, but there is no thunder 
and lightning. Still nearer the centre there is less wind and rain, 
and the sky is partly clear, but the sea is tremendous. This is 
therefore the most dangerous position. Typhoons may be encoun- 
tered in any season of the year, but are most frequent in August 
and September. They appear to originate south-east of the 
Philippine Islands. In August and September they frequently 
pass east of Formosa, or travel towards north-west up through the 
Formosa Channel, or strike the coast of China. Afterwards they 
usually recurve towards north-east and pass over Japan or across 
the sea north of Japan, but not with the violence that is charac- 
teristic of tropical storms. During the remainder of the year they 
most frequently cross the Ching Sea from east to west, 


MISCELLANEA. 


THE system of Mr. J. E. Stafford, borough engineer, Burnley, 
viz., the Beehive refuse destructor for the treatment of towns’ 
refuse, has been adopted by the Municipality of Bombay. 

THE agitation among some of the Scotch miners for an increase 
of wages appears to be assuming a more determined phase, but the 
state of the trade is not so favourable to their success as it was a 
month or two ago. 


THE sum of 150,000 francs has been voted by the Paris Muni- 
cipal Council as a subvention to French Syndical Chambers for 
participation in an International Workmen’s Exhibition, to be 
held in Paris next year. 

WE are informed that the ‘‘Gandy” belting has just been 
awarded a medal at the Paris Milling Exhibition, and also a gald 
medal—highest award—at the New Orleans Exhibition, where tho 
60in. main driving belts were of Mr. Gandy’s manufacture. 

Prorrssor R. H. THURSTON is leaving the Stevens Institute of 
Technology to assume the position of $director of the Sibley 
College, which has been very much enlarged and enriched through 
the liberality of the Hon. Hirai Sibley, of Rochester, U.S.A. 

Four Whitworth Scholarships have been gained by Scotchmen ; 
Hugh O. Bennie, second; Wm. f. Calderwood, 5th, both trained 
at the Glasgow College of Science and Arts; James Rorison, eighth ; 
and Robert Smith, fourteenth, of Anderson’s College and the 
College of Science and Arts. 


A FIRST-PRIZE gold medal for a sheaf-binding reaper has been 
awarded at Chartres to Mr. Walter A. Wood, in competition with 
Messrs. Hornsby, McCormick, Osborne, Champion, and Johnson. 
The trial took place under the auspices of the French Government, 
and lasted three days. 


THE Saddlers’ Company have established four studentships, each 
of the annual value of £30 and tenable for two years, at the Finsbury 
Technical College of the City and Guilds of London Institute. 
The studentships will be competed for at the entrance examination 
to be held at the college on October 1st, and are open to pupils 
above fourteen years of age who are attending, or who have 
attended, any public elementary school in the United Kingdom. 


A TRIAL was recently made in the presence of the Secretary- 
General and other officials belonging to the Italian Ministry of Agri- 
culture, in sinking Norton’s tube wells. The experiment was highly 
successful, and good potable water was obtained atadepth of 6 metres 
(20ft.) below the surface. It is considered that these wells will 
prove of great utility in the Roman Campagna, and the Minister 
has ordered further experiments to be made, to which the various 
agricultural societies will be invited. 


Messrs. WILLIAM Bairb & Co., of Gartsherrie, have been making 
experiments with creosote oil—one of the bye products of their 
manufactures—which show that the oil can be used to advantage 
in yachts and small steamers as a fuel for raising steam in the 
boilers. Injected into the furnace of a steam launch the oil has 
been found to answer well, the cost of the quantity required for 
propulsion being about $d. an hour. Ofcourse, in larger vessels it 
would be greater, but the efficiency and economy attained are such 
as to indicate that the subject may be worth some attention. 


THE annual meeting of the British Society of Mining Students 
will be held on Tuesday, August 18th, 1885, at the Harton Col- 
lieries, South Shields. The whole of the magnificent modern 
plant of the Harton, St. Hilda, and Boldon Collieries will be 
shown to the members. In addition to the Harton Collieries, 
there will be three personally conducted groups of members; 
(1) Wire Rope Works, Tyne Docks, Plate Glass Works, Gasworks 
at South Shields, River Tyne Commissioners’ Works at the Piers. 
(2) Wire Rope Works, Tyne Docks, Boldon Colliery. (3) Rope 
Works, Tyne Docks, Palmer’s Shipbuilding and Ironworks, and 
Hebburn Collieries special pumping plant. 


A MEETING of Cleveland ironmasters and operative delegates was 
held at Middlesbrough on Monday last, to consider the question of 
renewing the wages sliding scale. Both masters and men appeared 
desirous of having some arrangement of the kind, but the men 
wish to make certain alterations. Their representatives claim an 
advance of wages for certain classes of workmen, whose work is 
increased proportionately to output. Theemployers will not, how- 
ever, entertain any modification, having for effect an increase of 
the cost of production. No satisfactory arrangement was therefore 
come to. Another meeting will be held shortly, when the men 
have had further time to consider the matter. 


SPEAKING at Barnsley on Monday, Mr. Thomas Burt, M.P., advo- 
cated in the case of colliery explosions that they should be the sub- 
ject of special investigation by experienced men, such as was held 
when a great railway collision occurred. He impressed upon his 
hearers, who were mainly miners, the great danger of omitting to 
support the roof with props and sprays. Taking the last thirty 
years, the number of deaths through insufficient timbering was 
nearly double the fatalities from explosions. Greater supervision 
was required in regard to timbering, and this could only be effected 
by Act of Parliament. The authorities should be compelled to 
supply a sufficient quantity of timber, placed convenient to the 
work, in order that the miners might protect themselves against- 
danger. 


Some interesting statistics in the coal trade have just been pub 
lished, showing the character of the Welsh trade. The best cus- 
tomer Cardiff has is Port Said, which took 60,000 tons in July, and 
the least important amongst the principal Buenos Ayres, which 
took only 12,000 tons. Newport’s principal customer is Genoa, 
which in July took 15,000 tons ; Malta only 5000 tons. Swansea's 
best customers were the French, Russian, and Genoese ports. 
During last month Cardiff sent away to foreign destinations, in 
round numbers, 588,000 tons of coals; Newport, 169,000 tons ; 
and Swansea, 69,000. .In the same period Carditf sent away 13,000 
tons of iron and steel ; Newport, 7000 tons of iron and steel ; and 
Swansea, 1000 tons. Cardiff, 18,000 tons of patent fuel; Swansea, 
29,000 tons. 


OrpERs for six sets of pumping engines required for the North 
German Lloyd steamers being built by Messrs. John Elder and Co., 
of Glasgow, have been placed with Messrs. W. H. Allenand Co., of 
York-street Works, Lambeth. Each of these enormous vessels is 
capable of developing from 7000 to 8000-horse power on the triple 
compound principle, with 150 1b. of steam pressure on the square 
inch. The centrifugal circulating pumps will be capable of dis- 
charging 10,000 gallons per minute, and will be fitted with com- 
pound engines having cranks at right angles. Each boat will 
contain a pair of pumps and a pair of compound engines. The 
pumps themselves will be capable of raising water direct from the 
bilge to a maximum height of 25ft. These vessels will be amongst 
the largest and most important that have yet been built with so 
high a steam pressure as 150 1b. The combined power of each set 
of pumping engines will be 250-horse power for one ship. 


THE Moniteur des Fils et Tissus reports that the production of 
the St. Etienne Ribbon Industry for 1884 amounted to a value of 
£2,441,600, as against £2,742,000 in 1883. The reduction in the 
above case might have been greater if the figures of the local con- 
dition house be taken into consideration. In 1883 there were 
672 tons of silk conditioned, while in 1884 the quantity was only 
471 tons. During the years 1870 to 1876, the annual production 
was £3,600,000 to £3,840,000, of which two-thirds was exported. 
The present exports are only about £725,000, so that the loss can 
be attributed to diminution of exports, while domestic trade has 
made some progress. It is, however, remarked that on account of 
the lower prices now current for raw material and labour, as com- 
pared with 1870-76, the reduction in quantity is really only about 20 
percent. Manufacturers are in hopes that the more favourable indi- 
cations presented by some branches of the trade during the earlier 
part of 1885 will lead up to a general revival of their industry, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asner and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GeroLp and Co., Booksellers. 

LEIPSIC,—A, TwieTMEvER, Bookseller. 

NEW YORK.—Tax Witimer and Roozrs News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*,* All letters intended for insertion in THR ENGINEER, 01 con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

R. J.—Out of print years ago. 

J. W.—Monkwearmouth will find them. We hare no other address. 

J. W. anp Co.— We do not know the address of the patentees you name. 

J.T. L.—/n this country Ramsbottom’s system of picking up water is only 
used on the London and North-Western Railway. 

A Susscriper (Bradford).—We do not publish catalogues. If you will say 
what department of engineering you wish to study, we will give you the 
names of suitable books. 

J. C.— Wilson's book “On Factory Chimneys” will answer your purpose, 
You can obtain it through Messrs, Spon, Charing-cross, or any bookseller 
dealing in technical literature. 


VINCENTS RIVET MACHINES. 
(To the Editor of The Engineer.) 
S1r,—I shall be glad if any of your readers can inform me who are the 
makers of Vincent's patent bolt and rivet forging machines, J. P. M. 
London, August 11th. 


SUBSCRIPTIONS. 

Tue ENorneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
“rom the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. .. £0148. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 


If eredit occur, an extra charge of two shillings and sixpence per annum will | f, 
be made, road, 


Tue ENGINEER is registered for transmission ab’ 

Cloth cases for binding Tur Encineer Volume, price 2s. 6d. each, 

A complete set of The ENGINecER can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Forei ibers paying in advance 
at the published rates will receive THe ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Covies may be had, if preferred, at 
increased rates. 

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
West Coast of Africa, West Indies, Cyprus, £1 168. China, Japan, 
India, £2 0s, 6d. 

Remittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
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Mauritius, Sandwich Isles, £2 5s, 


ADVERTISEMENTS. 
*," The charge for Advertisements of four lines and under is three shillings, 
every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 
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DEATH. 


On the 2nd inst , at Ipplepen, Newton Abbot, Taomas Box, C.E., aged 
64 years. 
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THE AMALGAMATION OF LLOYD’S AND THE LIVERPOOL 
REGISTRIES, 


THE amalgamation to which we referred last week as 
impending between Lloyd’s Register of British and Foreign 
Shipping and the Liverpool Underwriters’ Registry for 
Tron Vessels is now an accomplished fact. According to 
the terms of the agreement the further publication of the 
Liverpool Registry will cease. The vessels now classed, or 
being built to class, in that Book, will be entitled to the 

ublication of their class in future issues of Lloyd’s 
gister Book, so long as their owners comply with the 
present rules of the Underwriters’ Registry _— to 
periodical surveys. In case the owners of vessels holding 
the Liverpool class desire to obtain Lloyd’s class, the latter 
Society undertakes favourably to consider the vessels’ 
claims on the documents produced by the Underwriters’ 
Registry and on the necessary surveys as to present con- 
dition, with a view to assigning these vessels the highest 
class to which they may be entitled free of charge 
to the owners. In dealing with such cases full 


allowance is to be made for any compensation for devia- 


tious from Lloyd’s Rules, and the vessels are given the 
advantage of any difference in scantlings between the 
Rules as now existing and those which were in force when 
the vessels were built. The Committees of Lloyd’s 
Register in London and Liverpool are to be enlarged by 
the admission of some members of the Underwriters’ 
Registry, amongst whom we are pleased to see the name 
of Mr. Alfred Holt. The survey of Liverpool classed 
vessels will, it is stated, be carried out as far as practicable 
by the gg staff of the Underwriters’ Registry, who, 
with a few exceptions, will be taken over by ere? 
Register. This transfer will not include Mr. Rundell, 
the talented secretary of the Red Book, nor Mr, 
West, its respected surveyor-in-chief. The former 
will enjoy a suitable pension, to which his services 
and his years fully entitle him; the latter, we have 
heard, has elected to retire from official life with the inten- 


tion of entering upon business on his own account, and 
his invaluable services to the Registry have received a 
handsome acknowledgment at the hands of the Committee. 
In all this there is nothing that calls for comment. The 
terms appear to be perfectly fair towards owners of Liver- 
pool classed ships, who are virtually the only parties 
directly interes’ They will secure the insertion of their 
vessels’ class in a register with a circulation about four 
times as great as the Red Book, and on precisely the same 
conditions as they obtained the Liverpool classification. 

The arrangements respecting the existing tonnage, how- 
ever, possess but a passing interest for any but the several 
owners. What is of me | more importance to shipowners 
in general, and to shipbuilders in particular, is the probable 
effect of the fusion upon the iron and steel ship construc- 
sion of the future. Upon this all-important point the 
terms of union, as published, are not quite so clear as they 
might have been. The Register Book will contain alterna- 
tive classes, and the Committee will administer alternative 
rules as regards vessels already built or building. But in 
the case of new vessels, there will, as we understand, in 
future be but one set of rules administered, and these the 
rules of Lloyd’s Register. This may appear to some as 
being more of the nature of a “surrender” than an 
“amalgamation” on the part of the Liverpool Registry. 
Be this as it may, we are not disposed to gainsay the 
wisdom of the step which has been taken. It has been 
decided upon, we are assured, solely on the broad 
= of public weal. The Liverpool Book was per- 
ectly able financially to go on, and has been termi- 
nated by its conductors simply because they are con- 
vinced that the interests of the community will be best 
served by one strong Registry commanding universal sup- 
port. It has rendered great and valuable services to the 
shipping interests in this country and throughout the 
world since it was established in 1862, and the closing of 
its history now, when its race is run, is not the least 
important service for which the public has to thank it. 
We are aware, however, that there are not wanting those 
who will be unable to contemplate with equanimity the 
absorption by Lloyd’s Register of the organisation which 
or many years has focussed the opposition to its require- 
ments and constituted in the opinion of some the most 
telling argument against its scantlings. There was a 
time when it might with justice have been said that 
Lloyd’s was only kept within reasonable bounds by 
the ever-present fear of being outstripped by its younger 
rival for public favour. But that time is not now, 
nor has it been within recent years. One at least 
of our contemporaries has been treating his readers to 
scraps of ancient history to “point a moral and adorn 
a tale” in this matter. We have no wish to follow 
him in his re-slaying of the slain. But we may point out, 
what he appears to ignore, that the Lloyd’s of the present 
day is a very different body from the Lloyd’s of twenty, 
and still more of fifty, years ago. When first constituted, 
and for many years thereafter, it was a highly conservative 
body. It represented but a fraction of those who were 
most closely concerned in its operations. It adhered 
rigidly to rules, which, to be currently applicable to a pro- 
gressive art like shipbuilding, required to be modified con- 
stantly. No wonder then that it failed to give general 
satisfaction. Its weaknesses became the opportunities 
of its rivals, but only for a time. After having 
existed in one form or another for upwards of two 
centuries, and having encountered on several occasions 
powerful opposition in the shape of rival Books, it stands at 
the present moment stronger in the confidence of the 
public than it has ever done before. Ninety per cent. of 
the shipping built within these shores voluntarily submits 
itself to the approval of the Association. The secret of 
its success has been the desire evinced by its managers to 
keep pace with the times and to lead rather than to follow 
in the march of events. Its success or failure in the future 
will depend upon the like quality. In bygone years it 
was ruled by a comparatively small coterie of shipowners 
and underwriters in London, who were “deaf as Ailsa 
Craig” to remonstrance from the outports. Now it has a 
Board of Directors who number over fifty, and are 
drawn from all the ports in the kingdom. We are 
free to confess that even now it does not constitute to 
our mind a thoroughly satisfactory scientific and practical 
tribunal such as we think it ought to be. But that is by 
the way ; we are less anon with the precise methods 
than with the practical outcome of its policy. In former 
times, again, the Advising Surveyors had lost touch of the 
leading shipbuilders and shipowners. Now the Associa- 
tion has a staff in which are included the name. of men 
whose attainments as theoretical and practical engineers 
are second{to those of none in the country. The leading 
position taken up by many of its officers in the discussion 
of ey hae of importance that has agitated the shipping 
world during the last ten years is evidence of ‘this fact. 
The names of Mr. John, of Mr. Parker, of Mr. Martell, 
and of Mr. Milton and others will occur to everyone. Mr. 
Parker has rendered yeoman’s service in making the pro- 
—- of mild steel more widely known and more intel- 
igently studied than would have been possible with- 
out the light which he has been able, by virtue of his 
position, to throw on the subject. As for Mr. Martell he 
challenges comparison with the fabled feats of Atlas, as it 
is an open secret that the forthcoming report of the Load 
Line Committee will show that he has carried the whole 
of that august body on his broad shoulders. 

Lloyd’s Dicheee lives now under totally different con- 
ditions from those which existed or its earlier sta 
and it has a right to claim to be judged by the public 
upon the policy which has inspired its actions for the last 
ten or twelve years rather than by the unfortunate way- 
wardness of twenty years ago. Rules and tables of scant- 
lings are all more or less open to the objection of encourag- 
ing a dead level of dull uniformity, which delights the 
official mind, prone to a ——— routine. Such require- 
ments should therefore not be used as hard-and-fast rules 
in every case, so as to shut out possible improvements in 
construction. They should rather be applied with dis- 
crimination, and with a certain amount of elasticity as 


may be required by different practices for their free and 
proper development. Above all, there must be given 
“ample room and verge enough ” for the inventive genius 
of the shipbuilders of the country to work perfectly un- 
shackled within the limits of safety. Under the present 
enlightened régime we have lost all fear of being hampered 
by the Registry with unreasonable restrictions. But for 
some time its measures will be scanned with more than 
the usual degree of jealous care, and will have to run the 

untlet of universal criticism. For our part, we hope and 
ome it will be guided aright in the future as it has been 
in the immediate past. Let it but continue in the path it 
has trodden with so much success, and it will receive 
nothing but praise for the union which has now been com- 
pleted. 


THE ROYAL COMMISSION ON MERCHANT SHIPPING, 


THE only tangible result of Mr. Chamberlain’s endeavour 
while President of the Board of Trade to bring in the ship- 
owners of Great Britain guilty of the loss of the lives of hun- 
dreds of seamen every year, was the appointment of a Royal 
Commission to take evidence and ascertain whether the 
charges in question are or are not substantiated by facts. 
The Commission has adjourned for a time, and before doing 
so decided to publish the evidence laid before it so far. 
The case of the Board of Trade is complete ; that of the 
shipowners is not yet finished. It is impossible to read 
the report without feeling that it is wholly unsatisfactory 
in many respects, but most of all in that no dispassionate 
individual can fail to be struck by the prominence — 
to matters of opinion, and the apparent impossibility 
of arriving at facts. 

The Board of Trade contention is (1) that loss of life at 
sea is excessive and increasing; (2) that this loss is, toa 
great extent preventable; (3) and (4) that over-insurance 
is a common practice; (5) that under-manning is also 
common ; (6) that the criminal law has failed to prevent 
owners from sending unseaworthy ships to sea; (7) that 
the powers of detention conferred by the Act of 1876 on 
the Board of Trade have failed; (8) that the power of 
over-insurance and freedom from responsibility mainly 
contribute to the loss of life; and (9) that the system of 
wreck inquiries has not altogether succeeded, and requires 
amendment. Inasmuch as the loss of life at sea is caused 
almost altogether by wrecks, collisions, or the foundering 
of steamers at sea, it is evident that loss of life, in the 
Board of Trade sense, is synonymous with loss of property. 
Taking it for granted that the shipowner cares nothing for 
the lives of his crew, it has therefore also to be taken for 
granted that he does not care for his property, which 
is apparently absurd. Put in another way, it may 
be said that the shipowner who values his ships will 
not- permit them to incur risks which will probably 
lead up to their total loss, and that, in thinking directly 
of the welfare of his property, he must indirectly take 
care of his crew. In the Board of Trade does not 
dispute this, but urges that the system of insurance 
covers the ground, and permits the shipowner fully insured 
to run risks which he would not dream of incurring if he 
were not sheltered by the underwriters. This contention 
is no doubt plausible; but what are the facts? On the 
showing of Mr. Thomas Gray, one of the assistant secre- 
taries of the Board of Trade, the total loss by wreck in a 
period of nine years amounted to 2,816,072 tons, ow 
a pecuniary loss by total wrecks alone of £26,739,664, an 
this without counting the value of cargoes. If all this loss 
was met by the underwriters, then it appears that those 
gentlemen paid no less than £3,000,000 per annum for 
ships wrecked alone. It is by no means to be supposed 
that all this money came out of their own pockets. On 
the contrary, it is perfectly well known that it comes 
ultimately out of the pockets of the shipowners, 
and we are unable to find that any evidence was 
adduced to prove that because a ship was well insured 
her owners were entirely indifferent to her safety. 
Mr. Chamberlain would, as is well known, if he had his 
own way, limit the insuring powers of shipowners. But 
it is not too much to say that no evidence worthy of the 
name has been brought forward to prove that such an 
extreme step is n The contention that it is based 
on the assertion that the proportion of loss of life at sea to 
the number of hands employed is increasing. In fact, it 
has no other basis to rest on. If it could be shown that 
the number of deaths is falling off while our trade is 
augmenting, then the necessity for parliamentary inter- 
ference could hardly be said to exist. Indeed, it would 
be extremely difficult, under such circumstances, to 
persuade the public that interference was necessary. With 
this truth in view, both sides have regarded the ratio of 
deaths to numbers employed as a crucial question, and itis 
in dealing with this question that the report is most 
unsatisfactory. Never, indeed, has there been supplied 
a more complete verification of the assertion that 
anything may be proved with figures. Mr. Thomas 
Gray, in his evidence, stated that in the nine years before 
referred to 24,616 persons lost their lives by wrecks and 
casualties to British vessels, and of those 21,224 were sea- 
men and 3392 were passengers. A table, put in by Mr. 
Gray, of the gross death-rate amongst seamen by wrecks 
and casualties, showed that the rate of loss in 1883 was 
higher than in any year except 1881, which was the year 
referred to by Mr. Chamberlain in his speech, That was 
a year of very bad weather. In 1875 the proportion of 
drowned and killed per thousand employed was 12°36, or 
1 in 81; and in 1881 it was 19°15, or 1 in 52. _ In 1882 
it was 1 in 68; and in 1883, 1 in 56; so that 1 in 60 was 
not, he said, an exaggerated statement of the loss of life 
in 1881. This is a very plain statement, and as such its 
accuracy was at once impeached by Mr. Scrutton, a gentle- 
man largely engaged in the West India trade. “ Mr. 
Gray,” said the witness, “has under-estimated the number 
of seamen employed in 1881 by over 49,000 men, or about 
24 per cent.” Lascars were entirely omitted from Mr. 
Gray’s return. The Board of Trade figures differed also 
from those given on behalf of the Board before the Select 
Committee on “Unseaworthy Ships in 1879;” from the 
figures given by the Registrar-General of Seamen, and 
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- from the figures of the last census return. With regard 
to the number of lives lost in 1881, he showed that 426 of 
the total of 1123 lost by drowning other than by wreck, 
and 76 of the 273 deaths from accidents other than by 
drowning, or a total of 502, must be deducted from the 
lives lost in that year, and corresponding deductions 
from the other eight years. With regard to the number 
of vessels on which the percentage of loss was calculated, 
some very serious error must have occurred, for while Mr. 
Gray stated that the number of vessels registered in 1881 
was 24,468, and the number employed 18,948, he gave the 
number of crews in both cases as 209,481. Then the 
witness declared there was a difference of 3000 between 
the registered and employed vessels of a certain size. 
From these facts, he argued, no reliance could be placed in 
Mr. Gray’s figures under this heading. Another remark- 
able fact in Mr. Scrutton’s opinion was that in the year 
1880 the Secretary to the Board of Trade submitted 
figures to a Select Committee on Merchant Shipping 
which proved that down to that date the loss of life and 
property at sea for more than half a century was regularly 
decreasing. This was at the time when the Board of 
Trade set itself in opposition to the Plimsoll agitation. 
Now Mr. Gray produced an entirely new set of figures, 
and drew an entirely opposite conclusion. Mr. Scrutton 
proceeded to state that Mr. Gray’s system of grouping his 
figures into triennial periods was misleading, and pointed 
out that in 1880 the Secretary had adopted a quinquennial 
period with entirely opposite results. Mr. Gray was 
recalled, and admitted there was something in Mr. 
Scrutton’s argument, and that counting seamen ashore, 
the percentage would be 1 in 76, instead of 1 in 56, a very 
considerable difference. Mr. Chamberlain, seeing Mr. 
Gray’s admission in print, at once wrote to the 7'imes, to 
explain what Mr. Gray had said, and concludes with the 
following passage :—“ In fact, the Board of Trade main- 
tained the absolute accuracy of their original calculation, 
which showed a proportion of loss in a single year of 1 in 
56°96. But we now have it from Mr. Gray, in addition, 
that, even if the shipowner’s method of calculation were 
adopted, the loss of life would still be higher than the loss 
in any other trade whatever, and therefore calls urgently 
for some legislative remedy.” 

This dreary squabbling about figures is in every way to 
be deplored as not only an absolute waste of time, but 
direct evidence that there is an absence of grasp of the 
merits of the case manifested by the Board of Trade. The 
question is not whether the loss of life is such and such a 
percentage, but whether it is or is not avoidable. We 
have not the least doubt, and the shipowners as a body 
have not the least doubt, that there are certain black 
sheep who cannot be got at under the existing law, and 
therefore some changes in the law are expedient. It is 
much to be regretted that Mr. Chamberlain has anything 
to do with the matter, because his impulsiveness and his 
want of accuracy entirely preclude him at once from 
approaching the subject with a dispassionate judicial 
mind, and saying anything which can be accepted 
without hesitation. Mr. Chamberlain’s method of dealing 
with the questions raised would injure any cause in the 
minds of unprejudiced, thoughtful men. Nothing, for 
example, ‘can be more illogical than the concluding sen- 
tence of his Jetter tothe 7imes: “The loss of life is higher 
than the loss in any other trade whatever, and therefore 
calls urgently for legislative remedy.” The slipshod con- 
struction of this sentence is only equalled by its slipshod 
logic. There is no necessary connection of any kind 
between the loss of life in a given trade and legislative 
interference. It is admitted on all hands that life at 
sea is more dangerous than life on shore. The whole 
point of the question for discussion is, Is it possible 
by legislation to make life at sea as safe as life on 
shore! If this cannot be done, then the trade of a 
a seaman must be attended by greater loss of life than any 
other trade. No one has ever yet shown that legislation can 
diminish the risk incurred by seamen—that is to say, reason- 
able legislation. There is, indeed, direct evidence to the con- 
trary. It was held that if Mr. Plimsoll’s views were adopted 
there would be a great saving of life effected. They were 
adopted, and yet Mr. Chamberlain states that more lives 
are lost than ever. We by no means assert that the law 
as it exists at the present moment is just what it ought to 
be, but we do assert, as we have asserted before, that very 
great harm may be done by grandmotherly legislation. 
Any law-making which interferes with a great industry 
should be carried out with much caution; and it is above 
all things necessary that there should be no party bias, no 
display of acrimony on the part of the would-be legislator. 
Mr. Chamberlain succeeded in putting the shipowners on 
their trial; it is not too much to say that the form taken 
by his indictment would have been enough to ruin a far 
better cause in the eyes of all impartial men. Legislation, 
may, as we have said, be made to do something to diminish 
sea risks, and to improve the position of the seaman; but 
Mr. Chamberlain and the officials of the Board of Trade 
have done nothing to lead the public to believe that they 
are fit and proper persons to guide the course of legis- 
lation. Up to the present, at all events, the labours of the 
Commission have failed to prove that legislation can do 
much good, and to indicate what direction it ought to 
take. As we have said, time has been wasted in nba 4 
over figures, and listening to more or less crude and one- 
sided expressions of opinion. Commissions very often 
leave questions just where they found them. We have no 
reason to conclude that we are now to be favoured with 
an exception to this rule. 


SPECIALISM IN ENGINEERING. 


TueEre has been much discussion lately in the medical 
profession concerning the advantages and drawbacks of 
that division into specialties which is becoming every 
year more usual, and which, judging by the success of the 
special practitioners, is appreciated by the public. 
Although the analogy between the two professions is but 
partial, there are many points in which the arguments on 
either side in regard to medicine would apply to engineer- 
ing science also. It is obvious that aman who has devoted 


himself to one branch of a profession should understand it 
better than those who have followed a variety of branches, 
or who have only an incidental knowledge of the matter 
in question; but at the same time there are dangers 
attending too exclusive an adherence to one line of prac- 
tice. As in medicine, so in engineering, a knowledge of 
first principles and a scientific training are requisite before 
actual work in any direction can be safely adopted; and 
just asa man would be deemed presumptuous who pro- 
fessed to treat the ear or the throat without having 
first gone through the curriculum of medical train- 
ing, so should an engineer first be 1 of the 
broad groundwork of science. But while, fortunately 
for the health and lives of the community, a certain course 
of training for the medical profession is prescribed by law, 
and no one can enter it but by an authorised portal, there 
is no such limitation for engineers; and to this absence of 
restriction much of the charlatanism which undoubtedly 
exists is due. The rapid extension of technical schools 
will, it may be expected, clear the air in this respect, and 
every year reduce the number of those who have not the 
general and preliminary—if even it be but a rudimentary 
—knowledge of science to enable them to measure properly 
the graver problems which afterwards come before them. 

Specialism has been defined as “a deliberate concentra- 
tion of a man’s best powers on a single subject.” In engi- 
neering the division into special branches tends every year 
to increase, and within proper compass it is in the interests 
of the public that it should be so. Life is too short for 
any man to learn all about every kind of work, and even 
without any desire to narrow unduly his scope of practice, 
an engineer often glides into that one branch of the pro- 
fession which he likes best, or for which be is best suited— 
though one does not follow from the other—or which by 
mere accident falls to his lot. 

One of the dangers of specialism in engineering, as in 
medicine, is the tendency of the practitioner to magnify 
the importance of the particular subject with which he is 
acquainted, and his inability to take a broad or general 
view of the problem to be solved. Egotism, which is at 
the bottom of most human misfortunes, prejudices, 
and errors, unwittingly leads a man to make prominent his 
own particular hobby. If an engineer be an inventor he 
is apt to bring his invention to the front whenever he can; 
if he be a patentee, the royalties which his clients may 
have to pay him may not always be well expended, 
and he will probably lack the judicial mind to appraise 
fairly the inventions of other men. Therefore, while 
it is natural and desirable that an engineer should 
pursue that branch of practice to which he has given 
most study, and in which he has had most experience, 
his specialty must not be too narrow in its scope. Thus, 
while a man who has made waterworks his business, will 
presumably be better able to decide on the best kind of 
pumping engine than would a man who, starting with the 
same scientitic training, had spent his after years in con- 
structing harbours and breakwaters, the inventor of 
a pump who had applied it successfully to particular cases 
of water supply, and who had acquired some fame in that 
regard, would hardly be the man to decide impartially 
between entirely different systems of pumping; or one who 
has devised a peculiar form of wrought iron bridge or 
bridge floor might not readily bring his mind into that 
condition which would enable him to recommend for a 
peculiar case the adoption of a stone arch or cast iron 
girders. Too narrow an outlook of this kind dis- 
credits the profession in various ways. There are 
empirical engineers as there are quacks in medicine, 
and the public are too ready to believe in those who make 
lavish promises. The new boiler that is to save 50 per 
cent. of fuel is an old acquaintance, and the motor which 
is to get something out of nothing seems to offer irre- 
sistible attractions to the lay mind. Students who are 
starting in life should especially beware of the bye-paths of 
the profession, and should be slow to believe in radical 
alterations in old methods, Not that novelty and inven- 
tion are to be avoided. On the contrary, they are the 
main spring of all progress, and a healthy discontent with 
one’s own work, and within proper limits with that of 
others, is a good omen for future improvement. But those 
whose experience is limited should hesitate to condemn as 
ineflicient and antiquated what may appear to them to 
have insufficient justification. Although the proverb that 
“ what is, is right,” is not a safe guide in science, still the 
presumption is always in favour of what has endured and 
done its work for many years. The general rules of George 
Stephenson for railway and locomotive construction, and 
of Watt for the steam engine, survive innumerable 
attempts to prove them wrong, and are likely to do so for 
some time to come. And while there are, as we have 
stated, dangers in too narrow a specialism, yet, when an 
engineer has practised in one groove fora long time it may 
be still more dangerous to take him out of it. Outsiders 
cannot be expected to understand how diverse are the 
branches of the profession, and will sometimes consult an 
engineer on matters about which he is entirely ignorant. 
There is, then, but this one safeguard—that the prac- 
titioner is wise enough to know his own ignorance, when 
he can either plainly say so to his would-be client, bidding 
him go elsewhere, or, deeming himself better able to 
choose a right man than the client appears to be, he can 
himself obtain the aid of one who does know all about the 
case in question. Great failures, and even notorious dis- 
asters, have been caused by engineers of eminence, who, 
being called upon to do something outside their own line of 

ractice, and of which they have but little knowledge, 
ave been too egotistical or greedy, or perhaps merely too 
ignorant, to seek aid and advice from others. 


INTERNATIONAL RAILWAY CONGRESS AT BRUSSELS. 


SEVERAL conferences have been held upon subjects more or 
less intimately connected with railways, but it appears that no 
official Railway Congress has taken place until that opened at 
Brussels on Saturday last, 8th inst., under the patronage of the 
King of the Belgians and the Belgian Government, to mark the 
fiftieth anniversary of the inauguration of Belgian railways. 
The organisation and direction were entrusted to a Commission 


nominated by Belgian Ministerial decree of 13th December, 1884, 
The object of the Congress is to ascertain what improvements 
can be introduced into the making and working of railways. 
The Congress consists of members of the Organising Committee, 
the delegates of the various Governments and of railway 
administrations to which invitations have been sent. The 
President of the Organising Committee is M. Fassiaux, Secre- 
tary-General of the Railway, Post, and Telegraph Department 
of Belgium; M. Belpaire, Administrator of the Belgian State 
Railways, vice-president ; and M. Aug. de Laveleye, secretary ; 
while among the reporters are M. Blancquaert, engineer-in-chief 
and director of the traction and rolling stock of the Belgian 
State Railways; M. De Bruyn, president of the Soc. Nat. des 
ch. de f., vicinaux; M. Lebon, director of the Grand Central 
Belge; Baron Prisse, director of the Ghent and Antwerp line; 
and M. Ramaekers, engineer-in-chief, director of permanent 
way and works for the Belgian State Railways. Germany is 
represented by Herr Thielen, Herr Funk, and others; Austro- 
Hungary principally by Bela Ambrozovicsur; Egypt by M. H. 
P. Le Mesurier, M.{.C.E., and Scander Bey Fahmy; France and 
Algeria by M. Picard, M. Brame, M. Worms de Romilly, M. 
Banderali, and others ; Russia by M. W. de Werchowsky, M. A. 
Gortschakoff, M. Louis Perl, and others; and Turkey by Hy. 
Wiener. England is represented by Sir Andrew Fairbairn, 
M.P., Mr. J. W. Wilson, Mr. J. F. 8. Gooday, of the Great 
Eastern Company; Mr. Alec Wood, Mr. Basset, and Mr. James 
Grierson, of the Great Western Railway; Mr. J. S. Forbes, Mr. 
Godbold, and Mr. Morgan, of the London, Chatham, and Dover 
Railway; Sir Jas. Alport, Mr. J. W. Maclure, and Mr. R. J. 
Underdown, of the Midiand Railway; Sir Isaac Lowthian Bell— 
unfortunately absent—Mr. David Dale, and others, of the 
North-Eastern Railway; Mr. Stephen and Mr, Newton, of the 
North London; Sir J. Mellor, Col. Surtees, Sir A. M. Watkin, 
and Mr. Myles Fenton, of the South-Eastern Railway. British 
India is represented by Lieut.-Colonel Luard and Mr, Bedford 
Leslie, of the East Indian Railway ; and the U.S.A. by Mr. 
Edw. J. Jeffery, superintendent of the Illinois Central Railway, 
and Mr. J. C. Sims, jun., secretary of the Pennsylvania Railway. 
The other States that have sent delegates are Brazil, Bulgaria, 
Denmark, Spain, the new Congo State, Greece, Italy, Luxem- 
bourg, Mexico, Holland, Portugal, the Argentine Republic, 
Roumania, Servia, Venezuela, Sweden, and Norway. The 
inaugural meeting was held on Saturday afternoon, in the 
Palais des Académies, when the Belgian Railway Minister, M. 
Vandenheeraboom, rendered homage to Leopold I., and Mr. 
Charles Rozier, former Ministers of State, for their share in 
bringing about the adoption of iron ways, and traced the history 
of railways in Belgium, which was the first country after 
England to adopt them. Belgium now possesses 4356 kilometres 
—2706 miles—of railways, of which 3109 kilometres are worked 
by the State, and 1247 by private companies. The number of 
passengers had increased from 421,000 in 1835 to 51,000,000 in 
1884 ; while the goods traffic had risen from 102,000 tons in 
1840 to 21,000,000 tons in 1884. The Minister expressed a hope 
that the outcome of the present figures would be an Inter- 
national Railway Union, like the Postal Union, and the Telegraph 
Union, at which questions of tariff, gauge, &c., would be 
decided and made as uniform as possible. M. Fassiaux was then 
elected President of the Congress, and Sir Andrew Fairbairn, 
Herr Thielen, M. Van Kerkwysk, and M. de Merchowsky, vice- 
presidents ; with M. Aug. de Laveleye, secretary. In the 
evening the members were officially received by the Burgo- 
master and others of Brussels. Among the papers submitted 
to the Congress was a special notice, prepared by the locomotive 
and rolling stock director of the Belgian State Railways, giving 
the summary description of the various types of locomotives 
adopted. The Congress was divided into four sections, corre- 
sponding with the following subjects :—The subject matter for 
deliberation is divided into four sections, viz.: (1) Permanent Ways 
and Works ; (2) Traction Rolling Stock ; (3) Working ; and (4) 
Subjects of general interest. The sections held meetings in the 
morning, while the whole Congress assembled in the afternoon 
to receive and deliberate upon the several reports. On Thurs- 
day an excursion was made to the Charleroi district, and on 
Friday to the Lidge district, both having been arranged by the 
Bourse des Mitaux et des Charbons. 


THE SAN FRANCISCO FIRE BRIGADE. 


Our Metropolitan Board of Works has just lately been placed 
in a dilemma arising out of the difference in constitution of our 
own fire brigade and those of our American cousins. The 
dilemma has had a result which may possibly seem to support a 
charge of want of hospitality against this country; but we do 
not see that in the circumstances of the case the Board could 
have come to any other resolution than it has done. It has 
long been customary for the leading officials of different countries 
to whom the suppression of fire is entrusted to maintain a sort 
of entente cordiale, and to exchange views as to the result 
of their experience. There is, indeed, a sort of Freemasonry 
among the corps of all nationalities, the effects of which 
have undoubtedly been beneficial But in America the 
fire service is constituted upon quite a different footing to 
that it is based upon among ourselves. In that country 
it is, to a large extent, in the hands of what we may 
term almost social clubs, the members of which gladly welcome 
their brethren from this side of the water, and their hospitality 
towards such has been repeatedly and prominently shown. 
When, therefore, the members of the San Francisco Fire Brigade 
lately intimated to our Metropolitan Board of Works that they 
desired to visit England, the members of-that Board scarcely 
felt themselves authorised to act in the way which is open to 
the fire clubs in America, It is true that it was signified to the 
Board that their desiring visitors would pay all their own 
expenses ; but, nevertheless, the members of the Board of 
Works fulfil so many varied duties that they could scarcely 
undertake, even under such conditions, to act as hosts. We 
trust this fact will be plainly realised in America, and not lead 
to any feeling that the kindness shown by them to officials from 
England is not fittingly realised or acknowledged, 


ROLLING STOCK IN LANCASHIRE, 


Ir would seem that the directors of the Lancashire and York- 
shire Railway take a less gloomy view of the trade outlook than 
is taken by many persons, if the additions to the rolling stock 
during the past six months are to be the test. During that 
time they have expended close upon £60,000 on new locomotives, 
£30,000 for additional carriages, and £1761 for other working 
stock. In all, the value of the rolling stock is put down in the 
accounts as £5,422,000 to the end of June last; and in 
the current half-year itis proposed to expend £78,100 additional 
on working stock, so that it would seem that the directors 
expect that there will be additional work to be done. The 
company has in progress a line between Pendleton and Hindley, 
a loop line from Pemberton, and others, so that some additional 
use must thus arise. As to the locomotive stock, the company 


has expressed the opinion that this part of the expenditure 
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during the past half-year was eminently necessary. It had 
previously 842 locomotive engines and 63 duplicates, and at the 
end of June there were 184 locomotives under repairs, or await- 
ing repairs, The line is one on which the passenger traffic is 
very heavy in proportion to its length, nearly two-thirds of the 
mileage run by trains being of late passenger trains. This pro- 
portion is likely to be increased, for during the past year or so 
the Lancashire and Yorkshire Railway has increased both the 
number and the area of the express trains that are run on its 
lines, and it is probable that the tendency will be for it still 
further to increase them. In that case we must expect that 
when the new locomotive shops it is constructing at Horwich 
are completed, it will increase both the number of its locomo- 
tives and probably also the proportion of what may be called 
locomotives for the quicker trains. It is certain that the 
travelling public now asks for a fuller and a speedier service 
than it used to do, and in the popularisation that the Lancashire 
and Yorkshire is now undergoing, that need will be increasingly 
met. 


THE NEW HULL AND BARNSLEY RAILWAY. 


Barnsiey has been feasting Lieut.-Colonel Smith, the chair- 
man of the new Hull and Barnsley Railway, and the other 
directors of the undertaking. Mr. W. Pepper, in proposing the 
toast, “Success to the Hull and Barnsley Railway and Dock,” 
expressed his belief that in a very little time the manufacturers 
in Mid-Yorkshire would find that the line had emancipated 
them, and would be a very great benefit to the district and to 
the Ridings round them, They were already blocked with 
traffic, and all the gigantic railways around them could not find 
them spare rolling stock to carry on their traffic. Ina very 
little time his opinion was that they would want a second 
Alexandra Dock. Lieut.-Colonel Smith, in his reply, indicated 
pretty clearly that the Hull and Barnsley Company did not 
intend to enter on a war of tariffs with the existing under- 
takings. He looked forward to Hull being turned to what it 
ought to have been many years ago—a coal port. The South 
Yorkshire coal industry had been for a long time tied down by 
charges which had prevented practically its being shipped at the 
port of Hull. He admitted that the amount of coal shipped at 
Hull had increased, but contended that it had increased in spite 
of, and not in consequence of the facilities which had been 
offered to it. By adding to these facilities, and by endeavouring 
to remove the oppressive charges which weighed upon the 
industry, the company were entering upon a task of very great 
magnitude, in which by quiet perseverance they expected to 
succeed, His advice to the South Yorkshire coalowners, how- 
ever, was this :—“ Do not be disappointed if at the very outset 
this line and this dock do not fultil your most sanguine expec- 
tations with regard to charges.” This is a prudent policy, and 
the shareholders of the Hull and Barnsley line will generally 
recognise the wisdom of a young company fighting shy of a war 
of exhaustion with wealthy and old-established undertakings. 


SALFORD IRONWORKS’ SCIENCE SCHOOL. 


RESULTS OF SCIENCE AND TECHNOLOGICAL 
EXAMINATIONS. 

THE efficiency of the method of teaching adopted at this School, 
namely, science teaching in connection with the workshops for the 
apprentices, is proved by the fact that three students of the 
School have won Whitworth scholarships. Mr. W. Mather takes 
a very earnest interest in the School, and Mr. Thos. Jones is the 
tutor. One student, R. H. Unsworth, is now an apprentice. T. 
Clarkson has gained the first Whitworth scholarship, value £200; 
R. H. Unsworth the third, value £150; Thos. Galbraith, the value 
£100, This is the second year in succession that one of the 
students has gained the first Whitworth scholarship, Mr. Stanfield 
having been placed first in 1884. T. Clarkson has also gained a 
** National” scholarship, value £60 per annum, tenable for three 
years; and R. H. Unsworth, a “‘ Royal” exhibition, value £50 per 
annum, tenable for three years. 

Plane and Solid Geometry.—Honours: First class, A. Hilton, 
R. D. Whitehead ; second class, R. Stanfield, T, Clarkson, J. W. 
Butterworth, H. C. Dawson. Advanced: First class, Kk. H. Uns- 
worth ; second class, T. H. Price, H. B. Whitmore, W. Reavey. 
Elementary: First class, J. Brez, S. Jackson, J. Robinson, J. 
Webster: second class, A. Crompton, J. Kerr, J. Monk, W. 
Murphy, R. Nuttall, W. H. Nixon, J. C. Walker. 

Machine Construction and Drawing.—Honours: First-class, R. 
Stanfield, T. Clarkson, R. H. Unsworth. Advanced: First-class : 
Tl. H. Price, R. D. Whitehead, H. B. Whitmore ; second-class, J. 
Brez, H. Boothroyd, H.C. Dawson, A. R. Edmondson, C. Holland, 
S. Jackson, J. Robinson, W. Reavey, H. Sharp, T. Thorp. 
Elementary: First-class, A. Crompton, W. T. Hannah, W. 
Murphy, R. Nuttall, W. H. Nixon; second-class, E. Ainsworth, 
J. H. Clark, W. Crookell, A. Eden, S. R. Hollingsworth, R. W. 
Harrison, J. H. Higson, E. Kelsall, J. Kerr, J. Morris, C. Row- 
botham, J. A. Smith, J. C. Walker. 

Building Construction.—Honours: Second class, A. Hilton. 
Advanced: First class, P. A. Ramage. Elementary; Second class, 
YP. Gerland, A. H. Johnson, J. Monk. 

Mathematics.—First stage: Second class, J. C. Sidebotham, R. 
D. Whitehead. 

Applied Mechanics.—Advanced: First class, R. Chrrley, J. 
Miley: second class. A. J. Bell, H. Boothroyd, A. R. Edmondson, 
S. Jackson, H. Sharp, R. D. Whitehead. Elementary: First 
class, T. H. Price, J. Robinson; second class, E. Mathews, H. 
McKerrow, J. Monk, T. Thorpe, H. B. Whitmore. 

Steam.—Honours: Second class, R. H. Unsworth. Advanced: 
First class, J. Robinson, H. Sharp, R. D. Whitehead; second 
class, A. J. Bell, H. Boothroyd, R. Chorley. Elementary: First 
class, J. Miley, T. H. Price; second class, A. R. Edmondson, P. 
Gerland, T. T. Hindle, 8S. S. Jackson. 

Mechanical Engineering.—Honours Grade: First class, R. Stan- 
field, R. H. Unsworth; second class, J. Galbraith, P. A. Ramage, 
J.C, Sidebotham. Ordinary Grade: Second class, J. Miley, J. 
Robinson, H. McKerrow. 

Tools.—Honours Grade: First class, A. Hilton. 


Ordinary 
Grade: First class, A. J. Bell. 


THE TELEPHONE IN STOCKHOLM.—The Stockholm Al]lmauna 
Telefonbolag has just had its annual meeting, from which it 
appears that the lines at the beginning of 1884 numbered 785, and 
at the end of the year 2288. The length of the lines is nearly 
2000 miles, and the capital £15,000. The profit for last year was 
£2000, the dividend declared being 8 per cent. The assets were 
estimated at £25,000. 

WINDOW-GLASS MAKING IN THE UNITED Srates.— Recently 
the president of the American Window-glass Workers’ Union, 
said:—“‘It is also noticeable that the grade of glass is getting 
better. There is not so much poor glass sold now as formerly. 
It has been demonstrated that it is as easy to make clear 
smooth glass as a second quality. The only difference is that 
it takes a little more time in the flattening. Very few people know 
how great are the possibilities of Pittsburgh glass manufacture 
opened by the introduction of natural gas. The intensity of the 
heat and the eve of the flame makesa better grade of glass 
possible at a cheaper rate than ever before. ‘To illustrate this: It 


is now possible to make a heat in thirteen hours, while it formerly 
took from twenty-two to twenty-four hours, And the quality of 


THE INVENTIONS EXHIBITION. 

A SUPPLEMENT to the London Gazette, published on Wednesday, 
contains the jury awards—subject to revision—made in the Inven- 
tions Division of the International Exhibition at South Kensing- 
ton. The awards in the Music Division will be published in 
October. There have been distributed 235 gold medals, 438 silver 
medals, 515 bronze medals, and 24 diplomas of honour. The 
following have been awarded gold medals for inventions :— 

Adamson, Daniel, and Co., for Wheelock automatic cut-off 
engine; American Watch Company, U.S.A., improvements in the 


ments applied to hydraulic machinery; India-rubber and Gutta- 
percha and Telegraph Works Company, india-rubber and gutta- 
percha; W. J. Ingram, exhibit of printing machinery; Jadoffsky, 
Russia, cigarette machine ; Government of Japan, general exhibit, 
also diploma; Kiritsu Kosho Kwaisha, bronze vase; Professor Fleem- 
ing Jenkin, telpherage; W. Jessop and Sons, crucible cast steel stern 
frames, solid rudder, and cast steel stern propeller brackets and blades; 
Jordan, Son, and Commans, complete exhibit of mining machinery; 
David Joy, valve gear; Kirkham, Hersey, and Clark, collective 
exhibit of gas apparatus; Kite, James, and Co., filter presses ; 
Kitson and Co., Parson’s high-speed engine ; Victor Kullberg, im- 
provements and general excellence in the manufacture of marine 


machinery and processes employed in the manufacture of wat : 
Antoine Fréres, France, improvements in keyless watches and 
general excellence of manufacture; Aqueous Works and Diamond 
Rock Boring Company, improvements in rock-boring apparatus; 
Austrian Manufactory of Arms, complete exhibition of military 
rifles; Aveling and Porter, road locomotive with spring wheels; 
W. and T. Avery, improvements in weighing apparatus; Aylesbury 
Dairy Company, Nielsen and Petersen Danish cream separator and 
Fjord’s fittings as applied to the testing of milk samples; Badische 
Analin and Soda Fabrik, improvements in the manufacture of colour- 
ing matters and intermediate products from coal tar; H. J. Barrett, 
colonial transport and military wagon; Barrow Shipbuilding Com- 
pany, group of models of ships; W. F. Batho, hydraulic dredger ; 
Baume and Co., Switzerland, excellence in manufacture of watches ; 
R. and. J. Beck, microscopic and other optical apparatus; John 
Bell and Co., treatment of asbestos ; J. W. Benson, improvements 
in machine-made watches; Sir H. Bessemer, Bessemer iron and 
steel; Bickford, Smith, and Co., safety and instantaneous fuses; 
Bradbury and Co., rotary shuttle sewing machine; G. Bray, 
combination water dust or slop van, and detaching pole 
head as used by fire brigade; T. Briggs, — adjustable 
cart and noiseless automatic brake; Bristol Wagon Works 
Company, Margetsen and Hek’s patent tip van; British 
Alizarine Company, improvements in the manufacture of alizarine, 
&c.; British Gas Engine and Engineering Company, gas engines; 
British Mekarski Improved Air Engine Company, compound air 
engines ; Joseph W. Britton, U.S.A., straightening and levelling 
machine for plates; Brooke, Simpson, and Spiller, improvements 
in the manufacture of coal tar colours ; Samuel Brookes, improve- 
ments in weavers’ frames and reels; Brunton and Trier, stone 
working machines; J. Buckton and Co., testing machine with 
autographic indicator; Burt, Boulton, and Haywood, Boulton’s 
patent improvements in creosoting timber; Cambridge Scientific 
Instrument Company, improvements in philosophical instruments ; 
Sir A. C. Campbell, improved goniostat, spectroscope, and speed 
indicator; Captain Cardew, volt-meter; J. Harrison Carter, rolling 
milling machinery; M. Casson, Casson-Bicheroux direct-acting 
gas furnaces; Government of China, general exhibit, also diploma; 
Imperial Maritime Customs, general exhibit; Chubb and Sons’ 
Lock and Safe Company, locks and safes; Clark and Stand- 
field, floating docks, hydraulic grid dock, and patent slip; 
J. P. Clebnikoff, Sons, and Co., Russia, excellence of chased 
and enamelled gold and silver; Clift and Son, combina- 
tion carriage; A. A. Common, celestial photographs; John 
Ward Cousins, highly ingenious surgical inventions; Coventry 
Machinist Company, cycles; R. E. Crompton and Co., improve- 
ment in electric lighting appliances; William Crookes, radiometers, 
&c.; Crossley Brothers, gas engines; Crypto Cycle Company, 
crypto-dynamic gear ; Cunard Steamship Company, Transatlantic 
steamer Etruria ; Dexter Curtis, patent zinc collar pad for the pre- 
vention and cure of horses’ sore necks; Dalton Time-lock Syndicate, 
time lock ; Davey, Paxman, and Co., engines and boilers ; De Grave, 
Short, and Co., improvements in balances, &c.; Denny Bros., screw 
steamer Arawa; E. Dent and Co., improvements in turret clocks and 
chronometers ; J. Dillon, patent hydrographic surveying and sound- 
ing apparatus; Doulton and Co., general exhibit of pottery; David J. 
Dunlop, combined steam and pneumatic governor for marine 
engines; East Ferry-road Engineering Works Company, Duckham’s 
hydrostatic suspended weighing machine ; Easton and Anderson, 
apparatus for water supply and purification; Edison and Swan 
United Electric Light Company, Edison Swan systems of electric 
lighting; Electric Power Storage Company, improvements in 
secondary batteries ; Eley Brothers, general excellence of manu- 
facture of ammunition; Ellington and Woodall, system for dis- 
tributing hydraulic power in towns; J. H. Evans, ornamental turning 
lathes, counting apparatus, excellence and accuracy of workman- 
ship and cheapness ; Falcon Engine and Car Company, tramway 
locomotive; Farmer, James, and Sons, machinery for treatment of 
town refuse; W. O. Felt, Day’s shading medium for lithographic 
and similar processes; Fielding and Platt, high speed engine; Field- 
ing and Platt, hydraulic machines for rivetting, forging, and 
flanging ; J. C. and J. Field, improvements in the manufacture of 
candles, &c.; Thomas Fletcher, gas fires and furnaces; Fleuss Breath- 
ing Dress and Safety Lamp Company, Fleuss breathing apparatus ; 
Forder and Co., hansom cabs; J. Fowler and Co., traction engines 
and an ‘‘ under-type” compound engine ; Samson Fox, corrugated 
furnace flues for steam boilers; Furnival and Co., Gill’s hot or 
cold rolling machine; W. and J. Galloway and Sons, engines and 
boilers; Gardner Gun Company, machine gun; R. Garrett and 
Sons, portable compound agricultural engine, and Garrett-Ellis 
beater; Gaskell, Deacon, and Co., improvements in the manufac- 
ture of carbonate of soda, &c.; Gevelot and Co., and Gaupillat and 
Co., excellence of manufacture of ammunition; P. C. Gilchrist, 
basic or Thomas-Gilchrist process for making steel; Carlo 
Giuliano, artistic merit in jewellery; George Glover and 
Co., collective exhibit of gas apparatus; Glover, Walter 
and Co., James’s patent doubling and laying machine, and 
rope making machine; Goulard and Gibbs, successful working 
out of a system of distribution of electricity by induced currents; 
Proprietors of the Graphic, improved printing machinery; Green- 
wood and Batley, high speed Rostnetel engine; Greenwood and 
Batley, machines for working metals and cutting twist drills; 
Paul Grunwaldt, Russia, furs; Haching and Co., looms, and 
folding, measuring, and winding machines; Hancock and Co., 
general excellence of jewellery and precious stones; James 
T. Hampson and Co., Scott’s patent safety stirrup; T. R. 
Harding and Son, weavers’ combs, card pins, &c.; James 
Hargreaves, improvements in manufacture of sulphur of soda; 
Harrild and Sons, letterpress and lithographic printing machines ; 
Hartmann and Braun, Germany, perspectograph and interest 
calculating machine; Hathorn, Davey, and Co., domestic motor ; 
Hathorn, Davey, and Co., differential gear for pumping engines 
and improvements in valves for water-pressure engines ; Thomas 
Hawksley, instruments for assistance of the deaf; Henry Heath, 
hat-making, hats, &c.; Heberlein Self-acting Railway Brake Com- 
pany, automatic friction brake ; A. J. A. Heck, stability balance; 
eenan and Froude, ‘‘ Tower” spherical engine; W. T. Henley’s 
Telegraph Works Company, excellence of cables; Hick, Har- 
greaves, and Co., Corliss engine; J. J. Hicks, improvements 
in thermometers and other philosophical instruments; E. 
J. Hill, patent method of raising and lowering carriage windows ; 
Hill and Clarke, boat lowering gear ; A. Hilger, improvements in 
. i instruments ; Hillman, Herbert, and Cooper, cycles ; 
. H. Brooke Hitchin, baby carriages, disconnecting wheels, and 
general good workmanship in carriages; Geo. Hodgson, improve- 
ments in power looms; Holland and Holland, various novelties in 
details and general excellence of workmanship in fire-arms, 100 ; 
Holtzapffel and Co., turning, carving, &c., in wood and ivory, 100; 
Hooper and Co., good workmanship, taste, and finish in carriages ; 
R. Hornsby and Sons, String-binding ‘‘ Appleby” reaping 
machine, and a finishing threshing machine; Hotchkiss and 
Co., excellence in quick firing and revolving guns; J. and F. 
Howard, apparatus for trussing and binding straw as_ it 
issues from the threshing machine, and a_ string-binding 
Appleby reaping machine; Hulse and Co., machines for working 
metals; Humber and Co., cycles; Hunter and English, floating 


chr ters; J. H. Ladd and Co., wood screw-making machi- 
nery ; Laird Brothers, mail steamer, Ireland; Charles Lancaster, 
excellence of workmanship and nicety of detail in guns and rifles ; 
J. Lang and Sons, general excellence of guns and rifles; J. A. 
Lawton and Co., patent cee spring double perch Victoria 
re gel A. Légé and Co., tide predicting machine, com- 
ined recording tide-gauge, anemometer, barometer, &c.; I. 
Levinstein and Co, improvements in the manufacture of 
coal tar colours ; Litho Plate Company, patent litho plates ; Luck- 
hardt and Alten, Germany, improvements in scientific instruments ; 
E. F. MacGeorge, clinograph for mapping the deviation of bore- 
holes ; M‘Kenzie and Holland, railway signals, points, and cross- 
ings; M‘Naught and Co., general excellence in workmanship of 
carriages: Dr. Maddox, replacing collodion by gelatine in the 
emulsion process of photography ; Manufacturing Goldsmiths’ and 
Silversmiths’ Company, general exhibit of jewellery and plate ; H. 
R. Marsden, stone breakers ; Matherand Platt, sampling, bleaching, 
and washing machine ; Maxim Gun Company, novelty and ingenuity 
of automatic firing arrangement; Merryweather and Sons, steam fire 
engines and appliances for use in extinguishing fires; C. F. Mills, 
application of the principles of descriptive geometry to the cutting of 
sheet metal; Robert Mole and Sons, matchets, swords, &c.; 
Colonel Alexander Moncrieff, Moncrieff travelling siege carriage, 
manufactured by Easton and Anderson, and system of hydro- 
pneumatic gun carriages; proprietors of Morgan’s lamp patents, 
safety lamps; Morton and Thompson, ejector condenser ; Nobel’s 
Explosives Company, successful application, by Alfred Nobel, of 
nitro-glycerine to explosive purposes; T. Nordenfelt, method of 
casting wrought iron and excellence in machine and quick-firing 
guns; L, Oertling, excellence in balances, &c.; Achille Parise, 
France, locks ; Philippe, Patek, and Co., Switzerland, excellence 
of manufacture of watches; Patent Triangular Nail Company, patent 
triangular nails; Phosphor Bronze Company, phosphor bronze 
alloys; G. Planté, France, secondary battery and scientific research ; 
Platinotype Company, excellence of results in photographic print- 
ing produced by W. Willis’s invention; Henry Pooley and Son, 
platform weighing machines and self-indicating apparatus, poly- 
graded steelyard, and automatic grain scale; Price’s Patent 
Candle Company, improvements in the manufacture of candles, 
&c.; Pulsometer Engineering Company, Pulsometer steam pump, 
Deane pump, and “‘ Thames” filter; A Ransome and Co., cask- 
making machinery and tree-felling machine; Ransomes, Sims, 
and Jeffries, straw-burning engine, and straw chopping, bruising, 
and softening apparatus; John Rigby and Co., improved 
safety bolt and excellence of workmanship in gun; Ross and Co., 
progress and excellence of work in the manufacture of lenses, since 
the early days of photography, also microscopic and other optical 
apparatus; G. Rung, Denmark, improvements in meteorological 
instruments; St. George’s Engineering Company, bicycles ; 
Saxby and Farmer, railway signals and safety appliances; B. J. 
Sayce, prominent share in the invention of the collodio-bromide 
process; Ernest Scott, Ashton’s positive actioned power meter 
and continuous indicator; Shand, Mason, and Co., steam fire 
engines and other appliances for use in extinguishing fires ; 
Sharp, Stewart, and Co., planing machine and_ general 
excellence of exhibit; Professor W. 8. Hele Shaw, sphere and 
roller mechanism for transmission of power, and improved inte- 
grators; Shepherd, Rothwell, and Hough, sewing and circular 
knitting machines; Government of Siam, general exhibit—also 
diploma; F. Siemens (Germany), tempered glass; Siemens 
Brothers and Co., excellence of electric-lighting arrangements ; 
H. T. Simon, Simon-Carves coke ovens with continuous recupera- 
tion of heat and recovery of bye-products; W. B. Simpson and 
Sons, decorated enamel iron and Anglo-Limoges enamels; W. F. 
Stanley, improvements in philosophical instruments; L. Sterne and 
Co., gas engine; Stothert and Pitt, Wild’s patent single chain 
dredger; William Sugg and Co., collective exhibit of gas apparatus; 
Surrey Machinist Company, cycles; J. W. Swan, incandescent 
lamps; and part taken taken by him in the invention of carbon 
printing; W. R. Sykes, combined electric interlocking and blocking 
system for railways; Tangye Brothers, special steam pump, auto- 
matic condenser, and hydraulic jacks; T. Thomas and Sons, self- 
sustaining lifts and hoists with an automatic brake; Archibald 
Thomson, coupling for broken shafts; Thomson and Houston, 
systems of electric lighting, exhibited by Laing, Wharton, and 
Down; J. and G. Thomson, Transatlantic steamer America ; Todd 
and Wright, Livingstone travelling car and improved patent dog 
cart; Troy Laundry Machinery Company, U.S., laundry machinery; 
Umpherson and Co., patent rag engine for paper pulp; Vacuum 
Brake Company, vacuum automatic continuous brake, with uni- 
versal coupling; S. A. Varley, designing the first self-exciting 
dynamo machine; Venice and Murano Glass and Mosaic Company, 
enamel mosaics; Ernst Wahliss, Austria-Hungary, pottery; W. 
Warne and Co., india rubber; Waterlow and Sons, printing pro- 
cesses and machinery; Major H. Watkin, R.A., ingenuity in 
devising and applying practically scientific and accurate instru- 
ments to various military purposes, and the electric light for powder 
factories ; Watson, Laidlaw, and Co., self-balancing centrifugal 
machine and hydro-extractor (Weston’s patent), self-balancing 
electro-centrifugal machine and hydro-extractor (Watts’ patent) ; 
also oil separator ; J. Watts and Co., band sawing machine, Francis 
William Webb, exhibit of railway plant; Thomas Webb and 
Sons, general exhibit of glass, &c.; Westinghouse Brake Company, 
automatic air brake and passenger communication for railway 
trains ; White Star Line, Transatlantic steamer Britannic ; White- 
head, fish torpedo; Henry Wilde, discovery of the indefinite 
increase of magnetic and electric forces from quantities in- 
definitely small; Willans and Robinson, Willans’ compound 
engine and electric governor; W. E. Williamson, appara- 
tus for registering fares; W. A. Wood, _string-binding 
Wood-Holmes reaping machine and a grass mowing ma- 
chine; W. B. Woodbury, the part taken by him in inventions 
in connection with permanent photographic printing: 8. Worssam 
and Co., wood-working machinery; Worthington Pumping Engine 
Company, Worthington steam pumps; Wright, Alexander, and 
Co., collective exhibit of gas apparatus; Wycherley, Hewitt, and 
Co., improved machinery for the manufacture of watch movements ;° 
Yale and Towne Manufacturing Company, U.S.A., locks; Charles 
R. Yandell and Co., U.S.A., embossed leather for chairs, screens, 
&c.; Young’s Paraffine Light and Mineral Oil Company, improve- 
ments in the manufacture of products from shale, and in lamps 
for burning mineral oils; William Young and G. Beilby, improve- 
ments in the distillation of shale and coal. 

The following gold medals have been awarded by the Society of 
Arts on the recommendation of the Juries :—Sir Henry Bessemer, 
F.R.S., for the invention of Bessemer steel; Percy Gilchrist, for 
the Thomas-Gilchrist basic process of steel making; Hathorn, Davey, 
and Co., for their domestic motor ; Samson Fox, for the invention 
of corrugated iron flues for steam boilers ; Crossley Brothers, for 
the ‘* Otto” gas engine ; Ralph Tweddell, for his system of apply- 
ing hydraulic power to the working of machine tools and for the 
rivetting and other machines which he has invented in connection 
with that system ; Badische Anilin and Soda Fabrik, for their 
improvements in the manufacture of colouring matters and inter- 
mediate products from coal tar ; William Crookes, F.R.S., for his 
improvements in pe come for the production of high vacua, and 
for his invention of the radiometer, 


the glass is better.’ 


crane; Hydraulic Engineering Company, hydraulic engine, 
hydraulic talenee direct-acting lift, and water-saving arrange- 
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On Friday, the 26th of June, a number of gentlemen interested | other suitable liquid to the cooling of air, so thas any ordinary 
at the Victoria Docks, by invitation | ice machine may be used, and the same plant may, if desired, be | 
| employed for making ice at the same time that it is cooling air 


in refrigeration assembled 
of the Chambers Refrigerating Syndicate, to witness the working 
of a new air-refrigerating apparatus which has been erected at | 
the D jetty in connection with cold storage rooms. Thesystem | 
is the invention of Mr. J. Chambers, a New Zealand farmer, | 
who came over to England a year or two ago, for the purpose | 
of developing his ideas, and carrying them into practice, his | 
object being to produce cold air for the preservation of meat 

and other similar pu , at a cost considerably below what | 
can be accomplished with the ordinary cold-air machines | 
working by compression. It is, of course, well known that as 
regards abstraction of heat, much more economical results are 
attained by the evaporation of volatile liquids than by any 
system employing the compression and expansion of gases, 
machinery for producing ice being invariably constructed on the 
former plan, the liquids generally used being ether, sulphurous 
anhydride, and ammonia. No serious attempt to cool air by the 
same means had, however, been made, and it has remained for 
Mr. Chambers, an amateur, to show how it can be done 
successfully on a commercial scale. Mr. Chambers was specially 
stimulated by the motive of securing for himself and fellow 
colonists, as large producers of stock, the most advantageous 
means of disposing of it, hoping that he would be able to reduce 
the cost of freezing and storing on board ship to such an extent 
as to leave a much larger margin of profit to the grower. His 
apparatus is not a machine for refrigerating in the full meaning 
of the word, but merely for applying the effect produced by the 


evaporation of ether, sulphurous anhydride, ammonia, or any 


CHAMBER’S AIR COOLER. 


for freezing or preserving meat. In the machine at the Vic- 
toria Docks ammonia has been adopted as the refrigerating 
medium. It, as well as the whole plant exhibited, has been 
designed by Mr, W. H. Beck, London, and consists of two dupli- 


cate vertical compound steam engine, with one surface con- 
denser common to both, and two pairs of duplicate single-acting 
ammonia compression pumps, with two separate and inde- 


| pendent crank shafts, two air pumps, one water-circulating and 


one brine pump, one ammonia condenser, and one ammonia 
refrigerator. The general arrangement is shown above. 
The steam cylinders, which in each engine are respec- 
tively Qin. and l4in. diameter, are placed on each side of 
the ammonia pumps, and indicate at the ordinary working 
speed of 100 revolutions per minute 32°37-horse power. The 
ammonia pumps are Yin. diameter, and are provided with glands 
sealed in the usual way with a liquid lubricant. The refrigerator 
and condenser each consist of coils of wrought iron piping con- 
tained in cylindrical iron casings, the former having thirty-six 
coils of lin. and six coils of Sin. pipes, and the latter eight coils 
of lin. pipes, the surface in each being about the same, The 
condensing tubes are kept cool by a circulation of cold water, 
while the refrigerator is surrounded by brine, made of water 
and magnesium chloride, which is cooled by the evaporation of 
the liquid ammonia within the coils and utilised as hereafter 
described. Briefly, the action of the machine is as follows :— 
Assuming the condenser to be charged with liquid anhydrous 
ammonia—which, by the way, can now be obtained in this 
country as an ordinary article of commerce—the pumps are 
started and the valves opened between the refrigerator and 
condenser, and also between these vessels and the pumps. 
Liquid ammonia therefore flows into the refrigerator; but as 
the pressure here is less than that in the condenser, owing to 
the exhausting action of the pumps, it immediately vaporises, 
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abstracting the heat necessary for vaporisation from the 
brine surrounding the tubes. The vapour is delivered by the 
pump into the condenser, where it is liquefied by the combined 
action of pressure and the cooling water, according to well- 
known laws, which need not be here repeated, Excluding 
seakage, which is not great in a well-designed machine, there is 
no loss of ammonia, the charge being continually evaporated 
and condensed as just described. For each pound weight of 
ammonia formed into vapour about 900 thermal units are 
abstracted, the degree of cold produced being dependent on the 
pressure at which vaporisation occurs, and, of course, varying 
according to the use to which the apparatus is being put. In 
the present case, where a low temperature is required, the 
refrigerator pressure was about 15 lb. absolute, the brine being 
reduced to zero Fah.; but as the boiling point of anhydrous 
ammonia at ordinary atmospheric pressure is 37 Jeg. below 
= Fah., a lower working temperature may be produced if 
esi 
The air cooler which is the subject of Mr. Chambers’ 
patent, is shown in section, page 130. It consists of a rectan- 
gular iron tank divided into four compartments, through which 
the brine cooled in the refrigerator is caused to circulate, and a 
series of 960 copper U tubes, lin, internal diameter, and averaging 
about 10ft. long, through which the air to be cooled is driven 
ps Ae ordinary fan, the tubes being secured to gun-metal tube 
plates forming the top of a box or base so arranged as to cause 
the air to pass in succession through each set of cooling tubes. 
The principle of the patent lies really in providing for the 
removal of the greater portion of the moisture from the air as 
water before the freezing point is reached. The vapour thus 
condensed is deposited on the tubes and runs down into the box 
at the bottom, from whence it is discharged by means of drain 
cocks. Should any portion of the watery vapour be converted 
into ice, it is generally deposited upon the last rows of tubes. 
Means are therefore provided for reversing the air current, so 
that the warmer incoming air meets the ice and melts it. In 
practice, however, air from the outside is only used for a com- 
punen, short time, for as soon as the cooling rooms are 
rought down to the desired temperature, or even before this, 
the machine draws its supply from the rooms themselves, and 
therefore deals with air which contains a very small amount of 
vapour in solution. The quantity of cold air produced per 
hour in full work is 240,000 cubic feet, the temperature 
being about zero Fah. Assuming that the cold rooms 
are maintained at 20 deg. Fah., each pound of air will abstract 
4°6 units, which gives a total value of about 92,000 units for 
the 240,000 cubic feet, with an indicated horse-power of 32°37, 
as previously stated. An ordinary air machine on the compres- 
sion system will produce air at a temperature of 70 deg. below 
vero Fah. Each pound therefore raised to 20deg. Fah. will 
take up 20 units, so that 4600 lb., or say 46,000 cubic feet, will 
be required to do the same cooling work as the 240,000 cubic 
feet at zero. In this case the indicated horse-power would be 
90, or 2°8 times that developed in the Chambers apparatus. 
The consumption of fuel would not, however, be in the same 
roportion, for greater economy could be obtained with the 
arger engine, and we are probably well within the mark in 
taking it in the proportion of 1 to 2°5. Against this, however. 
must be put the increased first cost of the Chambers apparatus ; 
its much greater complication, and more expensive maintenance ; 
besides which on board ship we should think the use of 
ammonia is quite inadmissible. On the whole, therefore, while 
fully recognising the greater economy of the system when 
worked with an ammonia refrigerating machine, we should say 
that the field for its application lies altogether on land, chiefly 
in those cases where the manufacture of ice is to be carried on 
conjointly with the preservation of foods. At the same time 
we wish Mr. Chambers every success, and will be only too glad 
if by the adoption of his process an increased stimulation should 
be given to the trade in frozen meat between the colonies and 
this country. 


BROWN AND PORTER'S CHIMNEY CLIMBER. 


THE accompanying engravings illustrate a device for facilitating 
the safe climbing of tall chimneys for the purpose of repair or 
extension. It is made by Messrs. Brown and Porter, of Leith 
Chambers, Moorfields, Liverpool, and has already been employed 
on a large chimney belonging to the Liver Alkali Company. 
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The apparatus consists of two stout timber grippers capable of 
being secured to the chimney to be climbed by means of two 
long bolts, one on each side the chimney; to these upper grip- 
pers are suspended by means of four chains, two others precisely 
similar, capable also of being bolted to the chimney, and to the 
latter is attached the stage. The lower and upper grippers are also 
connected by means of two steel screws two inches in diameter. 
The operation of climbing the chimney is as follows: Supposing the 
upper grippers to be screwed fast, and the lower ones to be 
loose, then the weight of the stage is being sustained by the 


CZVETKOVIC’S AUTOMATIC FLOODGATE. 


chains ; the two screws are now operated, and the stage is 
thereby gradually raised ; when the desired height is reached, 
the lower grippers are secured by tightening up the bolts, which 
takes off the weight from the upper ones, so that the latter can 
now be raised to a greater height by simply working the screws 
the reverse way; when the chains are again tight, the upper 
grippers are secured as before, the lower ones released, and the 
operation of lifting is continued. This chimney climber will 
save a great deal of time lost by the methods of “Steeple Jacks,” 
and its certainty and safety will no doubt ensure its general use. 


AUTOMATIC AND WATER-REGULATING 
FLOODGATE. 


Tue floodgate illustrated above is the invention of M. 
D. Czvetkovics of Essegg, and consists chiefly in a system of 
peculiarly-shaped louvres—Fig. la—of any required number 
acting upon one another between two vertical embankments, 
river-sides, bridge piers, &c., the louvres being raised auto- 
matically by the vertical pressure of the water. The louvres 
operate by means of connecting-rods which fold up fan-fashion 
without producing any friction, and are drawn up—unfolded— 
automatically, thereby causing the water to be dammed up to any 
desired height. Fig. 1a shows the longitudinal section of such a 
floodgate — constructed of wood and iron—with the louvres 
drawn up, i.¢., in action; Fig. 14 represents it in its submerged 
state, i.¢., in repose; aa are the single louvres or water-gates ; 
bb the connecting-rods; cc the protecting grate of cross-bars, 
and dd the floor. The louvres are made of sheet iron; their 
height depends upon the required height of the dammed up water, 
and varies between 20cm. and 25cm.; their top and bottom 
edges, as shown in Fig. 2, are bent at right angles, thereby forming 
ledges. The length of the louvres corresponds to the width 
between the parallel river-sides, bridge piers or other steam works ; 
they are connected with a horizontal axis —Fig. la, b and Fig. 6 
—by means of peculiarly-shaped iron connecting-rods—Fig. 4— 
which admit an extension of 1 metre-—Fig. 3. The entire flood- 
gate is folded up and laid down below the surface of the upper 
water. <A protecting grate of wooden crossbars, hinged on to a 
firm horizontal axis 7, is laid level upon it, either loosely resting 
on the topmost louvre, or coupled to it ; in this latter case the 
grate—its specific gravity being less than that of the water— 
causes the top louvre to be more easily lifted by the pressure of 
water, and this force likewise diminishes the weight of all the 
other louvres. This grate, which protects the whole apparatus, 
both in action and in repose, from floating bodies carried down 
by the stream, is so constructed as to admit only of sand and 
small pebbles passing through it; and these, as will be subse- 
quently explained, are swept away by a continuous current of 
water. 

As soon as the floodgate, as seen in Fig. 10, is laid down in the 
bed of the river, the topmost louvre offering resistance to the 
stream causes the water to swell. From this moment the 
hydrostatic pressure begins to bear upon the bottom ledge of 
the topmost louvre and lifts it in the same proportion as the 
surface of the upper water rises, till its bottom ledge catches up 
the top ledge of the next louvre. The result of this is that the 
upper water will be dammed and will rise, thereby increasing 
the difference between the levels of the upper and lower water, 
and increasing also the hydrostatic pressure which, bearing pro- 
gressively upon the bottom ledges of all the louvres as a vertical 
lifting power, assists the first—topmost—louvre in raising the 
next heavier louvre from the sill of the floodgate. In the same 
manner all the louvres are successively lifted from the sill of the 
floodgate, till finally an open space is formed between the last— 
undermost—louvre and the sill. This space affords an under- 
shot sluice to the surplus dammed-up water. The louvres and 
their connecting-rods, as the chief components of this self-acting 
floodgate, differ in their relative strengths. They as well as the 
iron axis f—Fig. 1)—which supports the whole structure, are 
calculated by the rules of hydrostatics and executed with a 
corresponding coefficient for safety. When the apparatus is 
laid down this safety coefficient is multiplied by the number of 
louvres in the respective floodgate. The louvres are made of 
two or three plates of sheet iron, instead of which fluted sheets 
may also be used on account of their greater stiffness. 

The broader the bottom ledges of the louvres the greater will 
be the coucavity of the surface and the greater the upward 
force. The breadth of the ledges therefore is determined by the 
absolute weight of the louvres and such portions of the connect- 
ing-rods as are borne by the water, due regard being had to the 
maxim that a body immersed in water loses as much of its weight 
as the volume of the water it displaces amounts to. Thus if we 
suppose the height of the topmost louvre, with an absolute weight 
of 20kilog. per metre run to be 40cm., so that its bottom ledge 
is by so much as 40cm. below the surface of the water, this 
bottom ledge would have to be 5cm. in breadth, because a body 
of such dimensions displaces 20.000cm. of water per metre run, 


equal to a weight of 20kilog. Further, supposing the bottom 
ledge of the second louvre after the first has been lifted 40cm. 
by the pressure of water to be 80cm. below the surface of the 
dammed water, and supposing the absolute weight of this portion 
of the structure to 50kg. per metre run, then by dividing the 


absolute weight of this part, converted into cubic centimetres of 
water, by the actual height of water at the floodgate, i.¢., in this 
case by 80cm., then the result would be inversely 50.000 : 80= 
6°25cm. as the breadth which would have to be given to this 
ledge in order to displace 50kg. of water per metre run by this 
second louvre—in other words, that this portion of the floodgate 
may be lifted by the pressure of the water. But as the breadth 
of these bottom ledges does not depend solely upon the weight 
of the single component parts of the apparatus, but also upon 
the louvres together constituting an im eable barrier to 
the water, and therefore linked together by means of their ledges 
as efficiently and as densely as possible, it is usually necessary 
to make the bottom ledges broader than would appear necessary 
by the above calculation. By thus broadening the ledges the 
single louvres, however, lose too much of their absolute weight, 
and are therefore unable to offer the requisite resistance to the 
pressure of water ; in other words, the louvres would be lifted 
by the pressure of the water above the surface. In order to 
prevent this, the connecting-rods of the last louvre but one 
(Fig. la) are firmly anchored to the bed of the river in such a 
manner that this louvre can only be lifted from the sill by so 
much as the clear height of thelast louvre. This perpetual play 
of the undermost louvre obviates a chief drawback in all the 
existing constructions of floodgates, namely, that of getting 
choked up with sand, as the small pebbles, sand, &c., which 
cannot be withheld by the protecting grate are carried off with 
this underehot sluice. 


ENGINES OF EXPRESS PASSENGER STEAMER 
FOR THE SEINE. 


WE illustrate on page 122 the compound condensing engines 
of some new passenger boats on the river Seine. Our 
engravings, copied from engravings in our contemporary La 
Génie Civil, explain themselves. Figs. 1 and 2 are end eleva- 
tions; Fig. 3 a longitudinal section; Fig. 4 a sectional plan 
through the crossheads; Fig. 5 is a sectional plan taken through 
the cylinders; Fig. 6 a section between the cylinders ; and Fig. 7 
is a section through the air pump. The diameter of the high- 
pressure cylinder is 10°63in.; that of the low-pressure Ser 
16°142in. The stroke is 11°81lin. The number of revolutions, 
200 per minute. The diameter of the air pump is 11°417in.; its 
stroke is 6in.; diameter of feed pump, 3in.; stroke, 13in.; 
indicated horse-power, 80. The boiler pressure is 85 1b. on the 
square inch, 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—John Ferguson, chief engineer 
to the Monarch ; Frederick Wise, engineer, to the Monarch ; Lemuel 
C. Saywell, assistant engineer, to the Monarch. 

WHITWORTH SCHOLARSHIPS.—The following list of candidates 
successful in the competition for the Whitworth Scholarships, 
1885, has just been issued :— 


| | | 


Name. | Age! Occupation. 


| 


£ 
Clarkson, Thomas ..| 20| Engineer .. .. ..; Manchester .. 200 
Bennie, H mO. ..| 90 | Engineer .. .. .. 150 
Unsworth, 20 | Engineer .. .. ..| Pendleton,near, 
| Manchester..| 150 
Martin, Harold M. -| 2 Gateshead | 150 
erwi m. T.* 25 | Mechanical dra’tsman Glasgow | 150 
Richards, John .| 22 | Blacksmith.. .. . ff .. ..| 150 
Dolby, Ernest R. -| 23 | Engineer .. .. Leeds --| 150 
ison, James .. ..| 21 | Engine fitter .. | Paisley 150 
Moulton, Arthur J. ... 20 | Engineer apprentice | Preston | 150 
McNeill, William 22 ‘<0 | Birmingham ..| 100 
Moreton, George W. ..| 24 ee | 100 
Mallinson, Stephen E.| 24 | Assistant ai t ..|London .. ..; 100 
Jenkins, Henry C. ..| 23 | Engineer & millwri’ht} London .. .., 100 
Smith, Robert .. ..| 24 | Engineer .. .. ..|@ | 100 
Nash, Thomas W. 21 | Engineer .. .. ..| Lom 100 
Burstall, Henry F. W.| 19 | Engineer appren London .. ..; 100 
Stopher, Arthur J. ..| 22 | Mechanical engineer.) Nottingham 100 
Wells, Sidney H. 19 | Marine eng. appr’tice) London .. .. 100 
e8, 24 | Fitter .. .. .. ..| Charlton, Kent 100 
Begbey, Henry 22 | Engineer .. .. ..| Old Chariton,| 
Kent .. 100 
Goodman, John .. 23 | Engineer .. .. .. 100 
Crummie, Mark H. 21 | Mechanical engineer.| Hull.. .. 100 
Marsh, Oliver .. 22 | Fitterand turner ..|Crewe .. ../ 100 
Galbraith, Thomas ..| 23 | Pattern-maker .. ..| Manchester .., 100 
Bowles, Joseph H. 23 | Engine fitter .. .. Stratford... ..| 100 


* Equal, 


| 
Figs. la & Fig. 2 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue Institution of Mechanical Engineers met last week at Lincoln, 
where several papers were read, and a number of excursions made to 
engineering works in Lincoln, Grantham, Gainsborough, Newark, and 
Grimsby. The president, Mr. Jeremiah Head, delivered hisinaugural 
address, and five papers were read, namely, that on the ‘‘ Dunbar 
and Ruston Steam Navvy,” by Mr. Joseph Ruston, that on “‘ Adapta- 
tion of the Robey Engine,” by Mr. John Richardson; “ Private 
Installations of Electric Lighting,” by Mr. R. H. C. Neville, ‘* The 
Iron Industry of Frodingham,” by Mr. George Dove, and that on 
the ‘‘ Spherical Excentric,” by M. L. Poillon. The local committee 
was a large and influential one, and arrangements were made by 
which every part of arather extensive programme of work and visits 
was carried through to the satisfaction of those who took advantage 
of the opportunity ‘afforded of visiting works of interest. —The 
following is an abstract of the address of the President :— 

Living as I happen to do in one of the most important iron- 
producing districts of the country, and connected as I have long 
been with the manufacture of iron, and latterly of steel, I have 
naturally felt a keen interest in a question which has not infre- 
quently arisen at our meetings, and still more often at those of a 
kindred institution. The question I refer to is that of the relative 
advantages of iron and steel for constructive purposes ; with which 
is necessarily associated the wide-spread popular expectation that 
the older material is on the point of being completely superseded 
in every direction. I propose to occupy the time at my disposal by 
discussing, though of course only in the most general and incom- 
plete manner, certain points connected with this great and still 
unsettled question, in the hope that a few observations thereon 
may prove not altogether uninteresting or useless, though 
admittedly expressing only an individual opinion derived from very 
limited opportunities of observation. The sudden and complete 
victory of steel over iron as a material for rails—a victory which 
commenced ten to fifteen years since, and was virtually complete 
in three or four years from its commencement*—is one of the most 
remarkable events in the history of engineering. Iron rails had 
long been found unsatisfactory under heavy wear; and steel rails 
proved so infinitely superior in this respect, and so free from 
collateral disadvantages, that once fairly to try them was to adopt 
them for evermore. It was not to be wondered at, in view of such 
a revolution actually accomplished, that there should exist a 
general expectation that it would be followed by a similar revo- 
lution in all other departments of constructive engineering where 
wrought iron had hitherto been the material used. Consequently 
for the last seven yearst high metallurgical and engineering 
authorities have continuously warned us that the universal use 
of steel in all departments of consumption, instead of wrought 
iron, was immediately imminent. Experience, however, has 
not altogether justified these predictions; and a little re- 
fiection will convince that they were at least premature. Steel 
rails have long been produced at as low as or at even a lower 
price than they ever were of wrought iron. They can be made of 
equally good quality by either the Bessemer or the Siemens 
process, with either acid or basic-lined vessels; and almost any 
iron ore can now be utilised in their manufacture. Steel bars, 
angles, or plates, on the other hand, of the quality required 
by Lloyd’s or by the Board of Trade officials, cost about 46 per 
cent. more than if of ordinary wrought iron.t Although they 
can be made from ingots produced by any of the processes referred 
to, these latter, as a matter of fact, are at present almost exclu- 
sively the product of acid-lined open-hearth furnaces. Not much 
pig iron enters into their composition, except the purest brands of 
hematite; and the ores whence these are smelted are mainly 
obtained from foreign countries.§ Again, the qualities required in 
rails are entirely different from those most needed in constructive 
material. Rails must, of course, be tough enough not to break 
under traffic. Of some, but quite minor importance, is the power 
to resist corrosion. But the one quality of paramount necessity, 
the one by virtue of which above ail others steel for rails has super- 
seded iron so signally, is the ability to withstand abrasion, disin- 
tegration, or crushing, under heavy rolling loads. According to 
Mr. Price-Williams, a steel rail, ceteris paribus, will last as long 
as nine iron ones.| This obviously, and this alone, brought about 
the great, sudden, and complete revolution in regard to the 
material to be used thenceforward for this particular purpose. 

The remarkable anti-abrasion qualities of steel are manifestly of 
equal value when it is used for tires; and there also it has conse- 
quently almost completely superseded iron. But for the great con- 
structive works for which bars, angles, and plates are so largely 
used, such, for instance, as ships, bridges, and boilers, it is obvious 
that anti-abrasion qualities need not be considered at all. If, 
therefore, for these purposes also steel is destined completely to 
supersede iron, it must be by reason of its superiority in other 
respects. I now propose to consider wherein it is superior to iron 
for these other purposes, and to what extent; wherein, if at all, it is 
inferior to it, and how far this is likely to interfere with its pro- 
gress; and to notice, as we proceed, in what departments of con- 
sumption it has, as a matter of fact, already superseded partially 
or entirely the older. material. 

Shipbuilding.—Steel, as now made to Lloyd’s requirements, is 
superior to iron for shipbuilding purposes for two reasons, which I 
am inclined to consider of primary importance, namely: (1) It is 
very much more ductile; (2) it is equally ductile in both directions 
of the grain. To these reasons may be added three others, which 
I look upon as of secondary importance, namely:—(1) It has 30 
per cent. more tensile strength in the direction of the grain. 
(2) It has 50 per cent. more across the grain. (3) Its elastic 
limit is 21 per cent. more in either direction of the grain.** I 
have placed tensile strength and elastic limit in a secondary posi- 
tion as compared with ductility, because in the former respect 
iron has always proved itself at least equal to the ordinary 
demands upon it. Indeed, the examples of the Great Britain 
steamship, built in 1845, the John Bowes in 1851, the Great 
Eastern in 1857, and many others still afloat, prove that, 
if a well-built iron ship be kept off the ground and free 
from collisions, its life is practically unlimited. Serious 
collisions have the same disastrous result, whether iron or 
steel be the material concerned. The circumstances wherein 
steel most strikingly shows its practical superiority are when 
minor accidents occur, such as slight collisions, grounding in 
moderate weather, and so forth. In such cases steel ships have 
repeatedly remained tight, and returned safe, though in a battered 
condition, when, had they been of iron, they might probably have 
become total losses. The benefits of marine salvage, however, 


* “ Manufacture of Iron and Steel,” by Sir I. Lowthian Bell, p. 379 

+ Journal of the Iron and Steel Institute, No. 2, 1878, p. 436 and follow- 
ing; and also No. 1, 1881, p. 31. 

t For this comparison wrought iron plates are taken at £4 17s. 6d., and 
steel plates at £7 2s. 6d. per ton. 

§ “‘ Manufacture of Iron and Steel,” p. 386, 

\| Journal of the Iron and Stecl Inatitute, No. 1, 1881, p. 30. 

“| Sir 1. Lowthian Bell, judging from experience obtained on the North 
Eastern Railway, doubts the correctness of Mr. Price-Williams’s estimate, 
and thinks double is more nearly correct than ninefold. (‘‘ Manufacture 
of Iron and Steel,” page 380). The degree of superiority will no doubt 
vary with the position, aad in direct proportion to the severity of traffic. 
Under any circumstances the advantage is very considerable. 

For this estimate I have taken steel—plate—to have 27°3 tons per 
square inch ultimate tensile strength either way of the grain and 16°6 
tons elastic limit. Iron—plate—_I have taken to have an ultimate tensile 
strength of 21 tons with, and 18°2 tons across the grain, and 13°7 tons 
elastic limit either way. The elastic limit of steel was recently deter- 
mined for me by Mr. P. C. Gilchrist, on a Wicksteed machine, by the 
average of ten specimens of mild steel tried. The elastic limit of iron is 
the average of eight specimens tested at the Tees Side Iron and Engine 
Works, Middlesbrough. There was virtually no difference with and across 
grain—see p. 11, “‘ Bridges and Roofs,” 
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usually accrue to the underwriters, and not to the shipowner. The 
former have an obvious interest in saving to the utmost, whilst 
the latter may even gain by the loss of his ship. Apart from 
humanitarian considerations, no fully insured owner would wish to 
recover his ship in a seriously damaged condition. Nevertheless, it 
is the owner who decides the material to be adopted, and not the 
underwriters. Should the diminution of risk by the use of steel be 
accurately determined in the future, and the insurance premiums 
be adjusted accordingly, then it may become the owner’s interest 
more clearly than it is at present to specify the more ductile mate- 
rial. Up to the end of 1883 steel could not be said to have super- 
seded iron at all in shipbuilding. For although 166,428 tons of 
steel shipping were made in that year under Lloyd’s survey, still 
the tonnage of iron shipping surveyed during the same year was 
933,774 tons, or considerably greater than any previous year. So far, 
therefore, the steel used was in addition to and not in replacement 
of iron. In the disastrous year 1884 the total tonnage built was 
28 per cent. less, whilst the tonnage of steel shipping built was 
132,457 tons, or 20 per cent. less, and of iron 661,201 tons, or 
29 per cent. less than the previous year.* Had there been no such 
material as steel, all would doubtless have been built of iron. We 
must, therefore, consider that the proportion of steel shipping to 
that of iron shipping built last year is the proportion in which the 
latter had then become superseded. That proportion is about 20 
per cent., or one-fifth. During the first half of 1885 steel vessels 
amounting to 67,469 tons had been built to Lloyd’s survey out of a 
total of 221,423 tons, or 30 per cent., showing a continued progress 
in the gradual supersession of iron by steel. 

Bridges and roofs.—The physical qualities requisite in a material 
for rails and tires are widely different from those necessary in a 
material for shipbuilding. This, however, does not preclude the 
possibility that one material of versatile character should cover the 
whole ground, and be best for both. Next to railways and ships, 
perhaps bridges and roofs have hitherto absorbed more wrought 
iron than any other kind of constructive work. Here, again, a 
little thought will convince us that the order and degree in which 
the qualities of the material are essential must be altered. I am 
inclined to place in the rank of primary importance :—(1) High 
elastic limit under tension and compression in one direction; and 
(2) non-liability to corrosion under atmospheric conditions. And 
of secondary importance :—(1) Ultimate tensile strength; and (2) 
ductility. 

A series of experiments made some time since at the Teesside 
Ironworks proved that the elastic limit in tension of ordinary 
Cleveland iron-bridges plates Zin. to jin. thick is 13°7 tons per square 
inch. The ultimate tensile strength ascertained at the same time 
was 21 tons with and 18°2 tons across the grain; and the extension 
in Sin. length was 74 per cent. with, and 3 per cent. across. A 
curious and important fact, though little known, is that the elastic 
limit in iron plates is equal in either direction, as it is in steel, 
although the ultimate strength and ductility are inferior in the 
cross direction.t On account of the greater cheapness of iron, and 
perhaps for other reasons, the use of steel has not yet made much 
headway in this country asa material for bridges and roofs, except 
where very long spans are required. In such exceptional cases the 
weight of the structure itself is by far the greatest source of strain; 
and therefore it becomes imperative to use a material which affords 
a high elastic limit in proportion to its weight. In certain other 
countries, notably America, the practice is somewhat different, 
steel being relatively more in use. But there, no cheap finished 
iron is obtainable, as here ; and their rivers being larger, there is 
more demand for wide spans. 

Boilers.—Next in importance to the specialities already dis- 
cussed, steam boilers may perhaps be classed. Apart from the 
question of corrosion and certain minor difficulties which I shall 
hereafter refer to, it is hard to find any respect in which mild steel 
is not better than iron for boilers. Moreover it is not here under 
any disadvantage as regards original cost. Iron boilers have always 
been made of special qualities, which on the average cost as much 
as modern steel. Indeed in those cases, and they are many, where 
the highest South Yorkshire brands have habitually been specified, 
steel with far superior capabilities is obtainable at a very much 
lower price. Can we wonder that marine boilers are now scarcely 
ever built of iron? The very material, weight for weight, costs less 
than formerly. To this advantage must be added the gain of 
displacement, if they be made thinner in proportion to tensile 
strength ; or, which is of more importance, the extra steam pres- 
sure carried if the full thickness be retained. To obtain adequate 
furnace room and heating surface, marine boilers must be of 
diameter ; and to withstand the ever increasing pressure needed 
for multiple expansion, the thickness and tenacity of boiler shells 
must be the utmost consistent with safety. These requirements, 
with the large areas and heavy weights which they involve, are 
more easily met by steel than by iron. As in the case of steel for 
shipbuilding, the insistence by Lloyd’s and by the Board of Trade 
surveyors on a very high tensile strain, without relaxation for the 
greater thicknesses, has led to certain difficulties and dangers. No 
one is more alive to these than Mr. W. Parker, chief engineer to 
Lloyd’s ; and in his hands any modification of rules suggested by ex- 
perience may safely be left. Engineers and surveyors generally must 
recognise that greater thicknesses, whether in steel or iron, involve 
less work upon the material; and less work means less tenacity. 
This ought to be understood, accepted, and allowed for. Otherwise 
the manufacturer is compelled to increase the amount of carbon in 
his steel in proportion to thickness, and perhaps beyond safe 
limits ; and thus are incurred the risks of such disastrous failures 
as have occasionaliy taken place. For boilers other than marine 
the supercession of iron by steel has not been nearly so rapid, nor 
is it at all complete. In Lancashire, where large diameters are in 
vogue, and where Mr. Adamson and other able engineers have long 
advocated and set the example of using steel, it is now largely em- 
ployed. But throughout the country generally the older material is 
still mostly preferred, at all events for shells. For difficult work, 
such as flanged tubes and double-flanged end-plates, the diminished 
proportion of wasters attending the use of steel is rapidly leading 
to its extended adoption. 

Rolling stock.—Iron or steel under-frames for rolling stock are 
much commoner on Continental than on English railways. A 
metallic framework is always more permanent and satisfactory, 
and usually ligher than a timber one of equal strength. But expe- 
rience has shown that the latter material does well enough, and in 
case of collision the débris is more easily dealt with by splitting up 
and burning. A crumpled-up iron or steel under-frame is an ex- 
ceedingly awkward thing either to handle, to remove, or to 
annihilate. It must, however, be borne in mind that, as in the case 
of ships, it is impossible so to construct fabrics that they shall 
withstand serious collisions without inconvenience; and the pos- 
sibility of abnormal occurrences should not be allowed to handicap 
normal use. On the North Eastern Railway excellent hopper 
mineral wagons made entirely of iron have been in use for fifteen 
or twenty years, and apparently with satisfactory results, Re- 
cently a large number have been built at Darlington of basic steel, 
for West Coast traffic. A saving of weight has thereby been 
obtained, and increased power to resist damage from tipping the 
—— in and hammering the sides by the workmen to shake 
them out. 


Railway sleepers.—A still more important use for iron or steel in 
the future is, or should be, for railway sleepers. Here again some 
foreign and colonial railways are in advance of our own; for iron 
sleepers have been in successful use abroad at least fifteen years. 
Considering the growing scarcity of timber all over the world, 
together with the ever increasing need for it, we ought surely 
to look with jealousy upon its continued use in such enormous 
quantities for sleepers, where metal would answer the purpose, 


* Yearly statements of Lloyd’s Register of Shipping, 9th January, 1884, 
and 8th January, 1885. 

+It seems clear that mild steel has much less tical advantage 
= wrought iron when used for bridges and roofs when used for 

ips. 


It is a form of waste which should be reprehended in the public 
interest, just as should the use of coal for ballasting or other 
obviously wasteful purpose. ‘the same timber which becomes 
useless for sleepers in say nine years would last at least a century 
in the roof or flooring ot a Louse. Piles of Baltic timber driven 
twenty-two years since, and always immersed ,in water, I lately 
examined, and found still perfectly sound. Had they been used 
as sleepers, they would have needed replacement twice already. 

Bar iron.—Whilst rolled steel is gradually taking the place of 
rolled iron in so many directions, there is one in which it seems as 
yet to have made little or no progress ; and that is in competition 
with ordinary bar iron. Makers of this speciality agree in saying 
that only a very small percentage of their output is as yet of steel, 
although they are equally willing and able to supply either 
material, 

Rolled joists.—Until lately this speciality was almost entirely 
monopolised by the Belgians. Now large quantities of rolled joists 
are produced at Middlesbrough. There appears to be,no advantage 
in making them of steel, as in that material they are more difficult 
to get sound at the edges, less easy to straighten, and generally 
more costly to produce. And if made thinner than the ordinary 
sections for iron, in order to reduce their cost in steel, they are 
deficient in stitiness. It is noteworthy that, at their present 
market price of £4 2s. free on board at Antwerp, rolled joists are 
the cheapest form in which finished iron of any kind is, or perhaps 
ever has been, produced. 

Castings.—Steel castings began to come into extensive use about 
twenty-three years since. They were then made of crucible steel 
only, and no great size or weight was attempted. An urgent need 
had long existed for a material which could be cast in a mould, 
and which should yet have the toughness and tenacity of wrought 
iron. Portions of machinery that are subjected to severe strain, 
such, for instance, as the pinions and clutches of reversing rolling 
mills and the propelling gearing of steam plough engines, are 
cases in point. No increase of substance would give the requisite 
strength so long as the material remained cast iron; inasmuch as 
the destructive torce depending on the inertia of the parts would 
increase proportionately. But the difficulty was entirely obviate 
by the use of steel castings; for the strength and toughness in 
that case are largely increased without increasing the inertia. 
Before the time named, articles of enormous weight, such as 
screw-propellers, were occasionally made even of cast brass or 
gun-metal, at a twelve-fold expense compared with cast iron, in 
the hope of obtaining a slight increase of tenacity and some little 
ductility. The modern alloys of manganese, and phosphor-bronze, 
and Dick’s metal, which in some forms are claimed to be as 
strong and tough as wrought iron, were then unknown; and 
theretore the need of a better material for castings was more 
urgent than it would otherwise have been. The cost of steel 
castings has been greatly cheapened latterly by the employment 
of the Bessemer and open-hearth processes. But the expectation 
which is occasionally expressed, that steel castings are about 
to supersede iron ones altogether, does not seem at all likely 
to be realised. For, in the first place, steel castings are from 
three to five times dearer than iron ones; and, in the second 
place, whilst their general superiority is beyond question, 
iron castings have still the advantage in certain respects, 
Ina majority of the cases where cast iron has hitherto been used, 
mass, and the stiffness due thereto, are required rather than great 
tenacity or ductility. For columns, water and gas mains, 
engine frames, cylinders, condensers, bed plates, and for very 
many other purposes, steel would not answer better, if, indeed, so 
well as iron, even though there were no difference in price. Again, 
for wearing surfaces, such as the motion blocks and bars of a steam 
engine, nothing works better than cast iron upon cast iron, if only 
the areas be sufficient; and this property is still more remarkable 
in the case of pistons in cylinders and slides on slide faces, work- 
ing, as they otten do, for long periods and remaining in excellent 
condition, with no other lubrication than the steam itself. ; 

Forgings.—Concurrently with steel castings, steel forgings 
have gradually been coming more and more into general use. For 
very fine and delicate work, such as the spindles and pinions of 
watches and clocks, high carbon crucible cast steel has been used 
for an indefinite period, and long before the days of Bessemer 
or Siemens. Cost is nothing, homogeneity everything in such 
cases; and capacity to harden is scarcely less valuable. A 
streak of cinder, of little moment in a large forging, might 
render a very sinall one weak at a vital point. With regard 
to gun and rifle barrels, a complete revolution has taken 
place within the last few years. The system of coiling and 
then welding wrought iron strips to form a barrel has virtually 
passed away; and solid steel, rolled from the ingot, and then 
drilled through from either end, is the system which now prevails 
both here and abroad. A similar change has taken place with 
respect to heavy ordnance. But there are certain specialities 
within the general class of forgings, with respect to which it is by 
no means yet clear that steel is superior to wrought iron. I refer 
to heavy shafting, axles, and especially locomotive crank-axles. 
But the very earnestness of the efforts to meet the danger is 
obviously a recognition of its existence ; and so it tends to augment 
as much as to allay the prevalent apprehension that crank-axles in 
locomotives are, after all, dangerous things. The Board of Trade 
returns for 1884* confirm this view in a very remarkable manner, 
and showalso beyond a doubt that steel in crank-axles is thus far less 
reliable than iron. During last year 385 axles of all kinds failed, 
involving death to 24 and injury to 73 persons. Of the 385 failures, 
200, or 52 per cent., were locomotive crank or driving axles. The 
average mileage of the iron crank-axles was 216,333 miles, and 
of the steel ones 173,287 miles, or 20 per cent, less. The question 
arises:—If crank-axles cannot be altogether avoided in locomo- 
tives, how can they be strengthened at their known weak points ? 
If the strain on the crank pin were merely a shearing strain, or a 
short bending strain, as it is on the crank pin of an outside cylinder 
engine, this would be more than enough. But it is not so, In 
running round a curve, one driving wheel goes faster, and the 
other slower, than they should to roll on their respective rails. 
The whole force of adhesion acts on the tire of one wheel in one 
direction, and the other in the other, tending with the leverage of 
the radius of the wheel to twist the axle. If there were bearings 
close to each cheek of each crank, there would then be only a 
shearing strain on the crank pins; but as it is, the axle springs at 
the gaps, until the twisting strain on the pins is equal to that on 
the plain parts. The same thing occurs alternately when each 
piston, being at half-stroke, and therefore making maximum 
rotary effort, is driving the opposite side wheel through the oppo- 
site side crank pin, which is then on the centre. As to heavy 
shafting, it is still an open question whether steel or iron is best. 
The preponderance of opinion among forgemasters in the North is, 
I think, decidedly in favour of iron, The price also is substan- 
tially lower. It is said that a steel shaft, having a slight nick or 
fault across a journal, will break or tear right through when 
strained; whereas an iron one, being built up in layers, usually 
—- unaffected beyond the immediate locality of the 
ault. 

Smith Work.—Within a certain range of temperature steel can 
be more successfully worked than iron ; but that range is narrower. 
Thus at the temperature familiarly known as cherry-red, a good 
steel plate can be bent double, and then redoubled crosswise. An 
iron beiler-plate is considered good if it bends double with the fibre, 
and toa right angle across, at a full red heat. Steel plates are 
best worked at a low heat, iron ones at a somewhat higher heat. 
Ata welding heat steel plates require the utmost care to avoid 
burning or fusing, after which they become quite brittle. A number 
of steel plates which I saw lately being dished hot to a very 
awkward form, between two dies under a steam hammer, were 
mostly failing. The men were advised to lower the temperature to 
cherry-red, and the remaining plates all stood the test. Steel is 


* Returns of Accidents and Casualties reported to the Board of Trade 
during 1884, (Eyre and Spottiswoode, London.) 
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less easily welded than iron, Thus the blow-holes, or piping, 
which occasionally occur in ingots, are never welded up in subse- 
quent rolling. ‘They become enlarged, and are the cause of the 
lamination which is not infrequently found in steel plates. Mr. 
Adamson, in the course of his paper read at Paris in 1878,” gave 
it as his experience that some steel could be welded, but not all. 
He believed that for this purpose the carbon contained should 
not exceed .0°125 per cent. It is still true that all steel will not 
weld with ease and certainty; and it is not yet quite clear 
wherein the difference lies. It must not be forgotten that there 
are welds and welds. A good weld is one where the welded piece 
will afterwards bear the same cold bending through the weld as 
through the neighhouring solid part. Probably there are very 
few welds, though to all appearance perfect, which would 
stand this test. As an instance of good practice in welding 
steel, I may mention that at Messrs, R. and W. Hawthorn’s 
works at St. Peter’s, Newcastle, marine boiler flues 7ft, long are 
soundly welded at one heat. A V-groove joint, carefully 
planed out, is adopted; and certain fluxes are used to fuse 
the scale, which would otherwise prevent adhesion of the surfaces. 
Flue rings, conical tubes, and other details of boiler-work, in- 
volving welding and subsequent flanging, can now be made of 
suitable steel almost as easily as of iron ; and when made, they are 
incomparably better. For to make a welded and flanged tube of 
iron not more than ‘sin. thick, a very high quality of iron must be 
used ; and even then the tube will be found unable to stand sub- 
sequent rough usage, such as setting cold to suit deviations in the 
dimensions of the flues. The repeated heatings undergone during 
welding and flanging have indeed taken the ‘ nature ” out of the 
iron, and left it brittle. But steel tubes when finished and 
annealed will stand battering about cold, without any fear of 
damage whatever. 


Corrosion.—No inquiry into the relative suitability of such 
materials as wrought iron and steel for permanent constructive 
works would be complete which took no account o ftheir respective 
capacities to resist corrosive influences, Both of them are obtained 
from the mixtures of metallic and non-metallic oxides which we call 
ores. These ores when found are, as regards further oxidation, in a 
staple condition; whereas the purer the derived metals the more 
unstable they are, They are always seeking, as it were, to return 
to their primitive condition ; and this return we call corrosion. 
The British Admiralty a committee in jJune, 1874, to 
examine into the causes of corrosion in marine boilers, This com- 
mittee investigated the subject very carefully, perseveringly, and 
conscientiously. Nothing done before or since can compare in 
extent or importance with the results of their labours. They took 
evidence of leading chemists, metallurgists, engineers, iron and 
steel makers, naval engineers, inspectors of steamer lines, Board 
of Trade and Lloyd’s officers, foreman boiler makers, and others ; 
and ard visited the principal lovalities and works in the country 
where there was a reasonable prospect of obtaining information. 
After three years of laborious work they published their final 
report in 1877. 

The following is the pith of the committee’s conclusions in their 
own words :—‘* It was reasonably expected that . . . those mate- 
rials made by fusion, and consequently free from cinder, and in a 
condition of more perfect mixture, should have resisted the 
‘ pitting’ action much better than piled iron. Such, however, is 
not the case.t Not only does iron withstand corrosion much 
better than steel; but the commoner brands of iron withstand it 
better than those of higher qualities.” In May, 1881, Mr. W. 
Parker, chief engineer surveyor at Lloyd's, read a valuable paper 
before the Iron and Steel Institute on the “‘ Relative Corrosion of 
Tron and Steel,” In his view the deductions made by the Admiralty 
Committee were open to exception, because he thought sufficient 
care had not been taken to avoid galvanic action. He had there- 
fore made experiments himself, taking extra precautions to obviate 
this danger. He also operated upon discs made of iron and 
steel plates, arranged in groups of eleven similar specimens each. 
Some of the experiments were specially made to ascertain the effect, 

rotective or otherwise, of scale. In the remainder, which alone need 
nere be considered, the discs were turned bright, in order that the 
intrinsic anti-corrosive properties of the metals might severally be 
tested. Two of the specimens in each group were of common iron 
containing a maximum of cinder; five were of high quality iron from 
South Yorkshire; and four were of the best brands of modern mild 
steel. The specimens composing each group were separated by 
glass ferrules to ensure insulation, and they were otherwise 
arranged to obviate all known or possible objections. One group 
was exposed to the atmosphere on the roof of a London building 
for 455 days. A second was fixed under sea-water level at Brighton 
437 days. A third was subjected to the action of bilge water in a 
steamer 240 days. And three other groups were hung in the water 
spaces of different marine boilers for 361 days. The results are 
given by Mr. Parker in a tabulated form.§ If an average be taken 
of the behaviour of the three classes of materials under the six 
different conditions to which they were subjected, it will be found 
that South Yorkshire high-class iron corrodes 9°4 per cent. more 
than common iron, and mild steel 40 per cent. more. Thus the 
Boiler Committee’s conclusions were decisively confirmed by the 
experiments of Mr. Parker, who certainly, from the tone of his 
paper, could scarcely be considered a willing witness. || 

Whether the advantage lie with iron or with steel as regards 
intrinsic anti-corrosive qualities, it must be admitted that neither 
metal can safely be left long without protection. Indeed main- 
tenance of an innocuous protective film seems to be the grand 
desideratum, whether the internal surfaces of a boiler, or the ex- 
ternal surfaces of other structures, be in question. 


EtectricaL Conpvctiviry or MERCURY AND OTHER 
METALS AT Low TEMPERATURES.—The following abstract is given 
in the Journal of the Chemical Socicty of a paper by Cailletet and 
Bouty (Compt. Rend. 100, 1188-1191) :—The electrical resistance of 
most pure metals decreases regularly with a reduction of tempera- 
ture from 0 deg. to—123deg., and the coefficient of variation is 
practically the same in all cases. The resistance of mercury 
decreases at the point of solidification in the ratio of 4°08:1, 
and the resistance of solid mercury decreases with the tempera- 
ture. Between ~40 deg, and — 92°13 deg. it is represented by the 


formula Re = R soaeg. ite where a = 0'00407, a value 


closely approaching that for other metal. The values of a for 
several metals are as follows :— 


@ Limits of temperature. 

Silver + 0°00385 + 20°97 deg. to -101'75 deg. 
Aluminium O°00388 + 277 to - 90°57 
Magnesium 0700390 .. 0 to - 88°31 
M «(000424 0 to - 85°08 
Copper 0°00418 0 58°22 
” eo oe 0900496 .. = 68°65 to -101°30 
0°00424 113°08 to -122°82 


The variation in the resistance of platinum and iron differs from 
that of other metals below zero as well as above. The formula 
R: = Ro (1 + at) holds good in the case of iron when a = 0°0049, 
but in the case of platinum the value of a, which is 0°0030 at 
O deg., increases as the temperature falls, and becomes 0°00342 at 
— 94°57 deg.; or, in other words, the lower the temperature the 
more closely does the value of the coefficient for platinum approach 
that for other metals. 


* Journal of the Iron and Steel Institute, 1878, pp. 395-6. 
t Third report of Admiralty Boiler Committee, p. xxxvii, 
t Ibid., p. xvii. 


§ Journal of Iron and Steel Instituté, No.1, 1881, p. 46, Table II., 
column 9, 


All these experiments confirm Mallet’s reports (Brit. Assoc. 184-43 
on this subject so extensively dealt with by uo. ‘ , 


LAUNCHES AND TRIAL TRIPS. 


On the 7th of August the Baghdadi, which was recently built 
and engined by Messrs. Wigham Richardson and Co, to the order 
of the Persian Gulf Steamship Company, went on her trial trip. 
She is 255ft. long by 34ft. 9in. beam and 25ft. 6in. deep, and is 
fitted with engines of the triple expansion type, with cylinders 
214in., 33in., and 55in, diameter and 39in. stroke, the boiler pres- 
sure being 150lb.; mean speed, 12 knots; mean revolutions, 78 ; 
steam pressure, 148 lb.; vacuum, 29in. The engines are on 
Tweedy’s patent system, in which the high-pressure cylinder is 
placed centrally. The vessel is fitted with Tweedy’s patent con- 
denser, which causes the winches to work economically and with 
little noise. Both hull and machinery have been superintended 
during construction by Messrs, Flannery and Baggallay, of London, 
consulting engineers to the company, and the trial, which was in 
every respect ful, was attended by Mr. James Darby, 
managing director to the company, Mr. Wigham Richardson, and 
most of the leading consulting engineers of Newcastle. 

On Saturday, August 8th, there was successfully launched from 
the shipbuilding and engineering works of Messrs. Oswald, Mor- 
daunt, and Co., at Southampton, a handsomely modelled iron 
sailing ship of 2150 tons net register, and of the following dimen- 
sions :—Extreme length, about 280ft.; extreme breadth, about 
40ft. Gin.; depth of hold, about 24ft. 8in. The vessel is to the 
order of Messrs, T, and J, Brocklebank, of Live 1, and exceeds 
the highest requirements of both Lloyd’s and Liverpool Under- 
writers’ Registry. She is full-rigged. Ample accommodation is 
provided in full poop for captain and officers, whilst the petty 
officers and crew are berthed in large iron deckhouse amidships. 
The vessel is fitted with Harfield’s patent combined capstan wind- 
lass, for working anchors and chains, The vessel on leaving the 
warp was gracefully christened the Bactria by Miss Gertrude 
Mordaunt. 

On the 10th inst. Messrs. Robert Duncan and Co. launched from 
their building yard at Port Glasgow a handsome iron sailing ship 
of about 1500 tons register, for Mr. George F. Smith, of St. John’s, 
New Brunswick, contracted for through Messrs. J. and R. Young 
and Co., of Glasgow. She will be commanded by Captain Andrews, 
late of the clipper ship Constance, who has superintended the 
construction in conjunction with Messrs. MacNicoll and Co., 
naval architects and consulting engineers, Glasgow, who drew out 
the specification to suit the owner’sideas. She was named Timan- 
dra, by Mrs. Andrews, wife of Captain Andrews. The dimensions 
are 245ft. by 38ft. Yin. by 22ft. 6in., and the ship has been built 
under special survey to class 100 Al at Lloyd’s, with two decks 
laid ; topgallant forecastle iron deck house for crew; full poop for 
cabins, &c,, with teak charthouse on top, forming companion 
entrance ; masts, topmasts, continuous bowsprit and jibboom, and 
lower and topsail yards all of steel; Clark, Chapman, and Co.’s 
patent windlass; lighthouses forward, hydrant water service, and 
all the latest improvements. After the launch she was towed 
into harbour to be inclined for the stability calculations and fitted 
out, after which she will load in Glasgow for Sydney. 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August 1st. 

A SLIGHT improvement in the price of and demand for iron is 

observed, but the improvement is temporary. The yr of 
pig iron has been growing at the rate of tons per week for six 
months, while the consumptive demand has been reduced over 
4000 tons per week. Nearly one hundred furnaces have been cast 
out of statistical computation during the past six months, because 
preg improbability of their employment, due to the inroads of 
steel. 
The production of pig iron for the past twelve months foots up 
4,473,408 tons. This represents about one-half the nominal pro- 
ducing capacity. The rail output for the past twelve months has 
been 975,697 net tons; of steel ingots, 1,486,994 tons. The 
production of ingots which do not go into rails is steadily increas- 
ing. The feeling in iron and steel manufacturing circles is that an 
improvement is not so improbable as was felt two or three months 
ago. Some 3000 miles of railroad will be completed during the 
next four months, A great deal of bridge-work will be required, 
and contracts for large lots are now in negotiation. 

The iron nail-makers are in a quandary. The Western nail- 
makers have all along preferred to let their nailers strike than to 
pay the higher wages demanded. The Eastern makers have shut 
down four weeks. A project is now on foot to build a large 
Bessemer plant with 150,000 tons capacity. Danville, a manu- 
facturing town in the interior of the State, has been spoken of. 
A year ago a dozen manufacturers put up 100,000 dols. to try what 
was known as the Henderson process of steel making. Though it 
proved to be a laboratory success, it was not a commercial success, 
and another attempt is now being made with the Clapp-Griffith 
process at Harrisburg, the State Capital. e hundred miles 
west of a, a great deal of doubt is finding expression as 
to the adaptability of the Clapp-Griffiths process, and it will be 
thoroughly tested before ting with adoption ona scale. 
Iron nails are selling at 1.90 dols. and 2 dols.; bar iron at 1.35c. to 
le. per pound; steel rails at 26 dols. to 28dols.; pig iron at 
14 dols. to 16 dols. for forge, and 15.50 dols. to 18dols. for Nos. 2 
and 1 foundry; plate iron, 1.90c. to 2c.; angles, 2c.; beams and 
channels, 3c. Autumn trade is at hand, and building enterprises 
are being pushed with great vigour. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Upon ’Change in Birmingham to-day—Thursday—and in Wolver- 
hampton yesterday offers were rejected in a style which showed 
the resolve of established firms to do their utmost to keep prices 
on at least a paying level. 

The marked bars of Earl Dudley and of Messrs. Barrows could 
not be bought at any reduction whatever upon the circular quota- 
tions of those firms. The quotation of £7 10s. for Staffordshire 
marked bars is therefore upheld in the face of offers'by some firms to 
supply iron of equal quality at £1 less money. Nor would the 
high-class boiler-plate makers give way under the pressure of the 
steel plate firms. These latter were offering basic boiler-plates at 
£7 10s., but iron plates of the Monmoor brand were strong at 
£8 10s.; and there were a few plate firms who quoted £9 10s. 
upwards for boiler sorts. 

Best stamping sheets showed the effect upon quotations of the 
abundant supply of steel blooms and billets suitable for working 
up in the thin sheet mills and the tin-plate works. Quality for 
quality deep stamping sheets were never cheaper. 

Galvanised sheets are in considerable outturn. They were to be 
had to-day at from £6 15s. for doubles to £7 15s. for trebles, while 
sheets of 24 gauge for working up in the ungalvanised condition 
were to be had at £6 12s, 6d. 

Strip and hoop iron of a good quality was procurable at £6 easy, 
and common bars were plentiful at £5 10s. 

Engineers and the founders of machine castings are, certain of 
them, buying high-class pigs somewhat freely. A twelvemonth’s 
requirement of hematite iron is here and there being contracted 
for by such firms, at the prevailing low rate of 53s. per ton. All- 
mine pigs are quoted by a few makers in the Dudley district up to 
as high as 65s.; but less special sorts are to be had in Staffordshire 
and Shropshire at 57s. 6d. down to 55s. Spring Vale (Stafford- 
shire) iron was yesterday quoted 52s, 6d., 45s., and 35s. respec- 
tively; while Derbyshires of excellent quality were 39s. to 40s., 
and the Wellingborough brand 40s, 6d. per ton, 


Cold blast iron is selling somewhat better, mainly for engineer- 
ing purposes, and for chilled rolled casting in particular. Blae- 
navon cold blast, for which £6 is demanded, is reported to have 
been purchased by such firms in a larger aggregate during the past 
month than for a long time _ 

Certain of the Welsh steel firms are pushing business in this dis- 
trict in plating bars. These they are now offering wholly of 
Bessemer steel delivered into South Staffordshire at the astonish- 
ingly low figure of £5 12s. 6d. The quality is warranted of a 
specific temperature, and the bars are, of course, homogeneous, 
Such metal at such a figure finds but little difficulty in securing a 
market, The price which the makers obtain cannot be much over 
£5, for it costs 8s. to carry the bars from South Wales to South 
Staffordshire, and then there is the agent’s commission. Yet the 
price, low as it is, leaves a profit, since the Bessemer blooms are 
taken hot from the moulds direct to the bar rolls, and 70 tons a 
turn can be got out. Though 120 tons of rails may be rolled ina 
turn, still a margin of probably over 12s. 6d. per ton in favour of 
plating bars leaves the plating bar branch the source of more profit, 
ton for ton, than the rail branch. <A year or so ago £7 10s. was 
asked for these same bars, and they are being used for purposes for 
which the edge tool people used to pay even as high a figure as £18 
per ton to the Sheffield steel makers. 

Shropshire wire rod makers quote drawn wire rods, Nos. 8and 9, 
delivered Liverpool, £7 5s., and rolled ditto, Nos. 0 and 6, £6 per 
to 


mn. 
a iron ore is being delivered into the centre of 
South Staffordshire at from 5s. 6d. to 5s. 8d. per truck, or at half- 
a-crown per ton free on trucks at the mines. 

About 430 tons of wrought and cast iron for the construction of 
bridges are required by the Midland Company, and specifications 
are this week being sent in. 

Tenders are being sent in to the directors of the Bombay, Baroda, 
and Central India Railway Company for the supply of Stafford- 
shire iron, fish-plates, nuts and bolts, and other hardware stores. 

One of the most encouraging features of trade at the present 
time is the improvement which, it is generally admitted, marks 
the Cape business. The spring and axle makers in particular are 
very pronounced upon this point. Certain of them have received 
more Cape orders during the last few weeks than for six months pre- 
viously, and they are now setting their works on increased time. 

More is doing with the United States and Canada, the latter 
country taking considerable quantities of machinery, fencing, and 
agricultural tools. The South American markets show a little 
revival, good orders having been received from the River Plate for 
mining and agricultural tools and constructive ironwork. 

A good harvest in France is having the effect of causing a better 
demand for English iron and hardware goods, and the Levant trade 
is a little stimulated by the authorisation of the payment of the 
Egyptian indemnities. 

Heavy ironfounders are well supplied with orders. 

Estimates for the supply of wrought and cast ironwork required 
for a new bridge over the Douglas Channel are being sent in from 
this district to the Cork, Blackrock, and Passage Railway Company. 

It is hoped that the contract for steam pump and engines 
required by the Walthamstow Local Board may find its way into 
this district. 

Cast iron pipefounders are endeavouring to secure the contract 
for 4000 tons of pipes from 18in. to 12in. diameter for the Corpora- 
tion of Ayr. 

Wrought iron tube makers are busy on gas and water companies’ 
orders, and also on Indian and Australian contracts. 

The vice and anvil! trade is not brisk, and the girder trade is kept 

ether only indifferently by the shipping orders. 
me rim and mortice firms of repute are so filled with repeat 
orders from New Zealand, Australia, and the Cape that they are 
compelled to lay down increased machine plant. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—The condition of the iron trade in this district 
remains practically without change. Complete stagnation seems 
to have taken settled possession of the market, and as low prices— 
which in some cases have been gradually forced down to below the 
actual cost of production—have failed to bring about any improve: 
ment in trade, makers and manufacturers are being driven to face 
a lessening of the production as the only resource by which they 
can obtain relief from the present unsatisfactory condition of the 
market. By seeking rebates on railway rates for carriage, and by 
cutting down wherever possible any other incidental charges, 
efforts are made to bring down prices to as fine a point as 
possible with the view of meeting the market; but as regards 
any further concessions, so far as they trench upon the 
actual cost of production, the limit would now seem to have 
been reached. As to reducing the production, the blowing out 
of furnaces both in Lancashire and the neighbouring districts has 
already been so far carried out that they are not working up to 
more than about half their output, and in some cases makers with 
their present restricted production are kept sufficiently well supplied 
with orders by the small occasional sales they are able to make at 
their quoted rates that they decline to meet buyers with any 
further concessions, and there seems to be a disposition generally 
to bring the — of iron to the level of the requirements of the 
market rather than attempt to force a larger volume of trade by 
any further giving way in prices. Whether such a restriction of 
the output can be carried out as will enable makers to command 
—— prices is very doubtful, but certainly there is a growing 
indifference about any pressure to secure business in the present 
unsatisfactory condition of the market, and some of the makers 
are declining to accept offers at under their present quoted rates. 

There was again only a very slow business doing at the Man- 
chester iron market on Tuesday, with prices nominally unchanged 
from last week. For pig iron the inquiry continues extremely 
small, with, if anything, a lessening weight of business coming 
forward in the market. The Lancashire pig iron makers still quote 
38s. 6d., less 24, and for district brands quoted prices are about 
38s. to 39s., less 24, delivered equal to Manchester, with sellers 
here and there at about 6d. per ton under these figures. Outside 
brands, both Scotch and Middlesbrough, are very low in price, and 
the best named North-country makes are to be got at about 41s, 4d. 
net cash, delivered equal to Manchester, with ordinary g.m.b.’s to 
be got at 1s. per ton under this figure. 

The hematite trade continues without improvement, and good 
foundry brands are still to be got without difficulty at about 51s. 
to 51s. 6d., less 24, delivered into the Manchester district. 

In finished iron, with the exception that one or two large makers 
are moderately well off for work, there is generally only a slow 
trade doing on the basis of £5 5s. for Lancashire and North Staf- 
fordshire bars delivered into the Manchester district. 

A general slackening down of inquiry is reported amongst engi- 
neers, and a state of lethargy appears to be coming over trade. 
Locomotive builders are still: kept tolerably busy finishing work, 
but they have no calls of any weight upon them for the future. In 
railway rolling stock there is also but little new work coming for- 
ward, and this is being a contested for. <A few of the tool 
makers are still moderately well employed, and boiler makers are 
fairly busy, but it is on old orders, which are running out much 
faster than they are being replaced. Both in small engine building: 
and heavy engineering work trade is in a depressed condition, and 
the shipbuilding trade, reported to be again getting into a state of 
revival, has disappointed the hopes of employers in this branch of 
industry. 

Now that the promoters of the Manchester Ship Canal, after a 
struggle which will be memorable in the history of private Bill 
legislation, not only for the determined persistency with which it has 
been fought, but for the protracted character and costliness of the- 
inquiry before the cena Parliamentary Committees, have secured 
the requisite powers for carrying out the scheme, it will be of interest 
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to give briefly their own views with regard to the conditions on 
which the parliamentary sanction for their undertaking has been 
obtained. During the week I have had conversations both with 
Mr. Daniel Adamson, who has been the leading spirit from the 
inauguration of the project and throughout the whole of the pro- 

dings before Parl t, and Mr. Leader Williams, who, as the 
engineer of both the schemes that have been brought before Parlia- 
ment, deserves great credit for the able manner in which he has 
fought out his plans before the various committees. Neither in 
regard to the alterations which have been made in a few of the 
details connected with the construction of the canal nor in the 
conditions which have been imposed with to the raising of 
the capital for carrying out the work, does either Mr. Adamson or 
Mr. Leader Williams at all consider that the prospects of the 
scheme have in any way been peed injured. The chief 
alterations in the scheme, so far as the engineering details are con- 
cerned, are that here and there along the route as marked 
out on the plans submitted to the committee, the line of 
the canal has been brought rather more inland, with the 
object of diminishing the tidal abstraction as much as pos- 
sible. These alterations are, however, of very little moment, 
and they are all within the limits of deviation already marked out 

Mr. Looker Williams. A slightly increased cost for cutting out 
of the solid will be involved, but this extra expenditure will be 
saved in other directions, and as the cutting will dispense with the 
necessity of erecting and maintaining water-tight puddled walls in 
the estuary, the actual construction of the canal will be rendered 
easier of execution. The only other alteration upon the plans 


submitted to the committee which calls for any notice is the raising | 1 


of the level of the lock at Eastham ; but this stil] leaves an entrance 
channel which will be 8ft. deeper than the best sills of the most 
modern docks at Liverpool, and 14ft. deeper than the docks at 
Garston. With regard to the conditions imposed as to the raisi 

of the requisite capital, these would seem to be rather onerous an: 

likely to prejudicial to the successful floating of the project ; 
but Mr. Adamson looks upon them as simply affording a 
guarantee to the shareholders, and not as stipulations which 
will at all affect the carrying out of the scheme. The con- 
dition as to the raising of five millions of capital is simply 
a repetition of the clause which the promoters themselves 


offered last year when it was hinted they might not be able to find | 39, 


the money, and in addition they further offered this year to raise 
the whole of the purchase money for the Bridgewater Canal. It 
is clear that so large a scheme as the Manchester Ship Canal could 
not be attempted unless the promoters were in the position that 
they had three-fourths of the capital guaranteed in advance, and 
the promoters have every confidence that not only will the required 
capital be forthcoming, but Mr. A: m is sanguine that actual 
operations may be commenced in six months. Next week a meet- 
ing of the subscribers to the promotion expenses is to be held, and 
then it will be decided what aefnite action shall be taken for the 
further carrying on of the project for which they have at length 
obtained the sanction of Parliament. 

In the coal trade the business doing is still limited to the smallest 
possible dimensions, and pits are only kept very irregularly 
employed about three, four, or five days a week, just as they are 
able to move away their output or load up into wagons. House- 
fire, steam, and forge coals and engine classes of fuel all meet with 
& very poor demand, and where anything like quantities have to be 
moved very low prices are taken, but the average quoted rates at 
the pit mouth remain about as under :—Best coal, 8s. to 8s. 6d.; 
seconds, 6s. 6d. to 7s.; common coal, 5s. to 5s. 6d.; burgy, 4s. 3d. 
og open best slack, 3s. 6d. to 4s.; and ordinary qualities, 2s, 2d. 
to per ton. 

Here and there collieries are tolerably busy with aes orders 

- but generally a falling-off is reported in this branch of trade, and 
there is only a moderate business — on the basis of 7s. to 7s. 3d. 

r ton for good qualities of steam delivered at the high level, 

iverpool, or the Garston Docks. 

Barrow.—The hematite pig iron trade of this district has within 
the week undergone a slight change for the better. Unfortu- 
nately the increased activity which is manifested is from one 
quarter only, and this is not likely to be maintained, as the orders 
which have been given, although comparatively speaking of a fair 


sary. 
levied in Russia, buyers bought somewhat heavily; indeed, 
in some cases, large stocks were purchased, but these stocks 
have new, in some important instances, become exhausted, and it 
has become necessary to give out fresh orders. During the past 
week orders representing 16,000 tons have been given in this 
immediate district, and it is expected an order of 8000 tons by 
another firm in the district will be received in a day or two. Steel 
makers are only partially employed, and their immediate 

do not appear to be very bright. Prices unchanged. Iron ore 
selling slowly at late rates. Other industries unchanged. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE official returns of trading with foreign countries for July 
are once more discouraging in regard to Sheffield productions, while 
the exports of the whole country decreased by £1,866,076 as com- 
pared with the corresponding period of 1884. The iron and steel 
exports show a total of 1,880,691 for the month, against 
£2,280,333; and £2,404,333 for the months of July, 1884, and 1883. 
In hardware and cutlery the value exported was £243,779 against 
£268,938 for July, 1884, and £316,937 for July, 1883. Russia and 
Australasia are the only increasing markets, the former market 
advancing from £3893 to £4572, and the latter from £49,763 to 
£55,203. The Argentine Republic shows the heaviest drop, from 
£12,943 to £7833; Germany, from £16,752 to £12,544; Holland 
from £8553 to £6775; France, from £10,923 to £9694; Spain and 
Canaries, from £8039 to £6170; the United States, from £34,463 


to £31,397; Brazil, from £11,159 to £10,188; British North by 


America, from £10,164 to £9674; British Possessions in South 
Africa, from £7739 to £5533. The values of steel are getting 
“‘small by degrees and beautifully less.” In July, 1883, unwrought 
steel was sent to France, United States, and other countries to the 
value of £112,235; July, 1884, £93,759; last month, £81,340. 
France shows diminishing values in these periods of £11,950, 
£11,813, and £7213; and the United States of £33,737, £25,590, 
and £20,680. The fall to the United States markets this month 
is less than formerly, but the total trade is now so attenuated that 
a decline of £3000 on the month is serious enough. 

Steel rails and railroad of all sorts show si r results. There 
has been practically no export trade in rails during July, the total 
quantities being only 3500 tons, of which British East Indies took 
3360 tons, the only other markets which did any business being 
Spain and Canaries, t, Chili, and Australasia. For the corre- 
sponding periods of 1 and 1884 the quantities were 14,853 and 
13,946. In railroad of all sorts the values for July of the past 
three years have been respectively £520,931, £428,859, an 
£347,382. Sweden and Norway show an immense increase on 
July of 1884, when a value of only £154 was taken; last month the 
value was £19,568; Spain and Canaries have increased from £1187 
to £3428; Italy, from £8096 to £14,325; Peru, from £2902 to £5598 ; 
British Possessions in South Africa, from £1515 to £12,520; British 
East Indies, from £82,692 to £116,777 ; and Australasia, from £75,448 
to £78,540. On the other hand, Russia has fallen from £18,550 to 
£16,003; Egypt shows a decline from £10,610 to £38; Germany, 
Holland, the United States—£19,140 last year—and Mexico are 
blank; the Argentine ublic has fallen from £86,233 to £7864; 
Chili, from £14,777 to £1702; and British North America, from 
£85,534 to £47,107. 

A similar analysis 


of other articles shows results of a very 


Pig iron for example, was ex; in 
£410,672; in the following July the 
£280,986, and last month to £169,622, British 


‘actory nature. 
July of 1883 to the value of 
drepped to 


amount 


North America are the only markets which show an improvement. 
In bar, angle, and bolt the three periods mentioned show values of 
£156,426, £171,206, and £131,454; hoops, sheets, and plates, 
£307,114, £294,610, and £270,711. 

The South Yorkshire collieries show a considerable improvement 
during July in the coal trade with Hull, 70,909 tons being sent, as 
compared with 54,692 tons in 1884, or an increase of 16,217 tons. 
The quantity sent in the last seven months of the year was 679,216, 
or a decrease of 37,264 tons when compared with the first seven 
months of 1884, and a decrease of 63,580 tons when omaeeene 
with 1883. The Elsecar Collieries, belonging to Earl Fitzwilliam, 
head the list for July with 24,008 tons, against 4424 tons in July, 
1884, an increase of about 20,000 tons. Shireoaks sent 13,6 
tons, an increase of 7616 tons. Manvers Main, which last month 
headed the list, is now third, with 9144 tons, an increase of nearly 
3000 tons. The New Oaks, which has now direct communication, 
sent 944 tons, against 80 in July, of 1884. Otherwise the new 
Hull and Barnsley Railway does not appear to have materially 
affected the trade. 

In the heavy industries and light staple trades of the town there 
has been no change during the week. The pompets of another 
abundant harvest is causing a run on agricult machi 
implements. 

heftield cutlery with the United States has been a diminishing 
business of late years, though the American manufacturers have 
almost completely failed in their rivalry. France and Germany 
have been our most ful petitors. Statistics kindly 
supplied to me show the values to have run thus :—1881, £271,940; 

x 3,554; 1883, £250,316; 1884, £190,680. When the 
return for 1885 comes out, the total will be still less. 


inery and 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Cleveland iron market held at Middlesbrough on Tuesday 
last, was but moderately attended, and prices were scarcely so firm 
as at the market of the previous week. The weakness was, 
however, entirely on the of merchants, who were again selli 
small lots of No. 3, g.m.b., at 31s. 104d. per ton. ers woul 
not quote less than 32s., and, indeed, some of them demanded 
. 3d. to 32s. 6d. Some brands of forge iron can be readil 
obtained at 31s. per ton, but as a rule sellers ask 31s, 3d., and the 
leading makers quote 31s. 6d. 

Warrant holders continue to add to their stocks, and will not 
— with them for less than 32s. 6d. per ton; some even ask 33s, 

‘he stock in Messrs. Connal and Co.’s store increases daily; during 
the week ending Monday last 2185 tons were sent in, making the 
total quantity held 62,891 tons. 

Shipments from the Tees show some improvement this month 
in respect of pis iron ; the quantity sent to ogy by particular 
is considerably more than it has been of late. Up to Monday 
night 25,694 tons had been exported, or nearly 4000 tons more than 
during the corresponding portion of July. 

The finished iron and steel trades show no signs of improvement. 
Only small orders are being given out, and at miserable prices. 
Most of the mills in Stockton, Middlesbrough, and the district 
ote se be closed next week on account of Stockton races. 
Messrs. Bolckow, Vaughan, and Co. have been obliged again to 
close their steel works at Eston. There are several contracts on 
their books for steel plates, but they have greatest difficulty in 
obtaining specifications. No change has taken place in the quota- 
tions either for steel or for manufactured iron. 

e tant’s certificate, issued in respect of the Durham 
coal trade sliding scale, shows that the net average selling price of 
coal for the three months ending June 30th was 4s. 7‘2d. per ton. 
The present rate of will remain unaltered. 

According to the Cleveland ironmasters’ returns, issued on the 
4th inst., the total make of iron of all kinds in the Cleveland dis- 
trict during July was 211,346 tons, being an increase of 3378 tons 
as compared with June. The total stocks in the whole district 
amounted at the end of the month to 416,014 tons, that being an 
increase of 9889 tons since June 30th. 

Considerable satisfaction has been expressed in the North that 
Mr. David Dale, of Darlington, has been placed upon the Commis- 
sion to inquire into the depression of trade. There are, however, 


be | few who expect any direct results of a beneficial character from 


the inquiry. But it is 7 ible that the increased attention 
which will be given to subject, and the discussions which will 
everywhere e place, may end in forming a more sound and 
unanimous public opinion .~ it than now exists. The difficulty 
is not so much to point to the causes of depression as to say how 
they can be more quickly remedied. Depression of trade is itself 
the result of, and punishment for, past sins and follies. It is itself 
the powerful but unpleasant means whereby Nature gradually 
corrects our extravagances and prejudices, and forces us to do 
more and better work in return for the right to live. In good 
times, when money is easily made, all classes engaged in trade 

in indolence and self-indulgence at an ing rate. In 
the bad times, which inevitably follow, they are gradually brought 
to their senses by stern necessity. The come at last to cut down 
all “‘superfluities of naughtiness,” and to devote themselves 
to the real good of the community as patriotic citizens alwa: 
ought to do. They cease to think merely what they would 
like themselves, and come to put first and foremost what is 
required of them by others. When the whole producing popula- 
tion has gone through this trying but wholesome ordeal so as to cut 
down personal and industrial waste to the minimum, and so as to 
increase pe! and industrial efficiency to the maximum, then 
there is no doubt bad times will end and good times will supervene 
of themselves. If the Royal Commission finds this out, ii 
will find out what every sensible man knows already. B 
still it will do good if it adds the weight of its authority to 
even trite ideas of a wholesome character. If, on the other 
hand, it decides that over-production or foreign contumacious- 
ness, or gen want of confidence, or anything else expressed 
big words or sentences, is the cause of the prevailing 
depression, or in any other way diverts men’s thoughts away from 
themselves and their own individual habits and efforts, it will be 
of no use whatever. If the industrial classes, who form five- 
sixths of the entire population of this country, could have their 
eyes opened, so as to at once cease to spend any of their time or 
money in extravagances and vices, there would be such a consider- 
able proportion of the national income available for other and 
benefici at Joo that the bad times would be no more heard of, 
nor the Royal Commission either. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
BUSINESS in the Scotch iron trade shows very little, if any, im- 
provement since last week. The shipments have mn 8 . 
amounting to 7031 tons, as compared with 7598 tons in the preceding 


d | week, and 9727 tons in the corresponding week of 1884. Messrs. 


William Dixon have relighted a furnace for ordinary iron at Govan 
Ironworks, and have turned two furnaces—one at Govan and one 
at Calder—from hematite to reg The total number in 
blast is now 93, against 95 at this date last year. In the course 
of jthe week 2540 tons of pigs have been added to the stock in 
Messrs. Connal and Co.’s stores, which now exceed 614,000 tons. 

In the warrant market, business was done on Friday at 41s. 6d. 
per ton eash. On Monday the tone was very quiet at 41s. 44d. to 
41s. 3d. cash. Tuesday’s market was also slack at 41s. 3d. cash. 
Business was done on Wednesday at 41s. 4}d. to 41s. 3}d. cash. 
The market was depressed to-day—Thursday—with business at 
41s, 3d. to 41s. 24d. cash at the close. 


The current values of makers’ iron are as follow :—Gartsherrie, 
ton, No. 1, 46s. 6d.; No. 3, 44s.; Coltness, 


> ; » 47s. 6d. and 45s. 6d.; Summer- 
lee, 46s, 6d, and 44s.; Calder, No. 3, 44s Carnbroe, 45s. 6d. and 


it 
ut | 


43s. 6d.; Clyde, 46s. and 42s.; Monkland, 41s. 3d. and 39s; 
Quarter, 41s. and 38s, 6d.; Govan, at Broomielaw, 41s. 3d. and 
39s.; Shotts, at Leith, 48s. and 47s.; Carron, at Grangemouth, 
51s. and 47s.; Kinneil, at Bo'ness, 44s. and 43s.; Glengarnock, at 
Ardrossan, 46s. and 41s.; Eglinton, 41s, 3d. and 38s.; Dalmel- 
lington, 42s, 6d. and 39s. 6d. 

he past week’s shipments of iron and steel goods from G: Ww 

braced four | tives and tenders valued at £9240 for Huelva ; 
£10,300 worth of machinery, £411 sewing machines, £1803 stee 
goods, and £23,000 iron manufactures. There is a want of anima- 
tion in most departments of the manufactured iron trade. Rail- 
way sleepers and other materials are still in fair request for India, 
but the policy of the Indian Government under the new Ministry 
of postponing some of the railway enterprises in India, is regarded 
with dissatisfaction. The makers of sugar plant are not so well 
supplied with orders as some time ago. 

or about two years the well-known Scottish ironmasters, 
Messrs. Merry and pee ghame, have been engaged in erecting, at 
their Glengarnock Works in Ayrshire, a complete plant for the 
manufacture of steel on the Thomas-Gilchrist system. The works 
are now so far completed that the manufacture has commenced, 
and a party of several hundred gentlemen connected with the iron, 
engineering, and shipbuilding trades, was carried to Glengarnock 
by special train from Glasgow, on Friday of last week, to attend 
the formal opening of the works. The occasion was most 
i inasmuch as it marked the beginning of an industry 
which will be of immense advantage to the district and to 
Scotland generally in the future. It is well known that ordinary 
Scotch pig iron had hitherto been found unsuitable for 
conversion into steel in consequence of the amount of phos- 
aoe it contains. The Scotch steel works have accordingly 

mn wus Cumberland and Spanish hematite in large quantity to 
produce the mild steel for which there is now a and increas- 
ing demand for shipbuilding, engineering, and general constructive 
The inquiry for Scotch in consequence been 

i ne > an Ghanter extent of late, so much so that the 
industry was threatened with a very serious collapse at no distant 
date. The application of the basic process of making steel has 
averted this calamity, and made it possible to produce the mate- 
rial—quite good for almost every a for which steel is used 
—direct from the Scotch clayband ores. The significance of the 


Y | new departure made by Merry and Cuninghame is, therefore, very 


great. The guests of the firm had an opportunity of witnessing the 
process of making steel through nearly every stage. At present 
the ore is calcined at the pits, but kilns are to be erected at Glen- 
garnock for this purpose, and when they are finished it will be 
possible to see the ironstone as it comes from the earth passed 
through a succession of operations until the resultant products are 
plates and the other steel articles which are being produced at the 
time. Friday, a blast furnace 65ft. in height and 18ft. 6in, in 
diameter, was tapped in presence of the assembly, the molten 
metal directed into bogies and carried by an underground railway 
to the converter, then subjected to a great heat for a short 
time, and afterwards—the phosphorus being expelled and the 
necessary quantity of spiegeleisen added—emptied into ingot 
moulds. Ingots were also carried from the re-heating furnaces 
and hammered into shape for being manufactured into gin. plates 
in the rolling mills, and the last stage of the operation shown was 
the cutting of the plates to the required size by a powerful steam 
shears. The machines for effecting all these different purposes 
have for the most part been already noticed in the columns of 
THE ENGINEER. There are three sets of blowing engines of 6000- 
horse power collectively, four converters, fourteen boilers at the 
old and sixteen at the new works, rolling mills, hydraulic cranes, 
a 12-ton steam hammer, and ten heating furnaces. Most of these 
were shown in operation. The steel made has been subjected to 
every necessary test, and found to be of excellent quality. 

There are at Glengarnock four old and three new blast furnaces, 
besides two additional ones nearly completed. They are of im- 
— type, and so constructed that the gases are carried to the 
‘urnaces throughout the works and utilised for heating purposes. 

The coal trade is reported less active on the whole, although th 
shipments are fair at some of the ports. In the course of last 
week there was shipped at Glasgow 19,191 tons ; Greenock, 1053; 
Irvine, 2479; Troon, 3621; Ayr, 6262; and Grangemouth, 21,644 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


THE strike at the important naval steam coal colliery of Peny- 
graig still continues, and 600 men are out of work by it. The 
matter came under the deliberations of the Rhondda district of 
miners this week, and the result is that a protracted strike seems 
inevitable, the meeting deciding to object to a resort to arbitration, 
and advising the support of the colliers on strike. It would ap; 
that the colliers complain of dangerous practices on the of the 
management, suchas jing the working of a heading, and the build- 
ing up of two ‘‘boshings.” In ree ne oe of Mr. Wales, the inspector 
for South Wales, this course was calculated to make this fiery colliery 
more dangerous to work, though he admits that, at the time of the 
inspection, the colliery was safe. The point urged by the manage- 
ment is, that the proprietors have an equal interest with the men in 
avoiding a a e, and they will willingly submit to arbitra- 
tion, and let Mr. Burt, or any other competent authority, decide 
between them. This the men refuse, and so the matter remains, 

The coal trade generally is dull, but there is more vivacity 
comparatively, at the port of Swansea than at the other principal 
ports. Ata meeting of the Harbour Trust this week a satisfactory 
rt was read, and Mr. F. Yeo was appointed chairman. In 
the course of the proceedings Sir H. H. Vivian, Bart., M.P., said 
it should be their object to deepen the harbour another 12ft. or 
14ft., and then Swansea would deserve to be called the ocean coal 
port of the United Kingdom. 

I am glad to note the zeal of the Harbour Trust. The past few 
years’ work has been most substantial and creditable. At the same 
time, looking at the weak prices prevailing at Swansea, slackness 
of the anthracite trade, and closing of the Lower Resolven, there 
could be brisker times than are now ae 

The coal trade everywhere is dull. Cardiff only exported 
125,000 tons of coal to foreign destinations last week, and the total 
of Newport was only 25,000 tons. Swansea showed an increase of 
3000 tons between the last and preceding week. 

A company is starting the Prince’s Graving Dock and Engineer- 
ing Company at Swansea. Capital, £100,000 in £10 shares. 

Another company now being floated is the Britannia Steel 
Works, near Merthyr, which has been recently started by private 
enterprise. Still, another company in these days when capital is 
seeking good investment is that of m men, who are starting a 
steamship company for Llangorse Lake. 

That our ironworks are not altogether idle is shown by the list 
of exports of manufactured iron last week. To Madras, 2526 
tons; Havannah and Matanzas, 1000 tons ; Gothenberg, 300 tons, 
This was the total of the consignments from Newport, Mon. 
Cardiff sent away also 1100 tons. Iron ore has been rather 
gd again, and has thus added to the depression in the shipping 

e. 

As I anticipated, buyers of tin-plate are holding back and soins 
to overthrow the policy of makers, and break up the confedera- 
tion, Of course this action will tell on the weak ones, to whom, 
possibly, support may have to be extended. But it must be borne 
in mind that stocks are low, and buyers cannot long remain 
defiant. Makers say that they are determined to get more 
remunerative prices, and that, rather than continue their mills 
and work at the old ruinous figures, it would be better to give up 
the business. 

Local makers, it is reported at Swansea, are very busy, and 
— firm for all classes to goods. Special plates are in good 


» 
tonnage, are simply given out to cover what is absolutely neces- - 
ap 
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NEW COMPANIES. 
THE following companies have just been regis- 


Clifton and Kersley Coal Company, Limited. 


This company proposes to purchase from Messrs, 
T. D. Grimke, Edward Pilkington, and others, 
the Clifton and Kersley Collieries, Lancaster. It 
was registered on the 31st ult. with a capital of 
£400,000, in £100 shares. The subscribers are :— 

Shares. 
“E. Pilkington, Clifton, colliery proprietor .. 1 
“A. Pilkington, Eccles, colliery proprietor .. .. 1 
*T. D. Grimke, Prestwich, colliery proprietor .. 1 
*L. Pilkington, Clifton, colliery manager .. .. 1 
C, Pilkington, Hayton, engineer . .. .. .. 1 
*W. W. Pilkington, Prescot, glass manufacturer 1 
*R. Pilkington, Rainford, glass manufacturer .. 1 

The number of directors is to be six; the first 
are the subscribers denoted by an asterisk ; quali- 
fication, 25 shares. 


Great Harwood Spinning Company, Limited. 
‘This company was registered on the 30th ult. 
with a capital of £20,000, in £5 shares, to acquire 
the Butts Spinning Mill, Delph-road, Great Har- 
wood. ‘The subscribers are :— 
res, 


8 
*A Birtwistle, Great Harwood, cotton manu- 
facturer .. 


*J. Kemp, Great Harwood, cotton mannfacturer 1 
*C, Smith, Great Harwood, cotton manufacturer 1 
*T. Bate, Great Harwood, mill manager <6 3 
*T. Eddleston, Great Harwood 1 
T. Mercer, Great Harwood, butcher 1 
J. Boardman, Great Harwood, farmer .. .. .. 1 

The number of directors is to be five; qualifica- 


tion, 10 shares; the first are the subscribers 
denoted by an asterisk; the company in general 
meeting will determine remuneration. 


Mechanical Telephone Company, Limited. 

This company proposes to purchase from the 
Telephone Association, Limited, the British 
Letters Patent, No. 9050, dated 17th June, 1884, 
for an improved hanical teleph It was 
registered on the 3lst ult. with a capital of 
£100,000, in £5 shares. The purchase considera- 
tion is £42,000, payable £21,000 in cash, and the 
residue in fully-paid shares, The subscribers 
are :— 


Shares. 
Wm. Francis Splatt, J.P., Torquay Pe Sar 
W. H. Williams, 12, Bishopsgate-street, colliery 
J. Bailey, 4, Cutbill-road, Denmark-hill, engi- 
W. Harding, 67, Crayfurd-road, Tuffuell Park, 
J. > a 7, Lamell-street, Stoke Newington, 
L. J. Langmead, 2, Violet Villas, Upland-road, 
East Dulwich, accountant 
Otho Fitzgerald, Sunnyside, 
The number of directors is not to be less than 
three, nor more than seven; qualification, shares 
or stock of the nominal value of £500; remunera- 
tion, £600 per annum, and when the dividend 
upon the ordinary shares exceeds £15 per cent. 
per annum, a further sum equal to one-tenth 
part of the sum to be divided as dividend amongst 
the shareholders. 


“Teddington, ac- 


Ylazed Brick and Tile Company, Limited. 

This company was registered on the 5th inst. 
with a capital of £50,000, in £5 shares, to trade 
as brick and tile manufacturers and merchants. 
An unregistered agreement of the 9th ult. between 
Joseph Cox Marsh and G, C, Silk is adopted. The 
subscribers are :— 


Shares. 
G, C. Silk, 68, Guildford-street, W.C. .. .. .. 1 
W. Wigginton, 9, 8t. Germains-road, Forest-hill, 
Captain 8. F. Treffery, R.N., Military and Royal 
Naval Club, Albermarle-street .. .. .. «- 1 
A. Taylor, Boleyn-road, Upton, Essex .. .. .. 1 
Cc. H. Austin, 20, Connaught-terrace, Wands- 
J. Cartwright, 20, Leyton Park-road, E. .. .. 1 
A. J. Lithgow, 19, Millman-strect, Beafvrd-road 1 


The number of directors is not to be less than 
three, nor more than five; the subscribers are 
to appoint the first and act ad interim; qualifica- 
tion for directors other than the first, 100 shares. 
The company in general meeting will determine 
remuneration. 


Prince’s Graving Dock and Engineering Com- 
pany, Limived. 

At S » this y proposes to ca: 
on business as graving dock owners, shipbuilders 
and repairers, engineers, shipowners, &c. It was 
registered on the 5th inst. with a capital of 
£100,000, in £10 shares, ‘he subscribers are :— 
Shares. 


C. E. Strick, Woolpack-buildings, Gr h 
C. U. Chambers, 86, Lansdowne-road, W., mer- 
*sir W. Hy. White, C.B., East Sheen 
*J. Scott, Greenock, shipbuilder 
*H. P. Barlow, Godstoue, director of a company 
J. Halcrow, 7, Westminster-chambers, secretary 
F. C. Strick, London and Swansea, shipowner .. 
The number of directors is not to be less than 
three, nor more than five; the first are the 
subscribers denoted by an asterisk; remunera- 
tion, £1000 per annum, or such larger sum as the 
company in general meeting may determine. 


Unified Diamond Mines, Limited. 

This company prop to acquire and work 

iamond mines in South Africa or elsewhere, 
and particularly the various claims in the four 
diamond mines of Kimberley, known as the 
Kimberley Mine, Old De Beer’s Mine, Dutoit- 
span Mine, and Bultfontein Mine. It was regis- 
tered on the Ist inst. with a capital of £10,000,000 
in bcs shares, with the following as first sub- 
scribers :— 


1 
1 
1 
1 
1 
1 


Shares. 

*The Marquis of Tweedale, Haddington, N.B. .. 1 
“Charles Jacques Posno, 19, Fiusbury-circus, 

‘Sir Henry Barkly, K.C.B., 1, Bina-gardens, 8.W. 1 
*John Young, The Chalet, Harrow, director of 

| 1 
G. J. 8. Mosenthal, 188, Leadenhall-street, mer- 


Shares. 
H. F. Tiarks, 145, Leadenhall-street, merchant. . 1 
*J. C. E, D’Esterre, 1, Windsor Villas, Plymouth 1 
*J. Wernher, 20, Holborn Viaduct, merchant 1 
The number of directors is not to be less than 
ten, nor more than thirty; qualification, 50 
shares; the first are the subscribers denoted Lf 
an asterisk, and Rear-Admiral R. C. Mayne, H. 
Mosenthal, C. Amedée Bocher, B. Isidore Salles, 
M. P. Amichau, J. B. Boisonnas, and H. Hos- 
kier, Each director and member of a local 
committee will be entitled to £150 per annum, 
and £1 1s. for each meeting he attends; the 
chairman of the board (the Marquis of Tweedale) 
will be paid an additional £600 per annum, the 
vice-chairman an additional £400 per annum, the 
deputy-chairman an additional £200 per annum, 
and the chairman of each local committee an 
additional £150 per annum. After £6 per cent. 
per annum dividend has been paid, £5 per cent. 
of the remaining profits of that year will be 
divided amongst the members of the board and 
the chairmen of the local committees. 


RETARDED EBULLITION AND 
SUPERHEATED WATER.* 


THE following by H. Walther-Meunier is from 
the Bulletin de la Société Industrielle de Mulhouse, 
1885, p. 113. The author, in response to numer- 
ous inquiries, has studied the question of the 
possibility of boiler explosions caused by the 
superheating of water in the boiler—that is, the 
heating of water to a temperature higher than 
that due to the pressure. He notices the results 
of various laboratory experiments on the subject, 
which lead to the following conclusions :—‘‘ That 
the state of absolute repose is indispensable for 
the production of the phenomenon of superheat 
of water; and that the presence of air or other 
gas, even in indefinitely small proportions, main- 
tains ebullition under normal conditions. He 
finds from the official statistics of boiler explo- 
sions for six years 1877-82, in England, France, 
and Germany, that the proportion of explosions 
from unknown causes were eight in one hundred 
and fifty for England, thirteen in one hundred and 
fourteen for France, and three in one hundred for 
Germany. Theseaverage about 6} percent. But, on 
closer examination, the proportion of totally un- 
known causes for France is reduced to 3 per cent. 
For Germany, there is no cause classed as totally 
unknown; and for England only 1 per cent., 
making a total average of 1°1 per cent. of totally 
unknown causes. This percentage is easily ex- 
plained, in face of the difficult and laborious work 
of investigation after an accident, without need- 
ing to ascribe its origin to the existence of super- 
heated water. The author maintains that, in a 
steam boiler, whether at work or at rest, there is 
continual agitation and circulation arising from 
differences of temperature ; and that superheat- 
ing of water in the boiler is impossible. Besides, 
the presence of the smallest quantity of air is suffi- 
cient to impede or prevent superheating of water— 
a condition which is always fulfilled in practice,_ 
and which is clearly confirmed by the fact noticed 
by the author, that, at the temperature of dis- 
charge of condensing water, 86 deg. Fahrenheit, 
the tension of the vapour is 0°041 atmosphere, 
whilst there is never less than 0°12 atmosphere of 
back pressure, making the difference 0°079 atmo- 
sphere, which is only explained by the pressure of 
air. After a consideration of the conditions of 
boilers of different types, the author concludes 
that all boiler explosions may be explained by bad 
materials, bad construction, bad design, or want 
of care and precaution. 


SovrH KenstneTton MvuseuM.—Visitors during 
the week ending Aug. 8ch, 1885:—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 
10 p.m., Museum, 16,026; mercantile marine, 
Indian section, and other collections, 5856. On 
Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. to 6 p.m., Museum, 1619; 
mercantile marine, Indian section, and other 
collections, 333. Total, 23,834. Average of 
corresponding week in former years, 31,519. 
Total from the opening of the Museum, 
24,204,225. 

A RAILWAY JOURNEY THROUGH A BURNING 
Forest. —During the recent hot weather a curious, 
but somewhat alarming, incident occurred ona 
railway in Finland. On approaching the town 
of Kaipios the driver of a train saw that the 
forest on both sides of the line was burning 
furiously, enveloping it entirely in smoke and 
flames. Afraid of pr ling, he dispatched a 
messenger to the town, and after waiting for 
three-quarters of an hour, during which the fire 
had extended to both sides of the train, an engine 
arrived through the burning forest with the 
message that the line could be safely passed. 
Doors and windows having been well closed, the 
train steamed into the burning mass and suc- 
ceeded in running the gauntlet safely; but the 
passengers passed an anxious quarter of an hour, 
the heat being terrific. 

SALTERS’ COMPANY AND TECHNICAL Epwca- 
TION.— he following resolution was passed at a 
meeting of the Court of the Salters’ Company, 
held on July 31st, 1885:—‘‘That the Court of 
the Salters’ Company being informed of the need 
of increased tendo to enable the City and Guilds 
of London Institute to maintain in efticiency the 
various branches of work for the advancement of 
technical education to which the confederated 
companies are pledged, hereby agrees to raise its 
annual subscription to the Institute from £525 to 
£1000, payable in moieties during the pleasure of 
the Court in the months of May and November, 
and that the Right Hon. the Lord Mayor, as 
master, be requested to signify the same to the 
late Lord Chancellor Selborne and Sir Frederick 
Bramwell, vice-presidents, chairman of the 
Council, and chairman of the Executive Com- 
mittee respectively, adding an expression of the 
gratitude which the Salters’ Company feel for 
the signal services which they have rendered to 
the interests of technical education, and of the 
Livery Companies in helping and directing the 
combined efforts of the City and Guilds of London 
in associating art and science with the furtherance 
of industrial progress.” 


* Prcceedings ” Institution of Civil Engineers, 


THE PATENT JOURNAL. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, i 
giving the number of the page of Tuk ENGINEER at whic. 
he Specification they require is referred to, instead of 
giving the proper number of the Specification. The 
mistake has been made by looking at THz ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the number oj the Specification, 


Applications for Letters Patent. 
*,* When patents have been ‘‘ communicated,” the 
name and address of the communicating party are 
printed in italics. 


4th August, 1885. 


9264. Rartway Carrs, E. 8. Cartman, London, 

9265. NON-CORROSIVE CORKUGATED Hoops, G, Horobin, 
Wolverhampton. 

9266. Fasteninos for JewEeLLery, &c., 8. Cartlidge, 
Longton. 

9267. AUTOMATIC FeED-WATER RecuLaTorR, F. Rainey, 
Birkenhead. 

9208. Sewace Liminc Macuines, &c., W. Priestley, 


gan. 

9269. SkEweERs for I. and A. Wallwork, 
anchester. 

9270. Removina Dust, W. R. Lake.—(Z. Kriess, Ger- 


many.) 

9:71, Castine Encravines, &c., J. R. Hayman, Wol- 
verhampton. 

9272, MerHop of Determininc the DirrERENCE in 
Leve between Ossecrs, H. T. Butcher and H. H. 
Dalrymple-Hay, London. 

9273. SimpLiryinc Reapinc of Meters, 8. Lindley, 


Sunderland. 
9274, TELEPHONIC TRANSMITTERS, R. H. Ridout, 
mdon. 
9275. Macutnes for Facina, &c., Gas Retort Moutas, 
&c,, J. Ruscoe, Manchester. 


9276. Suips’ Downcast VENTILATOR, 


R. Munn, 
Glasgow. 


9278. CoupLine, &c., Stream Pipes, M. Stephenson, 
Preston. 

9279. DisrripuTiInc Ink in Printrnc Macarnes, G. 
Taylor, Nottingham. 

9280. Torches, W. P. Thompson.—(H. Wellington, 


9281, "en Lamps, W. P. Thompson.—(H. Welling- 
ton, U.S. 

~— — Brake, G. McColl and W. B. Cumming, 

ive’ 

9283. Puriryrne Water, T. W. Duffy, Liverpool. 

9284, Water, &c., Motor, W. P. Thompson.—(&. B. 
Benham and H. B. Richardson, U.S. 

9285. the Enps of Banps for Sprxnine, 
&c., Macuinery, D. Padgett, Bradford. 

9286. RoLLER CaMeRa SLIbE, W. T. Morgan and R. L. 
Kidd, Richmond. 

9287. Semorina or Mippiinos Puririer, G. F. Thomp- 
son, Warwick. 

9288. CARRYING PHoToGRaPuic Piates, E. E. Pickard, 
Brockley. 

9289, Connections of SPEAKING, &., Tubes, F. H. W. 
Higgins, London. 

9290. Serrinc Buapes, C. Davies, Liverpool. 

9291, Heat TransmiTTERS, J. H. L. Tuck, London. 

9292. Brnpine for Carpets, C. E. Knapp, London. 

9293. TRANSMITTING AUDIBLE SIGNALS, A. F. 
George and H. J. Briscoe, London. 

9294. Watcues, R. Thorneloe, Birmingham. 

9295. ELectric ScratcHine Boarp, T. Haydon and T. 
Gaunt, London. 

9296. F. Fowkes, Manchester. 

9297. Jormnr for Pipes, B. J. B. Mills.—(J. Joubert, 
France.) 

9298. Economisine Fuet, A. H. W. Brown, London. 

9299. Enoines, W. Ross, London. 

9300. Water Strainers, A. Emanuel, London. 

9301. Stop Hopper, A. Emanuel, London. 

9302. Gas Batrerigs, A. Kk. Upward and C W. Prid- 
ham, London. 

9303. ReeuLtatine the Fiow of Gas, &c., O. Pintsch, 
London. 

9304. Sewing Macuine TasBie, H. J. Haddan.— 
(D'Arcy Porter, United States.) 

9305. SpLicinc LeaTHER Be ts, E. Foulds, Halifax. 

9306. Gas Governors, T. Caink, Malvern Link. 

9307. Vessets, A. J. Boult.—(E. Swindell, U.S.) 

9308. Nut Locks, J. H. Burdick and E. H. Burdick, 


mdon, 
Macuines, M. V. B. Ethridge, 


ndon. 

9310. Copyinc Macurygs, A. J. Boult.—(W. F. McKay, 
Canada.) 

9311. Poriryinc Water, J. Howes, Liverpool. 

9312. VesseLs, A. J. Boult.—(Z. Oram, U.S.) 

93°3. Sarery TRucK APpLianNce for RaiLway Cars, J. 
Gerhardt, London. 

9314. CaBLE KaiLways and Tramways, O. D. Orvis 
and N. B Adams, London. 

9319. Fire Extincuisuens, E, P. Alexander.—(G. A. 
Lindgren, United States.) 

9316, FURNACES, W. L. Wise.—(J. G. Hiinsel and F. L. 
Krumbiegel, Saxony ) 

9317. ELECTRO-vaPoUR and WaTER Barta, G. W. Kincaid 
and P. W. Seymour, London. 

9318. Rorary Pump and Biower, H. Salomo, London. 

9519. TREATING Paper, and other Fiprous MATERIAL, 
H. W. Morrow, London. 

9320. GoveRNING the Speep of Enornes, E. F. Piers, 


ndon. 

9321. — and Scissors SHARPENER, J. W. Hilton, 

ondun, 

9322, Keene's Cement, C. J. Howe, London. 

9323. TIPPING BitLiakD Cues, L. N. Loeb.—(J. Meu- 
husen, Germany.) 

9324, Nicur Lamp, A. M. Clark.—(J. Decoudun and H. 
Chasles, France.) 

9325, Reoutatine Devices for Execrric Lamps, W. 
Lahmeyer, London. 

9326. Hakp Sugar, W. R. Lake.-(F. 0. Matthiessen, 
United States.) 

5th August, 18°5. 

9327. Sorrit Lock Tives for &c., J. D. 
Denny, Kuabon. 

9328. Sopa WaTeR Pumps, J. P. Jackson, Liverpool. 

9329. NEUTRALISING the Errects of SHOT, &c., to 
Surps, A. I. Rath, Manch.ster. 

9330, EyeLetinc Macuines, J. Carter, Manchester. 

9331. PREPARING or DISPENSING MepicrNes, W. Watson, 
Glasgow. 

9332. ADJUSTABLE ELectric SwitCHEs, 

3 we 


9333. Harvestinc Macuiyss, W. P. Thompson.—(A. C. 
Miller, United states.) 

9334, CoupLinc and Uncouptinc Locomotives, W. M. 
Trousdale, Leeas. 

9335. HIGH-PRESSURE Taps, J. Hookham, Eastbourne. 

9336. Bat J. Hookham, Eastbourne. 

9337. AUTOMATICALLY CounTING RaILwaY CARRIAGES, 
&c , W. E. Gedge.—(H. Mokr, Germany.) 

9338. INcReasING the Draucut of Furnaces, W. A. 
Martin, London. 

9339. and Puriryinc Water, J. Cowan, 
London. 

9340. Reraininc Winpows or in ANY PosiITIoN, 
A. E. Bingemann, London. 

9341. Preparina Hycienic and Distnrectina 


9342. Stgam Enoines, W. H. Wheatley and J. W. 
Mackenzie, London. 


9343, Sucar, W. H. Schwartz, London. 

9344, Miners’ Caces, &&., Jacobs.—(M. Lewinson, 
Australia.) 

9345. CurTinec VEGETABLES and Fruits, J. W. Thomp- 
son, London. 

9346. Screws for Mitt Stanparps, J. Conway, D. R. 
David, and L. Howell, London. 

9347. O1L Batss for ToUGHENING STF EL, R. W. Taynton, 
London, 

9348. ADJUSTABLE Heapstocks, J. P. West, London. 

9349, KarLway Froos and Switcues, P. M. Justice.— 
(C. B. Price, United States.) 

9350. Stoves, a&c., G. H. Mottershead and A. Smith, 


London. 

9351. Kitns, E. Grooters.—(L. Grooters, Lelgium.) 

9352, ExTrRactinG Fat from MareRIALS, 
M. Bauer.—(/. Merz, Austria.) 

9853. Disinrectant, W. K. Lake.—(M. R. Gurecia, 
France.) 

9354, Gas Heatinec Apparatus, H. P. Miller, | ondon. 

9855. Timepieces, W. K. Lake.—(H. W. livyden, 
—24th February, 1885. 

9356. BREECH-LoaDING Guns for MINIATURE AMMUNI~ 
tion, R. Morris, London. 

9357. APPLIANCE for Rirce Ranaes, R. Morris, 
London, 

9358, COMPENSATING PenDULUMS, T. Buckney, London. 

9359. WHEEL Trikes, R. B, Black aud W. Jones, Glas- 


ow. 

9300. Opentno Canisters, H. Morris and D. D. Danzi- 
ger, London. 

9361. Boots, SHogs, &c., H. Jennings, London. 

6th August, 1885. 

9362. Boor and SHor Trees, 8. H. and 8. H. Hodges, 
Street. 

9363. SopA-wATER MacuiINneRy and Pant, W. Bruce, 
Liverpool. 

9364. Van for ADVERTISING PurRPosEs, W. T. Beau- 
mont, and T. Grime, Manchester. 

9365, by Coat Gas Housges, &c, H. Baker, 

erby. 

9366. Fire Grates for Borers, J. Magneé and E. 
Benekens, Live: 

9367. ADVERTISEMENT or ADVERTISING, 8. J. Ewing, 
Birmingham, 

9368. BaLinc Press Boxes, W. Turner, Salford. 

9369. Protection of Boot and SoLes and Uppers, 
8. Chamberlain, Leeds. 

9370. Curtinc or ExcavaTinc Drains, &c., J. W. 
Wailes, Liverpool. 

9371. PowER Looms, W. Jepson, Manchester. 

9372. STONE BREAKING, &c., MacHiNnes, W. H. Baxter, 


ifax. 

9373. Tricycies, T, Leaker, Bristol. 

9374, FasTenine Boots, W. T. Symons, Winsford. 

9375. PorTAaBLE and ATTACHABLE Piano, J. H. Abbott, 
London. 

9376. Porato Diccinc Macuines, R. Gasch, London. 

9877. TREATING VEGETABLE SuBsTANceS for the Pxo- 
puctTion of Fisre for 8prnninc Purposes, C. Court, 
8. Hersee, H. C. Williams, and 8. Hersey, London. 

9378. StopreRine Botries or Jars, F. J. Beaumont, 
London. 

9379. Composire for Movipine PLastic 
Artic.es, 8. B. Furnival, Birmingham. 

9380. PaeseRvinc ANIMAL Fats, P. A. Newton. 

8. Hornemann, Germany.) 

9381. Lerrers, &c., B. J. Rubinstein, London. 

9382. Gearinc for VeLocipepes, H. N. Rooper, 
London. 

9383, Printinc Macuarng, A. M. B. Harcourt, London. 

9354. SIGNALLING on RaiLways, T. T. Powell, London. 

9385. HanpurEs of Cricket Bats, B. Warsop, London. 

9386. Lancets, &c., applicable to Forks, &c., T. Norris, 
London. 

9887. Stoves for Heatino the Biast of Biast 
naces, W. Thomlinson, London. 

9388. ELecrric Tramways or M. Volk, 


London. 

9389. Locks, &c., for Doors, &c., J. Day and T. Wrig- 
ley, London. 

939u. Dryinc, &c., Printep EARTHENWARE IN Bis- 
cuit State, J. Bevington, London. 

9391. Sroprer for BorrLes, &c., G. Skudder and G. 
King, London. 

9392. PuriricaTion of SrwacE Waters, &c., J. Bock, 
London. 

9393. Vatve Gear fcr Enoines, J. FP. 
Meyjes, London. 

9394. Hatcuinc and Rearine Cuickens, R. 8. Ellis, 
London. 

9395. Compounp Steam Encines, H. H. Lake.—{&. 
Cox, U.S.)—9th June, 1885. 

7th August, 1885. 

9396. Yarns, B. and C. H. Cooper and R. Embley, 
manchester. 

9897. STONE-BREAKING, &c., Macurnes, C. Mason and 
A. Hiil, Leicester. 

9898. Sarety Lamps, W. Clifford, Sheffield. 

9394. Cicar, &c., HotpEers, B. Sudlow, Manchester. 

9400. Drivine Pu.teys, &c., A. House and A. C. Wells, 
Manchester. 

. Courtine, &c, Trucks, G. Turner, 
Manchester. 

9402, MinxiaTuRE J. Tufnail, 
Reading. 

9403. SHapinc Macuines, W. P. Thompson.—(J. H. 
Mehrtens, Germany.) 

9404. Biscuit Brake, D. Thomson, Glasgow. 

9405. STRIKING PLatEs, &c., tor Locks, N. Fellows and 
H. Winkley, London. 

9406. BevekaceE, T. D. Harries, Aberyst with. 

9307. RecuLarino, &c., VaLves, J. G. Smeaton and T. 
McG. McDonald, London. 

9403. for Sizing Wueat, &c., J. Clayton, 

mdon. 

9409. SounpING Apparatvs for Suips, J. Gordon, jun., 
and G. Lowdon, Dundee. 

9410. Locks, G. Lowdou, Dundee. 

9411. &c., 
London. 

9412. VaRNISHING, Paper, &c., W. Macrone, London. 

9413. Varnisu, W. Macrune, Loudon. 

#414, Dry CoLours, W. Macrone, London. 

9415. Evecrric Batreriss, J. H. Jonuson.—(L. A. W. 
Desruelles, France.) 

9416. Heaiine, &c., I. G. Betts, London. 

9417. Vent. and CuoLine, &¢., 1. G. Betts, 
London. 

9418, FoLpine SasHes, J. Carter, London. 

9419. CoaTine Laon and STEEL Su1Ps, &c., T. Harrison, 


W. Macrone, 


London. 
9420. for Boots and Suoes, G. F. Redfern.—(A. 
Baumgarten, Austria.) 
9421, Boots aud sHors, T. Shimeld, London. 
9422, DecoraiinG Giass, W. W. Boulton, London. 
9423. PROPELLING MecuanisM, W. L. Wise.—;Baror F. 


von Palstring, 

9424. for Borriss, R. B. Breiden- 
bach, Londun. 

9425. Sova CrysTaLs, &c., F. J. P. Cheesbrough.—(J. 
Hawticzek, Austria. 

9426. SuieLDs for Protectine Hats, J. E. Mills.—(7. 
Lever, U.S.) 

9427. PautoGRaPHic CamMERA Suotrers, T. Caldwell, 


ndaon, 

9428. Spiir or Setvace Motion, J. W. Shorrock and 
T. B. Taylor, London. 

9429, Buttons, R. Bateman, Birmingham. 

9430. Hooks fur Curtains, &c., K. W. 8. Barraclough, 


London. 

9431. BoitEerRs, L. W. Leeds, London. 

9432, Removine the Husks from Cocoanots, J. P. 
West and H. J. W. Raphael, London. 

9433. Rac Enornes, H. J. Haddan.—(J/. P. Korschilgen, 
Germany.) 

9434. Neep.es, B. H. Smith, Birmingham. 

9435. VenTILaToRS, T. Jenkins and B. Perress, 
London. 

9436. INsuLATING or CoaTinc Wires, F. Walton, 
London. 

9437. Formina, &c., Ice SurFacss, W. W. Nightingale, 
London. 


— 

9277. Clasp Knire with Marine Spike, R. Clarke, 

Sheffield. 

| 
| 
| 
| 
STANCES, &c., E. B. Watson, Crouch End, and H. B. 
Fulton, London. 
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9488. the Morton of Locomotives, W. F. B. 
Massey-Mainwaring, London. 
8th August, 1885. 
9489. Priytinc Macurnery, J. Salmon. Manchest 


cylinders side by side, with a division wall common to 
both, wherein the steam passages connecting said 
cylinders are formed, the two-way valves located 
within said passages and coupled to a wrist pin 


9440. Taps of SypHon Borries, T. H. Williams and C. 
Lauterbach, Brentwood. 
9441. UmBreias, &c., W. E. Heys.—(H. Biizenstein, 

Prussia.) 

9442. GLazep EarTHENWARE ConpvuiTs for SUBTER- 
RANEAN TELEGRAPH, &c., Lines (W. H.), Earl 
Poulett, London. 

9443. Sprine for Cosine Doors, W. Fryer, Birming- 


9444. STEERING VessELs, W. P. Thompson,—(D. F. de 
&. A. de la R. y Muniz, Spain.) 

9445. SHuTTLE GuARDs in Looms for Weavine, W. F. 
Robinson, Halifax. 

9446. CARBURETTING ATMOSPHERIC AIR, &c., W. G. 
Hudson and C. R. Bonne, Manchester. 

9447. Prosectinc ADVERTISING Lamp, E. Rogers and 
H. Stephens, Birmingham. 

9448. Tricycies, &c., F. C. Kilner, Leeds. 

9449. AcruatTinc the SHUTTLE-BoxEs of Looms, G. 
Hodgson, London. 

9450. CLeanrnc the Grooves of Tramway Raizs, R. 
Sellers, London. 

9451. Raprp Veuicies, N. Besobrasoff, London.-—6th 
July, 1885. 

9452. Liguip Merers, O. Brown, London. 

9453. ReavLatine, &c., the FLow of Liqurps or Gasgs, 
P. M. Justice.—{J. B. Holmes, United States.) 

9454. ArtiFiciaL MILLsToNEs or Burrs, H. J. Haddan. 
—-(R. Meissner, Germany.) 

9455. Cricket Bars, R. F. J. C. Allen, London. 

9456. Porntinc Wire Nass, &c., H. J. Allison.—(S. 
Loring and E. §. Morton, United States.) 

9457. Hoor and Drivinc Hanpie for R. 
Jaques, Newcastle-on-Tyne. 

9458. Fasrentnos for Earrines, W. H. Stokes, London. 

9459. DisrripuTine Vaccine Virus, &c., for ScRGICAL 
Usss, G. Brownen, Upper Tooting. 

9460. Szewinec Neepwe, W. R. May, London. 

9461. Permanent Way of Tramways, C. D. Abel.—(Z. 


SUBTERRANEAN GALLERIES, F. J. 
Brougham.—{ 7. R. von Grasern, Austria-Hungary.) 

9463. D. Falcke, London. 

9454. Fountary, J. H. Fay, London. 

9465. Price Faprics, C. Spannagel, London. 

9466. Acrvatinc the Brakes of Venicies, J. C. Col- 
man and F. Beauchamp, London. 

9467. Pumps, F. P. Preston, London. 

9468. Ocartnas, A. N. Mezzetti.—(B. Mezzetti, France.) 

9469. CLosets and W. Macfarlane, London. 

9470. Breakinc-pown Coat or other Mrverats, T. 
Nicholson, London. 

9471. Fisuinc Reets, J. Calder, Glasgow. 

9472. Driver for VEssELs IN or ON AIR or WaTER, C. 
E. Austin and W. Burchell, London. 

9473. Perampc ators, T. McGrah, Sheffield. 

9474. Uritisrsc or Sotar Heat for 
Ratsinc Water, &c., C. Tellier, London. 
75. Lamp Burners, H. H. Lake.—(S. Loewy, Hun- 
gary. 

9476. SEPARATION or Recovery of Trx from Scraps of 

NED Prate, H. H. Lake.—(P. A. Vergez, France.) 

9477. Uritisine Heat from Lamps, &c., H. H. Lake.— 
(M. R. von Pichler, Austria.) 

9478. Tosine, H. H. Lake.—(E£. Levavasseur 
and H. Witzenmann, France. 

9479. Bre-nives, J. A. Abbott, London. 

9480. Macwetic Compasses, E. A. Reeves, London. 

9481. Arrrxinc Trips to Cues, J. E. Reaney, 


London. 
10th August, 1885. 
9482. Wrspixc and Dovsiixe Yarns, &c., 8. Brooks, 
London. 


9483. AvuromaTic Cookrnc APPARATUS with ALARM, G. 
H. Winscom, Newport. 

9484. Mera.tic Arr-TicHT Boxes, W. H. and R. Moon, 
London. 

9485. Pistons, C. H. Cooper, Glasgow. 

9486. Disixrectants, W. D. Borland, Stowmarket. 

9487. Stirrentnc CerTarn Portions of Laprges’ WEAR- 
inc ApPaREL, A. Gobert, Paris. 

9488. Automatic Sicnats, J. Nicholson, Gateshead. 

9489. Measurine, &c., Gratin, E. O’Brien, Liverpool. 

9490. — Gear for VeLocirepes, H. Watson, 

urock. 
9491. Boss W. C. Burton, Rochdale. 
9492. Borter for Heatinc Purposes, J. Anderson, 


‘ast. 

9493. for Exrractryc O11 from Sexp, C. 

Benson and J. W. Garrett, Kingston-upon-Hull. 
ASCERTAINING LEVELS, &c., at a GLaNcE, J. Kent 

and E. J. Chabrel, London. 

9495. ApsusTaBLe Gearine for the Rotts of MANGLEs, 
W. E. Smith and G. Robinson, London. 

9496. Furnaces for Mettina, F. P. y Pablos, Paris. 

9497. Fractionat Giopes for EpucaTIONAL PURPOSES, 
W. and E. Quartermain, East Dereham. 

9498. ApsUsTABLE PaTTeRNs for GARMENTS, 
A. McDowell, London. 

9499. Scripinc AncuEs, &c., F. J. Beaumont and E. J. 
Chabrel, London. 

9500. Lowerinec and Ratsinc the Lirts of MANGLEs, 
J. Canfor, South Norwood. 

9501. Ancuors, J. Davies, Birmingham. 

— F. J. P. Cheesbrough.—{J. A. Read, 

9503. PropeLiinc Canoes, J. Pembery, Mortlake. 

9504. Hanp Guarp for Batsmen Piayine Cricket, J. 
Jeffrey, London. 

9505. for Paorocrapuic Lenses, G. Lowden, 


Dundee. 

9506. PresscrE Repuctne Vatves, J. R. Fothergill, 
London. 

9507. Trimminc Macuines, H. J. Allison. —(A. 
F. Smith, United States.) 

9508. Dust Guarps for Car Axe Boxes, F. J. Roberts, 
London. 

9509. Bett Buckie Drinxixc Cups, W. R. Johnston, 
New York. 

9510. Vioter and Bive Azo-pyes, H. J. Haddan.— 
(The Farbenfabriken, corm Bayer and Co., Germany.) 

9511. Nurs for Screwep Bouts, G. Wilson, Anerley. 

9512. Saape ReFiecrors, O. Guibout, London. 

9513. Guripine VesseE.s, A. Kellett, London. 

9514. Drawn CarTripce Cases, J. Bernstrém, 


on. 

9515. MusicaL Instruments, A. J. Boult.—{(W. F. L. 
Utendorfrer, Germany.) 

9516. Timexerrers, A. J. Boult.—(A. Kaiser, Switzer- 


land.) 

9517. Compryep CovPiine and Bourrer, T. V. Riordan, 
London. 

9518. Topacco Pires, J. Carter, London. 

9519. WaTEeR-cLoseT Apparatus, C. Winn, London. 

9520. Hyprants, J. Baker, London. 

9521. Topacco Pires, J. Rose, Tunbridge Wells. 

9522. EvLectricaL AccuMULATORS, P. 


mdon. 
Banps, H. Barrett and J. J. Varley, 


naon. 
9524. Matcu-pox Hoipers, E. A. Jahncke and H. W. 
Herbst, London. 
9525. Gumminc Envevopes, J. Richmond and W. 
hiting, London. 
9526. ELecrro-pynamic Motors, T. J. Handford.—(F. 
J. Sprague, United States.) 
9527. Motors for Erecrric Raitways, T. J. Handford. 
—(F. J. Sprague, United States.) 
9528. Bakers’ Oven, A. Gates.(C. Jung, Austria.) 


SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 
$21,325. Compounp Sream Enocrne, }. A. Turner, 


Detroit, Mich.—Filed March 12th, 1884. 
Claim.—{1) In a steam engine composed of two 


to both valves, whereby the same may be 
simultaneously operated, in combination with the 
jiston heads D E, secured to asingle stem and work- 
ng within the cylinder A, with the exhaust port C of 
said cylinder located between them, and the single 
valve B!, controlling the admission of steam alter- 
nately to the ends of the cylinder A, and at the same 
time exhausting the steam from the opposite end 


through itself into the space between the heads D and 
E, substantially as shown and described. (2) In a 
compound engine, two cylinders A and F, valves K 
between the same, the cylinder A, provided with two 
separate ports B, starting from the ends and ter- 
minating at a point a short distance from the centre, 
an exhaust port C, leading from the centre of the 
cylinder to the atmosphere, and a passage leading 
from the outside of said cylinder at a point between 
the nearest ends of said ports B into the centre of the 
cylinder, in combination with a valve B, constructed 
to alternately open and close communication between 
the ports B and the exhaust port C through the 
passage Cl, substantially as described. 

321,374. Cartripce, Azel S. Lyman, New York.— 

Filed January 26th, 1885. 

Claim,—(1) A cartridge isting of a shell charged 
with a solid cake of powder or other explosive mate- 
rial having longitudinal holes running through it 
from end to end, and protected by said shell from the 
action of fire upon its outer surface, substantially as 
and for the purpose setforth. (2) A cartridge consist- 
ing of a shell charged with solid cakes of powder or 
other explosive material packed in the shell and 


extending from end to end of the shell, and each 
vided with one or more holes piercing them longitu 
dinally, and being protected from the action of fire 
upon their outer surfaces, as and for the purpose set 
forth. (3) A cartridge consisting of a shell charged 
with a solid cake of powder, which is protected from 
the action of fire upon its outer surface by said shell, 
and at its rear end by the head of the shell, said cake 
and the head of the shell being pierced by longitudinal 
holes, as and for the p setforth. (4) A cartridge 
consisting of a shell ceomed with a solid cake of 
powder pierced from end to end by holes extending 
ugh the head of the cartridge, the cartri 

being provided with a projection extending rearwardly 
and adapted to bear aguinst ee and thereby form 
an open space back of the hi of the cartridge, as 
and for the purpose set forth. (5) A cartridge consist- 
ing of a shell ch: with a solid cake of powder 
pierced from end to end by holes extending also 
through the cartridge head, and provided with a 
firing-tube arranged to direct the igniting flame to the 
ee end of the powder cake, as and for the purpose 
set forth. 


321,378. Curren Heap, James B. Mahaffey, Baltimore, 
Md.—Filed February 24th, 1885. 
Claim.—A rotatable cutter head provided with an 
eye for attachment to a mandril or shaft, and having 
a tongue cutter with a straight peripheral face cl, 


and a dividing flange d, extending along the face, and 
a depression c3, parallel with the peripheral face, as 
set forth. 


321,941. Fricrion Ciutce, Albert B. Bean, New 
Haven, Conn.—Filed June 11th, 1885. 

Claim.—{1) In a clutch, a friction band or ring C, 
having one end cast integral with the pulley, and the 
other end secured to and actuated by a lever, and 
adapted toclutch a disc or drum fastened on the shaft, 


substantially as described. (2) The combination with 
the friction dise F, of the friction band or Cc, 
having one end cast in with the clutch pulley 
the lever A, pivotted to the band, the adjusting stud 
rin the end of the lever, and the cone g, all arranged 
and operated substantially in the manner and for the 
purpose specified. (3) In a clutch, a friction band or 
ring cast or formed integral with a pulley, arm, or 
other revolving part and adapted to clasp’ and operate 


a friction disc or drum, substantially in the manner 
described. (4) Ina clutch, the friction band or ring 
C, cast integral with an arm u secured to the pulley 
shaft and adapted to clasp a friction disc, in the 
manner specified. 


$21,959. Gas Macuine, Aaron W. Frail, Ashland, 
Mass.—Filed October 1st, 1884. 

Claim.—(1) The combination, with the case A, per- 
forated generating cylinders D and E, and the driving 
wheel J, of the tubular part or pipe G, for the purpose 
stated, all constructed and operated substantially as 
shown and described. (2) The combination, with the 
case A, provided with a pan B, the top part of the case 
A having the partitions or divisions j, of the perfo- 
rated cylinders D and E, tubular part G, and driving 
wheel J, all constructed and operated substantially as 
and for the purpose stated. (3) In a gas machine, the 
part G, provided with an inlet pipe M and an outlet 

ipe N, for the purpose stated, and constructed with 
Cestads for one end of driving shafts, as described, 
and made hollow to allow of the air passing through 
into the driving wheel, for the purpose stated, in com- 


(331, 959) 


bination with the driving wheel J and perforated 
cylinders D and E, substantially as shown, and for the 
purpose stated. (4) In a gas machine, the generating 
wheel C, made of two perforated or gauze cylinders D 
and E, the outer one being provided with lifting 
troughs or buckets, for the purpose stated, and means 
for revolving said wheel, substantially as 
described, in combination with the tubular part G and 
driving wheel J, substantially as shown and described. 


321,967. Device ror Makino Dries ror ForMino 
AvucER Heaps, Frank W. Hastings, Wallingford, 
Conn.— Filed January 19th, 1885. 

Claim.—The punch herein described, having its 
lower end or side cut away to form the plane surface 

B, one-half a of a turn or twist of an auger or bit, one- 


half } of a conical point, and the ¢, the half turn 

or twist increasing in thickness from its outer ed, 

and having the thick part d to form a cutting lip, su 

stantially as shown and described. 

$21,971. Avromatic Ain Brakeg,} William B. W. 
Howe, jun., and Albert Gartner, Savannah, Ga.— 
—Filed June 2nd, 1884. 

Claim.—(1) As an improvement in the Westinghouse 
automatic air brake system, an engineer's brake valve 
having a main valve capable of partial rotation, com- 
bined with a lever, and means, substantially as shown 
and described, for automatically gi a limited rota- 
tion to said lever and main valve, as set forth. (2) 


[321,971] 


The engineer’s brake valve A and handle a, having 
the pin m, combined with the spring B, having one 
end secured to said valve, and its other end free, and 
adapted to engage with the pin m, substantially as 
and for the purpose set forth. 


821,990. Device ror PREVENTING SPARKING IN 
Dynamo-ELecTRIC Macuines, Richard H. Mather, 
Windsor, Conn.—Filed July 1st, 1884. 

Claim.{1) A dynamo-electric machine provided 
with a magnet whore north or south pole is adjacent 
to the like pole of the armature, substantially as and 
for the specified. (2) In a dynamo-electric 
machine, a spark-preventing device consisting of an 
electro-magnet whose helix is located in the main eir- 
cuit of the machine, and one of whose poles is adjacent 
to the like pole of the armature, substantially as set 
forth. (3) In a dy lectric hi a spark- 
preventing device consisting of an electro-magnet 
which is attached to the field magnet, is located in 
the main circuit, and has one of its poles adjacent to 
the like pole of the armature, substantially in the 
manner and for the purpose specified. (4) In a 
dynamo-electric machine, an electro-magnet in cir- 
cuit with the armature and having one of its poles 
adjacent to the like pole of such armature, substan- 
tially in the manner and for the purpose specified. 
(5) In a dynamo-e i machine, a device to prevent 
8 ts #0 


placed that the neutral point or points of the armature 
of such machine shall be within the magnetic field 
thereof, substantially as and for the purpose specified. 
(6) In a dynamo-electric machine, a device to pre- 
vent sparking, consisting of an Senne in 
circuit with the armature and so placed relatively to 
the armature,,that one of the poles of such magnet 


[321,999] 


if 
Shunt Cireutt 


and the like pole of the armature shall be next to each 
other, substantially as specified. 


322.062. Compinep Fvet Converter anp Gas 
ZL. H. Nash, Brooklyn.—Filed November 
27th, 1882. 

Claim.—(1) The combination with a gas engine of a 
gas generator consisting of an air-tight reducing 
chamber having oil and steam supply pipe connec- 
tions heated within an enclosing chamber, and having 

a direct communication with the valve system of the 

pm whereby the gas is produced, decarbonised, 

and supplied direct from the producing and mixing 
chamber under pressure sufficient to enter the engine 
cylinder, substantially as described, for the purpose 
specified. (2) In combination with the valve system 
of a gas engine, a gas generator consisting of a heated 
air-tight chamber, into which oil is introduced under 
pressure with steam, and means for introducing air 
under compression into said mixing chamber or its 

s-discharging connection, substantially as described, 

c the purpose ified. (3) In combination with 

the valve system of a gas engine, a gas generator con- 

sisting of an air-tight cylinder a, suitable pipes for 
supplying hydrocarbon oil and air under pressure 


with steam to said cylinder, an enclosing heating 
chamber for said cylinder, and means, substantially 
such as described, for heating said air-tight gas pro- 
ducing and mixing cylinder and its oil-supplying pipe. 
(4) The combination with the valve system of & ys 

of a 


322,334. Stream Enoine, H. Herman Westinghouse, 
New York, N.Y.—Filed May 12th, 1885. 

Claim.—{1) The combination of one or more single- 
acting cylinders, each having its piston coupled toa 
crank pin upon a shaft fitted to rotate in a closed 
crank case or receptacle, a main or distribution valve 
adapted to reciprocate longitudinally to the oe 
in a valve chest communicating therewith y ports 
—— into their upper ends, an excentric located 
upon the shaft exterior to the crank case, and a bell 
crank or angle lever having one of its arms connected 
to the valve stem and the other coupled by a universal 


iil 


S 


en to the rod of the excentric, substantially as set 
‘orth. (2) The combination of a pair of single-actin, 

cylinders, each having its piston coupled to a cran 

pin upon a shaft fitted to rotate in a closed crank case 
or ee. a main or distribution valve recipro- 
cating longitudinally to the cylinders in a valve chest 
communicating therewith by ports opening into their 
upper ends, a centrifugal governor or regulator fixed 
upon the crank shaft exterior to the crank case, an 
excentric mounted a on the shaft and coupled to 
said governor, and a bell crank or angle lever having 
one of its arms connected to the valve stem and the 
other coupled by a universal joint to the rod of the 


‘king, consisting of one or more 


substantially as set forth. 
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_ | < heated reducing cylinder a having pipe connections 
| i ” with the working cylinder, a pipe for introducing 
hydrocarbon oil under pressure into said cylinder, a 
steam jet to spray the oil therein, a chamber inclosing 
said generator, and gas burners placed within said ib 
inclosing chamber supplied from the producer and 4 
heating the oil before its introduction into the hs 
generator, substantially as described. % 
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ELECTRICAL ENGINEERING AT THE 
INVENTIONS EXHIBITION, 
No, XI. 

Tue Gtilcher Electric Light and Power Company exhibits 
several large machines of the Giilcher type, or, to speak 
the lan; e of the company’s catalogue, of its safety 
system. is word system reminds one of those early 

ays of electric lighting when companies could only be 
formed and business undertaken by those who had a com- 
se system ready to hand. Nobody asked whether the 

ynamo taken by itself was a good machine, or whether 
the lamps were such that they would burn steadily with a 
a current and ata given difference of potential ; all 
that was required was that machine, switches, leads, and 
lamps should belong to the same system, and that the 
whole should make a show. Although it must be 
admitted that an electric light installation, like every other 
engineering work, can only be successful if every single 
part of it is adapted to its special duty, and in so far forms 
part of an organised system, yet too rigid an adherence to 
any special system may occasionally stand in the way of a 
natural development of electric lighting. Take, for in- 
stance, the original Brush system as first imported into 
this country. The dynamo was of excellent workmanshp, 


uired hardly any repairs for years, and was eminent 
suitable for lighting a number of arc lamps in anne f 


if 


Fic 4 


loyed the arc becomes too long, and the light, instead 

ing white and steady, becomes flaring of many 
colours, To bring down the pressure from 65 to 
50 volts a resistance must be inserted into every branch, 
and this entails a heavy loss of power, to say nothing 
of the additional fire risk incurred by the heating 
of the resistance coil. The latter can, of course, be 
avoided by proper precautions being taken for carrying 
away the heat by ventilation of the coil, but the fact 
remains that we generate the current at 65 volts and utilise 
it at 50 volts, or even at.a lower pressure. Here we have 
a clear loss of at least 23 per cent. of the — of the 
machine. If the potential were fixed at 110 volts, two arc 
lamps could be placed in series, and a sacrifice of 10 volts 
in an additional resistance would be quite sufficient to 
enable the lamps to feed properly. e do not know 
whether the Giilcher lamps can work in series, but there 
are several good differential lamps in the market which 
can be so arranged, and will burn with a perfectly steady 
light in parallel with incandescent lamps off the same cir- 
cuit. To perform this feat no special system is required ; 
a good self-regulating dynamo driven at a constant speed, 
properly arranged leads, and good are lamps, is all that is 
needed. In making the foregoing remarks we do not wish 
in any way to criticise the Giilcher dynamo or the Giilcher 
lamp per se, but we wish in fairness to the electric lighting 
industry generally to point out that other systems, or, for 


em 
of 


machines, and in common with other dynamos of that class 
it has of late years been improved by the multiplication of 
ita field nets, It is worthy of note that recent im- 
provements in cylinder machines have mostly been ir the 
direction of heavier armature cores and stronger fields, 
but not multiplication of — whilst in dise machines 
the greatest improvement been effected by increasin 

the number of field magnets and poles. Thus the origin 

Giilcher machine had four poles, and gave a current of 
220 ampéres at 65 volts. The machines now exhibited 
have eight poles, and give each a current of 400 ampéres 
at the same pressure, their over-all dimensions being 
nearly the same. It must not be thought, however, that 
the multiplication of poles alone is the cause of nearly 
doubling the output; constructive details have also been 
greatly improved. As will be seen from the annexed 
sketches, which show parts of the original machine in 
section, the armature core consisted to a great extent of 
wood, there being only a comparatively small amount of 
iron in it in the p Som of flat discs or washers fastened to 
each side of the central wooden ring. The attachment to 
the spindle was made by two gun-metal discs, between 
which the inner circumference of the armature was wedged. 
This system had all the faults of the original Gramme 
armature, inasmuch as friction pure and simple was relied 
on to transmit the driving power into the core, and the 


inner portion of the armature could not be ventilated. 


N 


NS 


| 
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Jour! Swan. 


The pag was essentially one of high tension currents, 
and if the company had strictly adhered to it, it would 
have found it difficult to utilise to the best advantage two 
subsequent and very important inventions, viz, the 
storage battery and the incandescent lamp. It 
wisely determined to drop the high tension system 
when using incandescent lamps and to build up a 
special dynamo for the purpose. The Giilcher system is 
essentially one of low tension currents, the pressure bei 

fixed at only 65 volts. No doubt, in the early days o} 
electric lighting, when the danger of electric currents was 
but imperfectly understood and almost generally overrated, 
such a low pressure, on account of its supposed perfect 
safety, was a very attractive part of the Giilcher system. 
Now-a-days we know that to touch two wires between 
which exists a constant difference of potential of even 
300 volts, may be unpleasant, but cannot be considered 
dangerous, whilst from a current flowing under a pressure 
of only 50 volts a dangerous shock is possible if the current 
be suddenly interrupted. The whole question of safety 
has shifted in the last few years, and nobody considers it 
in the slightest degree dangerous to maintain 100, or even 
200 volts in the main circuit of an incandescent installation. 
In fact, the standard pressure for incandescent machines is 
now 110 volts, in order that with due allowance for the loss 
of pressure in the leads 100 volt lamps coupled el can 
be used. The Giilcher Company, however, still seems to 
adhere to its original “safety system.” It builds its 
machines for 65 volts, and claims as a special advan- 
tage of this that it is able to burn arc lamps and 
incandescent lamps in parallel connection. Now, the 


difference of — on the terminals of any arc lamp 
is generally from 40 to 50 volts. If more pressure is | 


GULCHER DYNAMOS. 
the matter of that, installations put up without regard to 


any special system, may be just as safe as that advocated 
by the Giilcher Company. Asa matter of fact safety does 


| L 


not depend on the system, but on the men who design and 
put up the installation. 


The Giilcher dynamo belongs to the class of disc’ 


The cores of the field magnets were of oblong cross 
section, and uired therefore a greater length of 
exciting wire ag would have been the case had 
| they been circular. There was no cross coupling between 
| coils of the same potential, thus necessitating the em- 
ployment of four brushes. The resistance of the arma- 
_ ture was ‘063 ohms, that of the magnets 065 ohms; total, 
128 ohms. With the full output of 220 ampéres, the 
internal loss of electro-motive force was therefore 
28 volts, whilst the total electro-motive force developed 
was only 83 volts. The modern machines shown by the 
company are in every way an improvement upon the 
original type. We illustrate in Figs. 1 and 2 a longitu- 
dinal section and end elevation of their No. 6 dyname. 
The core of the armature consists of a central web of 
malleable iron, resembling a double T girder bent into a 
circle, and of thin iron plates laid into the two annular 
grooves between the outer and inner flanges of the girder. 
The plates are insulated from each other by distance 
pieces, and air is admitted into the space between the 
plates by a series of holes drilled parallel to the spindle in 
those of the core which are not covered by the coils. 
Each coil consists of twenty turns arranged in four layers. 
of five turns each, and as the coils are placed radially, 
there remain between successive coils wedge-shaped 
portions of the core which are exposed to the air. The 
core is mounted on a gun-metal wheel with flat arms 
radiating from a central hub which is keyed to the spindle, 
and thus the driving power is transmitted in a positive 
way to the core. e outer flange of the girder is pro- 
vided with rectangular — filling the space between 
neighbouring coils on the outer periphery, and holes are 
drilled into these projections in a radial direction, by 
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which the air entering laterally into the core may escape. 
These projections serve the double purpose of firmly 
holding the coils in place and of drawing in lines of force 
from the pole pieces in the well-known manner of the 
Pacinotti armature. The magnets are arranged to the 
right and left of the armature and are placed parallel 
to the spindle. Although the pole pieces surround 
the core on three sides, it is evident that the 

test number of lines of force enter the core 
in a direction at right angles to the surface of the iron 
plates or washers, and herein lies a weakness of the 
machine. The reason is obvious. We know that in solid 
bodies revolving before magnetic poles the tendency is to 
develope currents at right angles to the lines of force and 
at right angles to the direction of motion. In the present 
case the tendency will therefore be to induce currents in 
each plate in a radial direction, from the centre in those 
parts of the dises which at any time happen to be between 
one set of poles and towards the centre in those 
which are between the other set of poles. Let the shaded 
portions in the annexed 
sketch represent the polar 
surfaces, and thearrows the 
directions in which the 
electro-motiveforcesareset 
up, then it will be clear that 
in each plate there will be a 
series of internal currents 
circulating, as shown by the dotted lines. 


To prevent 
their circulation it would be necessary to cut the discs by 
numerous radial slots; but this would’ produce discon- 
tinuity of metal in the direction of the circumference, and 
thus greatly increase the resistance of the magnetic circuit. 
It is evident that the evil cannot be met by that remedy. 
But there is another reason why the arrangement is 


defective. The lines of force, in order to reach the inner 
plates, must leap across the air spaces which separate the 
intervening plates, and are thus considerably weakened. 
All these defects could be avoided if the core, instead of 
being built up of washers set at right angles to the 
spindle, were composed of a fiat band of iron coiled 
into the shape of a ring and placed within the annular 
groove between the outer and inner flange of the 
central girder. By varnishing the band, or coiling it 
with a band of insulating material inserted, electrical 
continuity in a would broken, 
whilst yet retaining magnetic continuity in the direc- 
tion of the circumference. Another method of over- 
coming the present difficulties is by the employment of 
iron wire for the core, and this has actually been done by 
Mr. Fricker, the electrical engineer to the company, in 
the latest and most improved type of machine. Although 
this machine is not exhibited it possesses considerable 
interest, and by the courtesy of the company we are able 
to place drawings of it before our readers. Before entering 
on its description we must yet say a few words about the 
machines actually exhibited. By increasing the number 
of poles from four to eight the output of the machine has 
been nearly doubled. It is easy to understand that by 
increasing the number of points on the commutator where 
we can draw current off—in other words, by subdividing 
the armature into a greater number of sections which are 
grouped parallel—we shall obtain a corresponding increase 
of current; but it is not so easy to see at the first glance 
whether or not this gain of current will be accompanied by 
a proportional loss of pressure. If we were to judge 
simply by analogy with voltaie cells we should expect to 
find such a loss, for everybody knows that hy grouping 
the cells of a battery | ise we 9 we gain current but lose 
electro-motive force. ogies, however, are often mis- 
leading, and to be safe from error we must decide the 
present case on its own merits, quite apart from any 
semblance it may have with something else. The average 
electro-motive force developed in a coil whilst passing from 
one neutral position of the field to the other is inversely 
proportional to the time occupied in making the transit, and 
directly proportional to the total number of lines of force 
which pass through the armaturecore on their way from one 
pole of the field magnets to the next pole of opposite sign. If 
n coils are contained in that section of the armature which 
corresponds to the angular distance between the two neutral 
= in the field, the electro-motive force developed 

tween the brushes will be x times that of a single coil. 
If we now double the number of poles there will only be 


3 coils between the two brushes, and the total electro- 


motive force will bes times that of a single coil. But the 


time occupied by each coil to move from one neutral space 
to the other is also only one-half of its previous amount, 
and if the number of lines passing from pole to pole has 
not been altered, the electro-motive force of each single coil 
will be doubled. The total electro-motive force taken from 
brush to brush has therefore not been altered, although the 
current has been doubled. Now, it might be asked, why 
not double the number of poles once more and again get a 
proportional increase of current? The answer is that we 
would soon encounter a limit to this process of multiplica- 
tion of poles in the difficulty of providing polar surfaces 
large enough for the passage of the full number of lines. 
The more poles we place around an armature of given dia- 
meter the smaller must each pole be, and the nearer will 
neighbouring poles of opposite sign come to each other. 
This has the double disadvantage of increasing the resist- 
ance of the magnetic circuit and of causing considerable 
leakage of lines, which, passing direct between the poles 
without touching the armature core, are, of course, lost for 
the production of electro-motive force. To counteract 
these influences it is necessary to unduly increase the 
exciting power on the magnets. We are inclined to think 
that the limit has been closely approached, and perhaps 
already overstepped, in the eight pole Giilcher machine, 


for if we neglect leakage of lines between the poles we | 


find, on theoretical grounds, that an exciting power of 8000 
ampéreturns on each horseshoe—or 4000 ampéreturns on 
each of the sixteen magnets—would be amply sufficient to 
get the full number of lines into the armature; whilst, in 


reality, the exciting power on each horseshoe is 19,000 
ampéreturns when the machine is giving the full output 
of 400 ampéres. There are fifty-six coils of ‘160 wire on 
the armature, each containing twenty turns, or in all 
1120 turns. The mean perimeter of each coil is ‘627 yards, 
so that the total length of wire on the armature is 
590 yards, its weight being 140lb. At 400 revolutions 
a minute the external pressure is 65 volts, and since there 


are four distinct circuits, we find that ” = 1475 yards 


of wire produce 65 volts, or 2°26 -yards of armature con- 
duetor are required for every volt in the external circuit. 
The armature core contains 2 square inches of malleable 
iron and 6°25 square inches of wrought iron. The magnet 
cores are cylindrical bars, 4in. diameter and 12in. long. 
Each core is wound with six layers of "160 wire, there 
being sixty-three turns in one layer, and all the sixteen 
magnets are coupled parallel. The machine is coupled up 


parts | as a series dynamo, and with the full output the density of 


current is 2500 ampéres per square inch of armature wire, 
and 1250 ampéres a. square inch of magnet wire. Since 
the employment of eight brushes would lead to serious 
tical difficulties, the system of eross-eonnections— 
escribed in our impression of July 24th, p. 62—is made 
use of. The connections are made by a series of copper 
dises, each provided with four lugs as shown at B in our 
illustration. The discs are insulated from each other, and 
are mounted on a wooden hub. The lugs are connected to 
the wires leading from the armature to the commutator 
by soldered joints. 

The resistance of the armature is ‘0116 ohms, and that of 
the magnets ‘015; total, 0266 ohms. The internal loss of 
pressure is, with 400 ampéres output, 10°6 volts, and the 
electrical efficiency is 66 


Be 7 86 per cent. The magnet 


coils contain 3030 yards of *160 wire, and weigh 710 lb.; if 


total weight of wire on the machine, 850lb. With the 
full output of 26,000 watts we find that every pound of 
copper produces 30°6 watts in the external circuit. Atour 
standard speed of 1000 revolutions a minute, the output 
would therefore be 76°5 watts per pound of copper. e 
illustrate the new six pole Gillcher machine in Figs. 3 and 4. 
Mr. Fricker has judged rightly that in order to produce a 
maximum of electro-motive force with a minimum length 
of wire on the armature, the core of the latter should be 
of circular cross section, and he accordingly forms it by 
winding iron wire into an annular tube of gun-metal, as 
shown. To prevent the creation of Foucault currents in 
this envelope, he interrupts its continuity by radial saw 
cuts placed at frequent intervals. The machine is intended 
for an output of 12000 watts when driven at a speed of 
500 revolutions a minute; current, 160 ampéres; pressure, 
75 volts. The machine will be series wound, and, accord- 
ing to calculation, the resistances will be as follows :— 
Armature, ‘0147 ohms; field ets, °0243; total, 
0390 ohms when at work. Loss of pressure, 62 volts; 
efficiency, 92°3 per cent. 


THE NEW ORGAN IN WESTMINSTER ABBEY. 

THE modern organ possesses a structure so ingenious 
that it presents a great deal which cannot and does not 
fail to interest engineers. Its mechanical details, indeed, 
are marked throughout by a remarkable perception of the 
proper means required to attain a given end; and the 
splendid instrument which we illustrate this week is 
replete with mechanical refinements, which render it in 
every respect worthy of study. 

In our impression for June 2nd, 1882, we illustrated 
the Crystal Palace organ as rebuilt by Messrs. Gray and 
Davison, and we then described in considerable detail 
the principles of an organ as a whole. It will be unneces- 
sary, in describing the Westminster organ, to go over the 
ground again, but it will be well to give a few words of 
explanation, which will render what follows intelligible. 

The music of an organ is produced, as is well known, 
by blowing air into pipes. These pipes may be divided 
into two distinct classes, technically known as flue pipes 
and reed pipes. The first are neither more nor less than 
whistles; they vary in size from about jin. long and 
gin. in diameter to over 32ft. long and 2ft. in dia- 
meter, or even in some cases to 3ft. square. In all 
cases they have a slot, in a flat plate or languid, 
as it is sometimes called, through which the air 
rushes and is split into two columns by a sharp 
edge or tongue. The column which ascends inside 
the pipe is thrown into vibration in a way not clearly 
understood, and produces @ musical note 
for its place in the gamut on the length of the column of 
air vibrating inside the pipe. By stopping up the top of 
the pipe an effect is produced equivalent to doubling the 
length of the pipe. Thus, a stopped 16ft. pipe is equiva- 
lent to an open 32ft. pipe, but there is a sacrifice o 
tone quality entailed. As to the character of the note, 
that depends on the material of the pipe and its shape, 
especially at the mouth. 

Pipes of the second class are called reeds because, 
instead of resembling whistles they derive their sound 
from vibratory tongues or reeds, and they also are of all 
sizes, from that of a child’s penny trumpet up to 32ft. 
long. Here again while the position of the note in the 
gamut is determined by the length of the pipe, the quality 
or nature of the note is settled by the reed and the shape 
of the pipe. Various pressures of wind are used for 
different sets of pipes or “stops.” The pressure varies 
between about 4in. and 14in. of water. In some 
foreign organs very high pressures—as much as two or 
three pounds on the square inch—have been tried, to pro- 
duce special effects ; but the high-pressure system has not 
been successful. A common defect in organs is “over- 
blowing”—that is to say, working with too high a 
pressure, which always tends to produce harshness of 
voice. 

Each pipe in an organ can produce but one note, and 
consequently for every note there must be a separate pipe, 
but besides this each key may control several stops, in 


which case there is an equal number of pi Thus, if 
we take an octave controlling five stops, we core thirteen 
tones and semi-tones, and 5 x 13=65 separate pipes. That 
is to say, we have five D’s, five C’s, and so on, and the D 
of is able to sound D on, let us say, a Hohl flute, a 
dulciana, keraulophone, a cor Anglaise, and a Suabe flute. 
By the use of sliders—thin plates of wood with holes in 
them—pushed in and out by the draw stops at the side of 
the organist, any one or all of these pipes may be shut off. 


If all the five stops we have named are pulled out at once, 
then when the key D is _ down by the organist, all the 
ve named will speak. If they 


D pipes of the stops we , 
are ushed in but one, say the Suabe flute, then thac 
only will be heard. The organist has therefore, in a sense, 
a band under his control, and much of his talent is 
shown by the way in which he eombines his stops to pro- 
duce the best orchestral effect. 

Furthermore, it must not be forgotten that every organ 
of any importance is composed of several distinct instru- 
ments, each controlled by its own separate keyboard. 
Thus, in the Westminster organ there are four keyboards 
and a set of pedals, or five organs in all, but by a very 
ingenious arrangement known as a coupler, the keyboard 
of any one o: ean be made to control the keys of any 
or all the others. A full list of the couplers, no Jess than 
twelve in number, of the Westminster organ will be found 
further on. 

In order to admit the air to the pipes, valves, technically 
known as ets, are employed, these are really hinged 
valves f. with leather. Each key controls one valve, 
no matter how many pi stops—there are to that key. 
The pulling down of the hinged valve admits air under 
pressure to a long narrow box on which all the pipes for 
the given note of the various stops are planted. When 
the valve is opened all the pipes on that box would speak 
it were not for the sliders which, when in, stop the 
mouths of all the pipes; only that pipe can speak whose 
sliders peepee to be drawn out; for although pressing 
down the key has admitted air to the box, the air cannot 
get out of the box to the pipe unless the sliders are in the 
proper position—that is to say, unless the stop is pulled 
out. It will be seen that the sounding pipe need not be 

lanted on the box. It will suffice if a small tube is led 
rom the box to it ; and in nearly all large organs this is 
done, especially in the case of the large pipes which could 
not be planted on a “sound-board,” as it is called, of reason- 
able dimensions. As lightness of touch is essential to the 
production of good music, it is essential that the valves 
(pallets) should move with very little resistance. In the 
best modern organs what is known as a pneumatic arrange- 
ment is employed, a full illustration of which will be found 
in Tue Enoiveer for June 2nd, 1882. The principle 
involved will be readily understood. The pallets proper 
must be of considerable size, especially for the larger 
pipes, and their resistance would therefore be great even 
when balanced, because balancing cannot be carried too 
far, or the pallets would not shut with sufficient prompti- 
tude. To get over the difficulty and take the strain off the 
organist’s fingers, the keys control small pallets carefully 
balanced, a these admit wind to valve boxes, which 
wind pulls down the pallet controlling the speaking pipes. 
The arrangement closely resembles that in use in some 
steam pumps, where a very small valve admits steam to 
work a large valve. 

It will be understood that it is necessary to place the 
pipes of an organ in various positions, and a glance at our 
double-page cut will show that the pipes are scattered 
over a great area; some are on the und floor or floor 
level of the Abbey; others stand high up near the roof; 
others, again, are behind the organist, who sits in the 
centre of the screen facing the north. In old practice 
there was only one way of connecting the keys with 
the pipes, namely, by light rods of wood and wire called 
trackers, which were always heavy to move and liable to 
get out of order. In the Westminster organ air tubes are 
used instead of trackers, and the motion of the key under 
the organist’s finger is responded to by the instantaneous 
opening of pallets all over the organ under the impulse of 
the air pressure transmitted through these tracker pipes, 
as we may call them. The sliders are worked in the same 
way. Nothing can be more elegant in its application or 
satisfactory in practice than this beautiful system of 
transmitting power to a distance. What we have now 
said will, we believe, render all that follows quite intelli- 
gible. Those who wish to go further into the subject we 
must refer to our impression for June 2nd, 1882. 

The Westminster Abbey organ is one of the most repre- 
sentative among the great organs which have lately been 
built in this country. Few Shirel organs are of larger 
size regarding the number and variety of stops, and none 
exhibit a more complete system of scientific action and 
appliances of the most recent class of invention. The 
organ which has now given place to the new instrument 


¢| was built in 1730 by Schreider and Jordon, who were 


well-known and excellent builders of their time. The 
scope of English organ-building in the eighteenth century 
was, however, extremely limited, and in no way to be 
compared with the art as practised on the Continent, 
especially in Germany, where fine, large organs were built 
before the time of Bach. The Abbey instrument consisted 
of three manuals, of which the great and choir extended 
to G G, and the “echo” or swell to fiddle G only; while no 
pedal organ whatever was thought necessary, although this 
department was duly recognised a century before among 
our German and other neighbours, Avery added some 
petal pipes—probably an octave only—at about the end of 
ast century, and a few other alterations seem to have been 
made at that time. 

In 1828 Messrs. Elliott and Hill supplied a new swell 
organ to tenor C, and extended the pedal pipes to G G G, 
24ft. This was not the first occasion when this old firm 


had charge of the Abbey organ, having obtained the care 
of it at the beginning of the century, since which time it 
has received treatment from their hands only. In 1848 
Messrs. Hill added an additional octave to the swell, thus 
extending its compass to C C, with extra stops of various 
kinds. The great organ was increased in size and enlarged to 
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the C C C compass, and the pedal keys made to act upon 
the great clavier, and the pedal pipes carried pra ge 
CCCC, 32ft. This same firm in 1868 added a fourth 
manual, or solo organ, with a tuba, vox humana, and other 
solo stops, though great difficulty was experienced in 
finding room for these additions on the screen, already 
much encumbered by the 32ft. pedal pipes, which were 
_ horizontally for want of space on the north and south 
side. 

Although these last alterations greatly added to the 
efficiency of the organ, yet there were many defects in the 
instrument as judged from a modern standpoint, the chief 
being the absence of a separate pedal organ, the cramped- 
up arrangement of the sound boards, and the CCC 
compass of the manuals. Mr. Turle, the late organist, was 
so accustomed to his instrument that he thought little of 
these imperfections, and it was only on the appointment 
of Dr. Bridge that attention was turned to the necessity 


north side was also appropriated for the reception of the 
great 32ft. pedal reed, which [tat considerable space. 
For some time the question of blowing and blowing power 
remained undecided, but eventually it was determined to 
construct a special vault in the cloister green, which could 
contain the blowing feeders, and also a gas engine to drive 
the same; and arrangements were made for taking the 
wind into the Abbey by means of underground pipes of 
large size passing from the vault to the reservoirs within 
the organ itself, 
(To be continued.) 


MISCELLANEOUS MACHINERY AT THE INVEN- 
TIONS EXHIBITION. 

In the mining section, Messrs. T. Docwra and Son, 

London, show one of the latest types of diamond borin 

machines for making artesian wells and prospecting for 
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of a complete alteration in the Abbey organ. For some 
time, however, the scheme was abandoned, and it was not 
till 1883 that Messrs. W. Hill and Son’s plans for the 
rebuilding were finally accepted by the Chapter. It 
was then resolved entirely to reconstruct the organ, 
retaining only such stops and certain sound-boards of the 
old instrument as could be conveniently used again, and 
in doing this the most conservative spirit was manifested. 
The old great organ was originally on the north side of the 
screen, under the arch; the swell on the south; the choir 
and solo in the centre of the screen; and the pedal lying 
horizontally. It was determined greatly to increase the 
2 pe of both the north and south organs; the great, solo, 
and portion of the pedal to occupy the former position; the 
swell and other portion of the pedal the latter; while it 
was found best to owe the choir organ in the centre of the 
screen—towards the west—allowing the console to oar 
a middle place, which will enable the player to see bot 

the Decani and Cantoris sides of his choir in the stalls 
below. The space within the walls of the screen on the 


MACHINE. 
minerals, the invention of Mr. J. K. Gulland, Westminster, 


and which is under the superintendence of Messrs. Price 
and Belsham, Queen Victoria-street, E.C. The use of black 
diamondsfor boring purposes wascommenced in this country 
about twelve or thirteen years ago, at which time the 
carbons could be obtained at about 4d. carat, whereas 
now the price is from 20s. to 25s., according to the quality. 
Since then many hundreds of bore-holes have been put 
down in Great Britain, while a great number of machines 
have been sent abroad. No doubt the special reason 
why the diamond drill has met with such a large 
degree of success is the excellent evidence it gives 
of the strata bored through; the solid cores obtained 
by it enabling geologists and mining engineers to form 
much more correct ideas of the chances they have of 
realising the object of their search than was possible with 
the pulverised material brought to the surface with the 
old-fashioned boring tackle. The ordinary core tube is 
about 30ft. long, having a crown in which the diamonds 
are set, screwed on the end. The weight of the bore rods 


when revolving forces this crown into the strata, leaving a 
solid core standing up in the interior of the tube, this 
core, when the tube is withdrawn, catching on projecting 
claws and being brought up to the surface. The tubeis 
then emptied, lowered again, and refilled by the same pro- 
cess, so that as the boring advances a perfect mei is 
kept of the strata penetrated. To avoid the possibility of 
a core dropping out, and in order to obtain a higher per- 
centage of all cores, Mr. M. Belsham designed and 
patented a special core tube in 1874, which has been suc- 
cessfully used in many instances. It consists of an inner 
stationary tube pivotted to the socket of the outer or boring 
tube, an annular space being left between the two for the 
passage of water. After the crown cuts the core the inner 
tube forms a shield and receptacle for this core, which is 
effectually prevented from dropping out by means of 


g | sliding wedges, the weight of the core tending to contract 


the wedges. The inner tube is suspended from the first, 
and adjusts itself to the core as it passes up. At the 
Exhibition cores as large as 2lin. in diameter may be seen 
which have been brought up from a depth of 800ft. below 
the surface. In testing ground for minerals it is, how- 
ever, unnecessary to make such large borings, 4in. and 5in. 
in diameter being about the usual size. The larger bore 
holes are chiefly made for artesian wells. 

The machine which is exhibited by Messrs. Docwra 
and Sons, the well-known contrac ors, is illustrated 
herewith, and is remarkable for its careful design ani 
compactness. It is the smallest size nade, and may be 
seen in operation at the Exhibition, buing with a 3in. 
tube in sandstone, and making cores about 14.u. uiameter. 
It consists of a framing of wrought iron channel bars 
secured by gusset sa the base being rivetted, while 
the remainder is bolted for convenience in shipment and 
transport. The whole of the driving gear is fixed to the 
base, instead of being overhead as in the older types of 
machines, an arrangement which secures great steadiness 
even at high spate of working. The power is usually 
applied by means of a belt from a portable engine, three 
sets of gearing with clutches being provided on the first 
motion shaft, so as to vary the speed according to the 
nature of the work. These three powers may be used 
either in boring or in drawing the rods, and are ready the 
instant they are required, so obviating the necessity of 
changing wheels. There is also a special arrangement of 
worm gearing, by means of which a heavy strain can be 
exe! direct on the bore-rods in order to break off the 
core, or to be used if required in cases of emergency. This 
worm gearing may be actuated either by power or by 
hand. The boring-rods are counterbalanced by means of 
a wire rope wound round a drum, which is caused to revolve 
by gearing. Oneof the principal and most important features 
in the machine is the moving crosshead, a section through 
which is shown, This crosshead is made to swi 
round on the wrought iron vertical shaft by which the 
power is transmitted to the boring tools, thus enabling the 
rods to be uncoupled with great ease, and doing away with 
the necessity of moving the machine, or having a raised 
platform at a height of from 8ft. to 10ft. from the ground. 
Greater lengths can also be drawn, which is of considerable 
advantage when this operation has to be performed several 
times during the day. For lifting the rods a chain is pro- 
vided, actuated by a suitable drum, and leading over a 
sheave at the vA of the shear legs. The usual method of 
setting the carbons in boring crowns is by shaping holes 
in the lip to suit each piece, and then securing them by 
caulking the steel all round. When large sized crowns 
are being used in a moderately hard stratum, the carbons 
are inserted in tapered steel plugs, which are afterwards 
let into the lip, the advantage of this plan being that they 
can readily be removed 
and re-set in a crown of 
another size, thereby con- 
siderably reducing the 
stock of carbons. The 
importance of this will be 
more readily appreciated 
when it is stated that the 
value of a large crown is 
very frequently as much 
as £500. The speed of 
working the boring-rods 
varies according to the 
nature of the stratum and 
the size of hole, but may 
be taken at about 200 
revolutions per minute for 
holes from 3in. to 6in. dia- 
meter, down to fifty revo- 
lutions for large sizes. The 
rate of boring is also sub- 
ject to great variation, but 
an average working pro- 
gress may be reckoned at 
about 20ft. per day for the 
larger sizes. During the 
wholetime of boring, water 
is forced down thetubes by 
an independent pump, in 
order to cool the crown 
and wash away the cut- 
tings. Fig. 1 is a view of 
boring tube with crown 
attached, the upper portion 
being formed into a sedi- 
ment box for 
the larger cuttings was 
up by the ae. These 
pass up round the outside 

the upper in e 

cleared out from time to time. Fig. 2 is the same tube as the 
foregoing with the crown replaced by an extractor, which 
is used in breaking off and drawing cores. An addition to 
the arrangement as illustrated is sometimes made by 
placing a winding drum on a frame between the portable 
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HENLEY-ON-THAMES SEWAGE WORKS. 


HYDRO-PNEUMATIC SEWAGE PUMPS. 


engine and machine, this being used in connection with a 
wire rope for quickly clearing out sand or loose pieces of 
rock from a deep bore-hole. A special tool is provided for 
this purpose, and as it can be lowered to a depth of even 
1000ft. in a few seconds, and withdrawn almost as rapidly, 
it is very much more expeditious than uncoupling and 
coupling up screwed rods. 

The samples of cores to be seen at Messrs. Docwra and 
Sons stand, are all from actual borings made in London 
and neighbourhood. One piece taken from a depth of 
about 830ft. at Kettering-road, Northampton, is a good 
example of what the diamond drillcando. We understand 
that a large number of Gulland’s patent machines have 
been constructed, and have been used most successfully 
both in this country and abroad. As already stated, the 


apparatus has evidently been very carefully designed, and 
is both neat-looking and substantial in construction. The 
workmanship and finish seem all that could be desired. 


HENLEY-ON-THAMES SEWERAGE WORKS ON 
THE SHONE HYDRO-PNEUMATIC SYSTEM. 


WE publish engravings of some of the machinery which is to be 
used in ing out this system at Henley-on-Thames. The 
description which follows is from the specification :— 

The air compressors to be in duplicate of the type known as 
Sturgeon’strunk air compressors, 
with Shone and Ault’s improve- 


to be carefully drained by the most approved form of steam 
trap. The low-pressure cylinder to be fitted with a three-way 
cock, as an auxiliary starting valve, to admit boiler steam 
directly to the piston for starting the engine. The slide valves 
to be moved by excentrics, and both cylinders to have separate 
expansion valves on the back of the main valve, formed of two 
flat plates, whose distance from each other can be altered by 
means of right and left-handed screw threads in the valve 
spindle, to be adjusted by a hand wheel on the high-pressure 
and a nut on the low-pressure cylinder while the engine is 
running, the degree of expansion being indicated on a scale. 
The bed-plate of the engine to be heavy and substantial, 15in. 
deep, the top 2in. thick, the bottom having a strong rim 2ip. 
deep by 2in. thick, all round the rest of the bed-plate to be jin. 
thick. Each bed-plate to be securely bolted to a stone and con- 
crete foundation by sixteen strong wrought iron foundation 
bolts of the best quality, 1jin. diameter, passing through bosses 
15in. deep inside the bed-plates, secured to the same by sub- 
stantial ribs. The engine to have a pendulum governor, that 
will prevent excessive speed, but not to act under 100 revolu- 
tions per minute, the normal speed being 45 revolutions per 
minute, the speed of the engine being regulated entirely by 
the pressure of the air in the main; this pressure acting 
on a pressure governor, which closes an equilibrium throttle 
valve, so that the greatest variation of pressure in the mains 
should never amount to more than 2 1b. per square inch. The 
main crank shaft to be of the best approved description of 
Bessemer steel 4}in. diameter, having four cranks—two for the 


ments thereto. The air com- 


pressors to be vertical on strong 
cast iron box standards, and 

to consist of two single-acting SS 
cylinders 14in. diameter, bolted : 
securely to the standards, as 
shown in the drawing, and fitted 
with water jackets screwed 
round thecylinders. Thecylin- 
der ends to be movable, and to 
act as outlet valves for com- 
pressed air, as shown on draw- 
ings. The two single-acting 
pistons to be securely bolted to- 


gether by wrought iron piston- 


rods connected to a centre cross- 
head. The pistons to be fitted 


with cast iron piston rings 
pressed outwards with spiral 
springs. The inlet valves for 
free air to be in the centre of 
the pistons, and the two valves 
to be connected together with 
a valve spindle in such a way 
that one of the valves must 
always be open when the other 
a shut. ; The valve spindle and 
inlet valves to be balanced by a spiral spring supporting 
the weight of the same. The | 
by a friction clutch with lignum vite bearings, and fitted | 
with a screw in such a way that the amount of friction can be | 
adjusted while the engine is running. The combined pistons to | 
be moved by two wrought iron connecting-rods and by two | 
cranks, each of 104in. throw. The length of the compressing | 
cylinders to be such as to allow the pistons 2lin. stroke without 
clearance whatever. 

team engines.—Each pair of single-acting air compressing | 
cylinders to be fitted with a 
steam engine with injection condenser. The high-pressure cylin- 
der to be 1lin. diameter, and the low 19in., both 18in. stroke. The 
piston-rods to be of Bessemer steel of approved quality, 2gin. in 
front and 1,%sin. diameter at the back. The crosshead and guide 
to be made in one piece with the piston-rod, as shown in the 
drawing. The connecting-rods to be of the best wrought iron, 
forked in the crosshead end, and with the crank end of the 
usual marine type. The connecting-rods to act on the same 
shaft as the air compressing connecting-rods, but on separate 
cranks ; one of these cranks to be in the same direction as the 
air compressing cranks ; the other of these cranks to be at right 
angles to the other three. The pistons to be of the same. 
description as the air compressing pistons. Both cylinders to | 
have their sides and ends carefully steam jacketted; the steam 
jackets to be supplied with steam direct from the boilers, and 
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PLAN OF SHONE’S SEWAGE PUMPS. 


air compressor, with 104in. throw, and one for each of the steam 
engine cylinders, with Qin. throw, as above described. Each 
set of engines and compressor to be fitted with two fly-wheels, 
6ft. diameter, and weighing about 15 cwt. each. The condenser 
to be fitted with an air pump driven from the main shaft by a 
12in. pulley and belt. The air pump cylinder to be 10in. 
diameter, single-acting, 6in. stroke. All circular joints in the 
engines and compressors to be carefully tooled, filed, and ground 


| together with emery, so as to fit steam-tight without any pack- 


ing whatever. All bolts, screws, and studs best Swedish iron. 
All parts of the engines and compressors to be fitted with the 
greatest care, and to be of the best materials. 

Steam boilers.—For each set of engines and compressors one 
Lancashire boiler has to be provided, 22ft. long over all. Boiler 
shell, 6ft. diameter, with two internal 27in. diameter flues. The 
grate to be 4ft. 4in. long; each internal flue to. be fitted up with 
ten Galloway tubes. The boiler to have a steam dome 33in. 
diameter, 43in. high, two safety valves, and all the usual 
fittings. The front end plate of the boiler to be set back Qin, in 
the shell, and the space filled in with silicate cotton or other 
non-conducting material. Boiler to be of best wrought iron 
plates, and Lowmoor fire-box. 


TRAMWAY ENGINES.—A competitive and extended trial of steam 
engines is proceeding in Antwerp; the steam 


engines are not fitted 


with condensers, 


A WORD TO A FOREIGN CONTEMPORARY. 
Tue Mechanical Engineer, a clever New York contemporary, has 
the following :— 

“If the London ENGINEER is not above taking friendly advice 
from us, it will withhold further criticism upon United States 
cruisers and naval vessels until it knows something about them. 
Its issue of July 10th contains a long critical article based, as to 
knowledge, upon a recent report made to the Secretary of the 
Navy upon al _ defects in the Dolphin, which are said to be 
serious, The London ENGINEER is, as a rule, fair-minded and 
honourable; being so, we do not see how it can justify itself, and 
risk its reputation for fair dealing, as between man and man, by 
adverse criticisms upon American engineers based upon ex parte 
evidence. Our contemporary will bear in mind the fact that since 
the Dolphin has been called in question, and since a board of 
examiners have passed their opinion upon her—based upon incom- 
one side has been heard. The Advisory 

, who are responsible for the plans of the Dolphin, made a 
response to this report to the Secretary of the Navy, which has 
never been made public. Is the London ENGINEER willing to 
criticise professionally upon a matter which, from the nature of 
things, it can know nothing of? If our contemporary will turn its 
ear in our direction for a + we will whisper in it that the 
so-called report of the examiners is a matter of derision among 
engineers—professional constructors of engines—everywhere in 
this country. Our re int bi the leading members of 
the profession, and includes shipbuilders of long years of experi- 
ence in wood and iron; it embraces men whose successful ships 
are running in all our waters, and not a solitary individual has 
endorsed or approved of the findings of Sec. Whitney’s Board. 
We beg to remind our contemporary that, though seas roll between 
us, engineers are of no country; they are cosmopolitan and 
fraternise everywhere. American bers of the profession do 
not fear criticism but court it—when made with full knowledge— 
hoping thereby to learn something. We may be pardoned for say- 
ing that in the criticisms of the London ENGINEER they see only 
undue haste to proffer opinions unsolicited.” 


Fair play for the Dolphin and all concerned by all means. 
Would it not be as well, however, if the Mechanical Engineer 
read some of its contemporaries now and then? It strikes us that 
a good deal has been published in the United States in Mr. Roach’s 
favour. After all, is the Dolphin a success or a failure? 


THe Larcest DyNAMITE GuUN.—On roughly-hewn trunnions in 
the centre of Ribbon and March’s shops in Jersey City yesterday 
there rested a peculiar looking mass of tubing, that was explained 
by the foreman to be the most powerful gun in the world, It had 
just been finished, and the last polish was being put on by a dozen 
mechanics. The monster, for such it is, was cast for the New 
York Pneumatic Dynamite Gun Company, and if the expectations 
are realised, nothing afloat can withstand one of its terrible broad- 
sides. The barrel is 60ft. long, breech-loading, and weighs 
43 tons. It is of heavy wrought iron, brass lined throughout, and 
with a full bore of 8in. ft was cast in four sections, 15ft. 
long, with iron collars, which are welded together with stout 
steel bolts, The barrel is bolted to eight reservoirs, where the com- 
P d air y to fire it is stored. Brass nozzles connect the 
reservoirs to the barrel and the amount of air necessary to throw 
out the projectile is regulated automatically. Upright castings 
carried on 12in. channel irons support the whole, which is moved 
by compressed air to any position desired by the gunner. More 
formidable looking than the gun itself is the projectile fired. The 
cartridge, which is of brass, is 5ft. long, and fits the bore snugly. 
In an iron cone at the head of the projectile 180 lb. of dynamite 
are stored, covered with a slight cap of thin metal, which is 
easily broken off, exploding the projectile wherever it strikes. 
When the gun is charged the gunner takes his stand on a platform 
behind the barrel, and by means of a lever closes the breech. B: 
simply turning a crank the desired elevation is obtained an 
fixed. The lowest of the levers opens the nozzles leading from the 
air chambers and instantly the shaft cartridge is thrown out. 
Sufficient air to fire six projectiles is stored in the cylinders. There 
is no recoil, and the position of the gun remains unchanged. 
As soon as the carriage is completed aud the gun mounted it 
will be taken to Fort Lafayette, where the tests will be made 
under the supervision of a commission of naval men appointed 
by the Government to report the result of the experiments. 
“Yes, sir,” said the foreman, as he proudly surveyed the 
gun yesterday, “‘that is the biggest piece of ordnance ever 
built in the world. It puts in the shade anything ever made 
by Krupp, and then it was all made in this little shop. Work 
was in October, but the boring was so difficult that it 
required much longer time than we calculated. It has been 
tested and shows no signs of weakening under a pressure of 
2500 lb. to the square inch. I feel sure that it will revolutionise 
modern warfare, and for coast defence I think it has no equal.” 
The company expects to sell the gun to Secretary Whitney if it 

roves serviceable, and it hopes to get orders for more of the same 
Kind. York World. 
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rise simultaneously all along the train, and with a 
uniformity which is remarkable. Upon turning the 
handle to the left again they as simultaneously fall; 
but this is not all. The brake can be applied with the 
greatest nicety by simply regulating the amount of air 
allowed to escape from the driver’s valve, as we have our- 
selves witnessed on the 
cylinder. By decreasing the pressure in the brake pipe a 
few pounds only, the piston-rods slightly emerge, sufficiently 

rhaps to take up the slack of the brake gear without 

ringing any force to bear upon the wheels; a little more, 
and the blocks will rub gently, sufficiently to steady a train, 
say, on taking a curve. A further reduction in the train 
pipe will give, perhaps, enough brake force for an ordinary 
station stop, in making which only a small quantity of air 
need ever be used ; and so on by increments up to the full 
application of which the brake is capable, and which, of 
course, could have been applied in the first instance if 


n 

It cannot be denied that in performing what has been 
illustrated—not only at the Exhibition, but in daily prac- 
tice all over the world—Mr. Westinghouse has accomplished 
a t feat. He has contrived, in fact, without the doubt- 
ful aid of electricity, to bring a power to bear at a point 
removed a long way from the operator as quickly as at one 
close to him, and has succeeded in making a large number 
of brakes work like one. The great object which Mr. 
Westinghouse set himself to achieve was to bring the 
requisite force against the wheels over the greatest length 
of train in the shortest possible time, and his success is 
unquestionable. Quickness of application, in fact, is 
everything in a brake, for reasons Thich probably require 
no explanation. It is not, as some have thought, a ques- 
tion of getting more force—so long, that is, as there is 
sufficient—but of celerity in bringing the requisite power 
into action. It is obvious that whatever arte the means 
of getting the power employed, or however objectionable 
such means may be, one system can sooner or later bring 
the same force to bear as another. It isthe delay in doing 
so, however, which virtually renders certain systems 
impracticable for general use, and which, if used at all, 
can only be employed at the sacrifice of that instantaneous 
and simultaneous action which we have shown is so 
essential. {t must not be understood that 400ft. is the 
limit on which the Westinghouse brake can work satis- 
factorily, since it is frequently used on passenger trains 
in this country from 600ft. to 900ft., or even 1000ft. in 
length, and it has been worked on a freight train in the 
United States 2000ft. long. In the exhibit before us, 
which, however, is more than an average train, the length 
was limited by the space available. We are particular in 
drawing attention to these points since brakes which may, 
in some respects, be well adapted for short, are quite 
incapable of giving good results on long trains. 

So far we have dealt with what may be actually seen 
and substantiated at the Exhibition, and it will be only 
right now, perhaps, to devote some space to explaining 
how such admirable results are accomplished. Broadly 
stated, these are due to the use of high pressure and the 
device called the triple valve in connection with local 
stores of power. Originally, as is well known, the Westing- 
house brake was non-automatic—that is to say, the power 
for working the brakes was stored upon the engine only, 
and when it was desired to apply them the compressed air 
had to pass from the reservoir on the engine through a 
long pipe, and thence into the brake cylinders on each 
carriage. Although this appliance answered remarkably 
well up to a certain point, it ame clear that for the worst 
types of accidents, and for coping with the greatest emer- 
gencies, something further was required. The principle was 
clearly defective, for not only was there loss of valuable 
time in getting the brake on after the necessity had arisen, 
but in case of separation of the train or damage to the 
en both the front and rear portions were deprived 
of their brake power, and if the brake had already been 
— and injury ensued, it at once came off. Further, 
the guard was unable to apply the brake, and there was 
the liability from various causes of the brake being rendered 
entirely inoperative without warning to the driver, which 
was, perhaps, as serious a defect as any, for probably the 
chief requirement in a life-saving appliance is that it 
should be trustworthy. It will, therefore, at once be 
understood how important was the next step taken towards 
remedying the above defects, when each vehicle was 
equipped with an auxiliary reservoir carrying its own store 
of power for its operation, instead of, as hitherto, the 
power being carried on the engine only. By maintaining 
the pressure to keep the brakes off, the apparatus at once 
acquired self-acting properties, and also aon available 
for use by the guards as well as the driver, and in case of 
an injury or defect, which would have previously rendered 
it useless without warning, it was made certain in action 
and became a most effective tell-tale of its own condition. 
This was certainly a great step, but important as were the 
improvements which followed this change of principle, it was 
found that the full advantages could not enjoyed on 
trains of more than a certain moderate length, since the 
defect of slow action was still retained. The arrangement 
in question, which is virtually the same as that now used on 
several other systems of brakes, consisted of a cylinder, of 
which one end was in connection with a reservoir or its 
equivalent, and the other attached to the train pipe, the 
piston being kept in equilibrio by the power being main- 
tained on both sides of it, and the brakes thereby held 
out of action. Before the power on the one side of the 
piston and in the reservoir could be exerted with all its 
force, it is clear that that on the other side had to be 
entirely destroyed, and consequently the whole of the air 
contained in a considerable portion of a large cylinder 
on every iage, as well as that in the train pipe, had to 
be exhausted before the brakes could be fully applied. 
This took up too much valuable time, and entailed the use 
of a large quantity of air. A further important objection 
was the necessity of employing a stuffing-box for the 
piston-rod, which it was essential should be kept 
air-tight —a result almost impossible of attainment 
on large numbers of carriages. The great object, there- 


uge connected to the brake | b 


fore, to which Mr. Westinghouse now directed his 
attention, was the saving of time and air, and before long 
the triple-valve—the greatest improvement of all — was 
invented. This beautiful device consists simply of a small 
piston carrying with it a slide valve, which can be moved 
up or down by increasing or decreasing the pressure in the 
rake pipe, and it has the following triple functions: (1) 
To charge the auxiliary reservoir with air, which (2) is 
admitted to the cylinder when the brakes are applied, and 
(3) allows the air to escape to the atmosphere when the 
brakes are released. By carrying the store of power in 
the separate reservoir only, ins of in the reservoir and 
brake cylinder as well, it follows that the brakes are now 
held off by maintaining the equilibrium on the two sides 
of the triple valve piston, the reservoir pressure being 
above and that of the train pipe below; and it is further 
clear that, even for the full application of the brakes, there 
is no object, with such a device as the triple valve, in 
reducing the pressure in the brake pipe below that result- 
ing from the expansion of the air from the reservoir into 
the brake cylinder. Thus, if these two were the same 
size, 80 lb. in the reservoir would be reduced by expansion 
to 401b. in both, and a reduction in the brake pipe to less 
than 401b. would, therefore, be so much waste. By making 
the reservoirs, however, five times the capacity of the space 
to be filled in the cylinders, the full pressure of the former 
is available in the latter when only one-fifth of the air, in 
the brake pipe alone, has been let out, and this amounts in 
practice to less than the contents of a half-inch pipe—that 
is for the full application of the brake; but aeed, ordinary 
stops can be made with even, say, one-third of this amount. 

Not only, then, is the automatic action secured by the 
triple valve, but in addition (a) instantaneous and simul- 
taneous application is os and the brake made avail- 
able on long trains. This results, as we have shown, from 
the fact that the contents of the train pipe only are 
operated upon by the driver, and therefore that a very 
small quantity of air at high pressure has to be moved in 
order to bring the triple valves into action. (b) Great 
economy of air is effected, since only a small portion of 
that contained in the train pipe is used in addition to the 
air which enters the brake cylinders. (c) The use of 
piston-rod packing is entirely avoided, use air is 
admitted only on one side of the piston. From what has 
been said it will be quite understood that while the triple 
valve is by no means required for procuring automatic 
action, some such device is essential for securing the best 
possible results. Moreover, it appears to be considered by 
many that the benefits of automatic action can only be 
experienced when trains break in two, but from the expla- 
nations we have given it will be understood that this 
feature, when carried out in the way described, entails many 
other very important advantages which are entirely want- 
ing in brakes constructed on the non-automatic system. 

erhaps the most interesting feature in this exhibit is 
the portion standing between the main reservoir and the 
train in our illustration, and which consists of a separate 
cylinder, reservoir, and triple valve, in connection with a 
driver’s brake valve. A triple valve in section is attached 
to another working valve, and the pistons of both being 
connected by a small wire, the movements of the working 
valve admit of being watched in the section. In this 
ingenious way the working of the triple valve, and there- 
fore of the brake, is illustrated, and the truth of Mr. T. E. 
Harrison’s words realised, when, in alluding to this piece 
of mechanism, he stated, “ There is nothing about it that 
can justify the term complication; on the contrary, it is a 
model of ingenuity and simplicity.” The Westinghouse 
Brake Company claim the following as the broad points of 
excellence in their system, in addition to the general 
feature of automatic action :—That it is instantaneous and 
simultaneous in action; that the surfaces are small and 
the parts light; that the brake can be operated on the 
longest trains; that power may be stored upon a train for 
use in an emergency, ready to be — by the guards or 
automatically—a feature of great value in case an unfitted 
engine is attached, or a vehicle not having the same brake 
is inserted between the engine and train; that the braking 
power admits of perfect graduation; that the brake upon 
any one carriage can be isolated from the rest of the train; 
that carriages can be uncoupled without applying the 
brakes, and therefore shunting and other operations are 
not interfered with ; that by this system the brake blocks 
may be kept a considerable distance from the wheels; that 
the system is most convenient and useful for “ slipping” 
portions of trains; and that the brakes are not liable to 
influenced by frost. 

We have jeft ourselves but little room to refer to various 
details of the brake, such as the air pump, mp &e., 
or to the signal communication which is shown attached to 
the board which runs overhead, and is sup’ to represent 
the roof of a carriage. Upon the Continent considerable 
use is being made of this signal system. All those 
companies using the Westinghouse brake have now the 
opportunity of adopting a signal communication worked 
by the compressed air, no other connection between 
vehicles than the ordinary brake couplings being neces- 

. It is claimed that it affords the means of producing 
the following results:—{1) The driver is warned by a 
whistle sounding on the engine; (2) the train is sto 
by the brake should the warning be disregarded; (3) the 
apparatus cannot be used without the compartment from 
which the signal was given being detected; (4) the guard 
ah signal to the driver by a code without applying the 

e. 

There is also shown a train-pipe indicator, invented by 
Mr. Albert Kapteyn, manager of the Westinghouse Brake 
Company, which is a very ingenious and novel instrument 
for enabling the engine-driver to ascertain the number of 
vehicles under his control by the brake. When trains are 
re-made at junctions, &c., sometimes vehicles are inserted 
which are not fitted with any brake apparatus, or fitted 
only with that of a different system, but the driver can by 
this means tell exactly, by testing at any point of the 
journey, what proportion of the train he can rely upon for 
stopping purposes; the number of vehicles being indicated 
on a gauge before him. 


Two statements exhibited at either end of the stand are 
worthy of attention, for they show the widespread popu- 
larity of the apparatus we have been describing. Up te 
the 3lst March last the increase of the automatic systen. 
in four years and eight months amounted to 77,046 sets 
for engines, carriages, and wagons, while the total number 
of Westinghouse brakes in use in all parts of the world on 
the same date was no less than 106,572 sets, and we are 
informed that this number has since been largely increased. 
The equipment of freight trains in the United States now 
forms a ae portion of the business of the Westinghouse 
Air Brake Company in Pittsburg. 

Strong as is the feeling on the brake question, there 
is, we venture to think, hardly one who will not con- 
gratulate Mr. Westinghouse on the success which has 
crowned his efforts, or who will deny him the credit he 
undoubtedly deserves of having resolutely forced this 
— e front, and toa large extent taught us all 
we know about brakes, 


THE DESIGN OF SINGLE RIVETTED LAP 
JOINTS IN BOILERS. 
By Proressor R, H. Smita. 

A sTeaM boiler joint has two functions to perform; (1) to 
transmit tensile stress; (2) to prevent leakage of steam. In 
performing the first function a call is made upon the strength 
of the joint; the due performance of its second function 
depends on its stiffness. In all sorts of joints there is great 
and complicated inequality in the distribution of stress through 
the material. This makes it difficult to calculate the maximum 
occurring stress,on which maximum, of course, depends the 
strength of the joint. It is comparatively easy to calculate the 
average stresses that arise in the various sections throughout 
the joint ; but no theory that takes account of these average 
stresses only can be looked on as at all rational or trustworthy 
for the practical purposes of design. 

The gradual and large decrease of the modulus of elasticity 
occurring in metal as the stress rises above the “ limit of elas- 
ticity ” towards the breaking stress, results in a very different 
relative distribution of stresses under a load near the breaking 
load than that existing under much lower stresses, such as may 
be fairly reckoned as under the “limit of elasticity,” however 
that term may be defined. It is, therefore, wrong and delusive 
to attempt to calculate the stresses actually occurring under 
“ working loads” from the results of experiments on “ breaking 
loads.” Such a calculation would probably in all cases make 
the maximum stress under the working load appear much less 
than it really is, because the general effect of increasing the 
load so as to produce very heavy stresses must be always, or 
nearly always, in the direction of producing greater uniformity 
of distribution of load over the whole area of each section. It 
seems, therefore, to the writer much more reasonable, whenever 
practicable, to design joints according to the results of a careful 
and detailed theoretic calculation of the maximum stresses 
under light loads, assuming in such calculation a constant pro- 
portion between similar stresses and strains and investigating 
according to this assumption as accurately as possible the exact 
distribution of the stresses. The maximum stresses thus calcu- 
lated are to be compared with the breaking strengths of the 
material in tension, compression, and shear, as found by direct 
experiments on these primary qualities. A suitable factor of 
safety being adopted, a formula can then be framed for dimen- 
sioning the joint. 

Evidently the same reasoning will equally well apply, not 
only to joints, but to all elements of construction subjected to 
working loads that do not stress the material beyond the limits 
of elasticity. The writer believes that this is the proper method 
of attacking most problems in design. The present paper 
records an attempt made some time ago to apply this method 
to the design of single-rivetted lap boiler joints. 

The spacing of the rivets should be designed in accordance 
with the condition that the joint should prevent leakage of 
steam. If we look on the plate as a continuous beam, with 
equal spans supported at the rivets and loaded with the 
uniformly distributed load due to the steam pressure, we find 
that the deflection of such a beam at mid-point of each span— 


i.e, midway between the rivets—is proportional to ee, where 


p is the steam pressure—in pounds per square inch, P the pitch, 
and ¢ the plate thickness, If equal steam tightness be demanded 
of all boilers, thie will probably be insured by making this rise 
of the plate between the rivets the same in all cases. Doing so, 
we obtain the rule for proportioning the pitch to the thickness, 
namely— 
Pa 
If we consider that to ensure tightness under high pressure a 
less rise is permissible for the higher pressure, and make the rise 
proportional to the reciprocal of ~ pressure, we would obtain— 
t 


Pe — 


P 
The former supposition is adhered to here as giving results con- 
sistent with practical experience, although perhaps a formula 
lying between the above two would appear most rational. In 
the tables at the end of this paper are given the results of the 
first formula with the following two factors— 


“pt P and ¢ in inches, 
p= 12 {P in pounds per square inch, 
pt 


The above sketch shows in exaggerated fashion the sort of 
bending the rivet undergoes when the pull F through the joint 
is not so great relatively to the stiffness of the joint as to bend 
the plate edges so as to pull the two plates in line with each 


other. About % of the length ¢ of the rivet (the plate thickness 
=¢), or rather more than 3, is under pressure on the side next 
the plate edge, and between } and 4 ¢ length under an opposite 
pressure on the opposite side. The shaded triangular spaces 
are diagrams showing the distribution of the intensity of these 
rivet pressures. The whole pressure on the side next the plate 
edge is ¢ F, and its maximum intensity about four times what 
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would be produced if I’ were uniformly distributed over the 
length ¢, that is, about of The maximum bending moment 


on the cross section of the rivet is about 4 F t, and occurs at 


rather less than 4 ¢ distance from the joint surface. Equating 
this to the resistant bending moment of the rivet, using the 
ordinary formula for a beam of circular section, and writing 
F=(P -—d) tf, where f is the average tensile stress on the plate 
section between the rivet holes, we find:—Tensile and compres- 
sive stresses on cross section of rivet produced by bending each 


= say fi=about 13 


The shear stress at the centre of the section of the rivet 
is 4 the average over the whole section, and therefore equals 


16 F It is generally admitted that a safe shear stress in iron 


is about + the safe tensile stress, so that what may be termed 
the tension equivalent of the above shear stress = say fl! 
= x x 212 This shear equivalent is greater 
and more dangerous than the stress f' produced by bending so 
longasd > + 71¢, As the rivet diameter has always a greater 
ratio than this to the plate thickness in boiler work, we must 
design these joints in view of the shear stress, and not in view 
of the bending moment on the rivet section. 
If now the maximum tensile stress on the plate section is 
y times the average between the rivet holes, we may equate 


1:06 
Pt-t 
{ * 
This equation is, with suitable constants, identical with that 
used by Professor Kennedy for the calculation of the pitch. 


To show the identity, Professor Kennedy's formula may be 
written 


or 


P= +d. 
For boiler joints, however, I have endeavoured to show that the 
pitch should be designed so as to give steam tightness, and the 
diameter of rivet is then to be calculated for strength according 
to the above formula. The ratio 7 depends on the ratio of rivet 
diameter to pitch. I have calculated the following values, the 
theory on which the calculation is based not pretending to be 
more than a fairly close approximation to the truth :— 


d 1:06 
P 2 q 

3 2°05 
“4 2°54 417 
3°21 *330 


In connection with the two factors 94 and 12 in the formulas 
for the pitch previously given, I have used the two values of 


106 _ +49 and “4 in calculating the following table of dimen- 
¢q 
sions. These tables are, therefore, constructed according to the 
following two pairs of formulas :— 
1st Table. 
ti 
P = 9} 


and 
d= 42 - 
2nd Table. 


The first of these tables gives results very closely in agree- 
ment with what I have been accustomed to look on as the best 
boiler practice except for very small and very large plate thick- 
nesses. Very small rivets cannot be used owing to their heads 
snapping off during cooling after being closed. Very large rivets 
cannot be used, owing to the mechanical difficulty of perfectly 
closing them. There seems to be now a tendency to use wider 
pitches, and the second table will probably better represent this 
more recent practice. 

If in the formula for the pitch account be taken of the 
probable fact that greater closeness of joint is required to 


prevent leakage of the higher pressure steam, the factor 20 in 
the formula 


P =20 or 
will give good results. This should be used along with the 
latter of the two formulas previously given for d, namely 
d= Vei+5Pt-t 
The results of this pair of formulas are given in the third 
table. All three tables are calculated for the four pressures 50, 


100, 150, and 2001b, per square inch. All dimensions are in 
inches, 


SINGLE-RIVETTED LAP JOINTS FOR BOILERS. - 
P = pitch; t = plate thickness; d = rivet diameter ; all inches, 
p = steam pressure lbs. per square tnch, 
4 TaBLe I. 


(P =ooe p7t 


Formule - 
Je + 470 t} 
p = 50. 
| din, | gin, | | fin, | din. | din, | tin. 
P| 126 | | | | | | 8°57 
“42 ‘1-107: | «1-22 | 1°36 
“67 “65 6464 | 62 | “62 
— H 
p=10. | 
|, 
P 1:06 | 1°44 | 1°79; | 2-42 | 2°72 | 3°00 
“38 | | “96 | 1°09 | 122 
| | | | 00 | | 
| | p =/150. | | 
P | +96 | 1:30 | 1°61 | 191 | 2°19 | 2°45 | 2°71 
36 “64 “900 102 | 1°15 
P *80 | 1°21, 1°50 | 1°78 | 2°04 | 2°29 | 2°58 
*34 *48 “74 "86 “98 1°10 
-¢ 
62 | +60 | “60 | | | 


TABLE II. 
Formule 
d= ore - t} 
p = 50. 

t | tin. | fin, | din, | gin. | gin, | fim | tin. 
P| 1:60 | 2:16 | 2:68 | 3:17 | 8-64 | 4-08 | 4°51 
| “67 *85 | 1°03 | 1°21 | 1°38 | 1°54 
=> 70 “69 | | -o7 | -e7 | | -66 

| | |p =|100. 

P 1°34 | 1:82 | 2°26 | 2-67 | 8-06 | 3-43 | 3°80 
93 | 109 | 1°24 | 1°39 
07 | "65 “64 “64 "63 

| | p =|150. 

P 12t_ | 1°64 | 2°04 | 2°41 | 2-76 | 3°10 | 3°43 
“40 °72 ‘88 | 1-02 | 1°16 | 1°30 
“67 “65 “64 “64 “63 “62 “62 

p =|200. =| 

P 113° 1°53 1°90 | 2°57 | 2°89 | 3:19 
“39 “69 | *84 | “98 1°25 

III. 
= 20 
Formulx 
p = 50. 

t jin. | in. | din. | gin, | Qin, | fim, | din. 
P 1:63 | 2°21 | 2°74 | 3°24 | 3°72 | 4°17 | 4°61 
“48 68 | | 1°05 | 1-22 | 1:39 | 1°56 

| p = 100. 

P 1:26 | 1:70 | 2°11 | 2°50 | 2°87 | 8°22 | 3°56 
“41 “58 | 1°05 | 1°19 | 1°33 

P “675 *65 | “64 “68 

| p = 150 | | } 

P 1°08 | 1°46 | 1°82 | 2°15 2°46 2°76 «3°05 
“375 *58 “68 “82 95 | 1°08 | 1°21 
“65 | | | “61 60 

p = (200. | 

P ‘97 | 1°31 | 1°68 | 1:93 | 2-21 | 2°48 | 2°74 
“35 “495 “63 | | 101 | 1°14 

P “64 “62 | “60 “59 °58 

| 


Ropert H, 
Mason College, Birmingham, 


DOUBLE-RIVETTED LAP JOINTS FOR BOILERS. 
P= longitudinal pitch ; P! = diagonal pitch ; t = thickness of plate ; 
d = diameter of rivet; all in inches. 
p= steam pressure lbs. per square inch. 


I, 
P =18 
Formule Pl= P+4d 
d= + - t} 
p = 50. 

t jin. | Zin. jin. | fin, | jim. | jin, lin. 
P 2-40 | 3°24 | 4:02 | 4°75 | 5°46 | 6°12 | 6°76 
pl 1°75 |. 2°37 | 2°94 | 3°49 | 4°02 | 4°51 | 5°00 
“44 “63 “80 | ‘97 | 1°14 | 1°30 | 1°46 

p= 100. | 
P 2°01 | 2:73 | 8-39 | 4:00 | 4:59 | 5°14 | 5°70 
pl 1:48 | 2°01 | 2°50 | 2°96 | 3:40 | 8°82 | 4°24 
d “43 “57 ‘73 | °88 | 1°08 | 1°18 | 1°82 
“79 79 “79 | 78 “78 7 
| = 150. | 
P | 2°46 | 3°06 | 3°61 | 4°14 | 4°65 5°14 
Pl 1°34 | 1°82 | 2°27 | 2-69 | 3°08 | 3°47 | 8°85 
d +88 “54 “69 97 | | 1°25 
| p = (200. | | 
P 1°69 | 2°29 | 2°85 | 3°36 | 3°85 | 4°33 | 4°78 
Pl 1°25 | 1:70 | 2°12 | 2°50 | 2°88 | 8°25 ; 8°59 
d "36 “52 +80 94 | 1°07 | 1°20 
P “79 “76 7 75 


The preceding paper was sent three or four months ago to the 
Secretary of the Institution of Mechanical Engineers as a con- 
tribution to the discussion that took place after the presentation 
of the report by the Research Committee on Rivetted Joints. 
The writer was unable to attend the meeting so as to make his 
contribution by word of mouth. The secretary has, after an 
interval of three months, returned it to the writer, informing 
him that the Council cannot accept it because of its “ purely 
theoretical character.” The paper was evidently referred by the 
Council for criticism to some one who has marked it with various 
pencillings, one of which conclusively proves the critic to be un- 
acquainted with the veriest elements of algebra, because it 
questions the “identity” of two equations which are different 
in form but are identical in the familiar algebraic sense of the 
term. 

What is “ pure theory?” Those members of the Institution 
of Mechanical Engineers who have read their own “ ings” 
must have found in them many papers of a more “ purely theo- 
retical” character than the above, whatever meaning be attached 
to the phrase. In April, 1881, there was read a paper on this 
very subject of rivetting by Baron Clauzel, which may compete 
with any that was ever read before a professional audience in 
the characteristic of being “purely theoretic.” Some ns 


perso! 
think of “theory” as being necessarily the product of the 
imagination assisted by logic; that is, that the theorist starts 


with “assumptions” unverified by observation or experiment, 
and deduces by reasoning conclusions which may happen to be 
true if the assumptions accidentally happen to be true. 
Things of this nature have been produced, unfortunately, and 
have been called theories. They are, of course, wholly worth- 
less. According toa more rational acceptation of the phrase, 
a ‘“‘theory” is nothing more than a systematic assortment and 
rational explanation of facts known by experience of either the 
experimental or the observational kind. Such unspeculative 
theory is in the highest degree useful, and has always been recog- 
nised as useful by intelligent men. By its help new results 
which are true have often been discovered. Provided the state- 
ments of fact on which such theory is based be well ascertained 
to be accurate, and provided the reasoning used in the assort- 
ment and manipulation of these facts be without fallacy or flaw 
of any kind, the new results are certainly true. But if they 
are true, they can in almost every case be verified by direct 
experience; and since none of us can be quite sure of avoiding 
errors in reasoning, it is always well to test by direct experience 
the new results of any theory, however well founded it be. 

The Council have not rejected the above contribution to their 
discussion because of flaws in reasoning. If they interpret 
“theory” according to the first of the above conceptions, they 
are right in rejecting all “ purely theoretic” papers; but, on 
the other hand, the above paper does not come under that 
definition because it is both founded on fact and tested by 
experience. If they adopt the latter conception, they cannot be 
complimented upon their intelligence in rejecting papers that 
are theoretical in that sense, nor upon their consistency, seeing 
that similar papers have been accepted by them before. The 
facts upon which the theory in the paper is founded are (a) the 
law connecting small stresses with small strains, i.¢c., strains 
under the “elastic limit ;” (b) the fact that the steam leaks 
through boiler joints if the rivets are spaced too far apart, and 
the average ratio between spacing and plate thickness, which is 
found by practical experience to prevent this leakage; and 
(c) the average ratio found between the shear and tensile 
strengths of rivet and plate iron. These are the bases from 
which conclusions are reached by reasoning, and these bases are 
well ascertained by experiment in testing machines and by the 
practical testing of finished boilers. The author has had a fair 
amount of personal experience in both these directions, but the 
experimental basis of the above paper is far wider than his own 
personal experience. The test of the “theory” consists in the 
comparison of the numerical results tabulated above with the 
dimensions used in the best boiler practice throughout the 
kingdom. The writer has made this comparison to some extent, 
and finds a marked agreement between his “theoretic” results 
and those obtained by long boiler-yard experience ; and he will 
feel greatly favoured if the tables are further criticised by 
practised boiler makers. 

Of course, the results in the above tables are not wholly con- 
sistent with the rules given in the Report of the Rivetted Joint 
Committee ; but then it so happens that those rules could not 
be followed by boiler makers, except through a small range of 
plate thickness, for the simple reason that the joints so designed 
would not be steam-tight. The experimental results of the 
Committee are of the greatest possible value ; that is admitted 
by the writer as cordially as by any one. Why are they not 
generally applicable to boiler work? Simply because the 
experiments were solely upon the tensile strength of rivetted 
joints, whereas in boiler work the joint must not only have 
tensile strength but must also prevent leakage of steam. They 
are directly applicable to such work as girders, where the joints 
have nothing to do besides transmitting the pull. But steam- 
tightness depends in a certain sense upon the closeness and 
stiffness of the joint, and no formula for the design of boiler 
joints can give the desired results as regards leakage that does 
not take into account the steam pressure in proportioning the 
pitch to the thickness of the plate. 

The writer has not the smallest wish to depreciate the value 
of the work done by the Committee, nor does he maintain that 
their results are useless to help the rational design of boiler 
joints. He does maintain, however, that they alone are quite 
insufficient to guide such design ; that a boiler joint must not be 
designed to secure only maximum tensile strength ; and thatso 
far as the Committee has intended its results to be directly 
applicable to boiler design, they are entirely wrong, and that 
common boiler-making and using experience proves them plainly 
to be wrong. Of course it is impossible to suppose that this 
is the reason why the writer’s paper is rejected as “ purely 
theoretical.” Rosert H. SMiru. 

Mason College. 


A SCANDINAVIAN ELECTRICAL EXHIBITION.—An electrical exhi- 
bition is being held at Gothenberg, at which all the principal elec: 
trical, telegraph, and telephone companies and manufacturers in 
Scandinavia are represented. One of the most interesting fes- 
tures is a continuous self-feeding waterfall worked entirely by elec- 
tricity. 

ScrencE AND ART DEPARTMENT OF THE COMMITTEE OF COUNCIL 
oN EpvucaTion, SouTH KENsINGTON.—The following is a list of 
successful candidates for Royal Exhibitions, National Scholarships, 
and Free Studentships, May, 1885 :— 


Name. Age! Occupation. Address. | Award. 
Burton, W. .. ..| 22 | Science teacher Manchester --|National Scho- 
| P. 
Gray, P. L. .. Southampton..| 
Lang,C. .. .. 22 Engineer .. ..' Johnstone,N.B Do. 
Clarkson, T... .. 20 Engineer Pendleton,| 
Manchester..| Do. 
Hadley, H. E. 18 Student Worcester Exhibi- 
ion. 
Scudamore, W. ... 16 Student .. Northampton. .'National Scho- 
larship. 
Lanchester, F. W.| 16 | architect's assis- 
| tant .. .. ..| Southampton.. Do. 
Holland, T. H. 16 Student --| Helston .. .. Do. 
Hey, H. E 14 Student .. ..| Manchester .. Do. 
Blackmore, W. 18 | Student . «| Sheffield... .. Do. 
Bennie, O. 20 | Engineer .. ..| Glasgow... .. Exhibi« 
on. 
Kelsall, W. .. ..| 17 | Student .| Bradford.. ..|NationalScho- 
larship. 
Sowerbutts, H. ../ 17 | Student -| Manchester .. Do. 
Chattaway, F, ..| 24 Chemist .. ..| Birmingham... Do. 
Young, J. -| 23 | Shoemaker.. ..| Belfast .. .. Exhibi- 
| ion. 
Moulton, A.J. 20 | Enginee?’s  ap- 
| prentice .. .. Preston .. Do. 
Coote, H.C... 17 | Student .| London .. Do. 
Unsworth, R. 20 | Engineer . Pendleton, 
| Manchester... Do. 
Woolhouse, 8S. H..' 15 Student Weaste, Man 
chester Do. 
Wilkinson, D. .. 21 Agent .. . Prestou .. Free — 
| ship. 
Motteram, H. P...| 19 | Student Heath, 
| Birmingham. Do. 
Briscoe, A. E, ..| 17 | Machinist .. Birmingham .. Do. 
Preston, 0. J. ..| 16 | Student | Bristol .. .. Do. 
McKenzie, J. ..| 20 | Engineer Glasgow Do, 
Coultas, P.C: .«.| 18 | Student Bristol Do, 
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INVENTIONS EXHIBITION—DAVEY'S DIFFERENTIAL VALVE GEAR. 


SCALE OF FEET 


il 


Messrs. HaTHorn, Davey, anD Co., Leeds, show at the 
Inventions Exhibition Davey’s differential valve gear as applied 
to the working of Cornish pumping engines, the actual 
set exhibited being for a large engine now being erected at 
the Wolverhampton Waterworks. The gear itself is well 
known and has been frequently referred to in these columns ; 
but as this particular arrangement contains several recent 
improvements, we make no excuse for bringing it again before 
our readers, 

The first improvement is to enable the point of cut off to be 
varied. On referring to Fig. 2 it will be seen that there are two 
rocking shafts. On the upper one, which derives its motion 
from the main gear, are keyed the levers for opening and 
closing the steam valves. The lower shaft receives the motion 
of the piston on a reduced scale, and carries a lever which forms 
the fulcrum of that employed for opening the steam admission 
valve, In working, after the steam valve is opened and the 


engine has commenced a stroke, the motion communicated to 
the lower shaft removes the fulcrum of the lever, and permits the 
admission valve to drop, The point in the stroke at which this 
takes place may be varied by altering the position of the 
fulcrum. 

Another novelty is the addition of a tri , Which causes 
the equilibrium valve to be dropped suddenly, when the engine, 
from loss of load, exceeds its normal rate of working. ‘The 
arrangement of levers is precisely similar to that described for 
the steam valve, the fulcrum being held in position by means 
of a catch; but, in this case a cataract cylinder is employed 
for controlling the position of the fulcrum. In Fig. 1, A is 
the cataract cylinder, which is provided with an adjustable 
plug. Attached to its piston-rod is a small differential lever, 
one end of which receives the engine motion, while the other 
is held in position by means of a pair of spiral springs, a rod 
extending from the spring end to the catch which keeps the 


When the engine 


fulcrum of the equilibrium lever in position. 
is working, the plug of the cataract is adjusted until the resist- 
ance of the piston just overcomes the tension of the springs. 
A little increase in the speed, therefore, would cause the 
springs to be compressed and the catch to be released, so per- 
mitting the equilibrium valve to drop suddenly to its seat, or 
in other words, to be thrown out of gear. 


British MANUFACTURED Goods IN New SovurH WALEs.— 
During 1884 New South Wales imported from British ports the 
following articles to the value mentioned :—Wearing TY 
£838,591; cement, £216,353; cutlery, £53,509 ; drapery, £3,217,159; 
earthenware and china, '£163,526 ; furniture, £220,810 ; 
£1,309,862 ; hardware, £716,892; musical instruments, £179,294 ; 
boots and shoes, £581,820; books, £218,640 ; toys and fancy 
| £195,035 ; and watches and clocks, £129,019, These are only a 
few out of numerous items, not including the bulk of metal goods, 
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EXPORT OIL MILL. 


MESSRS, ROSE, DOWNS, AND THOMPSON HULL, ENGINEERS. 


| 


| 


I 


THE roller process of crushing oil seeds with the special 
machines used in the process by Messrs. Rose, Downs, and 
Thompson, of the Old Foundry, Hull, its introducers in England, 
has been fully noticed in our issues of the 6th of May, 1881, 
and 3rd November, 1883. The last article described a small 
mill for export, but a still smaller kind of plant is required .in 
some countries, where the oil mill is regarded as an agricultural 
implement. The export mill we illustrate was designed for this 
purpose, It is not generally known that seed-crushing is not 
effected, as in days gone by, by a single machine, and not unfre- 
quently makers are asked for “a machine to make oil.” No 
effectual process of extracting oil consists of less than three 
distinct operations :—(1) The crushing or grinding of the seed 
to break the oil cells, The machinery for this varies of course 
with the nature of the seed, which may be either a cocoanut or 
in grains as small as mustard. (2) The heating of the ground 
seed to facilitate the flow of oil and to late the albuminous 
matters which otherwise mix with the oil. (3) The pressing, 
which is most effectually done by hydraulic power. The mill 
we illustrate is designed for all the smaller varieties of oil-seeds, 
such as linseed, rapeseed, sunflower-seed, or castor. For cotton- 

& modification in the rolls will give the required crushing 
power, while for olives small edgestones take the place of the 
rolls, and for cocoanut and palm kernels combinations of rolls 
and stones are used, 


In the mill shown the seed is crushed between the rolls | ig 


three in number, which give two crushings, the second under 


ih 


| 
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increased pressure. From these it is placed in the kettle, 
where it is heated by steam, or in the case of a mill worked by 
cattle, wind, or water-power by a furnace. From the opening of 
the kettle it is drawn in quantities sufficient for a cake into 
woollen bags, which are placed in the press. This holds five 
cakes about 18in. long and some 5 lb. weight when pressed. 
The pressure is given by a pump mounted on a cistern beside 
the press. This pump, which is of steel, is lin. in diameter, 
and the lever of its safety valve is arranged to actuate a stop and 
relief valve, thus doing away with a stop valve. The plant as 
shown is calculated to treat 20 to 25 ewt. of oilseeds per day of 
eleven hours, and is, we believe, the smallest complete oil mill 
ever designed. It will be noticed that all the gearing is supported 
on the press, so that the erection is much simplified, a firm 
foundation being all that is required. The engine is one of 
Messrs. Rose, Downs, and Thompson’s “ Kingston” vertical 
type, and has a 7in. cylinder and Sin, stroke. 


A New Process oF EXTRACTING SUGAR FROM THE CANE.—It is 
os Frobach has discovered a method of making sugar 

thout crushing or a A ding to this method the cane 
is cut into strips and the water is extracted by alcoholic vapour, 
which leaves the saccharine to be dissolved into liquid. The 
alcohol and sugar are filtered out by means of lime and chalk. It 
claimed that this process of manufacture will add one-third to 


the production over and above any process now in use, 


GAS BEACON GANTOCH ROCKS. 

THE gas beacon illustrated by the accompanying engraving 
has been erected for the Clyde Lighthouse Trust, on the 
Gantoch rocks, which are just off Dunoon in the Clyde, by 
Messrs. D. and T. Stevenson, the engineers to the Northern 
Lights Board. The superstructure, which is on Pintsch’s 

stem, consists of a receiver for oil gas under pressure, and a 
light strong support for the two powerful gas light lanterns. The 
light will burn thirty-five days with one filling of gas, and 
has two red lights. The whole of the lighting apparatus 


le 


SCALE OF FEET 


1as been constructed by:thef Pintsch’s Lighting Company, of 
Jlerkenwell-road, and the light illustrated is one of the many 
wnd various kinds, now being used by harbour and other 
wtthorities nearly all over the world, where lights capable of 
ourning for several weeks or months at a time unattended, are 
of inestimable value to the shipping. 


TENDERS. 


HENLEY-ON-THAMES SEWERAGE. 
List of tenders for the execution of sewerage works on the Shone 


hydro-pneumatic system, illustrated on page 140. Mr. Isaac 
shone, C.E., Westminster-chambeis, S.W., engineer. 
Jontracts Nos. 1, 2, aND 4.—Pire Sewers, Marns, AND 
£ s. 
John Jackson, Westminster .. 10,467 5 7 
G. Munday and Son, London 10,252 10 3 
W. T. Botterill, London .. 9,823 0 0 
Beadle Bros., ee 9,508 16 7 
H. Young and Co., Pimlico .. .. .. 9,434 0 0 
a earne and Co., Battersea .. 9,234 0 0 
G. Gibson, Southall .. .. .. .. 9.187 17 11 
W. Neave and Son, Paddington .. 9,075 6 
J. W. and J. Neave, mstone 9,029 17 3 
8. and E. Collier, aa 8,560 3 1 
George Bell, Tottenham... .. .. .. .. 8,447 18 3 
J. W. Pickthall, Southampton .. .. .. 8,427 0 10 
Thos. D. ee Harwich—accepted .. 8,253 1 
B, Cooke and Co., Battersea... .. .. 7,781 13 


Contract No. 3.—ArR CoMPRESSING Macumery. 
H. R. Trehearne and Co., Battersea .. .. .. .. 
ico 


0 

0 

00 

H. Young and Co., ae > de 3,485 0 0 
J. Warner and Sons, London.. .. 8,400 0 0 
G. Scott and Son, London 3,348 0 0 
Walker Bros., Wigan .. .. 8,200 0 0 
Warsop and Hill, Nottingham 3,082 0 0 
G. Waller and Co., London . 3,010 0 0 
Causer, Smith, and Co., Birmingham... 2,964 0 0 
J. Slee and Co., Earlstown, Lancashire .. 2,600 0 0 
Thornewill and Warham, Burton-on-Trent 2,565 0 0 
F. Silvester and Co., N tle, Staffordshi 2,370 0 0 
Coalbrooke Dale Company, Shropshire 2,285 0 0 
John Fowler and Co., Leeds... .. .. 2/217 0 0 
Pearce Bros., Dundee .. .. .. .. 2, 00 
W. and J. Yates, Blackburn .. .. .. .. 2,108 0 0 
G es 2,075 0 0 
Hartley and Arnoux Bros., Stoke-on-Trent .. 2,070 9 6 
Galwey, Bainbridge, and Co., Warrington .. .. 2,064 0 0 
Hughes and Lancaster, Chester—accepted .. .. 2,053 0 0 
Geo, Kirk and Co., Stoke-on-Trent .. .. .. .. 2,021 0 0 
J. olme, Radcliffe, Lancashire .. .. .. 1,935 0 0 


PROGRESS OF THE NORWEGIAN Navy.—Commander Wisbech, 
Director of Naval Ordnance in Norway, has been commanded to 
roceed to England and France, in order to report on the newest 
erentiens of naval artillery. He will also purchase a 26-cm, gun 
for a new gunboat, probably in Essen, at a cost of £5000. 
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RAILWAY MATTERS. 


been killed, and 3309 injured upon the railways and upon the 
premises of the companies. Accidents to trains, rolling stock, per- 


Tur City Council of Concord, N.H., has authorised the use of 
steam motors on the street railroad running from Concord to the 
suburban village of Penacook. There is much opposition to this 
action, and the remonstrants threaten to appeal to the Court for 
an injunction. The parties opposed to the use of steam stated 
that in all cities where steam motors had been tried, their use had 
been discontinued. 

Dvrinc the six months ending 30th June there were reported 
16 collisions between nger trains or parts of er trains, 
on British railways, by which 34 passengers and 7 servants were 
injured; 18 collisions between passenger trains and goods or 
mineral trains, &c., by which 5 passengers and 1 servant were 
killed, and 60 passengers and 7 servants were injured ; 8 collisions 
between goods trains or parts of goods trains, by which 1 servant 
was killed and 3 cattle drovers and 4 servants were injured. 

AN accident occurred on the railway near Brampton on Monday 
night, which showed the value of the automatic brake in use on the 
Great Eastern Railway system. Through the breakage of the 
coupling apparatus the rear carriages of an excursion train parted 
from the rest of the train, but instead of running backwards down 
the incline, as they must have done under the old system of stopping 
a train, the Westinghouse brake applied itself, bringing the carriages 
to a standstill i diately, and in all probability, prevented 
what might have proved a very serious accident. 

At Sutton-le-Marsh, on the East Wash, on Saturday, August 
15th, Mr. Burdett-Coutts performed the ceremony of cutting the 
first sod of the Sutton and Willoughby Railway, with which is 
later to be connected the construction of a harbour for the North 
Sea fishing smacks. At the cold collation which followed, the 
ceremony speeches were made by the chairman, Mr. Alfred Giles, 
M.P.; by Mr. Burdett-Coutts; the Right Hon. Edward Stanhope, 
President of the Board of Trade; Lord Waveney, and other 
gentlemen. We purpose to give an account of the details and 
merits of this project in our next issue. 


TuE New York Railroad Commissioners are proceeding with the 
undertaking begun at the beginning of last year to investigate and 
report the strength of every railroad bridge in the State, of which 
there are said to be'3500. Assuming the moderate average length 
of 100ft., this makes 664 miles of bridging, for all of which, if the 
Board’s circular request is honoured, they will receive strain sheets 
and drawings showing the leading dimensions. Each bridge is 
then examined on the spot by a bridge engineer in the employ of 
the Board, assisted by these drawings. Even in preparing the 
latter it is said, as might reasonably be expected, many weak places 
have been discovered and corrected. 

A New trans-Alpine line, the St. Bernard Railway, is likely to 
be commenced ~— very long, and to be, when completed, a 
dangerous — for the through traffic with the already 
existing route of St. Gothard. One of the principal features of the 
new project is that the indispensable tunnel under the Alps—at 
the Col Ferret—will be very much shorter than any other, either 
constructed or proposed to be constructed. The length will be only 
9} kilometres (5¢ miles), while the St. Gothard tunnel is 15, 
(9+ miles), the Mont Cenis 12, and those under the Simplon and 
Mont Blanc 20 and 19 kilometres respectively. The total length 
of the St. Bernard line will be but 138 kilometres, or 86 miles, 
making a saving between London and Brindisi over the St. Gothard 
route of 594 miles. 

On the 2nd of July a train left the road on the Great North of 
Scotland Railway between Wartle and Inveramsay. The train, 
consisting of engine and tender, one third-class, one first-class, and 
one third-class brake carriages, and rear brake van, was running 
down an incline of 1 in 177, about 1} north of Inveramsay, one of 
the carriages, probably the second from the engine, left the rails. 
The train was running at a speed of about twenty-five or thirty 
miles an hour, and the engine ran for about 235 yards before 
coming to a stand, when it was found that the leading wheels of 


' the leading carriage were off the rails, the second carriage was 


upset on its right side, the third was off the rails across the line, 
and the rear vehicle—a brake van—had broken away from the 
train, and was lying against the bank on the left side of the line 
about 147 yards behind the rear passenger carriage. Fortunately 
no one was much hurt. The interesting part of the affair is that 
there seems to be no doubt that the train ran off on the inside of 
the curve because the intense heat of the sun had expanded the 
rails and distorted them. 


Dvrine the six months ending June 30th, 435 failures of tires 
and 169 failures of axles took place on British railways. Of the 
435 tires which failed, 9 were engine tires, 8 were tender tires, 2 
were carriage tires, 7 were van tires, and 409 were wagon tires ; of 
the wagons 307 belonged to owners other than the railway com- 
panies ; 388 tires were made of iron, and 47 of steel; 11 of the 
tires were fastened to their wheels by Gibson’s patent method, 6 
by Mansell’s, and 1 by Beattie’s, none of which left their wheels 
when they failed ; 410 by bolts or rivets, two of which left their 
wheels when they failed, and seven by other methods, one of which 
left its wheel when it failed; 16 tires broke at rivet holes, 57 in the 
solid, and 362 split longitudinally or bulged. Of the 169 axles 
which failed, 99 were engine axles, viz., 86 crank or driving, and 13 
leading or trailing ; six were tender axles, two were carriage axles, 
60 were wagon axles, and two were axles of salt vans. Twenty- 
nine wagons, including the salt vans, belonged to owners other than 
the railway companies. Of the 86 crank or driving axles, 66 were 
made of iron and 20 of steel. The average mileage of 66 iron 
axles was 222,569 miles, and of 20 steel axles 202,715 miles. 


Masor MARINDIN’S report upon an accident which occurred at 
Swadlincote, near Burton, on the Midland Railway, bas now been 
published, and attention is once more directed to the dangerous 
and inefficient character of the Clayton so-called automatic 
vacuum, or better known as the “‘two-minute brake.” On the 
13th June a return excursion train consisting of engine and tender, 
No. 1440, and equal to sixteen coaches, arrived at Swadlincote. 
The engine and tender had steam brakes and vacuum ap; tus ; 
the vehicles were fitted and worked with the vacuum brake. The 
engine was detached to run round the train; the vacuum brake 
was applied but leaked off, and the train commenced to run back. 
The line being on a heavy falling gradient, a pair of runaway or 
catch points had fortunately been provided, or doubtless the 


F would have run back two miles to the junction with the 
main fin e 


and come into serious collision ; as it was, the rear part 
of the train was thrown off the line at the points and came into 
collision with three goods wagons. There were about thirty pas- 
sengers in the train, but they happened not to be in the vehicles 
which left the line. The facts of the case show at a glance the 
danger of the brake, and Major Marindin reports as follows :—“ It 
must be remarked that when the engine was uncoupled the con- 
tinuous brakes were fully applied throughout the train, but the 
whole of them must have leaked off in less than two minutes. I 
cannot consider,” he continues, “‘ that a continuous brake which 
leaks off in two minutes to be at all a satisfactory one, for it must 
frequently happen, as in this case, that it is desirable to holda 
train by means of a continuous brake after the engine has been 
uncoupled, and in the case of a break-away, either on an incline 
when running or owing to a collision or other accident to the train, 
I can easily imagine that serious consequences might follow the 
release of the brakes so soon after their application. This slight 
accident should, in my opinion, be a warning against reliance 
being placed upon this brake under all eventualities,” 


NOTES AND MEMORANDA. 


M. Dupre has succeeded in suppressing the nitrous vapours of 
the Bunsen battery by using a depolarising liquid, consisting of 
nitric acid in which 77 grs. potassium dichromate have been dis- 
solved per litre. In contact with the zinc he employs either 
acidulated water or potassium disulphate. 

DISPLACEMENT of a salt from its solution by another salt can be 
shown by adding a little finely powdered ammonium sulphate toa 
saturated solution of ammonium copper sulphate, and shaking well 
for a minute or two. After a few moments the solution loses its 
colour more or less completely, and is in any case much fainter in 
colour than the original solution. 


THE deepest boring yet made is at the village of Schladebach, 
near the line between Leipzig and Corbetha. It has been made by 
the Prussian Government to test for the presence of coal, and was 
bored with diamond drills. Its depth is 1390 metres—4560ft.— 
its breadth at the bottom 2in., andat the top llin. It has occupied 
34 years to bore, and cost a little over The temperature at 
the bottom is 118 deg. Fah. 

In some tests made with small squares of various woods buried 
lin. in the ground, the following results, says the Garden, were 
noted :—Birch and aspen decayed in three years ; willow and horse 
chestnut, in four years ; — e and red beech in five years ; elm 
ash, hornbeam, and Lombardy poplar, in seven years ; oak, Scotch 
fir, Weymouth pine, and silver fir decayed to a depth of 4in. in 
seven years ; h, juniper, and arbor-vits were uninjured at the 
expiration of the seven years. 

THE following are given by the Scientific American as dis- 
infectants:—‘‘ Two pounds of copperas, or sulphate of iron, dis- 
solved in a pail of water, will greatly assist > pears a privy or 
cesspool. pound of nitrate of lead dissolved in the same way is 
excellent for sinks, drains, or vaults. Chloride of lime is also 
effectual, or a layer of charcoal dust will prevent offensive odours 
arising from an; wee oy substance. The quantity of these 
substances will —— upon the amount of filth to be deodorised, 
and the length of time during which they will be effectual will 
depend upon local conditions.” 


IRON ores are conveniently and quickly assayed by roasting them 
for about an hour in a muffle with 20 parts of calcium carbonate 
and 4 parts of sodium carbonate—free from iron; the iron is thus 
obtained in the form of ferric oxide, the formation of ferric silicate 
is avoided, and an — matter present is removed, the roasted 
mass is very ily soluble in hydrochloric acid, and after boiling 
for thirty minutes to get rid of any free chlorine which may be 
formed, the solution is diluted and the iron titrated with stannous 
chloride. The Journal of the Chemical Society says magnesium 
carbonate may be used instead of calcium carbonate, 


Proresson W. Crooxks, F.R.S., Dr. W. Odling, F.R.S., and 
Dr. C. Meymott Tidy, reporting on the composition and quality of 
daily samples of the water supplied to London last month, state 
that “the exceptionally dry weather of July was not without 
effect on the character of the metropolitan water supply in respect 
to its degree of freedom from organic matter. Thus, the mean 
proportion of organic carbon present in the Thames derived water 
delivered during the past month was only ‘121 partin 100,000 parts of 
the water, while the maximum quantity present in any one sample 
was only “146 part, these quantities constituting respectively the 
smallest monthly average and maximum that have been recorded 
during the year.” 

In the Botanical Garden at Dijon there is a poplar of colossal 
dimensions—species not stated—to which Mr. Joly devotes a note 
in the Journal de la Société Nationale d’Horticulture. The height 
of this tree is 130ft. Its circumference near the earth is 46ft., and 
at 16ft. above the earth, 21ft. Its bulk is now 1590 cubic feet, but 
six years ago, before the fall of one of the largest branches, it was 
1940. From some historic researches made by Dr. Lavelle, and a 
comparison with trees of the same species in the vicinity, it has been 
pretty weil ascertained that this poplar is at least 500 years old. 
Unfortunately, it is now completely hollow up to the point whence 
the large branches spring. the dead portions have been removed, 
and the interior has been filled in with beton, 


A CORRESPONDENT of Nature has written upon an old puzzle as 
follows :—‘* During eight centuries—say to the time of the Norman 
conquest—one’s direct ancestors amount to a far greater number 
than would at first be contemplated. Taking three generations to 
a century, one has father and mother (2), grandparents (4), great- 
grandparents (8). At the end of the second century the number of 
ancestors springs to 64. Following the calculation you will find 
that at the end of eight centuries one is descended from no less than 

6,000,000 ancestors. Intermarriage of course would reduce this 
estimate, and there is no doubt it must have 7 prevailed. 
But the figures are so enormous that, in spite of all, I venture to 
suggest that the words ‘ All ye are brethren’ are literally true.” 


Mr. C. C. Hing, editor of the Monitor, relates the following :— 
“The Institute of Technology, at Boston, long ago decided upon 
the danger of steam pipes passing through and in contact with 
wood, It was shown that the wood, by being constantly heated, 
assumes the condition, to a greater or less degree, of fine charcoal, 
a condition highly favourable to spontaneous combustion. Steam 
was generated in an ordinary boiler, and was conveyed therefrom 
in pipes which passed through a furnace, and thence into retorts 
for the purpose of distilling petroleum. Here the pipes formed 
extensive coils, and then passed out, terminating at a valve outside 
the building. To prevent the steam when blown off from disinte- 
grating the mortar in an opposite wall, some boards were set up to 
receive the force of the discharge, and as often as the superheated 
steam was blown the boards were set on fire.” 


THE following figures concerning the Great Eastern and the Ark 
are of interest. Somebody is comparing the size and cost of the 
Great Eastern and Noah’s Ark. The cost of building and launch- 
ing the Great Eastern was 3,650,000 dols., and this broke the original 
company. A new company was formed, which spent 600,000 dols, 
in fitting and furnishing her. Then this — failed, and a 
new company was organised, with a capital of 500,000dols. At 
the close of 1880 this company sunk £86,715 upon the vessel, thus 
making her total cost 4.708,57 5dols. Nothing ever built can stand 
comparison with the Great Eastern, excepting Noah’s Ark, and 
even this vessel could not match her. The length of the Ark was 
300 cubits, her breadth 50 cubits, and her height 30 cubits. The 
cubit of the Scriptures, according to Bishop Wilkins, was 21,°,in., 
and computed into English measurement the Ark was 547ft. long, 
91ft. beam, 5475ft. depth, and 21,762 tons. The Great Eastern is 
680ft. long, 83ft. beam, 56ft. depth, and 28,093 tons measurement. 
So Noah’s Ark is quite over-shadowed by the Great Eastern. 

In the United States only one entirely new furnace was blown 


in during the first six months of this year, namely, the Clifton 
Iron Company’s Ironton furnace—charcoal—in Alaba 


ma, Several 
furnaces in other States have been rebuilt during the period in 
question, and are again counted in the active list. In January last 
there were 669 furnaces, which included many stacks which had 
not been in blast for a very long time, and others which could not 
be worked except during short periods of exceedingly high prices 
for pig iron. Nineteen bituminous and forty-nine charcoal 
furnaces, or seventy-eight in all, are out. Making due allowance 
for four furnaces rebuilt in the last six months, the net reduction 
in the total number of furnaces is seventy-four, which leaves 595 
as the number of furnaces in the United States either in blast or 
likely to be blown in when trade shall warrant. To this number 
will shortly be added several furnaces which are now being rebuilt 
and others in course of erection which are entirely new. These 
comprise two coke furnaces in Pe’ lvania, two coke furnaces in 
Tennessee, one charcoal furnace in Michigan, one charcoal furnace 
in Maine, and two charcoal furnaces in New York. Arrangements 
are also being made in Alabama for the erection of three coke 
furnaces and in Wisconsin for the erection of one charcoal furnace. 
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MISCELLANEA. 


Lioyp’s CoMMITTEE, accompanied by their chief surveyors, 
Messrs. Martell and Parker, are making a tour of the shipbuildin 
and steel and ppmrenating cine, On Tuesday last they visi 
the Eston Works, and also those of the North-Eastern Steel Company. 

LErgicito Argentino, the leading journal of the Argentino 
Republic, says that Captain Picasso, of the Argentine Army, has 
made an improvement in the mechanism of the service arm, the 
Remington, which reduces the loading and firing time by a quarter. 
Captain Picasso’s improvement is in the shell extraction, he having 
adapted to the arm an extractor operating like the extractor of 
the Gras, the French service arm, 


ANOTHER Alpine town will shortly be lighted by eloctricity, and 
following the example of Aosta, the municipality of Vazallo have 
recently decided to illuminate the town by electricity. The system 
to be adopted will be that of Cruto, and the streets will be lighted 
with seventy incandescent lamps. The current will be furnished 
by two dynamos driven by a turbine, as abundant water power is at 
hand in the torrent Sesia. Besides the public lamps, the dynamos 
will supply from 90 to 100 lamps in private houses, 

A curtous accident has occurred at West Hartlepool. Part of 
the quay wall of the Swainson Dock, which belongs to the North- 
Eastern Railway Company, suddenly gave way and fell into the 
dock, a with it shedding to the extent of a hundred feet in 
length. steamer, called the Coral Queen, was discharging cargo 
at the time, abreast of the quay. She was not materially damaged, 
but was driven from her moorings, and some of her cargo fell into 
the water along with the débrisof the wall. No one was injured, as 
the accident occurred early in the morning. Had it been two hours 
later, thirty or forty men would ouahahig have been there, and 
would all have been thrown into the water. 

THE Secretary of the United States Navy having declared 
forfeited the contracts under which the Chicago, Atlanta, and 
Boston have been constructed by Mr. Roach, the vessels and their 
belongings have been placed in charge of the chiefs of the Bureau 
of Steam Engineering and the Bureau of Construction and Repair, 
and they will be completed at Mr. Roach’s works by the Depart- 
ment in accordance with the provisions of the 11th section of the 
contract between the Department and Mr. Roach, It is under- 
stood that the inspecting officers of the two bureaus who are now 
employed on the vessels will be continued on that duty. Doubt- 
less the work will now go on and the ships be made ready for sea 
at the earliest possible moment, There is nothing new in regard 
to the Dolphin. 

In the United States chilled tools for metal cutting machines 
are growing in favour. One firm engaged in turning large forgin, 
of steel in the manufacture of guns will only use chilled tools, In 
addition to the cost of good tool steel there is the waste connected 
with it. Good tool steel cannot be bought now at less than {d, 
per lb., and, as a rule, only one half of it is consumed. There is 
always a piece at the last unused. Then, by the time that the 
tool steel has been heated and forged over and over again, its 
qualities are destroyed, and it reaches a period when it is hardly 
worth being used at all, Cast iron tools can be made at 1d. per lb., 
and when chill is worn off can be re-melted into new tools, The 
principal thing to keep in view in preparing chilled tools is to have 
a large chill so as to get the iron P sees hard. 

CONCERNING glass-making, the American Manufacturer says : 
“In the manufacture of glass fifty years ago 28 lb. of potash and 
26 lb. of wood ashes were used to every 100 Ib. of sand. The 
first change from this was to burn the potash in an oven, and 
work it as a puddler does iron, in order to obtain better results; 
and this was used with lime in about the same proportions as 

tash and wood ashes above named. Soda ash was first used in 
New Jersey, but its introduction in Western factories was very 
rapid, and the mix was changed to 33 lb. soda ash and 26 lb. of 
lime to 100 lb. of sand. The proportions vary greatly with cir- 
cumstances and the quality of the ingredients used. e follow- 
ing is a fair statement of the mix now mostly used: Soda ash, 
40 Ib.; lime, 30 lb.; sand, 100 1b. For salt cake, 33 lb.; soda ash, 
10 lb.; lime, 33 1b.; pulverised charcoal, 24 Ib.; arsenic, 14 Ib.; 
sand, 100 Ib. If the glass is muddy, the charcoal is reduced ; if 
too green, charcoal is added and arsenic reduced.” 

Mr. WILLIAM F. ZIMMERMAN, of the Pittsburgh Testing Labora- 
tory, has completed for the Detroit Dry Dock Company a test of the 
new steel plates which will enter into the construction of the new 
steamer they are building for the Detroit and Cleveland Steam 
Navigation ny 4 The average tensile a of the plates is 
stated to be 60,000 lb. to the square inch. This soft steel is said to be 
of such remarkable elasticity that a piece of plate may be stretched 
one half longer than its usual size without parting. The Detroit 
Dry Dock Company recently made some experiments of its own 
with the soft steel used in the construction of the new steamer 
Mascotte at its — in Wyandotte. They were made both with 
soft steel and the best — of iron used in the construction of 
Strips of cold steel plate thick and wide were 
twisted like an auger in a lathe, and even doubled, without cracking 
or causing a single abrasion of the metal’s surface. Angle irons 
were flattened cold and bent in like manner. Another strip was 
bent repeatedly without causing it to break or even flaw. In the 
presence of the owners of the Mascotte, a large ball weighing 950 lb. 
was suspended at a height of 35ft. and allowed to drop on a ;;in. 

late, bulging it about 20in. into the ground without Gouchtog it. 

he ball was then dropped on the reverse side of the plate, and 
this repeated five times without breaking the plate. The same test 
was made with a 4in. iron plate, and it was broken the first time. 
The Scientific American says :—‘‘ These tests are regardedas furnish- 
ing a conclusive demonstration of the comparative merits of soft 
steel and iron for resisting sudden shocks, and consequently of their 
— merits as materials for the construction of modern 
ships.’ 

THE death is announced, at New York, in his fifty-third year, of 
Dr. R. H. Gilbert, the inventor of the elevated railroad system. 
The deceased was born at Guilford, Chenango county, New York, 
where his father, W. D. Gilbert, was one of the associate judges 
of Steuben county. Having a taste for medicine, he was appren- 
ticed to a druggist in his native place ; but his mind ran strong] 
upon mechanics, and he soon became tired of the apothecary’s 
shop, and obtained a i in a large manufacturing establish- 
ment. Here he laid the foundation of that knowledge which in 
later years was to solve the problem of the present rapid transit 
system of new York. After serving in the war of the rebellion, 
Dr. Gilbert devoted all his time to the rapid transit problem, 
He first got up the pneumatic tube system, but abandoned it 
finally as impracticable. He then brought out his patent for an 
elevated railway, and obtained a charter for a road through 
Sixth-avenue and Second-avenue. The patent was for an 
arch thrown from one side of the street to the other, upon 
which a local train and a through train were to run on independent 
tracks, and which would afford a support also to the telegraph 
wires. It was some years before the work was begun, but Dr. 
Gilbert’s unremitting efforts in the United States and Euro 
finally created confidence, and the required money was eventually 
obtained. The structure in Sixth-avenue was begun, rapidly 
carried forward, and on May Ist, 1878, the first car was run suc- 
cessfully from Trinity Church to Fifty-ninth-street in sixteen 
minutes. Dr, Gilbert was made chief inspecting engineer of the 
road, the name of the undertaking being danas from the Gilbert 
Elevated Road to the Metropolitan Transit Company. The com- 
pany infringing his rights in the road, he brought an action to 
enforce his claims, The company replied by removing him, 
throwing him out of the directorship, but it finally compromi 
the matter by paying him 100,000 dols. in stock, which, however, 
has not paid any dividend since the last consolidation of the 
elevated railroads and the resulting lawsuits. Like many an 
inventor before him, Dr. Gilbert profited little from his labours, 
dying comparatively poor. 


Tue Board of Trade has just issued the return of railway acci- a 
dents for the six months ending 30th June last. From this it | 
appears that during that period 456 persons were reported to have | 
| 
manent way, &c., caused the death of nine persons and injury | 
to 200. | 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


*," With this week’s number is issued as a Supplement, a Two- 
Page Engraving of the new Organ in Westminster Abbey. 
Every copy as issued by the Publisher contains this Supplement, 
and subscribers are requested to notify the fact should they not 
receive it. 


TO OORRESPONDENTS. 


*,* All letters intended for insertion in Tar yo or con- 
taining questions, must be accompanied by the name address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 

public, and intended for insertion in this column, must, in all 

cases, be accompanied by a large envelope legibly directed by the 

writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded: to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

G. J. C.—We are not aware of the existence of a list of foreign technical and 
industrial journals, 

D. C. (Houghton).— Your letter only repeats what Dr. Lodge has put ina 
more precise form, and this being so, nothing would, we think, be gained 
by publishing it. 

J. J.—Locomotive engines and tenders cost from £1800 to £2500. 


We have 
heard of a French locomotive which cost over £4000. This is the highest 
price ever given for one to our knowledge. 

Tusa Cain.—Cast iron cannot be hardened, save by casting ona chill. You 
can use mixtures which will give you castings as hard as you can desire, 
Staffordshire white iron, for example, can scarcely be touched by a file. 

B. R. (bunerton, New Zealand).—The invention you describe is simply a 
modification of the turbine, a very old and well- water motor. The 
Sire-extinguishing device is probably new, but we do not think you will 
make any money out of it in this country. 

VovaGEer.—Jt 1s impossible to give a more than general answer to your 
question. Bverything depends on your introductions. In the colonies, as 
elsewhere, a man of your type has little or no chance of making money by 
his profession w has interest. As to which colony is best, that 
depends altogether on the interest you can bring to Lear. 


CONCRETE MIXERS. 
(To the Editor of The Engineer.) 
S1r,—Will any reader kindly inform me who is the patentee or maker 
of Cary Latham’s concrete mixing machine? J. M, 
London, August 14th, 


CAPSULE AND TINFOIL MACHINERY, 
(To the Editor of The Engineer.) 


Sir,—Can any of your correspondents kindly give me the address of 
the best makers of hinery for les and tinfoil? LaMINOIR, 
August 13th, 


SUBSCRIPTIONS. 

Tir Exorneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
vom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers) .. -- £0 14s. 6d. 
Yearly (including two double numbers) .. -- £1 98. Od. 

If credit occur, an extra charge of two shillings and sirpence per annum will 
be made, Tuk ENGINEER is registered for transmission abroad, 

Cloth cases for binding THe Encinrer Volume, price 2s. 6d. each. 

A complete set of THe ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tuk ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-office order. — Australia, Belgi 
Columbia, British Guiana, Canada, Cape of Good "Hope, Denmark, 
Egypt, Franee, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
Portugal, Rouman: witzer’ ey, Un tates, 
West Coast of Africa, West Indies, Cyprus, £1 16s.” China, Japan, 
India, £2 0s, 6d. 

Remittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Ruasia, Spain, Sontiin’ 


um, Brazil, British 


Chili £1 16s, Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. 
Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings, 
Jor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 


Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 


Ietters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Bditor of Tae ENGINEER, 163, Strand. 
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THE DEPRESSION OF TRADE. 

We have lying before us the Thirteenth Annual Report 
of the General Committee of Management of the Iron 
Trades Employers’ Association. This report was pre- 
sented at the annual meeting of the members, held in 
London on the 23rd of July. It is impossible to read it 
without apprehension. Its authorshave nothing but disaster 
to record; and in no direction is light to be seen, or any 
indication that improvement in trade is likely to take 
place in the near future. The statements contained in the 
report are based on inquiries made in every direction by 
the Committee of Management. Over seven hundred 
returns have been obtained. They represent the engineer- 
ing, ironfounding, boiler making, and iron shipbuilding 
trades to the extent of about 118,000 hands, and the 
general result shows “that trade is good only upon 
returns representing 2500 hands, moderate upon those 
covering 25,000 hands, and bad or very bad over the 
remaining area, covering an employment of 90,500 
men.” The picture of the condition of trade put 
before us is one of the most deplorable that can be 
imagined, After referring to the efforts of the masters to 


obtain work at almost any price, the report goes on:— 
“The reports from the workmen’s side are equally cheer- 
less, and in regard to the depressed condition of the labour 
market, they are all but unanimous; so that it is clearly 
shown that og the extraordinary efforts of employers 
are the skilled hands and the labourers in the iron trades 
saved from a calamity which threatens to assume wider 
proportions, unless some improvement comes to the aid of 
masters and workmen before the next winter sets in. 
Whilst the capital of the employer is decreasing, the 
provident funds of the workmen are diminishing, in con- 

uence of the extra strain upon their resources, which is 
being felt acutely by every trades union in the kingdom 
at this time.” The report makes no mention of the causes 
which have induced this condition of affairs; possibly it 
was felt that to do this would be to travel beyond the field 
which the hy 3 is legitimately intended to cover. There 
is no reason, however, why the subject should not be fully 
discussed in our pages. It is one nearly concerning every 
reader of Tur Enaineer. To attempt to handle it 
exhaustively would be to undertake a herculean task, but 
it is quite unnecessary to do anything of the kind. On 
certain prominent points it is possible to speak to the 
purpose within a comparatively limited space, and that is 
all that we intend to do, 

In certain departments of trade it appears that there is 
no falling-off in the quantity petshtin or otherwise sold, 
but that there is a great reduction in price; in other 
Sens both quantity and price have fallen. Nowa 
fall in price can only be due to one cause, and that is com- 
petition. If one man has the supplying of an entire dis- 
trict with shoes he can charge anything he pleases for 
them, and he will soon find that there is a certain price 
which, if exceeded, the people will go without shoes rather 
than buy. If, on the other hand, he goes below it, he will 
sell more shoes but make less money. If, however, there 
are half-a-dozen shoemakers competing for custom, 
not one of the six can charge what he likes and yet 
command a market. At one time England was very 
much in the position of the isolated shoe maker. It seems 
a strange thing, yet is no less true, that half a century 
ago foreign nations, such as France, Prussia, Italy, Russia, 
and America, py meg nothing for themselves save the 
necessaries and a few of the luxuries of life. No rails 
could be had out of England, no steam engines, no 
spinning machinery, no cotton goods, none of the better 
kinds of cloth, no locomotives, or marine engines, or 
steamships. The list might be extended indefinitely, we 
may include in it coal and iron. All that has been 
changed. About the year 1852 manufactures began to 
assume some prominence abroad. A little ball was set 
rolling, and it has gone on accumulating to itself until it has 
reached the proportions of a mighty avalanche, threatenin 
to sweep English trade off the face of the earth. Under such 
circumstances of foreign competition as now exist itis simply 
impossible for prices to keep up. Nor isit reasonable that 
theyshould, Every effort has been made to cheapen produc- 
tion. We must not grumble if we have to sell cheaply. 
Twenty years ago three tons of coal were required to make 
a ton of iron, Twenty-five cwt. does the same work now. 
A ton of steel cost from £80 to £140. As good a material 
ean be had for £20 a ton now. One result of all this 
cheapening is that the necessaries of life—if we except 
meat—clothes, houses, bread, fuel, tea, sugar, and 
such like, never were so cheap. In other words, the 
purchasing power of wages never was greater. A 
fitter earning 25s, a week now is really better off 
than he was a few years ago when earning 30s. Con- 
sequently a reduction in wages is in no sense or 
way as much to be deplored as it would be were the 
cost of necessaries high. It is not, indeed, in the matter 
of wages that the depression of trade presents itself in its 
worst aspect. It is that trade is so restricted that there 
cannot be any employment at any wages, however small, 
for hundreds and thousands of men, and the reason of this 
is, as far as England is concerned, that the markets of the 
world are gradually being closed against us, either by the 
operation of heavy tariffs, or because of competition. The 
Belgian cotton spinner will not come to England for a 
steam engine if he can get one better and cheaper at home. 
Whether he can or cannot, a visit to the Antwerp machi- 
nery gallery will decide very quickly. But not only is 
competition excluding us from foreign markets, it 
is hitting certain trades very in the home 
market. Within the last few days the following 
facts have come to our own knowledge. One of the. 
largest firms building marine engines on the north-east 
coast obtains all its steel castings from Germany. They 
are sent by rail from the works to Antwerp, thence by 
ship to the Tyne. The price paid for crossheads and such 
like is, we believe, £25 per ton delivered. The castings 
are perfect. English steel makers assert that it is quite 
impossible to deliver similar articles at less than £27 or 
£28 aton. Surely this is a remarkable and suggestive 
fact. Again, it is stated that it is cheaper to take iron to 
Norway from England and build a ship there, than it is 
to work up the same iron in an English shipyard. Such 
facts as these tell their own tale. 

It is quite evident that if the engineering, iron, and 
shipbuilding trades are to flourish, prices, low as they are, 
must go lower still, and at the same time the quality of 
the work must be kept up. It will be found on inquiry 
that the firms with a world-wide reputation are all more 
or less busy, although the prices they charge are high, 
relatively. Infinite harm has been done abroad by the 
attempt to palm off on the foreigner second-rate goods at a 
second-rate price. This is wv true of tools; and we 
are sorry to say that in south Europe, particularly Italy, 
English lathes, drills, and planing machines have come to 
be a byword and a reproach, and justly so. The attempt 
to undersell the foreign competitor has been made on a 
wrong basis altogether—the English tool maker trying 
to do what was an impossibility, when the rate of 
wages and hours of labour in the two countries are 
compared. In Belgium a fitter works twelve hours a day 
for about 33d. an hour. It may be said that he is not as 
good a man as the English fitter. Perhaps this is true, 


perhaps it is not; but two Belgian fitters will certainly 
do a great deal more than one English fitter for the same 
wages. But it is not to reductions in wages alone that the 
English engine builder must look for assistance; he must 
organise his works so that every penny shall be saved that 
can be saved. We heard the other day of a contract in 
which the highest tender was a little over £30,000, the 
lowest a little over £20,000. The explanation of the 
enormous disparity lies in the fact that the lowest tender ° 
was based on a consummate knowledge of how the work 
could be turned out at the lowest cost; and the highest 
was based on no such information. The difference 
in this respect between the practice of different firms 
in the same trade would be almost incredible if we 
did not know how little communication takes place 
between the heads of rival firms. Again, a vigorous 
effort should be made to resist unfair imposts, such, 
for instance, as the unreasonable exactions of certain 
railway companies, rendered necessary in one sense, 
because the companies do not practice economy themselves, 
Another point for discussion is the rating of factories, 
which we are glad to see is being taken vigorously in hand 
by the Iron Trades Employers’ Association. We cannot 
better conclude this article than with the following extract 
from the report which was supplied us with a text:— 
“In several of the chief centres of the mechanical engineer- 
ing and shipbuilding trades, the members of our Association 
have, upon local grounds, joined with other users of 
machines to resist claims which are now being frequently 
put forward by overseers of the poor to rate machines 
which have hitherto been declared exempt from such 
liability. Pending the settlement of the question by the 
Legislature, our members in Leeds have, for mutual pro- 
tection, made common cause with users of machines in 
industries distinct from the iron trades. In Newcastle-on- 
Tyne they have also joined in self-defence, and have sub- 
scribed the funds required for taking the case of the Tyne 
Boiler Works Company, on appeal from Quarter Sessions 
to the higher Courts, and, if necessary, to the House 
of Lords. In Manchester the firm of Sir Joseph Whit- 
worth and Co. have been placed under a revaluation of 
their works by order of the overseers, and have been 
called upon to pay rates upon light machines and tools 
hitherto held to be clear of such liability, and our Man- 
chester members have, as in Leeds and Newcastle-on- 
Tyne, made common cause with employers in other 
industries carried on in the township, and have agreed to 
raise the funds with which to try the case at Quarter 
Sessions, and, if required, to proceed as in the: Newcastle 
case, till a final judgment has been given in the House of 
Lords. It is evident, therefore, that the question of rating 
machinery for the relief of the poor, and for other rating 


g | purposes, is growing in importance, and is claiming atten- 


tion all over the manufacturing centres of the kingdom, 
The Committee about to be appointed to administer the 
affairs of this Association for the ensuing year will there- 
fore, in this respect, have to carry forward the work from 
the point at which it will now be consigned to their hands, 
but with every reasonable prospect of success during the 
next session of Parliament.” 


ELECTRICITY, OIL, AND GAS. 


THE printed report of the Trinity House Committee 
which has lately completed at South Foreland, a protracted 
series of experiments on electricity, gas, and oil as light- 
house illuminants, has just made its appearance. Some of 
our readers doubtless availed themselves of the oppor- 
tunity supplied by the recent visit to South Foreland 
of the Smeatonian Society of Engineers, of witness- 
ing for themselves these interesting trials; and most 
of them have been aware, from the prominence which has 
been given in Parliament to this investigation—owing to 
an unfortunate controversy as to the constitution of the 
original committee—that a serious attempt was at length 
being made to determine, for at least lighthouse purposes, 
the relative merits of these three illuminants. Whether or 
notthis result has been fully accomplished by the committee, 
it may, at any rate, be said of their report that it bears on 
its face abundant evidence of care and impartiality. Nor, 
however much regret may be entertained in some quarters 
that Professor Tyndall felt himself under the necessity of 
withdrawing from the investigation—for reasons which 
we have no wish at this time to recall—will there, we feel 
sure, be any desire to question the ability or the integrity 
of the scientific experts who were engaged to assist the 
Trinity House Committee, and whose names we append: 
—Mr. A. Vernon Harcourt, M.A., F.R.S., representing 
the Board of Trade; Professor W. Grylls Adams, M.A., 
F.R.S., for electricity; Mr. Harold Dixon, M.A., of 
Trinity College, Oxford, for photometry; Sir James N. 
Douglass, C.E., acting for the Trinity House; Mr. Thomas 
Stevenson, C.E., acting for the Scotch Light Commis- 
sioners; Dr. R. 8. Ball, F.R.S., acting for the Irish Light 
Commissioners. We should add that Mr. E. Price 
Edwards, a Trinity House official of large experience 
in such matters, filled the post of secretary to the com- 
mittee. 

The main proximate cause of this investigation was, we 
believe, the desirability of putting to a complete and final 
test the claims of the multiform gas system invented by 
Mr. J. R. Wigham, of Dublin, and largely adopted by the 
Trish Light Commissioners. The — of this sys- 
tem contended that it was specially adapted for lighthouse 

urposes, for the following reasons, viz.:—(1) That the 
—~ or the smaller intensities of the light could be 
instantaneously employed by merely turning on or off the 
gas; (2) that there was thus available a maximum power 
considerably in excess of that procurable from the largest 
concentric oil burners; and (3) that admitting the 
inferiority in intensity of the gas to the electric 
light, gas was, owing to the large dimensions of its 
flames, and to the preponderance in them of red rays, more 
penetrative in thick and foggy weather than the small 
violet-rayed electric light. To determine the questions 
thus presented, and kindred questions, the following ar- 
rangements were made:—On the site of the experiments— 
South Foreland—three strong wooden towers were erected, 
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in which were installed respectively the electric light, the 
ge light, and the oil light. The electric light was pro- 
ced by three of De Meriten’s magneto machines, each 
containing sixty permanent magnets of horseshoe form, 
eight laminated pieces to every magret, the whole disposed 
in five rings of twelve magnets , and associated with 
five discs revolving within them, each having twenty-four 
coils on its outer ring, the revolving portion being run at 
a speed of 600 revolutions per minute. The gas light was, 
as we have said, on the Wigham system, the burners, 
four in number, being each composed of 108 jets, compactly 
fitted within a circle of 1ljin. diameter. The lowest of the 
burners, which were superposed, was made in rings, remov- 
able, according to the intensity of light required to be 
invoked, by twenties in a ring, until the number of jets 
was reduced to twenty-eight, the others being constantly 
maintained at their normal power. The oil light was 
produced Gin. concentric lamps—also super- 
posed—of Trinity House “Douglass” old pattern, 
consuming paraffine, having a flashing point of 154 deg. 
Fah. Each light was surrounded by an optical appa- 
ratus arranged for producing both fixed and revolving 
effects, which were witnessed at sea as well as on shore, 
a photometric gallery having been erected near the per- 
manent lighthovse premises, 380ft. by 8ft., for obtain- 
ing accurate measurements of the lights in competition. 
It has been explained that the oil-burners, as well as 
the gas-burners, were superposed, the former _ being 
as a triform and the latter as a quadriform light. 
This is, we believe, the first occasion of an oil light for 
lighthouses being so shown, the highest number of burners 
hitherto su being two, as in the new Eddystone 
Lighthouse—fully descri in a paper by Mr. W. T. 
Douglass, Institution of Civil Engineers, Part I., session 
1883-4. Of this new departure Mr. Dixon thus writes in 
his report: “The problem of burning three large oil lain 
within 6ft. of one another has been satisfactorily solved by 
Sir James Douglass.” 

We have only now to summarise, which we shall do 
very briefiy, the conclusions at which the committee have 
arrived, viz.:—(1) The electric light is the most penetrative 
of the three luminaries in all conditions of the atmosphere, 
fog included. It, however, is more costly than either 
gas or oil, and its dazzling effect in clear weather 
renders it unsuitable for general adoption around the coast. 
(2) The gas and the oil lights are practically equal, but 
the latter system is considerably cheaper, and is simpler 
and more convenient than the former. The committee, 
therefore, recommend that “for the ordinary necessities 
of lighthouse illumination mineral oil is the most suitable 
and economical illuminant, and that for salient headlands, 
important landfalls, and places where a very powerful 
light is required, electricity offers the greatest advantages,’ 


LESSENED PRODUCTION OF LEAD. 


Ar last it appears that there is a movement in the lead 
industry, and that prices, after being long depressed, have of 
late moved upwards and retain their firmness. It is not diffi- 
cult to trace the cause of this; it is due to the reduction in the 
supply of lead, in consequence of the lower price, and now also 
in consequence of the outbreak of disease in Spain, which has 
long been one of the great sources of our lead supply. The 
former cause is one which may be prolonged, the latter can 
only be looked upon as temporary in its nature; but both 
together must for some time to come affect the lead market, 
though any serious increase in price would soon cause an 
enlargement of our home supply of lead. Meantime, however, 
we have that diminution in the production which has been 
showing itself gradually for some years. Last year the lead 
produced from British ores was 40,075 tons, or over 3000 tons 
less than the previous year; but the lead imported and the 
lead obtained from the foreign ores brought in showed a 
large increase. Spain gave us four-fifths of the total quantity 
of the lead we imported. Now that the great lead-producing 
country has had so serious an attack, the production of lead ore 
is being enormously lessened, though this does not show itself 
at first, for the stocks at the ports will be sent out. But they 
will not be so fully replenished, and thus there will be for some 
time to come, at least, a reduction of the large quantities of 
lead which Spain sends us. It is not to be expected that this 
will very long continue, but during its continuance there will be 
a relief which the British producers of lead will make the most 
of; and there is, on the other hand, a benefit for this ancient 
industry in the resumption of demand from China, which has 
long been one of the best of our customers for lead, and which 
is now beginning to buy more largely again after the partial 
suspension through its dispute with France and the closing of 
some of the ports. It may be fairly hoped, then, that there 
will be some improvement soon in this ancient and long-suffering 
trade, the dulness in which has grievously oppressed some of 
the lead mining dales for several years. 


SMALL MERCIES. 

For these the ironmasters, of all traders, are just now the 
most thankful. More than small mercies they do not look for 
from the railway companies, yet the railway companies are not 
incapable of being touched by the needs of the ironmaster, 
however difficult to move may still be the owners of mining 
royalties both in ironstone and in fuel. The small mercy which 
has just fallen to the lot of the Staffordshire ironmasters is a 

duction of thr per ton for the boating of pig iron from 
the railway stations to works situated on the canals of the 
London and North-Western, the Great Western, and the 
Midland Railway Companies. The charge will now be ninepence 
per ton for delivering by boat pig iron carried at station to 
station rates, and the rate will apply to iron invoiced from other 
companies’ stations to the stations nearest to the works. Were 
the ironmasters in a less thankful mood they might acknowledge 
this concession on the part of the railway companies serving 
their district in the terms of the hackneyed couplet, which 
speaks of “dissembled love” and “kicking down stairs.” The 
pig iron firms would seem to be fair game for the canal and the 
railway companies, who are fast becoming one and the same 
proprietory. The tonnage upon pig iron on the Birmingham 
Canal is 1}d., and the attempts of the ironmasters to bring it 


to 1d. have as yet been unsuccessful. They seek that it should 
be a penny because that is the tonnage upon certain iron hard- 
wares, curtly denominated “ pots and kettles.” The ironmasters 
do not ask for pots and kettles to pay more, but they seek 
a oe terms, and they have sub- 

im. A boatload of pig iron may be 


themselves to be placed 
stantial ground for their 


twenty-seven tons, but a boatload of pots and kettles is not 
usually more than five tons; consequently, a load of pig iron 
pays 27s. for freight, and a boatload of pots and kettles often 
not more than 5s. 


LITERATURE. 


The Royal Mail: its Curiositiesand Romance, By James WILSON 
Hype. Second edition. Blackwood and Sons, Edinburgh 
and London. 1885. 

Tuis is an octavo book of 391 pages, which we can confi- 

dently recommend to our readers. Mr. Hyde’s position as 

Superintendent of the General Post-office, Edinburgh, has 

supplied him with many of the qualifications essential to 

the successful production of a work of this kind, and, in 
addition, he has brought to his task an agreeable style, 
and a keen yy of what is and is not dry reading. 

It is difficult, indeed, to say whether the book is more 

instructive or amusing, and we have not the least hesitation 

in saying that young people ought to read it for the suke 
of the information hich it conveys. The fact that the 
volume has found favour with the public, as it deserves, 
is proved by the circumstance that the whole of the first 
edition was rapidly bought up. To the second edition 
some additions have been made to the chapters on “Mail 

Packets,” “How Letters are Lost,” “Singular Coincidences,” 

and a fresh chapter on “ Postmasters.” 

The sending and receiving of letters is so much a matter 
of course that few people realise the gigantic dimensions 
of the organisation known generally as the Post-office. The 
Ee is above and beyond all others a modern institution. 

othing at all resembling it existed in ancient times. 

Letters were transmitted from town to town at very 

early periods in history ; but there was little or nothing 

in common with the old-world system and that now 


PS} in vogue. That it should be possible to throw a mis- 


sive into an iron box in the street, and, without taking 
further thought, know that that letter will be delivered to 
an address hundreds of miles distant in a few hours, never 
entered the brains of the wildest dreamers of historical 
times. Indeed the existing system is, to all intents and 
See er entirely novel. it can be hardly said to date 

ck half a century. How it grew up and what were its 
beginnings our author narrates in very pleasant lan, e; 
and it is worth notice that he never wearies his readers by 
prolixity of detail. Sam Weller said that the essence of 
success in letter writing was that the recipient of one 
should “wish for more.” This is just the case with the 
book before us. We frequently find ourselves wishing 
that the author had told usa little more on any subject, 
but never wish that he had told us less. 

We shall make no attempt to describe the book in detail. 
It is too moderate in price and too accessible to do this. 
We prefer to quote a few passages which will show what 
the author’s method of dealing with his subject is. These 
we take at haphazard. Here is one which presents a 
curious picture. It is a circular issued by the London 
Post-office authorities on the 27th April, 1799 :—“ Several 
mail coaches being still missing that were obstructed by 
the snow since the Ist of February last. This is to desire 
you will immediately represent to me an account of all 
spare patent mail-coaches that are in the stage where you 
travel over, whether they are regular stationed mail- 
coaches or extra s coaches, and the exact place where 
they are, either in barn, field, yard, or coach-house, and 
the condition they are in, and if they have seats, rugs, and 
windows complete.” It appears from this that, after a 
lapse of nearly three months, the Post-otlice authorities 
had not recovered the missing coaches, and had, indeed, 
only just begun to hunt them up. 

Contrast the picture presented by the following extract 
from the chapter on mail packets with the existing 
arrangements :—“ It is curious to take a glimpse of the 
conditions under which the early packets sailed, when they 
were often in danger of having to fight or fly. The in- 
structions to the captains were to run while they could, 
fight when they could no longer run, and to throw the 
mails overboard when fighting would no longer avail. In 
1693, such a ship as then performed the service was 
described as one of ‘eighty-five tons and fourteen guns, 
with powder, shot, and fire-arms, and all other munitions 
of war.’ A poor captain whose ship, the Grace Dogger, 
was lying in Dublin Bay awaiting the tide, fell into the 
hands of the enemy, a French privateer having seized his 
ship, and stripped her of rigging, sails, spars, and yards, 
mt of all the furniture ‘ wherewith she had been provided 
for the due accommodation of passengers, leaving not so 
much as a spoone or a naile-hooke to hang anything on.’ 
The unfortunate ship, in its denuded state, was ransomed 
from its captors for fifty guineas. If we may judge from 
this case, the fighting of the packets does not seem always 
to have been satisfactory; and the Postmasters-General 
of the day, deeming discretion the better part of valour, 
set about building packets that should escape the enemy. 
They did build new vessels, but so low did they rest in the 
water that the Postmasters-General wrote of them thus: 
‘Wee doe find that in blowing weather they take in soe 
much water that the men are constantly wet all through, 
and can noe ways goe below to change themselves, being 
obliged to keep the hatches shut to save the vessel from 
sinking, which is such a discouragement of the sailors that 
it will be of the "yer difficulty to fet any to endure 
such hardshipps in the winter weather.’ These flying ships 
not proving a success, the Postmasters-General then 
determined to build ‘ boats of force to withstand the enemy,’ 
adopting the bull-dog policy as the only course ce in the 
circumstances, It may be interesting to recall how these 
packets were manned. In May, 1695, the crews of the 
packets between Harwich and Holland were placed on 
the following footing :—Master and Commander, £10 per 
mensem; mate, £3 10s.; surgeon, £3 10s.; boatswain, 
£3 5s.; midshipman, £1 15s.; carpenter, £3 5s.; boat- 
swain’s mate, £1 15s.; gunner’s mate, £1 15s.; quarter- 
master, £1 15s.; captain’s servant, £1; 11 able seamen at 
£1 10s. each, £16 10s.; agent’s instrument, £2; in all, £50 


per mensem. These op a> not have been considered 
too liberal considering the risks the men ran; and as an ! office, 


encouragement to greater valour in dealing with the enemy, 
and as an additional means of recompense, the crew were 
allowed to take prizes if they fell in their way. They also 
‘ received pensions for wounds, according to a code drawn 
up with a nice discrimination of the relative value of dif- 
ferent parts of the body, and with a most amusing pro- 
fusion of the technical terms of anatomy. Thus, after a 
fierce eg emer which took place in February, 1705, we 
find that Edward James had a donation of £5 because a 
musket-shot had grazed on the tibia of his left leg; that 
Gabriel Treludra had £12 because a shot had divided his 
frontal muscles and fractured his skull; that Thomas 
Williams had the same sum because a Granada shell had 
stuck fast in his left foot; that John Cook, who received 
a shot in the hinder part of his head whereby a large 
division of the scalp was made, had a donation of £6 13s. 4d. 
for present relief, and a yearly pension of the same amount; 
and that Benjamin Lillycrop, who lost the forefinger of his 
left hand, had £2 for present relief, and a yearly pension 
of the same amount.’ Some other classes of wounds were 
assessed for pensions as follows: ‘Each arm or leg ampu- 
tated above the elbow or knee is £8 per annum; below 
the knee is 20 nobles. Loss of the sight of one eye is £4; 
of the pupil of the eye, £5; of the sight of both eyes, £12; 
of the pupils of both eyes, £14; and according to these 
rules we consider also how much the hurts affect the body, 
and make the allowances accordingly.’ ” 

In 1829 voyages out and home to the places we are about 
to name occupied the accompanying number of days:— 
Jamaica, 112; America, 105; ward Islands, 91; Malta, 
98; Brazil, 140; Lisbon, 28. 

For those who love statistical illustrations, as we may 
call them, what can be better than this:—‘ The quantit 
of paper used in this annual interchange of thought throug 
the intermediary of the British Post-office may, perhaps, 
be measured by the following facts: Supposing each letter 
to contain a single sheet of ordinary-sized note-paper, the 
post-cards taken at the size of inland post-cards, book- 
packets as containing on an average fifty leaves of novel- 
paper, and newspapers as being composed of three _ 

eaves 18in. by 24in., the total area of paper used would 
nearly 630 millions of square yards, This would be suffi- 
cient to pave a way hence to the moon of a yard and a-half 
in breadth; or it would give to that orb a girdle round 
its body 53 yards in width ; or, again, it would encircle 
our own globe by a band 14 yards in width. Another way 
to look at the nitude of the Post-oftice work is as 
follows: tok letters, book-packets, newspapers, 
and post-cards are taken at their several ascertained 
averages as to weight, the total amount of the mails for a 
year passing through the British Post office, exclusive of 
the weight of canvas bags and small stores of various kinds, 
would exceed 42,000 tons, which would be sufficient to 
provide full freight for a fleet of twenty-one ships carrying 
2000 tons of cargo each. What a burthen of sorrows, 
joys, scandals, midnight studies, patient labours, business 
energy, and everything good or bad which proceeds from 
the human heart and Kang does not this represent! yet, 
after all, what are the figures above given when put in the 
balance with the facts of nature? The whole paper, accord- 
ing to the foregoing calculations, although it would gird 
our earth with a band 14 yards wide, could only be made 
to extend hence to the sun by being attenuated to the 
dimensions of a tape of slightly over one-eighth of an inch 
in width!” 

The most amusing part of the book is that which 
describes what may be termed the internal life of the Post- 
office. Here is an apology from one of the officials, which 
is most delicious reading: “The Postmistress of ——, 
Cambridge, is very sorry that she has not sent in her 
canna balene this. She will be sure todo so to-morrow. 
The delay is on account of her having three little mother- 
less grandchildren staying with her for a few days.” Again, 
candidates for appointments are asked certain medical 
questions, in order to secure healthy individuals. Dr. 
Lewis, medical officer of the Post-oftice, London, for many 
years, records the following examples of answers received 
to his questions :—“‘ Father had sunstroke, and I caught 
it of him.’ ‘ My little brother died of some funny name.’ 
‘A great white cat drawed my sister’s breath, and she died 
of it. A parent died of ‘apperplexity ;’ another died of 
‘parasles.’ One caught ‘ Tiber fever in the Hackney-road ;’ 
another had had ‘goarnders;’ a third ‘ burralger in the 
head.’ Some of the other complaints were described as 
‘rummitanic pains, ‘carracatic fever,’ ‘indigestion of the 
lungs, ‘toncertina in the throat,’ ‘pistoles on the back.’ 
One candidate stated that ‘his sister was consumpted, 
now she’s quite well again ;’ while the sister of another was 
stated to have ‘ died of compulsion.’” 

To quote further would be unfair to the author of this 
delightful book. We cannot resist the temptation, how- 
ever, to give a few strange addresses :— 


The address, 
23 Adne Edle Street, London, 
proved to be intended for 
2 Threadneedle Street, London. 
In another case, 


No. 52 Oldham & Bury, London, 


No. 52 Aldermanbury, London. 
On another occasion the following address appeared on a 
letter :— 


was written for 


too dad Thomas 
hat the ole oke 
Otchut 


: 10 Bary. 
Sur plees to let ole feather have this sefe ; 
the address being intended for 
The Old Oak Orchard, 
Tenbury. 
A further odd address was as follows, written, it is pre- 
sumed, by a German :— 

Tis is fur old Mr Willy wot brinds de Baber in Lang Kaster 
ware ti gal is, gist rede him assume as it cums to ti Pushtufous; 
the English of the address being— 

This +" old Mr. Willy what prints the paper 
where the jail is. Just read 


. Pade. 


in Lancaster 
him as soon as it comes to the Post- 


| \ 

| 
| : 


Ave. 21, 1885. 
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THE ANTWERP INTERNATIONAL EXHIBITION. 
No. IL. 

Tus latest addition to the constantly increasin, 
“World’s Fairs” may in some way be regarded as an 
offshoot of its predecessor held at Amsterdam in 1883, 
where the possibility of organising an International Exhi- 
bition by private capital, without State subventions, was 
satisfactorily demonstrated. A similar arrangement has 
been = in the present instance, the buildings and 
grounds being laid out by a syndicate of capitalists, the 
cost being met by rents of exhibition space, admission 
fees, and other sources of revenue, among which a lottery, 
with prizes from £4000 downwards, which may be won by 
speculating to the extent of a franc, figures prominently. 

be administrative and internaticnal relations are placed 
under the Ministry of Public Works, the Commission 
being presided over by Comte H. d’Oultremont, as 
Commissary-General of the Government. Although not 
of the imposing dimensions of the gigantic Exhibitions of 
Paris and Philadelphia, the buildings are of considerable 
a ag and the skilful arrangement adopted by the 
architect, M. Bordiau, have endowed them with a monu- 
mental character such as is not always realised in temporary 
structures, The site, apart from certain irregularity of 
shape, is an exceedingly good one, being at the extreme 
south end of the town, in what is known as New Antwerp, 
where the ground formerly occupied by the old southern 
citadel has been cleared and laid out in new streets, which 
are to a great extent still free from buildings; so that it 
has been possible to form an area of about 50 acres, with a 
principal frontage of about half a mile, facing the end of 
the line of avenues that have replaced the old line of 
interior fortifications, and on the other side resting on the 
basin allotted to canal traffic on the southern quays. 
Rather more than half the enclosed space is laid out as a 
park, with numerous separate buildings erected for special 
exhibitors—for those of eatables and drinkables, in the shape 
of restaurants, and more particularly pavillonsdedéqustation, 
&c., which, as the Inventions Exhibition and its predecessors 
havedemonstrated, are among the more important aids to the 
ae r appreciation of scientific industry. The Exhibition 

uildings proper form two principal blocks, as will have been 
thered from the plan we published last week, of which the 
arge one is appropriated to products, and the second to 
machinery in motion. The former, or Gallerie Inter- 
nationaJe, is of irregular shape, bent approximately to a 
rectangular form; the largestdimension running nearly north 
and south is about 1700ft., while the maximum breadth is 
a little over 600ft. The machinery hall, a regular rect- 
angular building, about 620ft. by 490ft., lies to the east of 
the main building, but separated from it as stated in our 
last impression. In the same way the north end of the 
grounds is connected by a bridge with the innermost of 
the canal basins, which is enclosed to form the Exhibition 
Maritime, where boats and shipping may be shown afloat. 
This part of the Exhibition has not as yet found much 
favour, and has only had a few temporary occupants in 
the shape of steam and sailing yachts oe to visitors 
who have only stopped for a few days at a time. The 
total exhibition space is given at 72,660 square metres— 
about 780,000 square feet, or nearly eighteen acres—which 
is distributed among the different nations taking part in 
the Exhibition in the following proportion :— 


list of 


Sq. metres. | Sq. metres, 

Belgium 5,000 Luxemburg . . 600 
Germany ... 6,000 Switzerland 500 
Brazil .. 200 
United Kingdom 3,600 San Salvador 150 
Austria... ... 3,000 150 
United States ... 2,000 ee 150 
Russia... ... .. 2,000 Portugal... 100 
Netherlands 2,000 Monaca ... 100 
Sweden & Norway 1,300 60 


Of the total space more than one-half is occupied by 
— and French exhibitors in nearly equal proportions; 
while the United Kingdom, apart from Canada, takes only 
the fifth place, with only about 5 per cent. of the area. 
These figures are sufficient to indicate that the Exhibition 
is, in its principal features, mainly one of Belgian and 
French products. As will be seen from the plan, the two 
nations occupy about equal spaces in the main building, 
but in the machinery hall considerably more than half the 
area is filled by Belgian exhibitors. 

The design of the buildings is of the simplest character. 
The main — are divided into seven parallel aisles by 
pillars built up of m— and angle irons of the smallest 
possible section, and which are for the most part lost in 
the decorations covering them. No uniform system of 
ornamentation has been followed, the section allotted to 
each country having been handed over as a whole to its 
National Commission, which has decorated it in accord- 
ance with the national tastes and peculiarities. This, 
although detracting from the monumental character of the 
building as a whole, adds considerably to the interest of 
the different parts. Among the more remarkable of these 
decorations are those of the French section of the main 
ones or Gallerie Leopold II.; the Dutch Gallery, with 
its walls decorated in panels, imitating the blue and white 
landscape tile work of Delft; and the Russian Court, in 
brightly coloured woodwork, with round arches and fan- 
tastic columns, realising the Byzantine enamel work of the 
Moscow goldsmiths, The system of national decoration, 
though general, is not universally followed, prominent 
among the exceptions being the section occupied by the 
United Kingdom, where there is abundant opportunity for 
studying the construction of the building, the national 
decorative effect being concentrated in the provision of 
three printed red ensigns of the pocket handkerchief type, 
which are suspended by the corners from the centre of the 
roof. This absence of ornamental accessories is due to the 
circumstance that the Government ‘of the United King- 
dom, although taking part officially like other nations, has, 
unlike them, made no contribution to the ex of fitting 
up their part of the building, and the exhibitors have for 

he most part been content with setting out their wares in 
lines, like stalls in a market, with a complete indifference 


to style or effect. This is much to be regretted, as in a 
purely commercial centre like Antwerp an inefficient dis- 
play is likely to do more harm to a country than complete 
abstention. Considerable want of judgment is also appa- 
rent in the prominence assigned to insignificant objects, 
such as mechanical toys, portable seats, and slag pottery, 
the latter claiming to be the latest marvel of science, 
— several stalls in the centre of the British Court, 
to the detriment of other and more valuable exhibits, 
which might have been more worthily placed. In the 
main avenue the Indian and Oriental objects make a more 
worthy display, and among these the Peninsular and 
Oriental Company’s collection of models and drawings of 
the ee tor yp of its fleet, with a short historical 
account of the progress of the company, is icularly 
noticeable. In the machinery hall the case is different, 
British machine makers being fairly represented, though 
only on a limited scale. 

'aken asa whole, the Exhibition is essentially one of 
products rather than of inventions, or raw 
materials, the most prominent portions being occupied by 
ornamental objects of Belgian and French origin, such as 
the bronzes of Thiebaut and Barbedienne, of Paris, 
enamels and metal work of Christofle and others, tapestry 
from Aubusson, and the branch of the same manufactory 
at Malines, the latter being represented by three scenes 
from ancient Flemish history, belonging to the Belgian 
Senate. The central position in the main building is 
marked by a clever trophy composed of boxes, bales, 
barrels, and packages of other descriptions representing 
the raw materials received and distributed by the port of 
Antwerp. These are arranged in the form of four columns 
supporting a dome and central pinnacle very nearly to the 
roof of the great transept, forming an effective monument, 
whose serenity is enhanced by the brilliancy of its 
surroundings, the stall immediately adjacent, that of Mr. 
L. Coeterman, of Antwerp, being devoted to diamonds 
and diamond cutting. This includes a very remarkable 
series of diamond crystals from Kimberley, South Africa, 
with specimens of the matrix, or “ blue earth,” and views 


of the mines and wire rope hauling arrangements. This’ 


may be considered as the most prominent mineral exhibit, 
although it might more properly have appeared in the 
British section. 

In mineral products there is little that is new or 
remarkable, the most prominent a ge being those of 
the Belgian and Westphalian coalfields, the former being 
in the main building, and the latter in the machinery 
hall. The —_ coal exhibit, placed about the centre of 
the northern limit of the main building, is due to the 
united efforts of the Société Generale pour favorites 
l'Industrie nationale, of Brussels, the Union of Mines and 
Works in the province of Liége, and several individual 
colliery companies, including those of Mariemont and 
Bascoup, and Strepy-Bracquenie, the different objects 


exhibited being i 9m in a series of cases radiating from | P 
a central pillar o' crowned by a statue of a collier in 


working costume. Below the floor of the ery a full- 
sized representation of the method of working coal has 
been arranged by the Société Generale. This includes a 
“traverse banc,” or stone drift, the “ bouveau” of Hainault, 
or “ bacnure” of Liége, a “costrene,” or main heading, and a 
working face on the coal, the whole being in communica- 
tion with the surface by a section of a circular bricked pit, 
with guides, and cage, with flat aloe fibre drawing rope. 
This very popular object has been constructed by two 
engineers, M. Soupart, of Mons, and M. G. Desenfaus, of 
Charleroi. 

The general impression conveyed by the examination of 
the different objects in this collection is that coal mining 
in Belgium is carried on under special and increasing 
difficulty, a powerful cause being the disturbed character 
of the measures and the small thickness of the seams, 
although the number of the latter is considerable. The 
folding and corrugating of the strata is very considerable 
over a great part of the basin, and along its southern edge 
the stratas are completely masked so that the carboniferous 
limestone and Devonian strata appear at the surface above 
the coal measures. This necessitates the execution of 
much dead work, in the shape of stone drifts, as a pre- 
liminary to working the coal; and the coal as a rule being 
much shattered, gives rise to an inordinate proportion of 
slack; so that the product of the mine requires elaborate 
sizing and cleaning before it is saleable to advantage. 
These peculiarities are well illustrated by the exhibit of the 
United Companies of Mariemont and Bascoup, whose 
mines, situated in the eastern part of the Hainault basin, 
are represented by a surface model and numerous drawings. 
The area of their concessions is 3890 hectares—about 
twelve square miles—containing sixteen or seventeen work- 
able seams varying from 14in. to 65in. in thickness, which 
are mined at ten different points by single and grouped 
pits, at depths from 350 to 670 yards, —— from 
3500 to 4000 tons of coal per day. The different pits are 
connected by an endless chain system of traction, with a 
central screening and washing establishment, where the 
large coal is separated from the small, and the latter is 
purified from shale and dust. The sizes established are 
the following :—Large, 160mm. ; Gailletteries, 50—160 mm.; 
Gaillettins, 30—50 mm.; Tetes de Monieaux (sparrow 
heads), 11—30 mm. These are all clean coal, with 3} to 
5h es cent. of ash, and separated by the Briarte riddle 
with mechanical delivery to prevent further breakage. 
The lower sizes made by perforated plate screens are 
— of 25—16mm., 16—11 mm., 11—5 mm., and 

ust of 5—Omm. These are all mixed with dirt, and give 
from 10 to 13 per cent. of ash, which is reduced from 44 to 
5} per cent. by washing. The slimes produced in the 
depositing basins of the washing machines are burnt under 
the colliery boilers, the other products being sold. The 
mixed dust and grains, when worked, are ly used as 
locomotive fuel, which is rendered sufficiently coherent 
on the grate by mixing the dry slack with a certain pro- 
portion of that from coking coal. The latter quality is, 
therefore, of considerable ee and ial methods 
are adopted by the State Railway Department at Malines 


for determining the binding property of the fuel when 


heated as well as its evaporative value. This is done by 
coking the slack under examination with sand mixed in 
increasing proportion until the limit of cohesion in the 
coke is reached. The traction arrangements of the Marie- 
mont Company are of a very elaborate character, a total 
length of nearly six miles of endless chain-ways being in 
use at the surface, and about an equal length underground. 
The chains used are of steel, single linked, varying from 
16 to 25 mm. in thickness, which take hold of the top of 
the tub and receive a slow motion from a steam engine. 
The drum wheels, originally of cast iron, with a rim 
—— to the chain links, have been replaced by others 
with forked claws of cast steel, which are screwed to the 
rim and adjustable for wear. The speed is so regulated as 
to give time for the unloading and return of each tub before 
the arrival of the next. The average speed is about 14ft. 
per second, and the distance between the tubs 65ft. The 
surface work is almost entirely done by women. A similar 
system of traction is in use at Seraing, where two or three 
women at the foot of an incline receive and discharge all 
the coal used by the forges and mill boilers. The Belgian 
coal-field is as well-known, covered in part with deposits" 
of secondary and tertiary age, the so-called morts-terrains, 
which are, however, matter irregularly distributed. In 
the western part of the Mons basin, on the water pang 
between the Scheldt and Meuse rivers, the hydrographi 
conditions are such that the tertiary strata capping the 
coal measures, about 160ft. thick, contain beds of quicksand, 
which have proved very serious obstacles to the winning 
of new pits. These have in many cases been overeome b 
the use of the Kind-Chaudron method of — throug 
the water-bearing beds to the solid ground, and tubbin: 
out the water with solid cast iron cylinders. Examples o! 
such tubbings are exhibited by the Strépy-Bracquenie 
Coal and Iron Company, near Mons. There are 

rings intended for lining a pit of 4 metres diameter, 
about 3in. thick in the flanges, and weighing 12, 16%, and 
18 tons respectively, which are exhibited on the 

near the section of the Antwerp quay wall. The usual 


practice has been to cast these tubbing rings near to the 
pit, but the Strépy Company has established a large 
oundry, principally for this class of work. It is rather 


difficult to see how such clumsy objects could be sent to 
any distance except where water carriage is available, 
which, however, is the case in Belgium, where, in addition 
to the very complete system of railways, efforts are being 
continually made to improve the internal navigation. For 
instance, the principal canal tunnels are now being enlarged 
to carry boats of 250 tons burden. The Strépy Company 
also shows a machine for shaping the ends of pit tim 
This is a rotary drum carrying a series of plane irons 
inclined at 90 deg. to each other, which cut off the end of 
the stick to a V ed This machine, which is said to do 
the work of ten skilled men, is in the main building. A 
new pit at Maurage, lately bored by the Kind-Chaudron 
rocess, is now being lined with tubbing of this character 
to a depth of 283 yards from the surface. 

The system of securing pit shafts with iron instead of 
timber or masonry is coming into favour in Belgium. 
Examples of its application to both round and elliptical 
pits are shown in the grounds. The system adopted is 
generally similar to that in use at Saarbriicken, namely, 
rings of [ iron about 10in. deep put together in four 
segments by fish-plates, and supported by struts of similar 
shape but lighter section. The internal divisions are made 
either in wood or iron, but preferably the latter, the guides 
for the cages being usually ordinary flat-bottomed rails. 

The large boring machine, or “bosseyeuse,” of Dubois and 
Francois, which will be remembered as shown in the 
Belgian section of the Health Exhibition, is a prominent 
object in the main building. It is sent by the Sociétéde 
Marihaye, of Flémalle-Grande, near Liége, and is arranged 
as used in driving galleries, the position of the different 
holes and cuts being shown in a full-sized section. The 
holes are bored about 3in. in diameter, and then broken 
down by wedging, a heavy sledge or mallet being substi- 
tuted for the boring head. e machine is now so success- 
fully used that the whole of stone drifts and other levels 
required for laying out the coal previously to working, are 
performed by it to the entire exclusion of gunpowder, ‘the 
production of the company’s different mines being about 
400,000 tons annually. 

The increase in the depth of Belgian collieries in late 
years is very marked, pits of 600 to 700 yards being com- 
mon, while several are over 800. Prominent among these 
are the six pits of the colliery Sacré Madame, near Charleroi, 
whose depths are 756, 825, 800, 800, 770, and 770 metres 
respectively. These are all fitted with powerful drawing 
engines, the last three being intended to draw 600 tons in 
ten hours from a depth of 1000 metres. The general type 
of construction of aon is horizontal, with Corliss frami 
and Sulzer valve gear with hydraulic governors, whi 
allow a ~—_ range of expansion, the cut-off being variable 
between the whole length and one-ninth of the stroke. 
The steam pistons are 1 metre diameter and 1°80 metres 
stroke, and draw a net load of 54 cwt. of coal from 800 
metres deep in 65 seconds. Flat ropes of. aloe or manilla 
fibre of tapered section, weighing 8°25 kilogs. per metre, 
are generally used, though they are now being replaced 
by others of steel wire, weighing 7 kilogs. permetre. The 
preference for flat ropes of vegetable fibre over those of 
cylindrical section and steel is still marked in Belgium, and 
is well re nted by the exhibit of M. Vertongen-Goens, of 
Termonde, whosends a14-metre lengthof a flat rope 940mm. 
broad and 20 mm. thick. This is, however, not intended 
for winding, but as a travelling table for use in hand-pick- 
ing shale from coal. The most notable departure from the 
pm Pn Belgian practice is furnished by the great wind- 
ing engine at Seraing, with a spiral drum of 33ft. maximum 
diameter, which draws, by tapered steel ropes, from a 
depth of 525 metres in 45 seconds, The drawings of this 
magnificent engine will be found in the Cockerill collection 
on the left-hand wall of the staircase leading to the Ma- 
chinery Hall. Probably the deepest pit at present is that 
of Marchienne, where the first coal seam was found at 726 
metres, and by subsequent sinking three others at 802, 825, 
and 866 metres—947 yards—respectively. 
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Coal-mining in Belgium, as in other countries, cannot at 
the present time be classed among profitable industries. 
According to two accounts furnished, one by the Société 
Générale and the other by the Province of Liége Union, 
which together represent 8} millions out of the 18 millions 
produced by the whole country, the selling prices were in 
1883, 10°02f. and 10°19f. per ton, while at present they are 
said to be lower than at any time since 1853. The Société 
Générale produced 43 million tons, employing 28,408 
hands—men, women, and boys above twelve years of age 
—of whom 5178 were actively employed in getting coal, 
or rather less than one-fifth, the average wages paid being 
3°10f. per day. A similar disproportion is observed 
between the engine power actually drawing coal and that 
employed in accessory operations, which was distributed 
as follows :— 


H.P. 
Winding 17,545 
Pumping 2 8,559 
Ventilation ... ... ... ... 5,424 
Handling and cleaning coal 923 
Other operations... ee 4,431 

36,882 


The number of horses employed above and below ground 
is 1367. In the Liége basin, owing to the number of old 
shallow workings, the disproportion between drawing and 
pumping power is still greater, the seventy-seven collieries 
at work employing— 


Engines. H.P. 
For winding 108 10,486 
For pumping 74 12,102 
For ventilation ... 81 1,754 
For other operations... 220 2,254 
26,596 


The wages of the 24,309 hands employed averaged 3°39f. 
per day. The cost of coal at Lidge is given at 10°19f. per 
ton, of which 5°90f. goes for wages and 4f. in other 
_ charges, leaving a profit of 0°29f., or something less than 
‘3d. per ton. The Socicté Générale gives the cost of coal 
per ton apart from financial charges as 8°64f. per ton, made 
up in the following proportions per cent.:— 


Per cent. 
Wages and subventions to miners 60°45 
Stores and materials it 19°70 
Colliery consumption of coal 5°88 
Other charges 13°97 
100°00 


Taking the figures for the year 1884, the wages paid are 
to the net profits in the proportion of 94 to 6, which latter 
figure corresponds to a return of 1°57 per cent. on the 
capital sunk in the business. These figures are sufficient 
to show that the complaint of trade depression is not 
confined to these islands, but is quite as severe in con- 
tinental countries. 


The second great colliery collection—that of the Rhenish 
Westphalian coal mines—in the Machinery Hall, has been 
brought together by the coal trade societies of Essen and 
Bochum, for the purpose of illustrating the structure and 
working conditions of the largest of the European coal- 
fields, and which produced in 1884 28,259,184 tons of 
coal, 99,875 hands being employed. The collection, apart 
from specimens of coal, consists mainly of drawings and 
models. The former, which are mostly contained in 
enclosed dark galleries lighted by electric lights, include 
numerous cross sections of the basin and details of methods 
of working machinery, &c. The order of succession in the 
coal seam is very similar to that observed in Belgium, the 
highest seams giving a long flame coal, which is succeeded 
in depth by gas, coking, and dry steam coals. Where best 
developed the thickness of the measures is very great, the 
lowest known seam being about 7000ft. below the surface 
in the bottom of the basin. The models includea winding 
engine and pit frame at Shamrock Colliery, a Kley com- 
pound beam engine for pumping, with combined fly-wheel 
and cataract, at Helene-Nachligall; Karlik’s pendulous 
ro screen, used in sizing coal at Gute-Hofforungs 
Hiitte; and the pit frame and surface buildings of the 
Zollverein No. 3 pit, near Essen. This pit is laid out for 
a very large production, having guides for four cages and 
two winding engines, drawing simultaneously. The iron 
pit frame and corrugated iron buildings are in strong 
contrast with the castellated brick buildings of the older 
pits adjacent. A useful novelty in the shape of zinc air 
pipes, strengthened by _ oe like Fox’s boiler fiues, 
1s worthy of notice. These are coming largely into 
use in Westphalia. 


AWARDS AT THE INVENTIONS EXHIBITION.—The “anti-collide,” 
for which, according to the official report, a bronze medal was 
awarded to Mr. F. Bapty, Leeds, should have been described as 
Messrs. Fox and Fenby’s patent. Mr. H. B. Fenby is the inventor 
of the apparatus, which is an automatic fog-horn blower for prevent- 
ing collisions at sea. 

FaTAL ACCIDENT AT CHATHAM.—An extraordinary and fatal 
accident occurred at Chatham not long since. The superintendent 
of the Military Balloon Constructive Branch of the School of Military 
Engineering, was instructing some subordinates in the charging of 
steel tubes with compressed hydrogen gas to be used in inflating 
balloons on field service. The tubes consist of steel cylinders, 2ft. 
long and 4in. in diameter. He had taken one in his hands and 
applied the vacuum pump, when, from some unexplained reason, it 
exploded with terrific force, striking the superintendent in the 
abdomen, and killing him on the spot. Major Templar, chief of the 

lloon department, was i diately d and doctors were 
fetched, but nothing could be done for the unfortunate man. An 
inquiry will be held. This is the first accident of the kind. 

ENGINEERING EDUCATION IN NEW SouTH WALES.—The facilities 
afforded at the Sydney University to those acquiring a knowledge 
of engineering are extremely liberal, but it is found that the course 
of lectures is more attended by non-matriculants than by under- 
graduates. To meet the convenience of non-matriculants the 
lectures on civil engineering, applied mechanics, and architecture, 
are delivered at 4°30 p.m. The New South Wales Government 
has consented to allow the graduates in engineering to finish their 
practical training in the Government workshops and on the rail- 
ways, and has given assurance of preference to B.E. graduates for 
appointments in the service. A testing machine has been procured 
from England. It is designed to test the strength and elasticity of 
materials used in engineering and building constructions, and it is 
expected to be of much value in testing colonial materials, in- 
cluding the many varieties of timber, 


ON THE STANDARD OF ELECTRO-MOTIVE 
FORCE. 


THE Edison and Swan United Electric Light Company has now 
accumulated evidence to a very large extent which indicates the 
very great degree to which the average life of incandescence lamps 
depends upon the electro-motive force or pressure at which they 
are used, and it has just published the following information on 
the subject :— 


If a lamp is made to burn at 100 volts, its life is very consider- 
ably lengthened by being used at 97 and 98, and very considerably 
shortened by being used at 103 or 104. It is therefore of the 

atest importance that we, as manufacturers of incandescence 

amps, should secure an absolute identity of standard, in order 

that divergency of reckoning may not exist between ourselves and 
our customers, owing to errors and discrepancies between the scale 
readings of the various voltmeters in the market. It is not sufti- 
cient to be within 2 or 3 per cent. The desirable thing to be 
attained is that voltmeters all over the United Kingdom should 
agree to within } per cent., and our customers would then be cer- 
tain that the pressure under which they were burning our lamp is 
the same pressure as that which we marked on it as its proper 
or normal volts. There is another cause of discrepancy in exist- 
ence other than errors in existing voltmeters, and that is the 
ambiguity about the standard itself. 

The British Association Committee on electrical standards, 
appointed in 1862, defined the standard of resist: » electro- 
motive force, and current, and constructed many standards of 
resistance. These principal standards have been compared in 1865 
by Hockin, in 1874 by Chrystal, and in 1879 by Fleming, and found 
to differ slightly. Very careful experiments in 1879 and 1880 esta- 
blished the most probable mean value, and Lord Rayleigh’s classical 
researches in 1880-1883 have established the fact that this mean 
British Association unit is only “9867 of the true ohm, or eer 
cent. too low. Accordingly, all measurements made in old B.A. 
units in old resistance-boxes and measurements of E.M.F, have to 
be multiplied by “9867 to convert to true ohms and volts. The 
Paris Congress of Electricians defined in 1882 another unit—the 
legal ohm and 1 volt. The legal ohm is the resist: of acol 
106 centimetres long of pure mercury at 0 deg. C., having a cross 
section of 1 square millimetre, and the legal volt is the E.M.F., 
which will maintain an ampére of current through this resistance. 
According to Lord Rayleigh, the true ohm is 106°24 centimetres, 
and hence the legal ohm is ;}, smaller than the true ohm. The 
directors therefore consider it advisable to make known to their 

t s the standard of electro-motive force which is used in their 
lamp factory in the standardisation and testing of lamps, in order 
that users of their lamps may be in a position to check their volt- 
meters and to arrive at an identity of measure. We now, there- 
fore, beg to advise all our customers that the standards and stan- 
dardising instruments now in use at our lamp factory are as 

OWS :— 

1. Our standard of electro-motive force is the legal volt as 
defined by the Paris Congress of 1882. Our standard of resistance 
is the legal ohm. 

2. Our actual standard of electro-motive force is a Daniell’s cell, 
employing metals and solutions selected by Sir William Thomson, 
and set up in the following manner in the form of a cell devised 
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STANDARD DANIELL CELL—E.M.F. 1'072 legal volts at 15 °/, 


by Dr. Fleming. The solutions used are a pure solution of zinc 
sulphate of specific gravity 1°4 at 15 deg. C., and a solution of pure 
copper sulphate of specific gravity 1‘1 at 15deg.C. The metals 
used are pure unamalgamated zinc and copper freshly electrotyped. 
The exactness of the electro-motive force depends greatly upon the 
solutions being of the exact specific gravity above mentioned, and 
upon the copper rod being freshly electrotyped with a thin pure 
layer of unoxidised copper the instant before using. The electro- 
motive force of this is 1°072 volts true at 15 deg. C., and may 
be a as very approximately to represent the same value in 
legal volts. 

3. The instruments used for comparison of this standard with 
the working pressures are Sir William Thompson’s graded galvano- 
meters, The potential galv ter must be set up in the place it 
is going to be used, and the value of its scale readings determined 
by this standard cell, and from time to time checked as the con- 
trolling magnet alters its value slightly with time. The wr ee 
will shortly be prepared to furnish standards of resistance, or legal 
ohms, and to issue standard cells of the above pattern for use in 
calibrating graded galvanometers, and full instructions for setting 
up the cell and working it will be sent with it. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—George Quick, chief engineer, 
additional, to the Valiant; Stephen B. Williams, chief engineer, 
additional, to the Defence; Charles J. Cock, engineer, to the 
Ariel (tender); Henry G. Burr, engincer, to the Elk; Frederick J. 
Kingston, engineer, to the Firm (tender), for temporary service ; 
and Thomas Agnew, engineer, to the Alecto, 

A SAFETY GAUGE CoNSTRUCTION.—Last month experiments 
were made on the Danish State Railways at Aarhus with a safety 
gauge constructed by Hen. Lysholm, of Skanderborg, a railway 
engineer, whereby accidents are to be prevented if a train crosses 
a point which may have been omitted to be opened, or where the 
same refuses to act. The invention, not being as yet patented, is 
a secret, but the experiments were’ very satisfactory, a train con- 
sisting of an engine and four iages entering a closed i 


were Wi 


and the broad gauge without leaving the metals. The experiments 
by the lending engineers of the 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible e the opinions of our 
correspondents. 


THE EFFICIENCY OF FANS, 


Srr,—I hardly know how to reply to Mr. R. H. Graham; he 
comes up a second time with such oe curious statements. He 
takes no notice of my having told him that if he had troubled to 
look again at my letter from which he supposed he was me 
correctly ‘* from memory,” he would have found that he misquo 
me on all the "expen he raised; but he now says ‘I admit that I 
set out from the equation for compression instead of from the cor- 
rect equation of steady motion.” Where does he find this strange 
“admission?” I certainly use the formula for compression work 
in the complete equation I gave, but I proceeded to show that that 
item in the equation was negligeable in practice and to simplify the 
equation by its omission. This is not in my letter replying to 
Mr. Graham, but in the original paper. Mr. Graham may use the 
terms ‘‘useful,” “lost,” and ‘‘ waste ” work just as he pleases, but 
he really goes a little too far in eccentricity, when he says that the 
work done on the drag of a mine forms.no part of the useful work 

rformed by the fan. His reason has a delicious simplicity about 
it, viz., that all work done on friction or viscosity is “in the most 
rigorous sense of the term lost.” Why! the fan is put in its place 
for the sole purpose of overcoming the drag. If there were no 
drag to be overcome, the mechanical work to be done would dwindle 
to an almost infinitesimal quantity. Does Mr. Graham contend 
that a locomotive drawing a train on a perfectly level line has no 
** useful” work to perform? If so the utility of locomotives must 
be rated by him at a very low figure indeed. 

Professor W. C. Unwin complains that I occupied ‘one-fourth 
of the paper” with reference to him when he was not present at 
the meeting. He overstates the proportion devo’ to him 
immensely, and, the discussion on the paper having yet to take 
place, I have not the slightest doubt that the secretary of the In- 
stitute will be glad to read to the society any reply he may wish 
to make. The reference to him was b , instead of 
troubling the meeting with a tedious mathematical deduction, I 
referred them to a letter in your columns on the 19th December 
last. But the treatment of the question in that letter was attacked 
by Professor Unwin, and it was needful that I should show that 
his criticism was unfounded in order to maintain my statement 
that the formula I gave to the meeting was correct. The discus- 
sion in your journal, to which my letter above referred to was a 
contribution, arose altogether from a dispute as to the efficiency of 
the Cappel fan, which took place in the Mining Institute’s meetin; 
last year, and it was as a result of that discussion in your journ: 
that the secretary asked me to read the present paper. 

Professor Unwin now states that I “have come over to his view.” 
I have simply to contradict this, as also the further statement that 
I “admit that the compression is not adiabatic.” I hold now pre- 
cisely the same view as I did when Professor Unwin attacked me. 
He did so on the ground that I used the adiabatic instead of the iso- 
thermal compression curve. By so doing he virtually asserted that 
the difference was one of practical importance. I stated last Decem- 
ber, and I have now in my recent paper shown by numerical examples, 
that the difference was of no practical account, the whole term in 
which the difference occurs being very small; so that Professor 
Unwin’s criticism, even if it were correct, was trivial. But even 
as to the matter of minute theory, I still believe him to be wrong, 
and that the compression in a fan is more nearly adiabatic than 
according to any other calculable thermal condition. Professor 
Unwin now explains that in his expression 2.45 — ps3) he 
meant p, and p;to be measured in feet of air at the different 
densities corresponding to these pressures. With this explanation 
I admit, as a matter of course, that it is correct, as, indeed, a 
single glance shows it to be. It is an odd idea certainly to mea- 
sure two heads of air in two different units when the one has to be 
subtracted from the other in the same formula, and one may be 
excused for not recognising that this is being done when one is 
given no sort of warning of the fact. The practical utility of pe | 
so may be doubted by ordinary people. But it is said that this od 
device is ‘‘ well-known,” and that if I were ‘‘ humble enough to 
consult” the text-books, I would be familiar with it; also that it 
occurs “in the first two pages of the chapter on thermo- 
dynamics in ‘ Cotterill’s Applied Mechanics.’” It does not occur 
in these two pages, nor in any part of this chapter, nor 
in any part of this book—at least, not in the first edition, 1884, and 
Ido not know that a second edition has yet appeared. It does 
not even appear in Cotterill’s ‘‘ Steam Engine,” so far as I have 
been able to discover. Ihave read, I think, conscientiously nearly 
every important treatise on thermo-dynamics that has been written 
in the English and German languages, and I certainly do not 
remember having seen it in any one of them, But still, 1 admit it 
is correct, although very awkward and useless, and I freely with- 
draw my statement that it resultedina cow three and a-half 
times too much. But Professor Unwin’s logic is at fault when he 
deduces that ‘‘ my estimate was three and a-half times too small” 
from the fact that I said, under a misapprehension of the meaning 
of the symbols he was using, that his was three and a-half times 
too much. He knows, of course, that that is a false conclusion ; 
and it is unfair to use such false logic, because it has certainly a 
chance of misleading some of your readers, 

The paper contains one easily recognised error, due to its having 
been written hastily at one day’s notice. It occurs in the sentence: 
“But this heat not being received by conduction, the compression 
curve remains adiabatic.” This is wrong. If the work done by an 
expanding substance be entirely spent in generating heat which is 
wholly retained by the expanding surface, then the expansion curve 
in the case of a gas is isothermal. The same holds for compression 
under this condition. This error does not, however, affect in the 
least either my original position or anything in the present paper ; 
because, as I contend, the above condition does not exist inside a 


fan. Rosert H, SMITH, 
Mason College, August 15th. 


ENGINEERING CASES IN LAW COURTS, 


Sir,—Your correspondent, Mr. M. P. Bale, in a letter under the 
above heading, drew attention to a point that has long appeared to 
me a matter of great practical importance, viz., the employment 
of assessors to aid the Court in trying cases of a technical nature, 
In Section 28 of the Patents Act, 1888, provision is made for calling 
in the aid of an assessor “‘ specially qualified ” to assist either the 
Court, the Court of Appeal, or the Privy Council. As regards the 
Court of —— and the Privy Council, the power is simply dis- 
cretionary; but the words of the clause are: ‘‘ The Court may, if 
it thinks fit, and shall, on the request of either of the parties to 
the ing, call in the aid,” &c. 

I have often witnessed a most serious waste of time in trials of 
patent cases—involving, of course, t increase of costs to the 
parties—owing to a want of technical power in the Court. I think 
it is quite a mistake to suppose that a strong bar and an imposing 
array of eminent scientific witnesses are all that is required to 
secure an efficient and satisfactory trial of difficult cases. Without 
adequate strength in the Court to control the technical evidence 
and the use made of it by contending 1, it b very 
doubtful whether the usual mode of procedure is capable of dealing 
with difficult cases in such an effective manner as to prevent un- 
reasonable loss of time, and to ensure reasonable certainty of result, 

I have heard the late Sir W. Erle strongly condemn the practice 
of making one expert after another give evidence on the same 
scientific point. In his ‘‘ Observations on the Constitution of the 
Court for the Trial of Patent Cases,” he says: ‘‘ Upon the trial of 
either of these issues—novelty or infringement—by the judge, if 
the question arises in the class of mechanical patents, a model or 
diagram, when understood, would dispose of questions of infringe- 
ment and of prior use, and provision might be made for ascertain- 
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ing and furnishing to the judge correct models or diagrams, and 
explaining their mechanical effect with the aid of an expert.” 
Then he makes a corresponding “one as to chemical patents, 
and adds: “If these issues were all for the judge, each might be 
tried separately, and the evidence might be confined to the point, 
and the intentional confusion, which is a frequent resource for the 
rty in the wrong, might be excluded.” It isclear that in Sir W. 
irle’s opinion—and he was a judge of great eminence—the 
strengthening of the Court by means of special technical informa- 
tion being supplied to the judge through an expert or otherwise is 
the important point to be secured. It is a singular fact, shown by 
the ‘* Reports of Patent Cases,” issued from the Patent-office, that 
the judges in the ‘‘ Court of Session in Scotland” have been 
recently trying patent cases with the aid of assessors. If the 
practice is advisable north of the Tweed why is it not south of it? 
I have understood that in Australia it is an universal practice to 
je cases by the aid of assessors ‘‘ specially qualified,” and is con- 
sidered to have the effect of shortening trials, which is a matter of 


‘owin; oe ated in England now that the number of patents 
as 80 largely increased. WILLIAM SPENCE, 


8, Quality-court, Chancery-lane, W.C., 
August 17th. 


RAILWAY COUPLINGS, 

Sir,—In your article upon ‘Railway Couplings,” published 
July 31st, you quote Mr. Broadhurst’s questi oa to the Secre- 
tary of the Board of Trade, as to whether that department “ will 
depute one or more of their inspecting officers of railways to 
examine and report on the various improved railway couplings, 
designed with a view of minimising the risk to life and limb, now 
on view at the Inventions Exhibition, and if so will the Board of 
Trade recommend the adoption by the railway companies of such 
as may be favourably reported upon.” 

I see from the Parliamentary reports that Baron Henry de 
Worms replied to Mr. Broadhurst’s question, to the effect that 
several of the inspecting officers were acting upon the jury at the 
Inventions Exhibition, and that these gentlemen had n in- 
structed to report upon the subject in question, As a preliminary, 
it is no doubt quite right that the inspecting officers should examine 
the various forms of couplers now on view at the Inventions Exhibi- 
tion, but it appears to me that it would be almost impossible to arrive 
atany satisfact lusion as to their respective merits by a simple 
inspection, and that in order to determine the most efficient types, 
a thorough trial in actual practice should be made, 

Your article refers to a paper recently read before the Railway 
Commissioners of Massachussetts, upon the subject of automatic 
couplers, The author of this paper is Mr. William McConway, of 
oe U.S.A., the manufacturer of the Janney coupler. A 
pair of these couplers is on view at the Inventions Exhibition, and 
as I have received a notice from the Commissioners that the jury 
have awarded me a silver medal for the exhibit—the highest award 
given for railway couplers—I shall be pleased to place at the dis- 
posal of the Board of Trade for experimental sae a pair of 
the couplers in question, in order that they may be attached to any 


carriages or ons, and thoroughly tested in practice. I have no 
doubt that the of Trade could make arrangements with one 


of the railway companies to test these and other types of couplers, 
and in this way, and in this way alone, a thoroughly trustworthy 
opinion can be obtained. 

I may state in conclusion that the outs with which I am iden- 
tified, viz., the Janney, has been the standard upon the Pennsylvania 
Railway for nger traffic for the last four years, and is now 
being 5 appli to the freight trains on that railway, and has been 
adop y no less than forty-five other railways in the United 
States of America. LFRED Davis, 

Parliament Mansions, Westminster, August 17th. 


THE LAWS OF MOTION, 


S1r,—I do not think anything would be gained in the way of 
promoting scientific truth by further discussion with Mr. Benson, 
who spends a great deal of time in endeavouring to prove to me 
what I have never denied, namely, that recoil takes A ms when a 
cross-bow, or a catapult, or a 100-ton gun is fired. I stated thata 
certain experiment could be carried out in such a way that the 
inertia of a body to be moved might be made to have a very small 
infl as pared with the frictional resistance which it would 
meet with, and that in such a case a certain result would be 
obtained. Mr, Benson, carrying out my instructions, got the 
stated result; extending his experiment quite beyond the range 
contemplated, he gets quite different results as a matter of course. 
I never said or sup that it would be otherwise. 

I must refer Mr. Benson to the first letter I wrote on this sub- 
ject. Not one of your correspondents has adduced a shadow of 
proof that my propositions are unsound, They have assumed a 
great deal, pee nothing. 

Even if I admit that force is the cause of motion, in the same 
sense that the draw-bar is the cause of the motion of a railway 
—— it would still remain to be proved that force was not 
cal by motion. This as Mr. Benson will see, if he refers to my 
first letter, I hold to be a fundamental proposition. Neither Mr. 
Benson nor any one else has ever attempted to disprove it. Dr. 
Lodge, indeed, indirectly admits it when he says that probably all 
energy is —— or kinetic. 

Perhaps Mr. Benson may be able to hit on some apparatus which 
will disprove this proposition, or that he can devise some mathe- 
matical proof that it is untrue. If he can succeed in this, I shall 
be glad to see his statements in print, and to camment on them. 
Until then, as there seems to be nothing left to discuss with him, 
I must respectfully decline to go over old ground. Possibly a 
— of a new work by Professor Tait, viz., ‘‘ Lectures on some 

mt Advances in Physical Science, with a Special Lecture on 
Force,” may serve to enlarge his views. 

In conclusion, you will perhaps permit me to express my thanks 
to those who have taken part in this discussion for the uniform 
posagi | and patience which they have manifested in dealing with 
me, thanks are also due to you, Sir, for the space you have 
afforded me in your columns, 

London, August 19th. 


TI, 


ENGINEERING IN CHINA, 


Str,—In the year 1876 the Woosung Railway was opened in 

hina asa mere trial scheme, It proved very successful, and was 
expected to have been the commencement of a gigantic railway 
system in that country; but unfortunately, just at that time, the 
murder of Mr. Margary created disputes bet the Imperial 
Government and our own, and the Governor of Nankin, diplomati- 
cally squabbling over the little line—nine miles long—eventually 
rooted it out. The engineer of the railway, however, said he “‘ was 
not without hope of making a substantial introduction of a similar 
undertaking in course of time.” 

Can any of your readers kindly inform me what is now being 
done in that country regarding engineering generally? Have they 
been again induced to try another railway, however small? What 
is the state of steam navigation in that empire? Have many of 
our engines or machines in general been adopted in their manufac- 
tures? Does the telegraph, or telephone, or any other features of 
Western civilisation find acceptance among the Celestials? In 
short, are they much, or indeed any, better off in such matters 
than they were a hundred years ago? I never hear of any locomo- 
tive or steel rail orders emanating from China, and if any steamers 
are built for that country I suppose they are for foreign owners, 

It strikes me, therefore, that there is a magnificent field for 
engineering enterprise in that region, if we could only get the 
Heathen Chinee” to see those thingsas we do. Iam afraid, 
however, that it will be rather difficult to accomplish this; and yet, 
it certainly is worth trying again; and I am the more convinced of 


the necessity of doing so on account of the very depressed state of 
affairs in England at the present time, Like ler of old, we 


want a new — to conquer, as it were, with railways; and if we 
can only get them fairly started, I have no doubt all the other 
branches of the profession will follow, and among a nation of 450 
millions we may reasonably expect great results for all concerned. 
Cannot something be done to accomplish this? If so, then I 
think we may anticipate, before long, vast improvement in our 
trade and commerce, J. W. C. HALDANE. 
Liverpool, July 27th. 


THE DE BANGE GUN, 


S1r,—In your impression of 14th instant I see you give drawings 
and illustrations of the new ‘eg by Colonel De Bange. I perceive 
he trusts almost entirely to the steel tube to meet the longitudinal 
strain, with the exception, as I gather from the description—as the 
drawings fail to show it—that he has arranged the hoops to, as it 
were, dovetail, inasmuch as they are truncated cones, and in that 
way assist in overcoming that strain; but as the cones must neces- 
sarily be at such a very acute angle with the direction of the 
strain, it is difficult to see what is to prevent the inner tiers of 
hoops from acting as wedges upon the hoops encircling them, and 
consequently bursting them. Colonel Maitland has, however, 
entirely overcome these difficulties by bayonet jointing his hoops 
on to a collar on the tube, and by not having the breech screw in 
the tube at all. It will be highly interesting to see the difference 
in the personal appearance of the De Bange gun as it now stands 
in the Exhibition at Antwerp and after ten rounds with the charge 
the inventor proposes, Cuas, 8. BERTHON, 
Lieutenant 3rd Southern Royal Artillery. 


THE ANTWERP EXHIBITION, 


Sim,—We see your notice of this week on the Antwerp Exhibi- 
tion, and that you will shortly say more about Messrs. Niayer 


and Co.’s boilers. Would you kindly mention at the same time 
that we have covered all the steam pipes leading from these boilers 
to the various engines with our fossil meal composition? Mr. 
Stein, the chief engineer of Messrs. De Niiyer’s, who has also used 
our composition at the Amsterdam Exhibition, will be able to 

well of it—as he has told us himself. We have been awarded a 
silver medal at the Amsterdam Exhibition, and another silver 
medal at the Inventions Exhibition, where we have covered the 
boilers and steam pipes in the Electric Light Shed. 

114, Fenchurch-street, London, A. HAACKE AND Co, 
August 14th. 


THE WATER SUPPLY OF PALERMO. 


Tues following correspondence has been transmitted to 
us by the of e for publication :— 


Palermo, August 6th, 1885. 
My Lord,—I have the honour to enclose herewith for the infor- 
mation of the public, a notice issued by the Municipality of 
Palermo, and published on the 30th ult. in the | papers, 
regarding the adjudication of the new waterworks to be constructed 
in the neighbourhood of Palermo, for the supply of wholesome 
water in addition to the inadequate supply already in existence. 
Any British company wishing to undertake these works should 
send out immediately a staff of engineers to survey the country in 
the neighbourhood of Marineo, whence the water supply will no 
doubt have to come from. This locality is situated behind Monte 
Belmonte, which is a part of the chain that forms the ‘‘ Conca 
@Oro.” The sources are high above the town of Palermo, and the 
mountain might be easily turned. I shall be ready to offer all the 
information and assistance required at my hands to enable a British 
company to undertake these works, 
T have, &c., 


(Signed) Hy. A. CHURCHILL, 
The Right Hon. the Marquis of Salisbury, K.G., &c., 


[Cory.] 
Translation of a Notice published by the Municipality of Palermo, 
regarding the Water Supply of that City. 

In view of supplying the town of Palermo with a sufficient 
quantity of drinkable water, the Municipal Administration has 
come to the decision to see which plan would be the best adapted 
to fulfil the following purposes :— 

as That the water come from sources springing naturally to the 
surface, 

2. That it possesses all the qualities of drinkable water, satisfying 
all the conditions reported necessary to make it agreeable to the 

late and salutary, and that the sole judge of this be the 

{unicipal Administration. 

3. That it bea quantity sufficient to supply the wants of this 
City, taking into account the supply ly in existence, which 
amounts to about 13 zappe (475 gallons per hour), and the probable 
increase of the population. 

4, That the water be carried to the highest parts of the town, 
and be capable of reaching the upper storeys of the houses. 

5, That it be conveyed from the sources in open aqueducts or in 
cast iron pipes, and be distributed in the town in similar pipes or 
in wrought iron tubes, adopting the most reasonable methods and 
those which practice has hitherto sanctioned. 

In consequence of which, all companies connected with this busi- 
ness, those whose speciality it is to supply water, and others, are 
invited to present within the term of two months counting from 
the date of the present notice, i.c., up to mid-day on the 28th of 
September next, in the hands of the Syndic, a complete project 
with particulars relating to the technical as well as to the financial 
and administrative branches of the affair. \ 

Notice is also given that a provisional guarantee of 25,000 lire 
(£1000) is to ——, the offers, and of an offer of a definite 
guarantee corresponding to one-tenth of the estimate of the works 
to be accomplished, to be paid up in case of the definite acceptance 
of the offer. 

The provisional guarantee will be retained until the complete 
examination of the projects, after which, to those which will have 
been rejected, will be returned the amounts deposited, retaining 
only the guarantee of the accepted project, it being understood 


that the said guarantee will revert to the Municipality if the | ” 


stipulated contractor does not come forward with the definitive 


guarantee, 
The nece stipulations will, according to law, be submitted 
to the approval of the Municipal Council and of the authorities, 


and ——— will they become obligatory. 
The Municipality reserves to itself the right of the rejection 
¢ any offers, without being obliged to indicate its motives for 
oing 80, 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August 8th. 

To all gg ae the limit of the industrial depression has not 
been reached. In certain quarters there is a strong pressure to a 
further curtailment. The anthracite managers have carried out 
the programme agreed upon last December; but just now stocks 
are heavy, and consumers are waiting for a crash somewhere, The 
coke region has suffered a reduction from 60 to 50 per cent., which 
throws out 800 ovens. The iron makers have blown out several 
furnaces to prevent the accumulation of unsaleable iron. In other 
industries similar statements are made. This condition of trade 
attracts notice, because a general improvement was confidently 
anticipated after August 1st. ilding is dull. Con- 
siderable interest is felt in the numerous projections of lines. 
When the reaction takes place an enormous volume of work will 


be precipitated on the market, and probably strain the capacity 


and create an artificial enhancement of values, as has been done 
before. The railroad managers are not able to presemt better 
reports. Economy is practical at the cost of durability. A scheme 
is on foot to take the h properties and reorganise a shipbuild- 
ing company, and secure an armour-plate plant from England. 

Very little iron is selling. Coltness is offered at 19°50 dols.; 
Glengarnock, 19 dols.; Eglinton, 17°50 dols.; Bessemer pig, 18 dols, 
to 19 dols.; Spiegeleisen, 25°50 dols. for 20 per cent. Large sales 
of steel rails are made at 26°50 dols. at mill. Old rails are held at 
16 dols. to 16°50 dols. Stocks of foreign material are light. 
Exports of copper continue large. For year since January Ist, 
22,000,000 Ib. refined and 35,000,000 lb. copper matte and ore. 
Large sales of lead have been made at 4°10 to 4°20. Tin-plates are 
in slow movement; stocks 50,000 boxes. Zinc is 5c. under an 
active demand. Foundry irons are 15 dols. to 18 dols. for Pennsyl- 
vania, and 14 dols. for Alabama forge. 

Textile machinery makers have received a larger number of 
orders since July 15th than usual. The carpet factories are crowded 
with orders; the hosiery and knitting mills are busy. There are 
several inquiries for cotton spinning machinery from the Southern 
States; but just now a sluggish demand for goods due to an over- 
crowded market restrains enterprise. 

The inquiries for iron and steel, hardware, wire, lumber, and 
building material, indicate that the work of shop and house building 
will be prosecuted actively until the close of the season. 

The Eastern nail makers propose to erect a Bessemer steel plant 
to furnish material for nail plate. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Wir the view of keeping prices at as remunerative a level as 
possible, a few sheet iron firms have individually determined to run 
their works only alternate weeks. Such firms were yesterday in 
Wolverhampton and to-day—Thursday—in Birmingham strong in 
their quotations of £7 for doubles and £8 for lattens. The inquiries 
upon the market from galvanisers and for merchants on export 
account were numerous. Here and there ironmasters who have 
only one or two sheet mills were able to report themselves full of 
orders up to the middle of October. 

A capital demand continues to be experienced by the thin sheet 
makers who are receiving orders from Australia, Canada and the 
United States, Germany and other continental markets, South 
America, and elsewhere. They have not all of them so many 
orders ahead as recently, but the arrivals are sufficient to keep cer- 
tain of the makers fully — Prices are firm. Mevsrs. E. 
P. and W. Baldwin quote their Shield brand £9; Severn, £10; 
B., £11; and B.B., £12 per ton. Doubles are 30s. per ton extra 
upon the above. Steel stamping sheets are quoted £13 for 
24 w.g., and 26 and 27 w.g. 30s. extra. John Knight and 
Co. quote working-up sheets an average of £10 10s.; steel 
sheets (singles), £12 10s. ; and charcoal sheets, £19 10s. The extras 
for doubles on charcoal sheets are 30s. per ton, and on the other 
two descriptions 20s. per ton. Crowther Brothers and Co. quote 
their ‘‘ Vale” singles £10 10s; B., £11; B.B., £12; and B.B.B., 
£13. Semi-charcoal is £14; charcoal entire, £15; and best ditto, 
£16 10s. per ton. Their steel sheets vary from £11 to £12 10s., 
and on to £13 10s., according to quality. 

A moderate demand is expressed for bars and hoops, the Aus- 
tralian colonies, South America, and certain of the continental 
markets being encouraging customers, Second and third-class 
qualities of bars are chiefly selling, the quotations for the former 
— £6 10s. down to £6, and for the latter £5 10s. down to £5 5s, 
— ed bar makers who adhere to the full £7 10s. are not generally 


usy. 
The New British Iron Company quote :—Best ves 
le bars from lin. by lin. by jin., and up to 8 united inches, and 
25ft. long, £7; ‘‘Lion” ditto, £8 5s.; best Lion, £9 15s, Best 
Corngreaves, T-bars, 1jin. by ljin. by ljin., and 21ft. long, are 
£7; Lion ditto, £8 10s.; and best Lion, £10. Best Corngreaves 
window sash bars, from jin. to 3in. wide, are £8 10s.; Lion ditto, 
£9; best Corngreaves horseshoe bars, £6 10s.; Lion, £7 10s.; and 
best ditto, £9. Fancy irons, such as oval, convex, half round, 
round cornered, round edged, bevelled, and beaded tire bars are 
also £6 10s., £7 10s. and £9, according to brand. 

The list of the same firm for slit rods, &c., is :—Best Corngreaves 
rods, £6 5s.; C.G.C., £7; Lion, £7 10s.; best Lion, £9; best char- 
coal, £11 10s.; steel, £8; best Corngreaves slit horseshoe, £6 10s.; 
Lion slit horseshoe, £7 10s.; and best Lion, £9. Hoops and strips 
froin 15 to 19 b.g.; best Corngreaves, £7; Lion, £8; best Lion, 
£9 10s.; best charcoal, £12; and steel, £8 10s. 

Competition in prices among the edge tool firms keeps = 
Cutting tools, as axes, adzes, bill-hooks, cane knives, and so forth, 
are to be had at a lower price than ever before, yet the quality 
improves almost in the same ratio as prices become lowered. i 
is brought about by the remarkable progress, indicated in my last, 
which the steel-makers are showing both as to uniformity and 
excellence of quality, and in the rapidity with which steel can be 
rolled after it been run out of the converters, 

The makers of steel both on the West Coast and on the Tees, no 
less than in South Wales and in Sheffield, are all seeking business 
amongst the large tool makers as well as amongst the rail users 
but in the making of steel suitable to the uses of the edge tool 
firms, the steel firms in Wales are perhaps displaying most enter- 


prise. 
The Blaenavon Company, it is understood here, has gone some- 
what extensively into the plating and bar trade, and has 
considerably extended its productive capabilities in that 
department, 

e pig iron trade does not show very much movement, yet 
native prices are fairly maintained by reason of production bei 


ona with the consumption. Hot blast all-mines are quo 
_ q a 60s., second-class pigs are 40s. to 45s,, and common, 


The coal trade is without increased activity in the furnace and 
mill and forge branches, but domestic sorts are in better demand. 

Operations at the bridge and girder works are fairly kept up at 
resent, 

Full time has been resumed at the Locomotive Works, Wolver- 
hampton, of the Great Western Railway Company, where for 
— months the numerous hands have been upon only five days 
a week, 

The strike in the cable chain trade at Cradley Heath, Old Hill, 
and Tipton, which has lasted over two months, has now virtually 
terminated. Messrs. Hingley and Sons, Messrs. Wood, Aston, and 
Co., and Messrs. Taylor have each conceded an advance of 25 per 
cent., and the operatives have resumed work. Those operatives, 
however, at factories where an advance is refused have decided to 
stay out on strike until a satisfactory arrangement has been made. 
The anchor smiths have had to resume at a reduction of 7 per cent. 
During the week meetings of the men have been held, and it was 
resolved that a Trades Union be formed to consist of factory men 
and also of out-workers, 

The strike in the vice trade of Dudley and district, which has 
lasted over four months, has been settled, and the whole of the 
operatives are now at work. 

At a meeting of the Birmingham and District Railway and 
Canal Rates Association the case of Kempson versus the Great 
Western Railway Company was again considered. It was decided 
that the Association should still continue to take action, because 
in case of an appeal funds would have to be provided and organisa- 
tion secured. tt was agreed that the Association should have a 
more definite combination with Lord Henniker’s Committee, and 
also that the committee should be looked upon as a pivot for the 
organisations throughout the country to work upon, : 

A short length of cable chamber has been put down in Snow 
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Hill, Birmingham, by the authority of the Tramways Committee, 
to discover whether the narrow slot through which the cable is 
connected with the cars really causes inconvenience to the ordinary 
traffic. The slot is not more than gin. wide. 

Under the head of “A New Trade for Birmingham,” a writer 
this week, after referring to the manufacture of locomotives, which 
has allowed io pass altogether from Birmingham and district, 
hopes that the manufacture of tramway engines will be secured in 
its stead. This trade, he says, is on in its infancy, and will 
undoubtedly 5; ily develope into very large proportions. 

An action of considerable importance to chain cable makers has 
just been heard at Grimsby. John Parker Hall, of Sheffield, 

ught from Jesse Billingham and Sons, Cradley Heath, sixty 
fathoms of tested chain cable, but when Mr. Hall sold it to a man 
at Grimsby to be employed in a fishing smack, the Board of Trade 
surveyor refused to it because it was not marked as tested by 
the Board of Trade. Mr. Hall then brought an action against Messre. 
Billingham to recover £17 18s. for breach of warranty. The plaintiff 
contended that the Chain Cables Act, 1877, required chain 
cables to be tested and marked by the Government. The 
defendants, on the other hand, urged that all makers had their 
own appliances for testing cables, and to enforce the Govern- 
ment test in every case would revolutionise the trade. If a person 
bought a Government-tested and officially-marked cable, it was so 
understood at the time. In summing up the case, the judge 
observed that the object of the Act was to make it quite certain 
that all cables supplied should be tested and marked by the 
Government, and a verdict for the plaintiff was given. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—Reports week after week as to the condition of the 
iron trade in this district are practically but a repetition of the 
general complaints as to the continued absence of improvement, 
and the market shows no variation from the persistent tendency in 
a direction adverse to makers and manufacturers which has so long 
been the prevailing feature. So far as pig iron is concerned—both 
hematite and ordinary qualities—the requirements of consumers 
continue extremely small; and as the probabilities are certainly 
not of prices being any higher, these are only covered as the iron is 
ly wan Very much the same remarks also apply to 
manufactured iron, and the result is that business all through 
drags on from hand to mouth at prices which under the most 
favourable circumstances barely cover the cost of production; 


power to raise the necessary capital for the completion of the 
work, This was supported by Mr. Alderman Husband, ex-Mayor 
of Salford, Mr. Fielding, and in response to the calls uf the meet- 
ing . Alderman Bailey, who in a humorous but very forcible 
speech dealt with the objections which had been raised by the 
opponents of the scheme, and pointed out the advantages 
which would accrue from the carrying out of the canal, which, he 
said, if even the railway companies should so far attempt to 
ney with it by carrying the goods to Liverpool for nothing, 
would still be a cheaper means of t, The resolution was 
carried with enthusiasm, and the scheme, which is meeting with 
very satisfactory offers for support, may now be considered as fair 
launched pending the preparation of the prospectus, which wi 
shortly be issued. 

The coal trade, except that there is a slightly increasing inquiry 
for house-fire coals for forward delivery on the basis of the present 
low rates, is without improvement. Common round coals for steam 
and iron-making purposes and engine classes of fuel are very bad 
to sell, and stocks as they accumulate at the collieries are forced 
upon the market at extremely low prices. The average quoted 
rates remain at about 8s. to 8s. 6d. for best coals, 6s. 6d. to 7s. for 
seconds, 5s. to 5s. 6d. for common coals, 4s. 3d. to 4s. 9d. for burgy, 
3s. 6d. to 4s. for best slack, and 2s, 6d. to 3s. per ton for ordinary 


qualities, 

The verdict passed by the coroner’s jury who inquired into the 
recent disastrous explosion at the Clifton Hall Colliery continues 
to be called in question, and Messrs. W. Pickard and S. Woods, 
who attended the inquest on behalf of the Lancashire Miners’ 
Federation, have presented a report, in which they moet emphati- 
cally protest against the verdict as “‘ quite antagonistic to the bulk 
of the evidence produced.” They also urge that the Government 
Inspectors ought to have taken 1 means to compel the colliery 


owners to use safety lamps, and that the present system of mining 
inspection is not at all adequate for present needs of the mining 
population. 


Sarrow.—The improvement noticed last week in the demand for 
hematite pig iron, chiefly on Russian account, has disappeared, as 
was expected, after some 20,000 tons, or less than a week’s pro- 
duction for the district, had been bought at the low prices ruli 
for delivery throughout the year. The demand from all sources is 
again dull, and it is fully e ted that the largely augmented 
stocks, the rate at which iron is still being le in excess of the 
sales, and the indisposition of users to buy forwards, must be taken 
as proofs of the necessity which is being forced on producers to pull 
down the production by the blowing-out of some of the furnaces 

ducing iron. The output of the district is not much more 


whilst the market is weighted down by the discouraging prosp 
that there is nothing in the immediate future to indicate a possi- 
bility of improvement. 

The attendance in the Manchester iron market on Tuesday was 
very poor, and business throughout extremely flat. For pig iron 
the current quoted rates were no lower than those of last week, 
but in most cases makers are open to entertain offers where some 
slight concession on their list rates will lead to business. Where, 
however, buyers have orders to give out of any weight, they are 
offered at prices so much under quoted rates that makers do not 
care to accept them, and the bulk of the business done is confined 
to small retail purchases to cover any pressing requirements of 
work actually in hand. For Lancashire pig iron makers still quote 
5ls. to 51s. 6d., less 24, delivered equal to Manchester, but for 
firm offers some concession on these figures might be obtained. 
District brands average 37s. 6d. to 38s., less 24, delivered here, and 
both Scotch and Middlesbrough irons are offered in this market at 


very low prices. 
Hematites are without c and good foundry qualities 
istrict are still quoted at about 


delivered into the Manchester 
51s. to 51s. 6d. per ton, less 2}. 

In the manufactured iron trade there has been rather more 
doing in sheets, and some of the makers being now tolerably well 
supplied with orders are, for certain sections, asking slightly 
higher prices, good qualities of Staffordshire sheets being quoted 
at £7 to £7 2s. 6d. per ton delivered into this district. There is, 
however, no general advance in prices, and 1 made sheets are 
still to be got at about £6 15s. per ton, delivered equal to Man- 
chester. For bars and hoops the demand continues very poor, and 
— remain at about £5 5s. for local and North Staffordshire 

, and £5 15s. for local made hoops delivered into the Man- 
chester district. 

In the engineering branches of industry the tendency of trade 
continues practically the same as last reported. The inquiries 
coming forward are very limited in weight, and only a very small 
percentage of these lead up to actual business. Here and there in 
some special lines establishments are kept busy, and in i 
orders there is still a moderate amount of employment for a few 
of the works in the district. The departments specially engaged 
in the preparation of new work are, however, in nearly all the 

of the district very slack, and the number of pattern- 

ers at present out of employment is larger than has been 

known for some years past. As orders in hand run out, men are 

being constantly discharged owing to the absence of new work 

coming forward to keep them going, and the returns of the engi- 

neering Trades Union societies show a steadily increasing number 
of members thrown on their books for out-of-work support. 

The dispute at Messrs. Ashbury and Co.’s Railway Carriage 
Works on a matter practically of shop discipline, and which 
resulted some time back in a turn out of the whole of the smiths, 
is now at an end by the men having given in to the terms laid 
down by the employers. Practically, so far as Messrs. Ashbury 
are concerned, they have all along been masters of the situation, 
as they have had no difficulty in finding hands elsewhere; and the 
men, although backed up by the Amalgamated Society of Engineers, 
have found themselves powerless to insist upon the conditions they 
sought to impose upon their employers. This, although only an 
isolated case, may be taken as a sign of the times. 

The inaugural meeting of the Manchester Chemical Club in their 
new rooms at the Victoria Hotel was celebrated by a dinner on 
Tuesday evening, which was followed by a very interesting address 
from Mr. Heys, in which he gave a description of the practical 
application of telephony and its rise and progress. The chair was 
occupied by Mr. Levinstein, the president, and with the aid of 
apparatus placed at the disposal of the meeting by the Lancashire 
and Cheshire Telephone Company, a very entertaining evening was 
spent. ‘The room was connected to the Princess Theatre, and the 
orchestra and the music and voices on the stage were heard simul- 
taneously by a considerable number of the members. Afterwards 
the room was connected to Liverpool, and a conversation carried on 
between the two places. Messrs. W. T. Glover and Co., of Man- 
chester, also exhibited a collection of telegraph, telephone, and 
electric lighting cables; also armoured cables and several special 
double conductor cables for electric light cargo lanterns, which 
enables these lanterns to be hoisted up and down in the ship’s hold 
without any interference with the circuit of the electric current. 
A small fragment of the first Atlantic cable was also shown by 
Mr. Glover, and as a curiosity attracted much interest. 

The promoters of the Manchester Ship Canal, as I announced 
last week, have taken the earliest possible opportunity, after the 
passing of the Bill, to call together the subscribers to the promo- 
tion expenses, and a crowded and enthusiastic meeting was held on 
‘Wednesday afternoon in the Manchester Town Hall. Mr. David 
Adamson, who occupied the chair, delivered an interesting address, 
in which he narrated the steps the promoters had taken to secure 
the passing of the Bill, and urged the claims of the scheme for 
support, not only as a great boon to the trade and industries of the 
district, but as a successful commercial investment. A vote of 
thanks having, on the motion of Mr. Agnew, M.P., been 
passed to the committee, subscribers, counsel, witnesses, and 
others concerned in the promotion of the Bill, Mr. Reuben 


ve ety —one o e g con- 
cerns of the world—seconded a resolution ing unaba 

confidence in the scheme, and pledging the meeting to do all in its 


now p 
off for orders in epartments, are as a consequence using a 
smaller amount of iron, so that makers of the latter are suffering 
not only from a general inactivity in the demand, but from 
the special cause of less being used by steel-makers. No new 
orders have been booked by shipbuilders, but it is confidently 
expected that a share of the Government contracts now being given 
out will come to Barrow; and the enterprise which is being shown 
of the new limited company, with half-a-million of capital, in giving 
the order at Birkenhead for four new passenger steamers to = 
up a new route to the Isle of Man, is having the effect of impelling 
the present companies to put on new and fast steamers to compete 
with any opposition which may arise. It is reported that the 
Isle of Man Steampacket ae f is giving the order for 
ther fast st of the type of the Mona’s Queen, which 
was built at Barrow last year, and which in ordinary weather 
is steaming twenty knots an hour, and that the Barrow 
Steam Navigation Company is about to place the order at 
w for another steamer, which carry passengers to 
or from Douglas in two hours. If this work comes to hand, of 
which there is every probability, the trade in Barrow during the 
ensuing six months will be of a satisfactory character. Owing to 
several serious cracks in the masonry of the tower of the new 
municipal buildings in Barrow, it is found necessary to pull a por- 
tion of it down, and the chances are it will be necessary to take the 
structure down to the foundations and re-build on a firmer basis. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THERE is every expectation of another attempt to agitate the 
miners with a view to demanding an advance when the cold 
weather comes on. In a letter addressed to the miners of several 
large collieries in this district a few days ago, the Union officials 
strongly counselled the colliers to join the Association, so as to be 
ready “‘ to prepare for the coming winter and an advance of wages.” 
If the men have not learned wisdom by recent disastrous disputes 
in the coal-field, they will follow this advice. At the present 
moment many of them are suffering from inadequate employment, 
simply because while former agitations were being conducted to 
the bitter end of strikes and lock-outs, the orders which usually 
came into this district have gone to the North-country coal-fields. 
The miners of Chapeltown, Tankersley, Thorpe, High-green, and 
Hoyland, who are specially appealed to by Union officials, may re- 
flect on the results of the last strike before they a ca for another. 

Local firms have been very successful at the Inventories Exhibi- 
tion. Messrs. Wm. Jessop and Sons, Brightside Steel Works, 
have carried off both a gold and a silver medal; Messrs. Glossop 
and Stacey, Heeley Bridge Foundry, have been awarded the silver 
medal for their patent steam hammers; Messrs. Richard Hornsby 
and Sons, Spittlegate Ironworks, Grantham, have gained two gold 
medals and two silver medals. Messrs. Ho: are sending out 
their new string binders at the rate of seventy a week. 

Messrs. Watson, Moorwood, and Co., of the Harleston Ironworks 
Harleston-street, Sheffield, are now upon four chilled 
rolls for a Middlesbrough firm. These rolls are 36in. in diameter 
by 9ft. long in barrel, and Jong over all; the weight, when turned, 
of each roll is nearly 17 tons. One roll was completed this week, 
and was a fine piece of workmanship, being without a flaw over the 
whole surface, and the chill was equal all round at both ends alike. 
Staffordshire at one time had a monopoly of this class of work, but 
recently Sheffield firms have en into the e, and several 
manufacturers are now runnin; Sosa houses very close 
both for the home and export business. 

About £1000 damage was done a fire at Corton Wood 
Colliery, near Wombwell, on Friday. screens on the pit bank, 
over which the coal is passed, accidentally ignited. The 
mining population were greatly alarmed when the “buzzer” 
sounded through the valley. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 
THE present week must be considered quite an abnormal one as 


regards the iron trade, Stockton Races f the disturbing 
element. Without omauniine they may be described as the 
carnival of Cleveland. the industrial world goes demented as 


thoroughly and eff: as men do at Glasgow fair. 


This week the Stockton works have been 


ie in every case, and at 
Middlesbrough only a few have continued at work. The attendance 
at the Exc on Tuesday was thin, and but few transactions 
took place. e general tone of the market was certainly no 


worse ; indeed, there were indications that a return of confidence 
is not very far off. The remarkable rise in the value of railway 
property in the United States and Canada during the last 
week or two has made a profound impression, and the spectacle 
of British railway shares following suit has not been lost upon 
those who are on the look-out for better things. Again it is certain 
that the stocks in Connal’s stores are i ing week Mapes 
e 
prevails 


bilities, but steel-makers, who are very badly | 


No. 3 g.m.b. varies in price from 31s. 10}d. to 32s, f.o.b. 
Middlesbrough, and No. 4 forge is offered at 31s. Warrants are 
32s. 6d., and there is a considerable demand for them. The quan- 
tity in store was increassd by 2368 tons during the week, maki a 
total of 65,259 tons. Exports have amounted so far to 42, 
tons, against 37,536 tons for the ay py portion of July. 

In the finished iron trade prices do not improve, but the few 
firms who now compete for orders keep regularly employed. Plates 
are still offered at £4 15s.; angles at £4 10s.; and bars at £4 17s. 6d., 
which are the same prices as have been quoted for several weeks. 
Steel a and angles remain at previous prices. The Eston 
Steel Works, after remaining a week idle, resumed operations on 
Monday last. 

The manufactured iron trade is to witness another wages arbitra- 
tion, the employers having put forward a claim for 7 cent. 
reduction of . This amount is just what will g them 
down to the level which would be yielded by Dale’s scale of 1s, 6d. 
above shillings for pounds, The last a was given by Dr. 
Watson in January last. Notwithstanding that the scale then 
showed a reduction equivalent to 5 per cent., he allowed nothing, 
as he wished both parties to concentrate their energies on the forma- 
tion of a new scale. Several months have elapsed, and after much 
contention it has been found impossible to adopt the arbitrator's 
advice. The operatives meanwhile have profited greatly by the delay, 
for they have staved off for so long the otherwise inevitable reduc- 
tion. Recently they threw off isguise, and appeared in their 
true colours. At the last meeting of the Board they said in effect : 
“We will have no scale but our own, and we will not agree to 
arbitrate as between that and any others. And it shall be a con- 
dition of ours that wages are not, under any circumstances, reduced 
below their present level.” The primary object of the emplJoyers 
being to get immediate relief by a reduction, they would not, of 
course, accept any such conditions, and therefore all idea of a scale 
has been for the present abandoned. A regular arbitration to fix 
= rates is the alternative to be adopted. The Board will meet 
on Monday next to fix who the arbitrator is to be. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a somewhat more cheerful feeling in the iron 
trade this week, due partly to the rise in American railway stocks 
and to reports that have been current as to a probable early revival 
in trade. The past week’s shipments of Scotch Pigs were rather 
better, amounting to 9839 tons, as compared with 7031 in the pre- 
ceding week, and 11,484 in the corresponding week of 1884. By 
the blowing out of a furnace at the Wishaw Ironworks of the 
Glasgow Iron Company, the ber in blast has been reduced to 
ninety-two as compared with ninety-six at this date last year. 
The increase of stock in Messrs Connal and Co,’s Glasgow stores 
continues, and for the past week it has amounted to 1500 tons. 

Business was done in the warrant market on Friday last at 
41s. 14d. cash. On yoy previous the quotation was 41s. 1d., 
and in the afternoon 41s, 2d. and 41s. 14d. were quoted. Transac- 
tions took place on Tuesday up to 41s. 34d. cash. Business was 
done on Wednesday from 41s. 34d. to41s. 44d. To-day—Thursday 
—the market was strong in the f » with busi up to 
41s. 6d., closing in the afternoon at 41s, 5d. 

The market values of makers’ iron are as follow :—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1, 46s. 6d.; No. 3, 44s.; Coltness, 
48s, 6d. and 45s. 6d.; Langloan, 47s. 6d. and 45s. 6d.; Summer- 
lee, 46s. 6d. and 44s.; Calder, No. 3, 448; Carnbroe, 45s. 6d. and 
43s. 6d.; Clyde, 46s. and 42s.; Monkland, 41s. 6d. and 39s. 6d.; 
Quarter, 41s. and 39s.; Govan, at Broomielaw, 41s. 6d. and 
39s, 6d.; Shotts, at Leith, 48s. and 47s.; Carron, at Grangemouth, 
51s. and 47s.; Kinneil, at Bo'ness, 44s. and 43s.; Glen ock, at 
Ardrossan, 46s, and 41s. 6d.; Eglinton, 41s. 3d. and 38s, 3d.; 
Dalmellington, 43s. and 39s. 6d. 

The past week’s shipments of manufactured articles from Glas- 

ww embraced machinery to the value of £2000. Sewing-machines, 

126 ; a small steam vessel valued at £1600 shipped to Calcutta ; 
steel goods, £1100 ; and iron manufactures, £10,100. 

In the coal trade there is, on the whole, less activity, pow 
the shipments at some of the ports have been considerable. At 
Glasgow, about 21,000 tons were despatched, 1488 at Greenock, 
3272 at Irvine, 7339 at Troon, and 13,155 at Grangemouth. Coal- 
masters and merchants complain of the low rates to which the 
coals are being d by the competition, which becomes greater 
as the trade slackens. 

The agitation among the miners for increased wages gathers 
some more strength, and in some cases employers do not disguise 
the fact that they would not altogeth displeased were the men 
to succeed. If the miners obtained an advance, it would be the 
means of adding something to the price of coals. The thing to be 
feared is that the increase might be obtained in a few localities, 
leaving the rest to sell at the old rates. In this way customers 
would be lost, and the wages probably forced back all over to the 
former rates. An effort is to be made to so organise the colliers in 
the various localities as that they shall act in concert, but such a 
plan has very seldom been attended with success. 

Messrs. Russell and Co.. shipbuilders, Greenock, have contracted 
to build an iron sailing ship of 1500 tons for Mr. James Nourse, 
London. Contracts are at present few, in consequence of the 
unprofitable nature of the shipping trade. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coal trade of Wales is getting into a very serious state. 
Hitherto I have been able to find signs of jal activity, and even 
when the house coal trade has been dull some of the steam 
collieries have been busy. Now there is depression everywhere. 
House as well as steam is suffering. The Llantwit Colliery, near 
Caerphilly, is stopped altogether, and in many half work is 

ed as good. At Hirwain, on the one hand, and Ferndale on 
the other, it is the same tale, ‘“‘two or three turns per week,” 
and colliers who have been prudent and have saved a little are 
availing themselves of the slackness by taking a holiday. 

House coal prices are easy, but little trade can be done even 
forcing. No. 2 is quoted at 8s. 3d. and No. 3 at 88. 9d. Steam 
coal quotations are unsteady, and some of the best collieries are 
remarkably quiet in their operations ; yet I am glad to note that in 
the matter of shipments Cardiff last week showed an improvement of 
12,000 tons. But Cardiff, Newport, and Swansea have all to com- 
plain of dulness, and coalowners and shippers are not unreasonably 


asking why this special slackness should not be as a feature 
of Government inquiry as weaving ribbon work. The colliers 
of Glamorgan and Monmouthshire number about 60,000 men, and 


when these are only half employed an ing is called for. 

The iron shipments of the week from Cardiff and Newport, 
Mon., amounted to 5300 tons, of which the most im t items 
were a cargo of 1600 tons to Rio de Janeiro, another of 
1300 tons to Messina. 


makers are firm in re 


olli i mi ve 
arbitration, and an umpire to be the award 


uring the enquiry ; the wages now due to be paid ; the workmen 
rork forthwith, and all summonses to be withdra' 


to resume wi wn. 


x 
4 
In tin-plate substantial consignments of more than 2000 tons . 
have been sent to Baltimore and Philadelphia. The attitude of E 
makers is firm, and prospects of a better trade at improved figures 3 
are now regarded as certain. Quotations remain steady, and & 
makers having no large accumulations of stock to trouble them, are y 
calculating upon a fairly remunerative trade in future. 
Here I must record one rumour, given on authority, that a large e 
firm have accepted a considerable order, at prices deemed below 4 
the margin to yield any profit. This is only one case. Asa rule peer: 
d buyers are content with taking Q 
down he fodaraegs a 
o bind both parties; the manager and overman to be suspended 4 
a together there seems to @ widely - id 
position to regard the future with hopefulness and confidence. Pe 
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NEW COMPANIES. 
Re following companies have just been regis- 


Arthur B, Dashwood and Co., Limited. 

This is the conversion to a company of the 
business of horticultural engineer, carried on by 
Mr. Arthur Dashwood, 28 and 29, St. Swithin’s- 
lane, and at the Sycamore Works, Wimbledon. 
S was registered on the 6th inst., with a capital 
of £30,000, in £10 shares. The purchase con- 
sideration is £3600 in fully-paid ordinary shares, 
and 3000 fully-paid deferred shares. The vendor 
is to undertake = management for not less than 
ten years at a not exceeding £4 week, 


and a commission of 5 per cent, on the net profits. 
The subscribers are :— 

Shares, 
John Freeman, Farnborough, Hants 20 
J. Clever, 54, New Broad-street, architect, &c 20 


Lede Seven 


surance broker .. on 08 1 
P. Dashwood, 75, Mark- lane, surveyor . 
J. B. Dashwood, 15, Mark-lane, land agent .. oe 1 

The number of directors is not to be less than 
four, nor more than six; the subscribers are to 
appoint the first, and are to act ad interim; 
qualification, 20 shares; the company in general 
meeting will determine remuneration. 


Indian Midland Railway Limited. 
This company proposes to carry into effect a 
contract dated 10th inst. RoR f the Secretary 
of State for India in Council and Mr, Thomas 
Rossiter Watt, to construct and work lines of 
railway in the East Indies from Bhopal to 
Jhansi, and thence in one direction to Gwalior, 
and in another direction to Cawnpore, and in a 
third direction to Marukpur, with junctions at 
Cawnpore and Marukpur with the system of the 
East India Railway Company and of the Oude 
and Rohileund Railway, a junction at Gwalior 
with the Sindhia State Railway, a junction at 
Bhopal with the Bhopal Railway, and a line 
from the first-mentioned line at or near Etawah 
to Sauger, and thence to Katrir, with a junction 
there with the railway system of the East Indian 
ge Company and the Bilaspur State Rail- 
t was registered on the 11th inst. with 
a pA of £3,000,000, in £20 shares. 
scribers are :— 


20 
5 


The sub- 


Shares. 
*Col. James Holland, The Park, pper Norwood 50 
*Major-General J. Trevor, 75, Ladbroke- 
road, 50 
*Major- -Gene iivers, RE, “31, Arundel- 
garden 50 
*F. 8. Cha man, 36, Stanh pe-gardens, S.W. 50 
. Scoble, Q.C., 21, 
H. Campbell, 8, ‘Cornwail- -gardens 50 
*H. Wollaston Bla’ ke, 8, Devonshire-place, W 50 
Sir H. D. Daly, Ryde, Isle of 
“T, Watt, The Briars, Chislehurst, 50 
The ber of directors (e © of « Govern- 


ment director) is to be nine; qualification, 50 
shares; the subscribers are the first. Remunera- 
tion of the directors is fixed at £2000 per annum, 


Amalgamated Sulphuric Acid, Copper, and 
Phosphate Company. 

This com roposes to acquire and work 
10,395 and lands in the eastern 
township of Lower Canada; 200 acres of lands 
and phosphate mines thereon, situate near the 
Du Lievre, Ottawa; and land at the village of 
St. Henri, in Montreal, for the erection of a 
sulphuric acid manufactory. It was registered 
on the 8th inst., with a capital of £300,000, 
divided into 15,000 preference and 15,000 ordi- 
nary shares of £10 each. The purchase is regu- 
lated by three agreements of The 30th ult., the 
consideration for the first 
being £75,000, payable as to £41,250 in ordinary 
shares, and the balance in cash, or fully-paid 
preference shares, at the option of the vendor ; 
for the second-mentioned _ the con- 
sideration is £100,000, payable as to £50,000 in 
fully-paid ordinary shares, and the balance in 
cash or preference shares; for the property in 
Montreal the consideration. is £10,000, payable 
£2000 in cash, £4000 in fully- paid preference 
shares, and £4000 in fully-paid ordinary shares. 
The subscribers are :— 


Walter Bird, 7, East India-avenue, merchant . 

R. Fennell, 4, Copthall- buildings, secretary to the 
Estramuda’ Phosphate Compa 

4, Plowden-bu dings, Temple, 

A. J. Lambert, 4, Copthall- -buildings, merchant... 

J.W. Maclure, J.P., Whalley Range, near Man- 


chester 
B. Hardy, Gordon "House, ‘Chiswick, ‘coal mer- 
t 


J. M. Kelly, 12, Charlotte-street, Bedford- -square 
The number of directors is not to be less than 
three, nor more than seven; qualification, 100 
shares; the subscribers are to appoint the = 
and act ad interim; remuneration, £1500 pe’ 
annum, and an additional £300 for each £1 od 
‘cent. dividend over 10 per cent. per annum. 


Brown’s Patent Fuel Economising and Smoke 
Consuming Company, Limited. 
Upon terms an of the 20th ult., 


tro 


ere 


this compan s to acquire and work the 
patent No. P7080, 30th 1884, granted 
to Edward Honychurch, of 5: Eade street, 


Rotherhithe, for improvements in steam boiler 
furnaces and appliances for economising fuel and 
consuming smoke, It was registered on the 11th 
inst., with a capital of £2000, in £10 shares. 
The purchase consideration is £500 cash and 
pal in fully paid shares, ‘he subscribers 


Shares. 
A. H, , 1, Waterloo-place, 8.W., 
H. 9, “Saunders-road, Notting: 


A. 14, Hart-street, Bloomsbury, solicitor 
*F. 8. Boully, Blackheath Dale, stoc ee 
*W. O. Robinson, Belvedere, “Kent, Stockbroker 
C. W. Heaton, Charing-cross Hospital, professor 

Owen D. Robinson, “Belvedere, Kent ‘co 

The number of directors is not to be less than 
two, nor more than five; the first are the sub- 
acribers denoted by an asterisk, 


Italian Ironworks and Concessions Com- 
pany, Lim 

This company proposes to acquire land and 
hereditaments, situate at Tofe, n near Civita Vec- 
chia, Italy, together with mines and quarries of 
iron, ironstone, iron ore and other Baro mg and 
also foundries, works, &c., situate at Terni, near 
Rome. It was registered on the 7th inst., with a 
capital of £5000, in £5 shares. The subscribers 
are :— 

8 

F. Carrel, Woolpack-buildings, Gracechurch- 

street, merchant. 
F. Fox, OE. 2, Victoria Mansions, "Westminster 
F. Tallack, Windsor-chambers, Great St. Helens, 


shipbroker 10 
C. Douglas Fox, C. Victoria Mansions, 10 
H. R. sad 61 Ludgate-hill, solicitor .. 1 
ead, Hartb burn Hall, near Stockton-on- 
Wrightson, “Norton Hall, near. Btockton-on- ‘ 


‘eens without special articles. 


TORPEDO BOATS. 

Tue Admiralty, having taken into considera- 
tion the special character both of the hull and 
machinery of first and second class torpedo boats, 
have issued a series of regulations for their more 
effectual preservation. After reminding officers 
in charge of bo craft that they are built of very 
thin steel—on! yyin. thick—and that the utmost 
care is required in their management, their lord- 
ships order that no portion of the hull should on 
any account be devoid of paint or other anti- 
corrosive composition in g condition. The 
bottoms of all torpedo boats in the reserve which 
are not in use are to be coated with red lead only, 
and not with experimental composition, When- 
ever practicable the boats are to be hauled up or 
docked for examination every two months, and 
the interval between such examinations is never 
to exceed four months, In order to reduce the 
amount of corrosion to a minimum, should any of 
the inside of the vessel be bare of paint or com- 
position, pieces of zinc are to be placed on — 
inside of the vessel, as low down as i 
as to be immersed in bilge water sho 
any. The zinc should be in metallic prethn with 
the frames of the vessel, or other parts of the 
structure if preferred, and the 
should be made under the advice of the A A 
chemist. Before any torpedo boat is laid up = 
placed in store the engines are to undergo a 
thorough examination, and any defects that may 
be discovered are to be reported and, if possible, 
made good at once. If this is not practicable 
the defects are to be made good as soon as 

sible after the boat is pall If the boat 

been attached to a ship, before being returned 
to store the chief engineer of the “ to make 
good the defects as far as possible. The engines 
are to be thoroughly disconnected; the whole a 
the working parts are to be cleaned and oiled and 
re-adjusted. The internal parts are to be drained 
out, and all the doors and covers are to be so left 
that periodical examinations may be made of the 
interiors. The after part of the propeller shaft 
is to be withdrawn, so that it may be cleaned and 
oiled, and the stern tube is to be drained out and 
painted, or otherwise put into a state of preserva- 
tion before the shaft is replaced. The engines are 
to be turned several times every week, the boiler 
1s to be thoroughly washed out with fresh water, 
and the chief engineer is to superintend the ex- 
amination and see that the fire-box and tube-plate 
are properly gauged, to ascertain if they have 
received any injury during the time the boat has 
been under steam. The safety valve and all other 
boiler mountings are also to be examined, but the 
safety valve spring is not to be screwed down. 
After being washed out the boiler is to be gently 
warmed to a temperature well above that of the 
atmosphere and then closed and kept so. If un- 
slaked lime can be readily obtained, a small 
quantity in suitable pans is to be laid on the top 
of the tubes before closing up the boiler, but the 
boiler is not to be kept open more than a day 
or two for this purpose. The bilges are to be 
cleaned and the bunkers cleared of coal, and 
the interior of the boat is to be examined 
throughout, the lining of the bunkers being 
removed for that purpose if necessary. Any 
damage to the paint work is to be at once repaired, 
and the boat is to be put in every —e good 
acondition, both as regards her machinery and her 
cleanliness, as when she was issued from store. 
The Admiralty have authorised some impor 
experiments to be conducted at Portsmouth with 
the object of determining the value of liquid 
fuel for the use of ships of war. There are vari- 
ous systems before the world, but the particular 
system which is to be tried is that of Baron 
Adelsward, which has been largely introduced 
into the French Navy. The coal oil is placed ina 
tank, where it is raised to a high temperature by 
steam from the boiler. It is then allowed to pass 
to the furnace doors, where it comes into contact 
with a jet of steam and is driven into the furnace. 
which has been previously heated in the usual 
way. The inventor claims that his system is 
suitable for the propulsion of armour-clads, but 
the experiments at Portsmouth will be confined 
to No. 22 torpedo boat, one of the boats of the 
largest type, which have lately been received 
from Messrs. Thornycroft. Should the trials 
prove successful, there can be little question of 
the superiority "of the liquid fuel over coal for 
consumption in these small craft, quite — 
from the question of economy. In the first pd 
there will be no stoking rig oye thus ling 
the complement on board to be reduced, and in 
the next place there will be no necessity for the 
use of forced draught and the arrangement of 


fans by which itis produced. Th important 
advantages when the confined space below deck 
in the torpedo boats is considered, 


KensincTon MusruM.—Visitors during 
the week ending Aug. 15th, 1885:—On Monday, 

esday, and free, from 10 a.m. to 
10 p.m., Museum, 11,127; mercantile marine, 
Indian section, and other collections, 3853. 
Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. to 6 p.m., Museum, 1304; 
mercantile marine, Indian section, and other 
collections, 305, Total, 16,589. Average of corre- 
sponding week in former years, 19,379. Total 


from the opening of the Museum, 24,220,81 4, 


THE PATENT JOURNAL. 
fom of Ge of 


9617. Dust-sins, J. C. Morrell, Ealing. 
9618, Coxveyino Away from Srreets, &c., W 
March, London. 


18th August, 1885. 


Applications for Letters Patent. and their Cars, W. Howard, London. 


name and addres “ communicated,” the 
comm 
unicating party are 
1lth August, 1885. 


9529. Srups and Soxitarres, L. P. Conard, London, 
. TELEPHONIC TRANSMITTING INSTRUMENTS, 8. P. 

Thompson, London. 

LAVOURING AERATED BEVERAGES, &c., W. 
Duckworth, Halifax. 

9532. VELVETS or VELVETEENS, J. T. Taylor, Man- 
chester, 

9533. Or, Feepers for Lusricatina Macuinery, W. 


Bi 

9584, Boor Tor Protector, W. Atkinson, Bradford, 

9535. Automatic Berrus, J. B. Secor, London, 
isTERS, D. B. Morison, 


9536. and other Keo 


poo! 

9537. Maxtna Mera Pipss, &c., W. P. Thompson.— 
(C. Kellogg, United States.) 

9538. FiRE SCREENS, W. , Liverpool. 

9529, ScraPina TRAMWAY ings, 8. Strange and J. 
Whitehead, Liverpool. 

9540. Screw ‘PROPELLERS, B. Dickinson, London. 
9541. Cenrre VaLves for Gas Puririzers, R. Demster, 
jun., Manchester. 

9542. Compounp Grarine for Macuinery, 

ndon. 

9543. Direcr Conpuction of Gas Hear to 
Hyprocarpon, E. A. Wallis and H. T. Ratcliff, 
London. 

9544. EvecrricaL SicNaLuinc Lamp, &&., E. G. 
Craven, London. 

9545. Meratiic Cuains and Fasrics, A. M. Clark.— 
(W. C. Edge, United States.) 

9546. Recutatine the Fiames in Gas Burners, G. 
—(R. Saalfeld, Germany.) 

PREVENTING SHIPS Rouune, J. J. Appleyard and J. 
m, London. 

9548. Brake Biocks, J. N: Halifax. 

9549. Automatic VENT Payne and E. L. 
Sheldon, London. 

9550. Woot WasHING Macuings, W. E. Gedge.—(H. C. 
Walker, United States.) 

9551. Preventine Smoke in Furnaces, &c., W. Gunn. 


—(The Coal Economising Compan; + United States.) 
9552. Beer and Liquor Tap, H. ee London. 
9553. Ciasps for Garters, &c., W. H. Palmer and 


J. C. W. Jefferys, London. 

9554. SKIRTS an “Pamrens, C. C. Carpenter and G. W. 
Lockwood, London. 

9555. Counters for Printinc Presses, &c., H. J. 
Haddan.—(C. 7. Brown, United States. 

9556. the Cuarce for Zinc FuRNAcEs, 
H. dan.—(B. Phillips and T. Jones, U.8.) 

= SrretcHers, J. L. Rawbone, Lon 

558, CHAFF Sirters, F. Jewell, London. 

9550. Matt Macurngs, B. J. 3. Mills.—(A. J. 
Reynolds, United States.) 

9560. Soakinc, BrusHinc, and Borres, 
C. T. Gibbings, London. 

9561. VENTILATING Brick, A. Wilkinson, London. 

9562. Burners for HyprocarBon O118, F. Plaister and 
G. 8. Symmons, London. 

9563. GaLvanic Banps and Pxares, D. B. Macqueen 
and H. Wilkie, Glasgow. 

9564. ELecrricaL SyNcHRONOUS Movements, A. L. 

Parcelle, London. 

9565. MecHanicaL Morors, A, F. 

9566. AuTOoMATIC RaILRoaD Gates, J. J. 
London. 

9567. ADJUSTABLE OFrFice TaBLE or Desk, A. M. Clark. 
—(W. Weishaupt, Germany.) 

9568. Uritisine the Dertection of a Ratt, &c., C. D. 

bel.—({Siemens and Halske, Germany.) 

9569. CONTROLLING SIGNALLING APPARATUS, &c., E. J. 
Houghton, London. 

9570. GENERATING CURRENTS of VoLTaic ELECTRICITY, 
R. H. Courtenay, London. 

9571. Printine Macuings, H. P. Feister, Philadelphia, 
United States. 

9572. Hotpine Wess of Paper, H. H. Lake.— 
(S. Wheeler, United States.) 

9573. LetreR-copyine Books, W. London. 

Rice Macuins, E. C. Engelberg, 

9575. for Gass, W. B. Woodbury and F. 
Vergara, London. 

9576. Corkine Borries, E. Edwards. —(H. Soyez, 
Belgium.) 

9577. Locks, W. L. Wise.—(J. Lede er, Austria.) 


12th Augual, 1885. 


9578. Decoratine Gxass, J. Northwood, Kingswinford. 

9579. Removine ButTer and other Goops from Fir- 
kins, &c., J. Dundon, Limerick. 

9580. INsuLaTine Compounps, A. Muirhead and C. R. 
A. Wright, London. 

9581. Fastenine Buttons, &c., on to CLorHine, G, H. 
Herbert and 8. E. Jackson, Uldham. 

9582, Gearina, J. H. Adamson, t.oudon, 

9583, Spinnine and DouBLine Corin, J. Seed, 
Manchester. 

9584. ADJUSTABLE CLImMax Door Sprina, J. Cartland, 
Birmingham. 


urray, jun., 


} 9585. Naw iGaTING the Air, W. H. Prestwi.h, London. 


9586, es IGATING Or PROPELLING Boats or VESSELS, 
H. Prestwich, London. 

9587. ALARM Guxs, A. Farquharson, London. 

9588. VenTILaTOR SasH FastENER and Winpow Pro- 
TECTOR, E. F, and T. F. Ford, birmingham, 
and J. Keatley, As 

GRINDING and Macuings, R. Luke 

. Spencer, London. 

9596. DETENT for Spinninc Frames, R. N. Cottrill, 
Manchester. 

9591. Preparinc for Smettinc Purposes, J. 
McCulloch and W. Black, G we 

9592. SPIRAL CURTAIN CHAIN or Banp, J. Empson and 
J. Hewitt, Birmingham. 

9598, SHEDDING O. Ball, Bradford. 

9594. PorTaBLe Bepsteaps, W. P. Thompson.—{/. B. 
Fondu, Belgium.) 

9595. Apparatus, C. J. Merton, Newcastle- 
upon-Tyne. 

9596. Miners’ Sarety Lamp, J. Douglas, a 

9597. Ticket or CHECK, A. Jamieson, Lond 

9598. Rotary Motive Power Enainas, x. Morley, 


verpool, 

9599. Sprnnine and Dovusiine Frames, H. Ashworth 
and E. Eaves, London. 

9600. VeLocipEDes, W. Smith and G. Hicking, London. 

9601. ELEcTRo-MaGNETs, H. W. Ravenshaw, London. 

DisvoinaBLE Paper L. A. Groth.(F. 

uriz, ny. 

9608, PREPARING ELASTIC Leatuer, &c., L. A. Groth. 
—(F. W. Griine, Germany.) 

9604, Boatsuitprne, 8. E. London. 

9605. Toys, E. Staudigel, London. 

9606. ATTACHMENTS for the Strines of Pranos, &c., H. 
J. Haddan.—(A. Uhlig, Saxony.) 

9607. Mountines for RoLLERS Winpvow Burnps, T. 
M. Glen, G we 

9608. Bacs or EnvELorEs, J. Tomlinson, London, 

9609. Tins, &c., F. W. Feaver and J. Feaver, London, 

9610. TesskRAE and Mosaics, Gibbons, London, 

9611. Water Tuyerss, B. Fenton, C. Fenton, and W. 
B. Fenton, London, 

9612. Ice, C. D. Abel. (C. Linde, Germany.) 

9618, Stzam Enorne and Bouter, H. Kottgen, London, 

9614. TREATMENT of WasTE Acips, A. A. bo 
Chemische Fabriks Actien Gessellschaft, Germany.) 

9615. Hanp Fire H. uer.—(R. A 
Saalfeld, United States ) 

9616. Arracuine Lacinc Hooxs to Boots and SHoxs, 
H. H, Lake.—(Z, H. Train, United Stat.s.) 


9620. Szasoninc TimBeR, R, W. Taynton, London. 
9621. Cummney Tops and VenTiLaTors, J. A. 
meikan, Lond 


Mac- 
mdon. 


9622. TROUSER SrretcueEr, F. R. Baker, Birmingham. 

9628. AcTINoMETERS for PHoToGRAPHIC PURPOSES, A. 
C. Farnsworth, Manchester. 

pre Pressure, G. H. O. rton, Hamm: 
8m) 

9625, SecurING Hanpues to the Spinpies of Locks, 
J. Kenyon, Manchester. 

9626. Drum Wixpinc Frames, B. A. Dobson and J. 
Hill, ester. 

9627. CoupLING and UncoupLina VESICLES, 

. Simpson, Manchester. 

9628, Hancers for Stoves and Grates, J. Carpenter, 
Southampton. 

9629. Pocket Cookine Stove and ComBINED, 
£. Brennan, Liverpool. 

Duptex Tea or Corrge Por, H. Tipper, Bir- 


9631. A. P. Sharp, Dublin. 

9632. Revotvine Purse without a or Exastic, 
W. J. Phillipson, 

9633. LupricatinG Brick Dis, F. Boyes, East Hartle- 
poo 

9634. ape Nets, D. B. Morison and H. 

9635. Saxon Back, 8, Bott and R. W. Cooke, Bir- 

9636. Rattway Cuarr, W. B. Carr, Farnham. 

9637. AUTOMATIC MECHANICAL FoG SIGNALLING APPA- 
raTus for Raiways, C. J. Garnet and W. Black, 


Ke 
for Articies of Dress, &c., F. 


and W. pson, Liv 1. 
= BEARING Castors, J. R. ve, Spark- 
roo! 


9640. Apparatus for Startinc Tramcars, &., 8. 
Bourne.—(7. F. Bourne, United States. 

9641. Revo_vinec Tarcets for RirLe SHoortine, A. L. 
Winser, Brighton. 

9642. CookinG Stoves, J. Twyerould, Manchester. 

9643. TARPAULIN FasTENER, J. Knox, ‘ham. 

9644. PuLLEys and WHEELS, J. J. Lane, London. 

TeLePHones, G. Trier.—(C. Mildé 

Trance, 
ALconoL and Acetic Acip, G. Kriiger 


9647. ‘Teron, R. E. Harris, Portland. 
9648. Fastenrnes for Boots, &., J. W. Hayward, New- 
foundland. 


9649. Hoiper for Hanp Toots, J. G. Fischer, London. ~ 


9650. ConsTRUcTION of CARBURETTING APPARATUS, 
H. E. A. Wallis and H. T. Ratcliff, London. 

9651. Apparatus for ApveRTIsING, J. C. Sellars, 
Liverpool. 

9652. Hats and Bonnets, E. C. Vickers, London. 

9653. Brakine or Sarety Apparatus for Hoists, R. A. 
Beaver, Liverpool. 

9654. TELEPHONIC CuEck Apparatus for PuBLIC 
Boxes, D. Sinclair, Glasgow. 

9655. ELecrricaL Switcu, N. G. Thomson, London. 

9656. Apparatus for SHapinc Macuine Work, &c., 
W. M. Smiru, London. 

9657. SELF-LUBRICATING Piston, J. Mayer, London. 

9658. Construction of VaLves, T. A. Wheatley, 
London. 

9659. CHECKING Apparatus, P. Everitt, London. 

9660. hae LEATHER ARTICLES, &c., T. N. Ashman, 

mdon. 

9661, Apparatus, J. Y. Johnson.—(F. 
H. Mader, Germa: 

9662, Sares, D. R. ‘Ratcliff, London. 

9663. Bopxrn, 8. H. Langton, London. 

9664. Sewer or Drain Traps, F. lles, London. 

9665. Macuinery for the MANUFACTURE of Screw 
Rivets, G. Bell and W. Juxon, rye 

9666. ELEcTRIC ARC Lamps, E. C. Street and F. V 
Maquaire, London. 

9667. ConsTRucTION of Gas Lamps, D. W. Sugg, London 

9668. AppaRaTus for Removine Burs from WooL, C. 
D. Abel.—(La Société Harmel, freres, France.) 

9669. CrrncuLaR ComBs, C. Abel. Imray, 
Germany.) 

9670. TasvOLNs, &c., W. A. Large, London. 

9671. AXLE-BOXEs, H. K. Austin, London. 

9672. Rance FinveErs, T. Nordenfelt, London. 

9678. Soap Maxine, C. Rumble and F. Sear, London 

9674. Mariners’ Compasses, J. Sandeman, London. 


14th August, 1885. 


9675. Hancrrs, Braninas, &c., for Suarms, H. 
Smith, London. 

9676. and WasHING Woot, &ec., J. and W- 
McNaught, London. 

9677. Apits and WaTer-ways, G. Anderson, Glasgow. 

9678. Loapinc CarTRIDGEs, W. Ford, Birmingham. 

9679. Gas Retorts, H. J. Kogers, Watford. 

9480. DouBLe Tapestry and Nalt, E. F. 
Haynes and T. F. Ford, Birmingham. 

and STEERING ‘Sarre, J. Ellis 


= O1cans, W. Fitton and A. Gillespie, Oldham. 
. TREATING, SEPARATING, or MIXING Fiour, &c. 
a mason, Wakefie! 
FILTERING Tap, R. rans, Newcastle-on-Tyne. 
Lock-up Stanps, H. T. Brockwel 
London. 
9686. FasteNING ButroneD Boots and Sxoss, J. Rad- 
cliffe, Hulme. 
and Movutpine Burtrer, J. Maude, 
9658. Daivine Gear for Dynamos, H. Lindley, London. 
9689. RecuLatine the Frep of MaTeriat to MILLING, 
&c., Macuinery, J. and J. B. Holgate, London. 
9690. WasHING, &c., Fisrovus Materiazs, T. Salt and 
W. Stead. (FP. Pasquay, Germany.) 
9691. Stee. Pens, P. C. Jones, Guildford. 
9692. Pen, Pencit, and MEMORANDUM COMBINED, C. 
Q. Brugia, London. 
9693. Purrs for Boots and Sxogs, F. Squire, London. 
9694. RecovertnG the of SULPHURIC ANHY- 
DRIDE from Dyss, &c., G. M. 8S, Horton.—(Root and 
Tinker, United States.) 
9695. Lower Frames of Lamps and Lanrernss, T. 
eron, London. 
9696. TRANSPORTING Casn or Parcets, B. J. B. Mills. 
—(R. A. McCarthy, United States.) 
9697. Car CoupLines, L. Schwarz Glasgow. 
9698. Gas and O1t Lamps, H. ‘Hl Dott, London. 


9399. ALTIscopE, J. ae Glasgow. 
C. Bellamy and P. G. Fletcher, 
ndon. 


9701. SELF-IGNITING and INEXTINGUISHABLE SIGNAL 
Licuts, N. J. Holmes, Sevenoaks. 

9702, SELF-CLOSING Mates, &c., Boxzs, D. J. Williams, 
London. 

9708. Striping Wrnvow Sasues, W. Youlten, London. 

9704. CorruGATED Fives and SHELLS of Borters, J. 
D. Morrison and J. Robson, London. 

9705. Surps’ Saixs, H. H. Lake. (G4. "Bianchi, 

9706. Propucine Inpucep Execrric Currents, C. D. 
Abel.—(J. C. Piirthner, Austria.) 


15th August, 1885. 
WarTER Apparatus for WaTER-CLOSETS 


9708. Lamps, H. J. Allison. —(C. &. 0; U.S.) 
9709. and other Brarm H. Briggs. 


9710. el W. Kilsby and J. M. ems London. 


9711. FouR-wHEELED CARRIAGES, M. and D. Easton, 
Portsmouth. 

9712. Coats and Waistcoats, R. J. Osw 4 

9713, Gas Motor Enoines, G. Whittaker, Manches 
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9714. Bep Bars, F. Marsden, London. 
9715. Topacco Pirr, G. H. K. Fuller, Li 
and Traps, B. R. > 
for Burxp Corps, F. W. Micklewright, 
mdon. 
9718. VaRtABLE Curt-orr Gear, J. Beveridge, London. 
9719. Apyustrine Wixpow B.inps, G. H. W: and R. 
idenbach, ondon. 
9720. GENERATION of Gas, B. Fe try Halifax. 
9721. Frre-crarts, J. Platt, Sheffield. 
9722, OPERATING CLEARERS &c., Mi- 
cutnery, R. Hadfield and J W. Pickering, London. 
9728. ApyusTABLe G. H. Loveland, London. 
724. Lupricatine Jounnats of CaRRIAGES, 


4 , Ayr. 
9725. Economisine Coat, &c., R. W. Anderson, Liver- 
9726. Vessers, A. Browne.—(Z. Mocmik, 


Hunga 

9727. ‘Pane for Pistons, &c., W. Laing, | London. 

9728. Stipe Vatvs, A. 

9729. Lock Nuts, J. J. Claret, 

9730. Compounns for the MANUPFacTURE of 
Bricks, W. O. Wood, London. 

$781. Apparatus for the of ARTIFICIAL 
Fue, W. B. Westlake, London. 

9732. Traps, D. Tennant, G 

9788. Borries for Liguips by Deo c. D. 
Abel.—(A. A. Jannin, France. 

= Cuarr, London. 

9735. FEED-LUBRICATOR, ‘Ailison.—{J. S. Hall, 
United States.) 

9736. Evectica, Apparatus for Unrastentne Doo 

Beck.—(G. Godde and H. France. 
9737. STRETCHERS, J. Moore and J. 


9738. Cowzs, W. Gordon. 
9739. Kwirrmsc Macaines, J. T. Anderson and J. 


perry, Glasgow. 

9740. Movsracne Proticror and Croak Hoxrper, W. 
J. C. Lund, London. 

97al. Bereta ~% Purposes, A. M. 

Taos, Tacs, “Webster and E. B. Southworth, 

974s. Pence Pumps, M. Guggenheim.—{(G@. Allweiler, 
Germany.) 

9744. Appiication of Hear to Generative Srkam, M. 
P. W. Boulton, London. 


17th August, 1885. 
Ventitatine Boots or Sxoxzs, G. H. Winscom: 


9746. Warce Prorecror, G. W. and T. Harding 
Birmingham. 


ing’ 
9747. Copy J. Deakin, Birmingham. 
9748. jparrameme and Frames, I. Choriton and G. L. 


Scott, 

9749. Sume for Baxenrs’ Ovens, W. P. 
Thompson.—(A. Nestlen, Germany. 

9750. Tap Hore in J. Wilkes, Hands- 
wo! 

9751. Hats, J. W. Thompson, Manchester. 

9752. Boots and . Freeman, Leicester. 

9758. Merat Frrrines for Boots, Ww. Morris, London. 

9754. Neepes, T. O. Johnson, Birm ham 

9755. Coxnecrions to Crocss, A. Pohiman, 


9756. for J. Ostins, London. 

9757. Fiower-pots, R. G. don. 

9758. Puriryina, &c., J. Haddan. +A. Z., 
G. A., and L. P. Champy, 

9759. GRINDING Gram, I. Watkin, Liverpool. 

9760. Articiss of Woop, &c., C. Ryan, 


= Propucess, J. J. Barclay and J. Thompson, 

mdon. 
Execrric Lamps, J. E. Liardet, 


don. 

9768. for the Manvuracrure of Socks, G. F 
Redfern.—(S. Pagny, France.) 

Screw Bono for Casgs, &c., R. 

Gregory and T. Bushy, London. 

9765. Cor Narmsand Cur Macurnes, J. W. and 
J. L, Heward, London. 

9766. Brake Mrcuanisé for Horstixc Apranratvs, G. 

ehlis, London. 
9767. Bact Brsand other Vatves, A. Lewisham. 
6768. -HOLDERS, A. Kershaw, 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 


322,212. Larne ror Tourninc CrossHeaD Pixs, 
— Thomas, Chicago, Ill.—Filed May 22nd, 


Claim (1) The combination of a lathe spindle, a 
crank shaft fitted to rotate in bearings in the head- 
stock or supporting head of said spindle, and an inter- 
mediate connection whereby vibratory movement is 
imparted to the spindle from the crank shaft, sub- 
stantially as and for the purpose set forth. (2) The 
parm A of a lathe spindle, a crank shaft mounted 
on the head-stock or supporting head of said spindle, 
a gear adapted to vibrate about an axis on the head- 
stock, a connecting-rod coupled to a pin on the crank 
shaft and to said gear, and a pinion secured upon the 
spindle and meshing with said gear, substantially as 
set forth. (8) The combination of a lathe spindle, a 
cone pulley fitting py thereon, a crank shaft 
mounted in bearings in the head-stock or supporting 
head of a spindle, gearing for rotating said shaft fren 
the cone pulley, a gear adapted to vibrate about an 
axis on the head-stock, a connecting-rod coupled to a 
pin on the crank shaft and to said gear, and a pinion 
secured upon the spindle and meshing with said gear, 
substantially as set forth. (4) The a ofa 
lathe spindle, a cone pulley fittin ng freely thereon, a 
vack gear s and a supplemental crank shaft, each 

mounted tings on the head-stock or supporting 
head of the spindle, gearing for rotating the tack gue 


shaft from the cone 


eac Pp ide block 
on the carriage, two pad the 
movement of one of said slide blocks toward and from 
the centre line of the spindle, and two pinions, each 
mounted upon one of said feed screws, either of said 
car pond being fitted to slide longitudinally upon its 
eed screw, so that said pinions may be engaged or 
disengaged to enable either coincident or 
movement of the slide blocks and tools to be effected, 
substantially as set forth. 
322,399. Gas-BURNER, Orren M. Smith, Philadelphia, 
September 25th, 1883, 

Claim.—A gas-burner consisting of an outer shell 

having inlet and outlet openings ends, and 


vided with a fiat centrally perforated diaphragm 
anes direct the current upward, and an inverted mixing 


permanently fixed with 
the ‘exit slots or corrugations tially as 
escribec 
322, 407. Lupricator, Peter Barclay, Boston, Mass.— 
Filed December 3rd, 1884. 


Claim.—{1) In a steam pressure engine lubricator 
constructed to operate by drop feed, and in which the 
oil in the cup is indirectly discharged by water of con- 
densation derived from the steam, the combination, 
with the oil-cup having an oil discharge outlet at or 
near its top, oft the lower perforated steam condensing 
coil, and an inlet for steam said coil, 

as 8 ed. (2) In a steam pressure en 
lu Brtasted to to operate by a downward 


—— arranged near or below the lower end of 
said tube, essen ly as and for the purpose herein 
set forth. (3) The combination of the feed nozzle b 
= the indicator tube K, and the perforated 
arranged near or below said tube, 
as described. The combination, with 
the lubricator cup A, of the steam condensing py 
forated coil B, having a lower central tubular exten- 
sion forming a support and inlet to the coil, and an 
outer closed end, substantially as shown and de- 
scribed. 
$22,455. ror Sanpinc Brick Movtps, 
Koswell 8. Judson and Cyrus J. Hancock, Matteawan, 
N.Y.—Filed November 18th, 1884. 
Claim.—{1) In a machine tor sanding moulds, a 
having a front board B, and provided near ‘its 
lower forward end with an inlet opening, substan- 
as set forth. (2) In a machine for sanding 
moulds, a box having an inlet opening, fitted to 
permit t the n of the moulds and provided with 
a valve trolling said substantially as set 
forth. (3) Ina machine for sending moulds, a sand- 
box having on its opposite sides guides fitted to 


receive the ends of the moulds, and adapted to guide 
said moulds upward and invert them over the box, 
substantially as set forth. (4) In a machine for sand- 
ing moulds, a box formed with inlet and outlet 
openings, and having guides on its opposite sides 
fitted to receive the ends of the moulds, and provided 
on its bottom with rails, substantially as set forth. 

(5) In a machine for sanding moulds, the box herein 

described, having an inlet opening controlled by a 

suitable valve om | provided with fitted to su 

the moulds, and provided with guides ada) 

direct the moulds upward and invert them over the 

box, substantially as set forth. 

322,496. Incanpescent Lamp, 
William Stanley, jun., Pittsburg, Pa. Filed July 
llth, 1884. 

Claim.—The combination, substantially as herein- 
before set forth, with a group of parser Berl electric 
lamps, of an electric conductor normall 
through one of said lamps, normally interrupted 
branch circuits in which the ae lam; id 


around each of said lanipe, and an electro-magnet 
included in each of said shun’ 

preg device, under the control of each of said elec- 

ets, which serves to complete the connections 


lamp in sald group when proceding 
inoperative 


t cireuits, and a circuit- ; 


$22,498. Incanpescent Execrric Lamp. Philip K. 
Stern, Toronto, Ontario, Canada.—Filed November 


15th, 1884. 

Claim.—{1) An electric lamp composed of a filament 
ncil connected to a suitable source of electricity 
embedded in solid glass and touch- 

fom it at all points, in combination with a hermetically 
sealed tube or globe prsspunting the same to form a 
closed air chamber enc] the the 

d glass and 


pressure of the air contain: 


oF Wiking Car WHEELS, Withetin 
‘elz, Essen, y.—Filed March 9th, 1885. 
(1) The method herein 
fact in forming the 


bringing the 
and placing them in suitable 
77¥ then y blow or pressure expanding th 


My 


middle disc part or spokes, so that the same is made 
to interlock with the inner surface of the rim, sub- 
stantially as set forth, (2) The method herein spect- 
fied of manufacturing car wheels, consisting in forming 
the rim with a recessed inner surface and the spokes 
or disc ly out of ieable metal, and then 
spreading the metal Le the disc or arms into the re- 
cessed inner surface of the rim and welding the parts 
together, substantially as 

322,642. Rock Dritt, Jsaae Reese, Nashville, Tenn.— 

Filed March 23rd, 1885. 
Claim —In a rock or coal drill, the combination, 
with a shaft A, having a chambered cylindrical head B, 
vided with a central side 

bd, and interi 


or bevelled ridges J, lead: 
outwardly-curved longitudinal perforations ¢, of ofthe 


ad 
B 


D 
dad 


bearings on the outer surface of the drill » and 
the conical rollers D, F peg centrally in the head 
of the drill, substantially as shown and described. 
322,745. Evecrric Switcon, Edmund B. Nicolaus, 
Cleveland, Ohio.—Fiied January 6th, 1885. 

Claim.—{1) In an electric switch, the combination, 
with the two terminals, of a switch lever pivotted to 
one terminal and constructed and arranged to make a 
sliding frictional contact with the other terminal, and 
a retractile spring secured at one end to the switch 
lever and at its pm Ea end toa fixed support, and 
arranged to have a tendency at all times to ap | 
the contact and throw the switch lever to ect | 
switch, th 


a fusible stri; 


interposed in the cirentt, of a switch 
lever piv 


to one terminal and constructed and 
to make a sliding fristional contact with the 
other terminal, and a retractile spring conrtected at 


a fixed support, and ed to have a tendency at 
the contact and throw switch 


position, substantially s eet forth. 


$22,'723. Vatve Inpicator, Albert L. Jde, Springfeld, 
Ti. —Filed February 18th, 1885. 

Claim.—(1) The cow bination, with the nor y valve 
of a steam engine, of an indicator operated by the 
movement of the valve, and constructed to show the 
number of A of steam in the cylinder at the 
moment the steam supply is cut off, substantially as 
described. (2) The combination, with the steam 
valve of a steam engine, of an indicator showing the 
number of inches of steam in the cylinder at the time 


(322,723) 


the steam supply is wt 08 off, comprising 
index hand operated by the ‘movement of agent 
and a stationary scale or dial having a central blank 
Bpace showing the extent of the valve lap, and 
graduated purts at either side of the blank space indi- 
cating the number of inches of steam in the cylinder 
at the moment the steam is cut off, substantially as 
described. (3) The combination, ‘with the , fang 
valye and excentric rod of a steam engine, of a rock 
shaft for transmitting motion from the said excentric 
rod to the valve provided with an index hand and a 
stationary dial, substantially as and for the purpose 


set forth. 


322,794. Motor, John W. Cloud and Axel Vogt, 
Altona, Pa.—Filed December 9th, 1884, 


Claim. in a fluid ure motor, @ or wheel 
mounted upon a tu r axis, and a tu valve, 
which does not rotate, acing through the tabulat 
axis, and having a tion plate and supply and 


(322,794) 


exhaust } pars, bined with cylinders within the 
casing, each provided with a ee piston and a 
port adapted to communicate, at the proper time or 
times, with the supply and exhaust ports of the 
tubular valve during the rotation of the casing or 
wheel around its axis substantially as set forth. 
$22,859. Exvecrric Raitway, Ernst W. Siemens, 
Berlin, Germany.—Filed April 8th, 1885, 
Claim.—{1) The combination of the suspended rail, 
the contact truck wx | brushes that —* against 
the under surface of the conducting rail 4,4 
— socket having a flexible conductor lead 
the railway carriage. (2) In an electric railway, 4 
combi ofa rail with a gh ged 
surface for the contact ‘brushes, ep a 
stationary dynamo-electric hi d an i iat 
from which the condu rail issuspended. (3) The 
contact truck consisting of two side cheeks O C, con- 


nected by bolts D and uprights F, provided with 
grooved rollers F, as and for the purpose~ described. 
(4) The combination of the contact truck haying 
sockets G and stop pins 0, with brushes adjusted b 
clamping screws, as and for the purposes descri' 
The combination of the contact plates al 1 ¢l dl ¢l, con- 
nected, respectively, with the contact plates a b ‘ed ¢, 
the contact lever N, which on being moved to the 
same angle of resistance on either side of its contact 
position makes the same contact, and the contact 
truck having reversible brushes electrically connected 
to the contact lever. 
322.866. Suarr Courtine, Harris Tabor, New York-, 
N.Y.—Filed June 18th, 1885. 

Claim.—{1) The combination of two lines or sections 
of shafting, and a flexible strip or band secured by 
intermediate connections at different points in its 
length to one and the other of said lines alternately, 
substantially set The combination of 
each secured to a line 
shafting, .-¥ a flexible strip or band 


secured peripherally to one and the other of said 
coupling heads at points separated by 
spaces over which the flexible band passes freely, sub- 
stantially as set forth. (8) The cumbination of two 
coupling heads or bearers, each poptves * upon a line or 
section of Fang Bet and having a es of outer 

f: faces being fixed alter- 


flexible strip or band over said bearing faces 
and secured secured thereto, ss set ferth. 


; 
(322, 498] 
a Sr { 
B \ 7 
NSS globe serves to compress the solid or inner glass upon 
the filament or pencil, substantially as described. (2) 
In an electric lamp, the globe F, the wires B (, the 
¥-—=>--=a rings g b, suspended within said globe by said wires Bers 
f = and two or more lamps su by said rings and 
J surface, and the malleable middle or spokes 
themaidAg fi = 
Sy 
By 
| | | | 4 
| 
Ssy 
322,455] 322,859 
B 322,643) 
= = 
\ 
— 
= BY D 
b Cc q 
d 
[322,212] 
wl | 399 ag 322,866 
longitudinally on the k and to engage A as : 
either a gear on the crank shaft or a gear fixed upon ( ) 
the spindle, a gear adapted to vibrate about an axis off (©) 
on the head-stock, a connecting-rod coupled to a pin - 6 Mitt 
on the crank shaft and to said gear, and pinion \ £4) aS ga 
secured upon the spindle and meshing with said gear, \ \ KN fa 
substantially as_set forth. (5) The combination of a % \ \ 
| one en: switch lever and at its i | 
4 
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COMMERCIAL ELECTROLYSIS. 


By Pager Hiaes, LL.D., D.Sc. 
No. V. 

BeroreE leaving the application of electrolysis to the 
production of cape on a commercial scale, it is necessary 
to mention another large works depending on electricity 
as a chief agent. The Italian Copper Mining and Electro- 
metallurgical Company of Genoa has adopted the process 
for some time past at its works at Casarza, near Sestri- 
Ponente or Sestri-Levante. Part of the ore is smelted to 
a coarse metal or matte containing—copper, 34°7; iron, 
38°6; sulphur, 25°3, as given by a representative analysis. 
Another part of the ore is roasted and lixiviated to obtain 
a solution containing as much sulphate as is required 
to render the ferrous sulphate of the anode available for 
the electrolytic decomposition of the copper salt. 

The anodes are formed of the matte obtained directly 
after the fusion of the mineral, cast in iron moulds in 
plates 32in, by 32in. by ljin. The melting is effected in a 
small furnace fed by a fan, and 15 tons of ore are operated 
on in twenty-four hours, yielding fifty plates, each weigh- 
ing 1761b. To attach the plates to the conductor small 
bands of copper are cast in, and to prevent these bands 
when in the bath being eaten through, the liquid of the 
bath is kept about fin. below the edge of the plate. The 
residues from the anodes, after extraction of the sulphur, 
are returned to the furnace. 

The cathodes are of very thin plates of red copper, 28in. 
by 28in. by ;,in., held in a wooden frame, and upon these 
plates the copper is deposited to a thickness of jin. By 
employing anodes of iron, copper, sulphur, such as ordi- 
narily result from the first melting, the copper may be 
removed from the solution with an electrical efficiency 
comprised between 50 per cent. when there is no copper 
in the anodes, and of 100 per cent. where, on the contrary, 
there is no iron. With the use of metallic sulphides in 
the anodes, all the sulphur contained in the mattes may be 
regained in a metalloidal state. The deposit is of 
quality so long as the baths contain in solution about 0'1 
per cent. of copper. After exhaustion of the copper the 
solution contains basic persulphate of iron, proto-sulphate 
of iron, and sulphuric acid. 

To produce the electrolyte or sulphate of copper solution 
very rich ores and mattes are roasted in a reverberatory 
furnace. The roasting is carried on so as to have more 
oxides than sulphates, because oxide of iron, not being 
soluble in dilute sulphuric acid, forms very little sulphate 
in the solution. Once prepared, the electrolytic solution 
is kept at normal strength of copper by circulation over 
roasted minerals. About 4 per cent. of metal is contained 
in the solution at the commencement, and no change is 
made in the solution until, from excess of iron, the deposit 
of copper commences to become pulverulent, and at the 
same time to disengage hydrogen. The baths are of wood, 
lined with lead, and are 6ft. 9in. by 3ft. by 40in. in height. 
About a dozen of these baths are required to produce 
2cwt. of copper daily. Twenty machines are employed, 
arranged in two batteries of ten each, and each dynamo is 
connected with a dozen baths, arranged in chain. 
Turbines furnish the motive power. Each bath is com- 
— of 15 anodes and 16 cathodes, placed 2in. apart. 

e dynamos each furnish a current of 250 ampéires at 
h h h 

Although, in these rs, the icular metal copper 
has been dealt with usively, not be 
that either the subject so far as regards this metal is 
exhausted, or that commercial electrolysis is confined to 
this metal alone. In fact, there has been touched upon 
only the refining of copper from the crude metal or from 
the prepared mineral; no reference whatever has been 
made to the deposits of the metal copper upon other 
metals, which as a process aggregates in the world many 
thousands of tons weekly. In this commerce copper 
appears a nearly indestructible material, because no sooner 
is the article to which the metal has been applied worn 
out than it can be, and is frequently, made the source of 
supplying this metal to a new object, similar electric 
currents being employed to effect its removal from the old 
object to the new as were used to cause its first deposition. 
Neither have the various applications of the ae 
process been alluded to either in regard to its use in daily 
printing or to its occasional employment in the replication 
of such massive works of art as the gates and doors pre- 

ed by Mr. Franchi for the authorities of the South 

ensington Museum. All these applications are, how- 
ever, more or less well known, whereas it is the aim of 
these papers to draw attention to those valuable and 
extensive commercial results that do not in the writer’s 
experience appear to be matters of common knowledge. 

is series of papers must, however, be limited to the 

metallurgical applications that have met with considerable 
application; otherwise it would be necessary to include 
reference to the preparation of magnesium—a method that 
has much promise; the preparation of pure oxygen for the 
oxygenation, under the pressure obtained by electrolysin 
the water from which the gas is produced in a pi 
space, of potable waters; the perhaps not so innocent 
improvement of wines and whisky, in which latter spruce 
tion a large works is being established by private hands; 
the preparation of pure alkalies, and some twenty other 
uses that have already passed much beyond the experi- 
mental stage. 

To return, then, to the use in metallurgy of the electric 
current where commercial results have been obtained, 
there must be mentioned the refining of lead. This pro- 
cess is due to Mr. N. 8. Keith, and is carried on by the 


Electro Metal Refining Company of New York. The lead | be 


to be refined is cast into plates and on to metallic suspen- 
sion bars, which are connected to the positive pole of the 
dynamo machine. The bath is a solution of sulphate of 
léad in acetate of soda, which, under the action of the 
current, is decomposed, the lead being carried to the cathode 
—a sheet of pure lead—and the acid to the anode, where 
it dissolves the lead, iron, and zinc of the metal to be 
refined. The metals itive to lead, such as iron and 
zine, remain in solution. The gold, silver, and anti- 


good | arsenical sulphides of silver. But the pro 


mony remain at the anode in the canvas bag in which 
this electrode is enveloped. Mr, Keith has given the 
following figures as the results of operating on large quan- 
tities of base bullion. With forty-eight baths, each con- 
taining fifty plates of base bullion weighing 36 lb. per 
_ the production attained 10 tons in twenty-four 

ours, with an expenditure of 12-horse power. The plates 
have the following dimensions :—Thickness, jin.; length, 
60in.; depth, 15in. The composition of the metal before 
and after refining is— 


Before refining. After refining. 
Antimony traces 


The mud or slimes collected from the canvas envelopes 
of the anodes are dried and fused in crucibles with salt- 
petre and borax. The silver remains in the metallic con- 
dition, antimony and arsenic form a scoria which is treated 
with hot water, the arseniate of soda is dissolved and 
crystallised out, the antimoniate of soda is reduced with 
charcoal, the iron and copper are not reducible. The treat- 
ment of base bullion by the dry way costs 30s. a ton; by 
Keith’s process Professor Barker has estimated the reduc- 
tion to be effected at a cost of 10s. 

These articles have extended to such length that very 
little more can be done than to merely make reference to 
the various processes of treating ores and minerals directly 
by the electrical way. This is of less importance as the 
various processes, although pro’ by men of eminent 
standing, have not met with extended practical trial, and 
for this there is the sufficient reason that with such metals 
as copper, lead, and zinc, the cost of electrical treatment 


is always likely to be much too high. With the precious | P’ 


metals this objection will not apply, and here the 
electrician has before him an extensive field, especial 
with auriferous pyrites and the antimoniacal salts an 
ition to treat 
gold, silver, and copper ores by electrical methods is of 
very old date. Becquerel, more than thirty years ago, 
roposed perfectly feasible methods, which were again 
Prought to the notice of the scientific public in 1875 by the 
publication of the treatise “d’Electricité et de Magnetism” 
—C. and E. Becquerel. It is not here the place to give 
the details of processes that, however feasible in them- 
selves, have not met with practical application even on a 
small scale. Yet it would be very interesting so to do, and 


might be of some value, were it only to prevent the so} "4 


frequent repatenting of these methods. Briefly, the treat- 
ment was on the property that chloride of silver and 
sulphate of lead possess of dissolving in a saturated 
solution of sea salt. 

But Becquerel very clearly saw from the trials superin- 
tended by him at Grenelle that these electrical processes 
must necessarily be more costly than the processes of 
amalgamation and roasting commonly adopted. It is true 
that continuous currents were not then produced from 
dynamo-electric machines at the present cheap rate; but 
the electricity employed at Grenelle was obtained at a 
very small cost, too small to be the cause of economic 
failure of the processes. 

Of the more recent for the treatment of gold 
and silver ores, that of Lambert has the greatest novelty. 
The ore is dissolved by nascent chlorine, obtained by the 
decomposition of a soluble chloride, with the aid of the 
electric current. A continuous subsequent treatment 
obtains the deposit of the metal. Polarisation of the 
anode is prevented by constant motion imparted to the 
mass of ore. The apparatus consists of baths divided into 
two compartments by a porous division. In one compart- 
ment is the cathode pot solution from which the deposit 
is obtained; in the other is a plate of carbon facing the 
cathode, and carrying transversal divisions, also of carbon. 
In these divisions is placed the ore, which is agitated by a 
current of water. 

Although electricity alone has not yet proved capable of 
providing means of reducing the precious metals from 
their ores, and may not, and certainly will not do so until 
better knowledge is got of the actions involved, yet as an 
auxiliary it is of the greatest practical value. We refer to 
its combination with the process of amalgamation. In 
America the patent electric amalgamators are very 
numerous, dating from 1859 and 1860. The first process 
to which attention is necessary was brought forward in 
1869 by Nolf and Pioche, and this consisted in immersing 
the finely-powdered ore in a solution of salt and of sulphate 
of copper contained in a wooden vat or cistern, the sides of 
which were furnished with copper sheets to within 3in. or 
4in. of the bottom. In the centre of the vat was a vertical 
axle carrying agitating arms covered with copper, and 
extending to a layer of mercury in the bottom of the vat. 
This mercury, by the intervention of the agitator, was 
connected with the negative pole of a powerful electrical 
source, whilst the plates of copper were connected with 
the positive pole. The contact of the particles to be 
reduced being with this apparatus of an intermittent 
character, the operation was very lengthy. To remedy 
this, Partz carried out some improvements, but eventually 
adopted a process dispensing with the direct treatment of 
the ores and employing sulphides previously chlorinated 
be distinguished two amalgamati 

There must, however, be distingui wo ion 
methods, accordingly as there are two conditions in which 


the gold or silver exists. In those referred to the metals | th 


are not in a free state, but are rag from their com- 
binations by the Sg py action, and the mercury might 

suppressed if the deposit of metal could be made 
compact. Its use Rg de to fix at the negative pole 
those particles, which non-adherent to the electrode, would 
be carried away by the motion of the mass. In the pro- 
cesses of the extraction of metals by amalgamation, in 
which, either naturally or from previous treatment,-the 
ore contains metal already reduced, the part played by the 
mercury is to extract this metal from the mass by solution, 
and to this action electricity is not necessary. It permits, 
however, of remedying some of the inconveniences of the 


process. At the contact of the different substances that 
contain the metal the mereury oxidises, and in this ¢on- 
dition will not absorb the metal. The object of the use 
of the electric current is to produce hydrogen to reduce 
this oxidé and render the mercury fluid. It was to produce 
this hydrogen, and the reduction, that Crookes employed 
sodium-amalgam. Barker introduced the amalgam of 
hydrogen with mercury by connecting this metal with the 
negative pole of a dynamo machine. Molloy combines not 
only the production of an amalgam of hydrogen, but adds 
others, such as the amalgams of sodium and potassium, as 
may be necessary to oppose the action of certain impurities 
of the ore. Thus the process is adapted to situations where 
water is searce and where no currents of water are avail- 
able. Asa rule, only about 4 volts electro-motive force is 
necessary for these amalgamation processes, and the 
quantity of current required is so small that it may be 
economically derived from a battery. 

The remaining métal to which we shall refer in these 
articles, as concerned in the extension of electrolytic pro- 
cesses is zine. The Lambotte-Doucet pi as been 
applied to zine ores at the Bleyberg mines. This process 
consists in dissolving the previously roasted ore in com- 
mercial hydroehlori¢ acid, to obtain a concentrated and 
neutral chloride of zinc. The iron is eliminated by means 
of chloride of lime and oxide of zinc, being precipitated 
as ferric oxide. The chloride of zinc obtained is elec- 
trolysed with carbon anodes and zinc cathodes. Under the 
action of the eurrent zinc is deposited on the cathode and 
chlorine is disengaged at the anode, by which polarisition 
is quickly set up and the deposit of metal stopped. The 
use of anodes of carbon, however, may be regarded as 
always entailing, with so positive a metul as zinc, a great 
waste of energy. This remark applies equally to Luckow’s 
rocess, and to Létrange’s method. Luckow directly 
employs the zine ore as atiode, and states that a convenient 
liquor for the direct extraction of zinc from blende is a 
solution of sea-salt slightly acidulated. 

Létrange’s process been tried on the large scale at 
Romilly and St. Denis. Sulphate of zinc is obtained by 
roasting, a concentrated solution is obtained, and the 
metal is precipitated by the electric current from this solu- 
tion. To produce 2000 tons of zine yearly, the cost of 
works for the usual processes is estimated at £40,000, whilst 
with the use of electrolytic methods half the capital suffices. 
Twenty to twenty-five pounds of zinc cen be produced 
daily per horse-power, as stated by Léirange; but M. 
Hospitalier disputes these figures, and states that it 
uires 5-horse power to produce 2°2 lb. an hour, and 
that theoretically 2°6-horse power are necessary to liberate 
22 lb. of zine, Practically, the writer would say 
no reliance can be on the results of any method 
employing anodes of carbon, on account of the unknown 
and difficult polarisation and secondary actions involved. 
The first step necessary to produce results, and those 
that shall be economical, is the use of electrodes, or rather 
of anodes more nearly related in the electro-motive force 
scale than are carbon plates to zinc. The reason that 
carbon plates are used is that the acid of the bath, or that 
set free, would attack ordinary meta] plates. To avoid 
the use of carbon plates, Kiliani of Miinich treats such 
zine ores as calamine with an ammoniacal liquor containing 
carbonate of ammonia. When the liquor is saturated, it 
is filtered and electrolysed with iron plates as anodes. 

Were we to consider all the processes that have given 
successful results on 4 minor scale, we should have to 
include the production of many important chemical sub- 
stances. Enough, however, has been advanced to prove 
the initial argument for these articles—namely, that 
electrolysis has 4 commercial value that is already of a 
high standard, but that its true value in the future is little 
appreciated. 


THE NEW ORGAN IN WESTMINSTER ABBEY. 
(Concluded from page 139.) 

WE will now proceed to describe the chief constructive 
and tonal features of the organ, the former of which are 
fully illustrated by our plans and elevations, and to which 
it will be necessary to refer as an accompaniment to our 
description. It will be seen by the transverse section and 
sectional elevation of north front, that this portion of the 
instrument consists of three tiers of sound-boards, the 
topmost of which is the solo organ—with its heavy pres- 
sure reservoir for tuba, &c.—the middle the great organ, 
and the lowest the reed portion of the pedal organ. 
Immediately below the t is a large reservoir for ight 
wind, while there are other reservoirs for pedal reeds and 
north pedal flue work. The front pipes, of spotted metal, 
consist of double open diapason 16ft. and open diapasons 
8ft. on the great organ, and these are “conveyed” off 
from their respective sound-boards. The three great reeds 
16ft., 8ft., and 4ft, stand behind, looking into the aisle, and 
are somewhat heavily winded from a separate sound-board. 
Three of the solo reeds are enclosed in a swell-box, acted 
upon by a pedal at the console. In the chamber below are 
the 32ft. and 16ft. reeds of metal, standing upon 
separate sound- The former stop being of great 
size, is mitred down to about 20ft. in height, in order to 
prevent its appearance above the parapet, but its fine tone 
1, if anything, increased in value by this operation. The 
wind trunks here are of zinc, to ensure soundness. 

If we refer to the transverse section and sectional plan 
at level of gallery, it will be seen that the 32ft. pedal 
diapasons} of wood lie prostrate along the western half of 
e screen. In the centre comes the choir organ of eleven ~ 
stops, of which the diapason and bourdon pipes are turned 
over at the tops to hide them from view, in deference to 
the opinion of those who were afraid to interrupt the 
“vista” from west to east, although this theory is in oppo- 
sition to received mediseval practice, and contrary to the 
adyice of Mr. Pearson, R.A., the architect to the Abbey. 

Conspicuous on the south side are the swell and 
remainder of the pedal organs. The swell contains four- 
teen — including four reeds, and is closely fitted to the 
arch enclosing it. Access for tuning is obtained by means 
of a central door. Under the sound-board is a large light 
wind reservoir, and at the of the box, outside, are 
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arranged certain of the pedal fiue pipes. The 16ft. pedal 
diapason, metal, is arranged in two circular towers in 
front, and the remaining front pipes—dummies—are now 
being got ready to go in their places in front of the swell, 
according to Mr. Pearson’s designs. The smaller stops of 
the pedal organ stand on their sound-board beneath the 
swell. In the chamber below is the staircase for the 
organist,.and a large main reservoir of light wind for the 
pedal flue work and choir organ. Here, also, is a neat 
apparatus for supplying wind to the choir organ in case of 
a temporary failure of the engine in the vault. Three 
great wind trunks of zinc here form connection with 
the iron pipes coming from the cloister, and ramify, in 
various directions, all over the screen, both above and 
below the floor. 

The action of the instrument, with the sole exception of 
the choir manual touch, is entirely on the tubular pneu- 
matic system—an especial kind, the device of Messrs. Hill 
—being employed throughout. Every draw stop in the 
organ is connected with its corresponding slide in the 
sound-board by means of a metal tube, through which 
vibrates a column of air acting upon the pneumatic 
bellows which shifts the slide. Thesame general principle 
is applied in the case of the great, swell, solo, and pedal 
touches, which are all perfectly light and easy to T and 
upon, whether couplers are being used or not. ese 
tubes run in every direction along the floor of the screen, 
all starting from the console action, and thence mount to 
the various sound-board levels, where they terminate in a 
series of small pneumatic bellows, which act directly upon 
the pallets. The total length of metal tube is consi ably 
over two miles. 

The console is placed almost in the centre of the screen, 
towards the east side. The four claviers and pedal-board 
are very compactly arranged, and the draw stop jambs are 
inclined at a convenient angle, so that every stop can be 
reached with the utmost ease. The keys are of thick 
ivory, both for tops and fronts, while the knobs are of 
boxwood and ivory, sixty-eight in number. Above the 
‘wc are arranged ten combination pedals, distinguished 

y red letters cut into the iron, which act upon the great, 
swell, and pedal stops. All the action being pneumatic, 
but slight effort is required to draw out the full number 
of stops; and the knobs themselves can be shut in by 
merely passing the hand over a number at the same time. 
There are, likewise, two extra pedals for shifting the 
couplers great to pedal and solo to great. The key fittings 
are of dark oak, contrasting well with the ivory keys and 
knobs. Above the solo clavier is a plate inscribed— 

GVL : HILL. ET. FILIVS. 
HOC . ORGANVM . LONDINI . FECERVNT. 
A.D. MDCCCLXXXIY. 


A distance of about 60ft. separates the bellows in the 
cloister vault from the reservoirs in the o} The vault 
is below ground, and is lighted by a skylight in the green 
above. The drawings well illustrate this portion of the 
work. The feeders and bellows at various pressures are 
driven by an Otto gas engine of nominal 2-horse power, 
but which works at a higher power. The pulleys are 
driven by toothed wheels with chain gear, which prevents 
any slipping as in the case of belts. A wooden partition 
divides the engine from the feeders, and the fumes from 
the former are thus prevented from being sucked in by 
the feeders, and so driven through the sound-boards, to the 
great detriment of the stops. In order to maintain an 
equal temperature of air driven through the organ—and 
so keep the organ in time—the feeders draw the 
atmospaere from the Abbey itself through the space left 
between the iron tubes and the brick shaft containing 
them, so that the air in the building is of exactly the same 
temperature as that passing through the pipes. This 
arrangement has been found toact admirably. The engine 
can be started in a few seconds on receipt of a signal from 
the organist, who is provided with a speaking tube, and 
the distance, of course, insures perfect silence, the blowing 
action being absolutely inaudible in the abbey. 

The full power of the organ is immense, derived mostly 
from the great weight of the pedal and great organs, the 
former of which receives great dignity from the ponderous 
32ft. reed of metal, which speaks with great promptness 
and decision. The solo stops are placed in a position of 
great acoustical advantage, being 45ft. from the pavement ; 
while there is ample space for the free exit of sound under 
the new arrangements. The organ may, as a whole, be 
said to possess all the charicteristics of the many instru- 
ments built by this old tirm in the cathedrals and other 
importaut churches of this country; while they have not 
disdained to include in their new scheme of stops many 
registers which rank in timbre as among the best class of 
_continental organ building. 

At present no case is provided for want of funds, and it 
is estimated that nearly £2000 will be required in order to 
carry out Mr. Pearson’s designs. It is hoped that some 
wealthy lover of music and of the Abbey may, ere long, 
come forward and present these cases as a gift to a Chapter 
whose old resources are now greatly reduced. The follow- 
ing is a list of the stops of this splendid organ, and we 
append also the account of the “opening” on May 24th 
in last year, which appeared in the following issue of the 
Times. The following is the scheme of stops as now 
carried out :— 


GREAT ORGAN, CC TO A.| CHOIR ORGAN, CC TO A. 

Feet. | feet 
1 Double open diapason ... 16} 14 Bourdon ... ... ... 16 
2 Open diapason, No.1 ... 8/15 Opendiapason... ... ... 8 


3 Open diapason, No.2 ... 8/16 Dulciana ... ... 8 
4 Open diapason, No.3 ... 8/17 Keraulophon ... ... ... 8 
5 Hohl flute... ... ... .... 8| 18 Lieblich Gedacht ... ... 8 
6 Principal ... ... ...... Principal ... .. 
7 Harmonic flute... 4} 20 Nason flute 
8 Twelfth ... . . 3) 21 Suabe flute Ee | 
9 Fifteenth ... ... 2 22 Harmonic gemshorn 
10 Mixture, 4 ranks --+ — | 23 Contra fagotto... a 2B 
REED Sounp-Boarp 24 Cor Anglais ... ... ... 8 
(Heavier pressure of wind), | SWELL ORGAN, CC TO 
11 Dout le trumpet feet. 
12 Posaune at .. 8 25 Double dispason ... ... 16 
13 Clarion -- 4 26 Opendiapason... ... ... 8 


Feet. feet. 

27 Dulciana ... ... 8 | 48 Open diapason, wood ... 16 
28 Salicional ... . 8 | 49 Open diapason, metal ... 16 

ifteenth ... 

REED SounD-Boarns 
34 Mixture, 3 ranks ~ 
35 Double trumpet 16 (Heavier wind). 
36 Cornopean .. § | 54 Contra posaune, metal ... 382 
37 Oboe .. | 

SOLO ORGAN, CC TO A. CoupPLERS. 
39 Gamba... ... 8 | 57 Great to Pedal. 
40 Rohr flute... ... . 8158 Swell to Pedal. 
41 Lieblich flute ... ... 4 | 59 Choir to Pedal. 
42 Harmonic flute = 4 | 60 Solo to Pedal. 
(In a swell box.) 61 Octave Solo to Pedal. 

43 Orchestral oboe ... ... 8 | 62 Swell to Great. 
44 Clarinet . 8 | 63 Swell to Choir. 
45 Voxhumana .. ... ... 8 

Tusa SounD-BoaRD 5 Swell 8ve. 

(Heavy wind). 66 Great to Pedal duplicate, 
46 Tuba mirabilis g | 67 Swell Tremulant. 
68 Solo Tremulant. 

PEDAL ORGAN, CCCC TO F. | 4 Combination pedals to Great. 
47 Double open diapason 4 Swell. 


Two pedals to act upon couplers Nos. 57 and 64. 

The stops numbered 14, 42, 43, and 45 were presented 
to the organ in 1872 by the Right Hon. G. Cavendish 
Bentinck, M.P. Nos. 21, 23, 24, 40, and 41 have been 

nerously given by Captain C. A. Blyth, of Reading, who 
= likewise contributed towards the cost of No. 54. 
No. 16 is the gift of Mr. W. H. Houldsworth, M.P. No. 44 
is given by the members of the Volunteer Sunday Evening 
Choir of the Abbey. £110 still remains to be raised for 
payment of balance on the cost of No. 54. “The famous 
organ of Westminster Abbey,” said the Times, “which has 
been in the course of enlargement and reconstruction for 
the past year, was used for the first time on Sunday after- 
noon, at a full choral service held specially for its inaugura- 
tion. The organ, it will be remembered, was originally 
built by Schreider and Jordan, in 1730. Many additions 
and improvements were made in the course of bya the 
last of which, just completed by Messrs. Hill and Son, has 
been so completely successful that the organ in its present 
condition may without exaggeration be called one of the 
finest instruments in existence. The chief features of the 
new organ—for new to all intents and purposes it is— 
were fully described in the Zimes some months ago, 
when the scheme of stops, amounting altogether to 
sixty-eight, was specially mentioned. It will suffice 
briefly to recapitulate that the organ is built at the 
two extremities of the screen, in the centre of which the 
organist is seated ataseparate console. He is thus enabled 
to obtain a view of the singers below, and, what is of the 
utmost importance, to hear the effect of the different 
organs arranged north and south of him, as he strikes 
each manual. The connections between the console and 
the sound-boards, as regards draw-stops, manuals, and 
pedals, are by means of tubular pneumatic action. The 
main bellows, situated in a vault in the cloisters, and 
driven by a gas engine, convey the wind by means of 
three iron pipes to eight reservoirs, which are in immediate 
connection with the sound-boards. The idea of gas engines 
and iron pipes in connection with the shrine of Edward the 
Confessor may at first sight seem incongruous; but the 
entire mechanism is of course hidden from view, and, 
moreover, the absolute gain in beauty of sound would be 
sufficient to appease all sentimental ets of this kind. 
The full power of the instrument is of the grandest effect, 
and anything more suave and mellow cannot be imagined 
than the stops of the solo organ, comprising gamba, three 
varieties of flute, oboe, clarinet, and vor humana. 

“Such are the intrinsic virtues of the new instrument. 
As yet its external appearance leaves much to be desired. 
Seen from the western end of the church, where, by the 
way, the tonal effect of forte passages may be heard to 
greatest advantage, a bundle of pipes ascends above each 
side of the screen in hideous baldness. The reason is want 
of funds, the Chapter having expended all the money in 
hand, as well as considerable contributions from private 
individuals, upon the mechanism and i Subscriptions 
are therefore urgently solicited for the completion of the 
cases, which, Beg re de by Mr. J. L. Pearson, R A., will 
cost at least £1500. It would be well if these designs 
could be exhibited, so that the public might be able to see 
for what manner of ornament they are expected to pay 
their money. For it must be remembered that these cases, 
the topmost canopies of which will reach to the triforium 
of the church, will form a conspicuous architectural feature 
in the Abbey. The musical celebrationon Saturday afternoon 
was of more than common interest, the choral portions 
being almost entirely made up from the works of Abbey 
organists, beginning, chronologically speaking, with the 

at Henry Purcell, whose anthem, ‘O sing unto the 
Ca was the most important feature of the service, and 
winding up with a tuneful ificat in G, by Dr. J. F. 
Bridge, the present organist. t excellent artist was 
intent upon showing the new instrument in its most 
favourable light. The accompaniments to the chorus and 
responses were marked by discretion, and each of the 
voluntaries was made interesting by that feeling for tone- 
colour in all its varieties which enables the skilful organist 
to reproduce the most delicate and most powerful effects 


.| of anentire orchestra. As the concluding voluntary, Dr. 


Bridge had chosen Bach’s Toccata in F, which was played 
in admirable style, the intricate contrapuntal tracery of the 
great master’s design standing forth with graphic distinct- 
ness. An interesting selection of organ music, played after 
the service, comprised specimens of all styles, from an 
‘Ave Maria’ attributed to Arcadelt, the Netherlandish 
master of the sixteenth century, down to a fantasia by 
M. Silas. We should add that the Abbey choir acquitted 
itself in a very creditable manner, the soprani and counter- 
tenors being of special excellence. The amount of tone 
produced under skilful management by the last-named 
artificial quality of in aah survives in English 
cathedral choirs, is truly remarkable.” 


ELECTRICAL ENGINEERING AT THE 
INVENTIONS EXHIBITION. 
No, XII. 

In our last article we had occasion to make some remarks 
about the inconvenience resulting from a too strict adher- 
ence to any special system; yet the Thomson-Houston 
exhibit we cannot describe otherwise than by referring to 


gj | the system as a whole. Lest readers should accuse us of 


inconsistency, we hasten to remark that our criticisms were 
directed against those systems which | to be elastic, but 
from their very nature are rigid, and thus cannot be 
adapted to new requirements. The Thomson-Houston 
system is, on the contrary, extremely elastic and applicable 
to all possible requirements of arc lighting, and even to 
incandescent lighting on a limited a Row. this flexi- 
bility is the very essence of that system, and it is therefore 
but right that we should consider and describe it in its 
entirety. 

The Thomson-Houston dynamo is a most remarkable 
machine, not only because in external shape it is so very 
unlike any other, but chiefly on account of its electrical 
features, which differ in almost all essential points from 
what is generally considered good practice in dynamo 
engineering, and which are in some cases even directly 
opposed to our customary notions. In spite of this the 
machine works admirably well, and is oa another illus- 
tration of the old saying that practice is better than 
theory. It is doubtful whether there is at the present 
moment any electrician in England who thoroughly under- 
stands the working of this dynamo, and if we may judge 
by what has appeared in our contemporary, La Lumiere 

ectrique, it is even doubtful whether the inventor him- 
self can satisfactorily explain some of the peculiarities of 
the machine. Although a great deal has been written 
concerning the Thomson-Houston dynamo, no quite satis- 
factory or even approximately correct explanation has as 
yet appeared in any scientific journal, and we will at once 
confess that we ourselves are as unable as our contem- 
poraries to solve the mysteries. We shall content our- 
selves with describing the general principle of the dynamo, 
and to give such explanation of its working as comes within 
the scope of practical engineering; but as to the deeper 
theoretical questions involved, we will leave them to be 
solved at some future time by whoever is able to do it. 

We illustrate this dynamo in a perspective view, Fig. 1, 
and in side elevation, partly in section, in Fig. 2. Fig. 3 
is a longitudinal section through the armature. Its core 
consists of two cast iron circular plates S S, the outer rims 
of which are recessed for the reception of bridging pieces 
dd. Wooden pegs J are fixed at stated intervals into this 
inner shell, by which the winding of the copper conductor 
is facilitated. The magnetically active part of the core is 
a coil of soft iron wire—oxidised and varnished in order 
to insulate it—wound over the bridging pieces, so as to 
bring up the outline of the core approximately to the form 
of an ellipse. After insulating this core with thick 
varnished paper—tibre being considered astoo untrustworthy 
for high electro-motive forces—the copper conductor is 
wound upon it, the direction of winding being parallel to 
the spindle, similar to that employed in the Siemens 
armature. As a natural consequence, the radial depth of 
the winding is greatest nearest the axis and least over the 
iron wire, thus giving to the armature an approximate 
- apne form. By properly choosing the proportions of 
the core and winding, the armature can be made to be a 
true sphere when finished. The field magnet cores are 
short hollow cylinders of cast iron, provided at one end 
with an external flange for connection to the yoke bars 3, 
and at the other with an internal spherical pole piece, 
as shown in our illustration Fig. 2. The exciting wire 
is coiled round these two cylinders in the same direction, 
whereby opposite polarities are produced in the two pole- 
pieces. The central portion of each pole-piece is cut away, 
so as to facilitate ventilation. This can have no detri- 
mental effect on the distribution of magnetism ; the central 
portion, being shielded from the influence of the magnetis- 
ing coils by the surrounding cylinder, would in any case 
be only a useless mass of metal. The exciting coils mag- 
netise not only the cylinder directly, but also the bars 
which join the two external flanges, and which must be 
considered as the yoke of the magnet. In this respect the 
machine is similar to that of Hochhausen, where the 
extremities of the two magnets are also joined by iron 
webs which —e the magnetic circuit. If the bars 
are not arranged to come so near to the surface of the 
cylinder as to cause serious leakage of lines, the arrange- 
ment has the advantage of producing astrong and compact 
field with a comparatively small weight of metal. 

The armature contains only three coils, which we shall 
call A, B, C, and which are wound as follows:—The first 
half of coil A is wound, the starting end being left near 
the axis and free. To this is joined the starting end of 
coil B, and the first half of it is likewise wound. The 
starting end of coil C is joined to the two others, and the 
whole of coil C is then wound, Coil B is next completed, 
and then coil A, which finishes the winding. The three 
finishing ends of A, B, and C are brought out through the 
hollow spindle and attached to three segments of a commu- 
tator, each a little less than 120 deg. long, so as to leave 
an insulating air space between adjacent segments. The 
object of winding the coils in the manner above described 
is to obtain a perfect mechanical and electrical balance 
between them, a point which was also found to ben 
in other machines, and the importance of which is the 
greater the smaller the number of coils. Thus we find 
that a similar system of winding the coils by halves is 
used in the Weston machine, which has generally only 
eight coils; but in this case, where only three coils are 
employed, it is of the utmost importance that each coil 
should get its fair share of the work. Since diametrically 
opposite age on the same turn of wire pass always 
before poles of opposite sign, the electro-motive forces 
created simultaneously in those portions are of opposite 
direction as regards a fixed point in space, but of the same 
direction as regards the coil itself. In considering the 
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action of the machine, it will therefore suftice if we sub- 
stitute for each coil one half turn, starting from the point 
of connection common to all the coils, and ending at its 
commutator plate. The effect of this arrangement would 
not be different in general character from that of a com- 
plete armature, but, of course, the electro-motive force 
developed would be proportionately reduced. Let in the 
annexed sketch A, B, C, represent the three wires revolving 
between the poles NS in the 
direction of the arrow, and 
assume that the lines of force 
straight across from pole 
to pole without being disturbed 
by the armature. In this case 
the line x” will be a neutral 
line, and no electro - motive 
force will be created in any of 
the wires whilst passing it. To 
the right of that line the 
electro-motive force will be 
directed towards the commu- 
tator—that is, upwards through 
the surface of the paper— 
whilst to the left of the 
neutral line the direction will ~~’ 
be from the commutator, or downwards through the 
surface of the paper. To make this clear in our 
illustration, we denote the former direction by a cross 
laced into the little circle representing the wire, and the 
tter by a dot. On each side of the neutral line there are 
fixed two brushes forming an anglefof 60deg. with each 
other, and being in metallic connection as shown. The 
current enters the armature by the brushes on the left and 
leaves it by those on the right, as indicated by the arrows. 
Since the commutator segments form an arc of pees 
120 deg., it will be seen that A is placed in contact wit 
the lower positive brush as soon as it 
pee through the neutral line, whilst 
only leaves the upper positive brush a 
moment before it reaches that line. The 
two wires are therefore connected in 
rallel for nearly a sixth part of a revo- 
ution, whilst C is connected in series 
with them. When B has the 
neutral live it is parallel with C, and A is 
in series with them. The next moment 
C and A are parallel and B is in series, 
and soon, The action of this armature 
bears a strong resemblance to that of a 
double-acting three-throw pump. When 
the first piston is in the middle of its 
stroke, and giving a maximum of water, 
the two others are near the end of the 
stroke and contribute only little to the 
yield, and whilst the first piston gets 
near the end of the stroke the — 
approaches its position of test velo- 
thus rendering the delivered 
from the pump fairly uniform, The same 
with this dynamo, Although there are 
only three coils, the current given by the 
machine is fairly steady; But there is 
another reason which tends to efface to 
a great extent any pulsation the current 
may receive from the armature. This is 
the e!ectro-magnetic inertia of the field 
magnet. An electric current, especially 
if gy | in a helix round an iron 
core, has a kind of inertia by which it 
opposes any sudden changes in its ——_ 
or direction, in the same way as the fly- 
wheel of an engine opposes any sudden , of speed. It 
is impossible to stop a fly-wheel suddenly ; even if we were 
to atten: t this by throwing a crowbar across its spokes, 
the breaking of the wheel or other deformation would 
still occupy a certain time, during which the stored-up 
energy is expended. The same takes place with a current. 
If we try to interrupt it suddenly, an are is formed by 
which its energy is quickly yet gradually spent, or if the 
arc does not suflice for the spending of this energy during 
the time required for the separation of the points between 
which the are is formed, a discharge¥will take place in 
some other place across the insulation, destroying the same. 


This quality of a current of resisting any ee one 
is aaah valuable in the Thomson-Houston machine. 

will be shown presently, the lation of the output of 
the machine is effected by periodically withdrawing the 
electro-motive force of the armature from the external 
cireuit for longer or shorter intervals, and were it not for 
this law of electro-magnetic inertia the external current 
would become jerky and quite unsuitable for purposes of 
lighting or transmission of power. Electro-magnetic 
inertia plays also an important part in the armature itself, 
preparing each wire, so to speak, for the current which 
will be oe in it as soon as it has passed the neutral 
line, and yet preventing any undue amount of back-flow 


of current through a wire being in a weak part of the 
field, but for the time being coupled parallel with a wire 
in the strong part of the fiel his action is of sufficient 
importance to merit being considered somewhat more in 
detail. If, as we supposed above, the field is absolutely 
symmetrical in respect to the neutral line, the electro-motive 
forces in A and B will be equal the moment these wires are 
equidistant from the neutral line. A moment later, when A 
has advanced into a position where its rateof cutting lines of 
force is greater than before, the wire B will have come 
into a position nearer the neutral line, where its rate of 
cutting lines is less than before, and consequently the 
electro-motive force in A will be greater than that in B. 
If there were no electro-magnetic inertia in B—or, as it is 
also called, if coil B had no self-induction—the excess of 
electro-motive force in A would simply be used up in 
urging a local current up through wire A, out by the lower 


| brush, thence along the metallic connection to the upper 


brush and down wire B, this current being quite useless as 
far as the external circuit is concerned. Nay, more, the 
external electro-motive force would for the time being 
become reduced almost to that produced in wire B. In 
reality, however, this is not so. The wire B, although of 
lower electro-motive force than A, is able by its inertia to 
resist for a certain time the current which A tries to force 
back through it. The resistance can only last a very short 
time, after which, figuratively speaking, B would be over- 
powered by A; but the time oe which the two wires 
are coupled parallel is also exceedingly brief. In a machine 


making 850 revolutions a minute it would only require 
about ;45 part of a second for the wire B to move ‘from 
a position where it is equivalent to A to the position in the 
neutral line where it is already disconnected from A. 
Small as this interval of time may appear, it is probable 
that it suffices for the creation of some, though not a very 
large back current in B. When this wire arrives at the 


Fig. 1—The Thomson-Houston Dynamo. 


neutral line there will be a current in it directed down- 
wards, that is, in the same sense as that flowing in C, 
with which it will be coupled el a moment 
later. At that instant B will still be close to the 
neutral line, and there will be no electro-motive force as 
yet created in it. Yet this wire is coupled parallel with 
wire C, in which there is a strong electro-motive force 
downwards. Were there no inertia in the coils B a strong 
local current would be forced through this coil, starting 
roug! out by the u negative brush, in again by 
the lower negative Seu and teen through C to the 
starting point. But we have seen that the wire B has, 
before entering the negative part of the field, been pro- 
vided with a downward current, which has a certain 
inertia, and thus is able to offer opposition to the other 
current which C tries to send up through it. By the time 
this opposition could be overcome the wire B itself has 
into a strong part of the field, and has thus become 

the seat of electro-motive force. A moment later C enters 
the weak part of the field, and is charged by B with an 
upward current preparing it for the entrance into the 
— part of the field, and so on. It cannot, of course, 
expected that these interactions take place with mathe- 
matical precision, and that the forces balanced to a 
nicety. Such perfection could not be attained in a dynamo 
intended for a variable output, and subjected to variations 
of speed which are almost inseparable from the use of 
steam engines. It is therefore necessary to make provision 
by which any want of balance in the interaction between 
the coils just described may be rendered harmless. For 
this purpose Professor Thomson has fitted to his dynamo 
an air blast, giving a puff each time a section of the 
commutator leaves its brush, thus extinguishing at 
once the spark which is formed. It is probable that 
without the air blast the machine could not work 
at all. If the brushes were always kept 60 deg. 
apart, as here described, the electro-motive impulse 
given by the armature, although age wend varying in 
strength, would never be completely withdrawn from the 
external circuit. But for purposes of regulation, the 
angle between the brushes is more or less increased, thus 
causing each segment of the commutator to bridge for a 
longer or shorter time across from the positive to the 
negative brush, In this case, if B has arrived at the 
neutral line, its segment will be still in contact with the 


upper positive brush, and at the same time it will be in 
contact with the upper negative brush. The up current 
generated in it can at this moment either go to the external 
circuit in the usual way, or it can flow through segment B 
directly to the negative brush and down wire C. For the 
time being the armature is therefore in parallel connection 
with the external circuit, and its electro-motive force is 
apparently withdrawn from it. The external circuit con- 
tinues to be supplied with current, nevertheless, by reason 
of the electro-magnetic inertia of the field magnets. A 
moment later the short circuit of the armature is again 
broken by segment B having left the upper positive brush, 
and the electro-motive force of the armature is again 
inserted into the circuit, giving the current a new impulse. 
The duration of each impulse depends upon the angle 
between the brushes. If it be 60deg., the duration of 
each impulse will be one-sixth the time required to make 
one revolution, and as there are six impulses per revolu- 
tion, we can say that the electro-motive force is continu- 
ously on. If the angle between the brushes were increased 
to 120 deg., leaving np | 60 deg. between the positive and 
negative brushes, the short circuit of the armature would 
never be completely broken, and the duration of each 
impulse would be nil. With intermediate angles the 
duration of each impulse varies between these limits, and 
since the average electro-motive force in a circuit depends 
on the mean value of electro-motive impulses in 
unit time, it follows that by suitably varying the angle of 
the brushes any electro-motive force between zero and 
maximum can obtained. This variation of angle is 
accomplished by means of an automatic regulator which is 
worked by the main current. It would occupy too much 
of our space to describe this apparatus in detail, but we 
can explain its main features with afew words. It con- 
sists of an electro-magnetic relais inserted into the main 
current, and a larger electro-magnet, the armature of 
which works a system of levers by which 
the angular position of the brushes is 
controlled. The levers are arranged in 
such a way that the leading brushes— 
shown somewhat longer in our sketch— 
are advanced at one-third the rate at 
which the rear brushes are pulled back. 
The relais is set by means of an adjust- 
able spring for a constant current— 
enerally 9°6 ampéres—and if that should 
exceeded its armature is pulled up and 
breaks contact between a carbon resist- 
ance and one branch of the main line, 
the other branch being permanently 
connected with the terminals of the 
electro-magnet. In consequence of inter- 
rupting that of the main current 
which ordinarily flows through the car- 
bon resistance, the whole goes now 
through the electro-magnet and causes 
its core—which is of parabolic shape so 
as to produce as much as possible a uni- 
form pull—to be attracted, whereby the 
brushes are shifted. An air dash pot is 
attached to one of the levers in order to 
prevent over regulation. This system of 
regulation is one of the chief merits of 
the Thomson-Houston dynamo, for by 
it the inventors are able to vary the re- 
sistance of the external circuit at pleasure 
by inserting more or less arc lamps, 
groups of incandescent lamps, or even 
motors in series, without having to 
trouble about the dynamo. That can 
take care of itself very well. The cur- 


(rent given by the machine is also independent of slight 


variations in speed, or in the steam pressure, the automatic 
regulator instantly rectifying any tendency to an alteration 
in the strength of the current. It is therefore possible to 
obtain a steady current from this dynamo even if it should 
be worked off the main shafting in a mill, which might 
sometime have an irregular speed, or off a steam engine 
with imperfect governor, provided there be always 
power enough to prevent the speed falling below a cer- 
tain minimum. 


\ 


Fig. 3—Section of Armature. 


Our readers might perhaps ask, Whilst all this perfect 
regulation goes on in the external circuit, what becomes 
meanwhile of the armature which is periodically short 
circuited six times during each revolution? Our answer, 
like that of everybody else who has investigated this 
subject, is that we do not know. It may be that self- 
induction in a manner somewhat similar to that already 


+ described steps in to prevent any excessive local currents 


in the armature coils, or, what is more likely, it may be 
that fairly strong local currents are indeed created, but 
tilt the neutral line to such an angle that short circuiting 
becomes almost harmless Our assumption of a neutral 


a 
3 } 
| 
\ \ 
i 
Fx 
a J 
j* 
} 
4 | 
| | 
| 
\ | N 
N N 
= : N 
mmm 
- s 
q 
Fig. 2—Sectional Elevation, Thomson-Houston Dynamo. J 
4 


158 


THE ENGINEER. 


AvuG. 28, 1885. 


line standing rigidly midway between the two poles is 
never realised in practice, since the neutral line is always 
that resulting from magnetisations nearly at right angles 
to each other — that of the field magnets called the 
primary field, and that of the armature current called the 
secondary field. In most modern continuous current 
machines of the Gramme or Siemens type, the field 
magnets are so powerful, and there are so few turns on the 
armature, that the secondary field has hardly any influence 
on the primary field, and the neutral line is only tilted by 
avery few degrees. In the Thomson-Houston dynamo, 
however, there is a comparatively weak primary field and 
a strong secondary one, which would tend to tilt the 
neutral line considerably. Indeed, the illustrations in the 
article in La Lumitre Electrique, which has been compiled 
from notes furnished by the inventors themselves, show 
the neutral line inclined at an angle of 45deg. The result 
of this would be to considerably weaken the resultant field 
and to make periodical short circuiting of armature coils 
by far less dangerous than is generally considered. 

The electrical data of the thirty-five light machine are 
as follows :—Current, ampéres; external electro- 
motive force, 1600 volts; speed, 850 revolutions per 
minute ; average resistance of armature, 10°5 ohms, or 6 
ohms for each coil ; resistance of field magnets, 10°5 ohms. 
The armature is a sphere 23in. external diameter, and is 
wound with ‘081 wire; the magnet coils consist of ‘128 
wire. Calculating from these figures the length of wire 


breaking the bar, are very conveniently ascertained from 
such a diagram. The first autographic apparatus was that 
attached by Thurston to his torsion wee: « Some hun- 
dreds of diagrams taken with this apparatus are given in the 
“Reports” of the United StatesTesting Board. But the ten- 
sion diagrams in those reports are plotted from measure- 
ments. Probably the first apparatus for recording autogra- 
phicallya tension test was that of Polmeyer, which the writer 
saw at Dortmund in 1883. But Fairbanks and other 
American testing machine makers have constructed auto- 
graphic apparatus for tension tests, and Mr. Wicksteed 
has shown an apparatus of this kind at the Inventions 
Exhibition. 

The writer designed an apparatus for autographically 
recording tension tests in January, 1883. That apparatus 
takes a diagram 2ft. square. He has since constructed a 
smaller and handier apparatus with which the records 
shown in the figure were taken. The figure gives four out 
of the first six diagrams taken, and also a Ht sana dia- 
gram showing the effect of repetition of loading. The 
movement of the pencil vertically is taken directly from 
the weight which loads the specimen, and hence the record 
of load is absolutely exact. e horizontal movement of 
the pencil which records the extensions is effected by 
means of a very fine wire, as in the Polmeyer apparatus, 
but with a modification permitting the extensions to be 
doubled or increased in any convenient ratio. From simul- 
taneous measurements on the bar the writer believes that 
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PROFESSOR UNWIN’S AUTOMATIC STRESS DIAGRAMS. 


required, we find for the armature 3600 yards, and for the 
magnets 5250 yards, giving a total weight of copper of 
980 lb., the weight of the complete machine, including the 
automatic saguiehen, being 31 cwt. The output of this 
machine is 9°6 x 1600 = 15,300 watts, which is at the rate 
of 15°6 watts per lb. of copper. Compared to the usual 
type of continuous current dynamos this is a low figure; 
but it should not be overlooked that, for some reason or 
other, the density of the current both in armature and 
field coils has been fixed extremely low, thus, of course, 
increasing considerably the amount of copper required. 
Since each coil of the armature has in turn to carry the 
whole of the current, we find the density by dividing the 
current by the area of one wire only, not two wires as in a 
Gramme machine. It is 1750 amperes to the square inch, 
that in the magnet coils being only 760 ampéres. When 
the machine is working at its maximum of electro-motive 
force each volt in the external circuit requires 2°4 yards of 
wire on the armature. 


AUTOGRAPHIC STRESS AND STRAIN 
DIAGRAMS. 
By Proressor W. C. Unwin. 

For a few years past attempts have been made to render 
the testing machine for iron and steel self-recording, the 
machine tracing out an autographic diagram the ordinates 
of which are proportional to the loads and the abcisse to 
the extensions of the specimen under test. Such a dia- 
gram, though necessarily less accurate than measurements 
made directly, is extremely convenient and useful, and has 
the advantage of being a continuous record. The point at 
which breaking down occurs, the manner of breaking 


down, the point of maximum load and the work done in | 


the error in the record of extensions by this method does 
not exceed in any case ;{,in. The diagrams shown were 
inked over for photographing, and hence the lines are 
much coarser than in the original di 

The diagram shows two separate tests of manganese 
steel bars, the diagrams having been supe by the 
engraver; one of a wrought iron bar; also one of a brass 
bar, with an enlarged scale of loads. This bar broke at 
the neck with very little local contraction. During the 
plastic or imperfectly plastic a any pause in moving 
the weight is registered by a notch in the diagram. The 
bar extends during the pause, and at the same time its 
rigidity increases. Consequently after a pause the curve 
rises more steeply. In the diagrams shown pauses were 
made for the purpose of obtaining check measurements. 
During the last stages of the test the movement of 
the weight has sometimes to be reversed to keep the 
lever floating. There is no difficulty, with a little 
skill, in keeping the lever floating throughout the 
test. The diagram for the steel plate shows the effect of 
taking off and re-imposing the load. During the removal 
of the load the pencil traces an absolutely straight line, 
slightly inclined to the ordinates, and retraces the same 
line perfectly when the load is again im The rise 
of the line to a new breaking down point greater than 
the greatest previous load, first noticed by Thurston, is 
well shown. But the writer does not get the kind of 
hummock, with a subsequent fall of load, shown on some 
autographic diagrams, and he believes this is due to the 
inertia of the testing machine. The rise of the breaking 
down point after taking off the load to a point above the 
greatest previous load is probably similar to the effect of a 
simple pause, during which the rigidity increases, It is 
not the same thing as the elastic after effect investigated 
by Bauschinger. 


THE CITY OF DUBLIN STEAM PACKET COM- 
PANY’S NEW MAIL STEAMER IRELAND. 


WE illustrate this week the City of Dublin Steam 
Packet Company’s new mail steamer, the Ireland, con- 
structed by Messrs. Laird Brothers, of Birkenhead, to ply 
between Holyhead and Kingstown. Some twenty-five 
years have elapsed since the City of Dublin Steam Packet 
Company had four steamers —the Leinster, Ulster, 
Munster, and Connaught—constructed to carry mails and 
passengers between Holyhead and Kingstown. These 
ships were unique; of unsurpassed dimensions and speed 
for such a service, and have been in every way successful. 
They are still plying without abatement of speed, comfort, 
or sea-going qualities. The City of Dublin Steam Packet 
Company determined, however, to add to its fleet, and the 
Ireland is the result of this determination. Her trial 
trip took place on Thursday—yesterday—and was in every 
way satisfactory. A detailed account of it we must reserve 
for our next impression. We may, however, note that on 
Wednesday she made the passage from Holyhead pier to 
Kingstown pier in 2 hours 58 minutes, and yesterday ran 
from Kingstown to Holyhead against a strong head wind 
and tide in 3 hours 7 minutes. 

The Ireland is a magnificent specimen of naval architec- 
ture, graceful asa yacht, with finer lines than probably 
any sea-going steamer yet built, and of dimensions and 
power far surpassing any vessel ever turned out for similar 
service. She has a length over all of 380ft., or between 
ope of 360ft., with 38ft. beam, and a depth in 

old of 19ft. 3in., her tonnage being 2590 tons O.M. She 
is built entirely of Siemens steel, in order that the 
greatest strength may be secured with the minimum of 
weight, so important for vessels designed for very high 
speeds, and is subdivided by steel water-tight bulkheads 
carried to the upper deck into eleven compartments, one 
of these bulkhends being between the engine-room and 
each boiler-room, so that the engines and each set of 
boilers are in separate compartments, and in the event of 
damage to any two compartments the ship would still 
have sufficient buoyancy. In appearance she much 
resembles the present mail packets, having a clipper stem 
with shield head, and a short bowsprit, a light elliptic 
counter, two raking masts and two funnels, a spacious 
bridge deck amidships, a long poop aft, and hurricane 
deck forward. 

The passenger accommodation is in arrangement the 
same as in the company’s present steamers as now fitted, 
and on a scale such as could only be afforded in a vessel of 
these large dimensions, and is replete with every comfort 
and luxury which the most fastidious traveller can desire. 
In the poop is a large saloon about 80ft. in length, panelled 
in lished. hard wood, with state cabins on either side, 
and on the deck below is the spacious dining saloon, richly 
decorated in gold and colour, with a commodious serving 
room and pantry at fore end. Forward of these saloons 
are the upper and lower ladies’ saloons, which are most 
elegant apartments. The saloons have a height of 
10ft. 6in. from deck to ceiling; the stairways are roomy 
and well arranged, the ventilation and light being all that 
can be desired ; forward, additional sleeping accommoda- 
tion for first-class, so that in all there will be accommoda- 
tion for about 200 first-class passengers. Handsome and 
convenient smoking cabins are provided amidships; a 
spacious saloon and cabins forward for second-class. The 
arrangement of pantries, lavatories, and such like offices is 
very extensive and complete. 

The t-office arrangements—which have formed a 
special move in the existing mail boats, enabling the 
mails to be sorted and stamped during the dere a 80 as 
to be ready for immediate delivery on arrival—have been 
carefully provided for, spacious rooms having been fitted 
for the purpose, and a cabin set a for the post-oftice 
officials in the same way that has already been done in the 
present packets. 

The vessel throughout is illuminated by the electric light 
—the fittings having been supplied by Messrs. Edmundson 
and Co., of Dublin—with the exception of the post-office, 
which is lighted on Pintsch’s patent oil gas system by the 
Pintsch’s Patent Lighting Company. 

The steering gear and anchor gear are worked by steam, 
and all the arrangements wargraw | to the safe conveyance 
of ngers are of the most modern and improved type. 

- The engines are oscillating, of the ordinary double 
piston-rod jet condensing type, having two diagonal air 
umps worked by an excentric on the intermediate shaft. 

e cylinders are 102in. diameter and 102in. stroke; the 
piston-rods are of steel, 104in. diameter. The entablatures 
are of cast ironand of box form, and arestrongly ee ae by 
eight wroughtiron columns, each 9}in. diameter. The shafts, 
cranks, and crank pins are of Whitworth’s fluid compressed 
steel, the shafts being 24}in. diameter in the bearings and 
hollow throughout, the diameter of hole being equal to 
one-half the diameter of shaft. Each cylinder has two 
slide valves, worked by a link motion in the usual way; 
and a combined steam and hydraulic starting gear enables 
the engineer to handle these powerful engines with great 
rapidity. 

The | ddle-wheels are 33ft. 4in. in diameter over the 
floats,eleven floatsto each wheel, 13ft. wide, and 5ft. 9in. deep. 

Steam is supplied by eight rectangular boilers made of 
steel, four placed before and four abaft the engines, work- 
ing at a pressure of 30 1b. per square inch. The boilers 
contain in all thirty-two furnaces, 3168 tubes, and have a 
total heating surface of 22,750 square feet, and a grate 
surface of 807 square feet. The boilers may be worked 
under natural draught or under air pressure, sufficient 
ventilation being provided for the former, while the stoke- 
holes can be readily put under air pressure by =. the 
ventilators and weeling double fans placed on deck. 
These double fans are four in number, 8$ft. diameter, each 
driven by two separate engines, and capable of maintain- 
ing an air pressure equal to 24in. of water in the stokeholes, 

Jet condensing engines have been adopted on the score 
of lightness, in order to get the requisite power on small 
displacement; and indeed for this service, where the run 
from port to port is very short and good coal got at a low 
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price, compound engines do not offer rag pte see- 
ing that the reduced weight of coal to carried would 
not go far to compensate for the extra weight of 
machinery, nor would the saving in cost of fuel go far to 
meet the extra first cost of compound engines. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible {rr the opinions of our 
correspondents. 


MODES OF MOTION AND OF EDUCATION, 


Sir,—®, 11,” says truly that neither I nor any other of your 
correspondents have attempted to disprove the proposition that 
force is a mode of motion. I, for one, am open to learn that the 
stability of the universe is just that of a cloud of gnats on a 
summer evening—long persistent in shape, though every gnat is in 
rapid movement. It is not his fundamental principles, but his 
deductions, that are challenged; and especially it has been con- 
tended that in certain cases reaction implies recoil. This ‘‘ ®, I.” 
at last admits in his letter of August 19th; but if, when he first 
suggested mounting the tug-of-war on rollers, he only meant to 
show that friction might prevent visible recoil, he is open to the 
charge of intentionally mystifying students like myself, for he 
gave no hint of this meaning. The experiment is irrelevant and 
the apparatus ill chosen, as a Turkey carpet would have been at 
once more efficient and safer for the boys. If, on the other hand, 
he meant, what we all understood him to mean, that the plank 
would have no tendency to recoil, he certainly did not then under- 
stand the third law. In either case he serves to point a moral—on 
a waar supposition he poses as a bad teacher; on the second as 
ill taught. 

For to throw new light on the laws of motion, or the occult 
nature of force, was not the original purport of this discussion, but 
rather to criticise methods of instruction; and I, who am neither 
a teacher nor habitually a student of physics, was attracted to it 
as throwing a rich light on difficulties I had met with in teachi 


confused the isothermal expansion in flowing along the pipes or 
assages with the compression. I contradicted this blunder on 
our 12th; but Professor Smith again repeats it. The merit of 
the formula I gave for cases where the thermal change is not 
inconsiderable, if it had one, was exactly this—that it avoided the 
necessity of —~ any assumption about the thermal law of 
compression. The formula is based on the actual temperatures at 
the inlet and outlet of the fan. Why does Professor Smith say 
that two quantities expressed in feet are in different units? Pro- 
fessor Smith has read, he says, nearly every book on thermo- 
dynamics. It is obvious that Professor Smith reads many things 
without understanding them. W. C. UNWIN. 
August 24th. 


TOOL MAKING FOR AUSTRALIA, 


Srr,—Having been a subscriber to THE ENGINEER for about 
thirty-five years here and in England, and having been in business in 
this city for this last twenty-nine years, and having come from 
Mr. Joseph Whitworth, I thought I would drop you a few lines 
and let you know that I have been making different kinds of 
machine tools in this city for the last eighteen years. I have done 
nothing else, and I may mention I am the first that ever started 
this line in Australia. I have had an up-hill fight to establish 
tool making, but by turning outa first-class tool, as you will see by 
the testimonials enclosed, I may say I have it so far in my own 
hands. My plant consists of six lathes, two drilling, two planers, 
one shaper, one slotter, one gear cutter, and one cutter making 
machine, and if you would kindly insert a few lines in THE 
ENGINEER and let the folks in Old England see that we are doing 
our best in this far distant land, not alone in the engineering, but 
when the time comes and Old England needs a little assistance, you 
will find the Australians all there when wanted. 


West Melbourne, July 13th. G, JAMES, 


THE DEVELOPMENT OF INVENTIONS, 


Srr,—It is a well-known fact that some of the most valuable 
ideas in art improvement and mechanical invention, notably those 


rinciples of art to folk who were unversed in its phenomena; and 
confess that ‘‘#, 1.” reminded me of one who got by rote the 
a gona which preface Owen Jones’ grammar of ornament, but 
never looked at a pattern or a picture. For myself, apart 
from questions of terminology, I have noticed two special sources 
of difficulty. Firstly, that the beautiful simplicity of the great 
generalisations of science tempt the student to regard them as true 
« priori, and, neglecting the long inductions which lead up to 
them, to rely on deducing phenomena from fundamental principles. 
This I take to be the case of ‘%, 11,” The other is the strain 
thrown on the imagination by analytic methods; this, I imagine, 
is why some of your correspondents fail to follow Dr. Lodge’s 
masterly expositions. For instance, to calculate the behaviour of 
two balls connected by a spring, it is necessary to resolve the pull 
into two opposite pulls, and no confusion is likely to arise here; 
but in every-day problems the earth is part of the m roger and we 
practically neglect her motion, thus — the habit of thinking 
of one-ended force, whereas force—like a rope—must have two 
ends or none; hence confusions manifold. 

At this point, if ‘‘¢. 1.” had not such unmeasured contempt 
for me he might find me an we for my remedy was to pull down 
from its back shelf an antiquated volume—Arnot’s Physics, 
wherein I found a doctrine of balanced motions rather than of 
balanced forces, and this was more readily grasped. 

My excuse for this prolixity is that similar considerations apply 
to ail education and many and various text-books. The remedy is 
to read several books, not to learn one by heart; and above all, 
not to think you know a subject when you have conned a definition. 
This for my fellow students. To you, Sir, and to my instructors, 
thanks; and especially to Professor Herschel for his last letter, 
and the strange ray of light it threw into the outer darkness. 

Kensington, August 24th. W. A. 8. Benson, 


THE DEPRESSION OF TRADE, 


Sirn,—Among the numerous dissertations we have had, your 
article at page 147 is one of the most practical. The chief element 
in the depression of prices is that pointed out by you—the reduc- 
tion in the processes for producing the great materials, iron and 
stecl; 25 cwt. of coal per ton of iron instead of 60 cwt.; £20 a ton 
for steel instead of £80 to £140; steel rails for £5 a ton instead of 
iron. These results have nothing to do with Fair Trade or with 
Free Trade, or with a short supply of gold. What Bessemer, 
Siemens, Gilchrist-Thomas, and others have done will not be un- 
done, and we shall never go back to 60 cwt. or £140 a ton. 

We are in the presence of a great economical revolution, one far 

ter and swifter than the improvement of the steam engine by 
att or the establishment of the railway system. The polistion 
in the means of production of the chief material, signifies steel 
railways in all the natural wheat, sugar, and coffee lands, liberating 
them from bullocks, wagons, and mules, at 2s, per ton per mile, 
and bringing their produce down to the seaport. There steel comes 
in again, and cheap steam freight places the merchandise at a low 
rate in the great markets here. Thus there is a glut of consumable 
and perishable commodities, beyond the power of the European 
popu tions to deal with. 
hus, as you state, the change of prices must be accepted and 
faced. It will slowly and steadily adjust itself. It will not be the 
working classes who will so much feel the pinching of the shrink- 
age as the various holders of capital. 

The main remedy is also to be found within your lines, and that 
is the question of markets. You truly state that we have nolonger 
the monopoly of many manufactures we had during the t 
revolutionary war, when foreign enterprise was wrecked equally of 
conquerors and conquered. By our own hands machinery has been 
supplied and mills and factories erected, and now we must meet 
the competition. 

This can only be done by looking after our markets, and organi- 
sations should be at once formed for this purpose. The Board of 
Trade, which, after the great Reform administration, was constituted 
to look after our markets, has ceased to send out commissions or to 
take interest. The Society for the Encouragement of Arts, Manu- 
factures, and Commerce has, in its Journal, dropped its title to 
Society of Arts, and is largely concerned with music, with school 
drill business, and with sanitation. It is, however, still the chief 
centre of action. The London Chamber of Commerce is not yet 
strong enough to accomplish what it desires, and the British Com- 
mercial Geographical Society is in embryo. If the parties in the 
iron and other trades will join together, and set some of the wire- 
pullers to form a central association, that would influence local 
action; and we should look after our customers and how to get at 
them, instead of confining ourselves to producing as much as we 


can. Hype CLARKE, 
32, St. George’s-square, S.W., 
August 22nd, 
THE EFFICIENCY OF FANS, 


Str,—As Professor Smith now entirely withdraws his charges, I 
need not waste time in exposing several fresh misstatements in his 
last letter. I will remark on one point only. Professor Smith 
says I ‘‘attacked him on the ground that he had used the adiabatic 
instead of the isothermal compression curve.” This is doubly a 
misstatement. Professor Smith knows that I “attacked him” for 
introducing into the consideration of ventilating fans the unneces- 
—— eration of any thermal changes. Further, so far from 
wishing to substitute the isothermal for the adiabatic compression 
curve, I have all along contended that as a not inconsiderable 
quantity of heat is —_— in the air by friction, the tempera- 
ture rises and rises faster than in adiabatic compression. In order 
that the compression should be isothermal the fan would have to 
be continuously cooled, which is absurd, Professor Smith has 


ting from practical tradesmen and workers, are lost to the 
world from want of means and interest either to perfect or to 


patent. 

Would not a company formed for the purpose of helping these 
classes, and giving fair scope to inventive talent by assisting, 
pushing forward, and maturing designs of indisputable worth, 
prove, under proper and skilled management, not only a very 
remunerative concern, but also one highly beneficial both to the 
inventors and to the public? It could be worked either on co- 
operation principles or by the institution of fees for examination 
and opinion, and royalty on the patent being fairly launched. 

I am not sure whether the suggestion I have thus briefly, and, I 
fear, but very imperfectly endeavoured to convey, will be considered 
worthy of a space in your valuable columns; but, if you do me the 
honour to — it, it may perhaps lead to discussion and con- 
sideration by those far more competent to judge than 

Battersea Park, July 23rd. R. HN, 


ENGINEERING IN CHINA, 


S1r,—In reply to your correspondent’s queries, I believe I am 
right in saying that there are some miles of private railway in 
China, and the telegraph is also being adopted. For further 
information I would refer Mr. Haldane to ‘‘ Remunerative Rail- 
ways for New Countries,” by Mr. R. C. Rapier, which gives a most 
interesting account of the short-lived Woosung Railway. i 
was, as your correspondent states, ‘‘ rooted out” by being shipped 
to Formosa, the Governor, Ting Futai, being most anxious to pos- 
sess a railway. How much of the line got to Formosa I am unable 
to say, but a friend who passed the island told me he had seen the 
engines lying in the mud where they had been unshipped. 

There is a magnificent field for engineering enterprise, but 
foreigners are still looked on with suspicion in the interior. Mr. 
Henry Soltan, who recently went from Burmah through China, 
through districts never, I believe, traversed by an Englishman, has 
given most interesting accounts of his experiences. In one village 
the or murderers of M. Marzury were pointed out to 
him. Iam quite of your correspondent’s opinion that the sooner 
China is opened out the better for English trade. 

August 24th, WILLIAM Marriort. 


RIVETTED JOINTS, 


S1r,—I am sure that all competent students of the much-vexed 
and difficult questions connected with rivetted joints would feel 
much indebted to Professor Smith if he would add to his paper, 
which appeared in your last issue, the reasoning on which he bases 
his value of q, and also the distribution and maximum intensity of 
pressure on the sides of the rivets. Although his mode of treat- 
ment inspires confid » no student whose attention is worth 
having can be expected to take his conclusions on the points I have 
mentioned without proof, INQUIRER, 

August 25th, 


THE PATENT LAW. 
THE following is the text of the Act, dated 14th August, 1885, 
to amend the Patents, Designs, and Trade Marks Act, 1883 :— 


1. This Act shall be construed as one with the Patents. Designs, 
and Trade Marks Act, 1883—in this Act referred to as the principal 
Act. This Act may be cited as the Patents, Designs, and Trade 
Marks (Amendment) Act, 1885, and this Act and the principal Act 
may be cited together as the Patents, Designs, and e Marks 
Acts, 1883 and 1885. 

2. Whereas Sub-section 2 of Section 5 of the principal Act requires 
a declaration to be made by an pk gered for a patent to the effect 
in that Sub-section mentioned, and doubts have arisen as to the 
nature of that declaration, and it is expedient to remove such 
doubts: Be it therefore enacted that the declaration mentioned in 
Sub-section 2 of Section 5 of the principal Act may be either a 
statutory declaration under the Statutory Declarations Act, 1835, 
or not, as may be from time to time prescribed. 

3. Whereas under the principal Act a complete specification is 
required by Section 8 to be left within nine months, and by 
Section 9 to be accepted within twelve months, from the date of 
application, and a patent is required by Section 12 to be sealed 
within fifteen months from the date of application, and it is expe- 
dient to empower the Comptroller to extend in certain cases the 
said times: Be it therefore enac as follows:—A complete 
specification may be left and accepted within such extended times, 
not exceeding one month and three months respectively after the 
said nine and twelve months respectively as the Comptroller may 
on payment of the prescribed fee allow, and where such extension 
of time has been allowed, a further extension of four months after 
the said fifteen months shall be allowed for the sealing of the 
patent; and the principal Act shall have effect as if any time so 
— were added to the said periods specified in the principal 

ct. 

4, Where an application for a patent has been abandoned, or 
become void, the specification or specifications and drawings, if 
any, accompanying or left in connection with such application, 
shall not at any time be open to public inspection or be published 
by the Comptroller, 

5, Whereas doubts have arisen whether under the principal Act 
a patent may lawfully be granted to several persons jointly, some 
or one of whom only are or is the true and first inventors or inven 
tor; be it therefore ted and declared thit it has been and is 
lawful under the principal Act to grant such a patent. 

6. In Sub-section 1 of Section 103 of the principal Act,. the 
words ‘‘date of the application” shall be substituted for the 
words ‘‘ date of the protection obtained.” 


TABLE OF SIZES OF CHIMNEYS.* 
By Kent, of New York. 
THE accompanying table of sizes of chimneys for various horse- 
powers of boilers is based on the following data :—(1) The draught 
power of the chimney varies as the square root of the height. 

(2) The retarding of the ascending gases by friction may be con- 
sidered as equivalent to a diminution of the area of the chimney, 
or to a lining of the chimney by a layer of gas that has no velocity. 
The thickness of this lining is assumed to be 2in. for all chimneys, 
or the diminution of area equal to the perimeter x 2in., pas 
the overlapping of the corners of the pv Expressed algebrai- 
cally, let D = diameter, A = area, E = effective area. 


For square chimneys, E = D? - A 


For round chimneys, E = = a-o-s02 VA. 


For simplifying calculations, the coefficients of \/A may be 

taken as 0°6 for both square and round chimneys, and the formula 
mes 
E=A-06 VA. 

3. The power varies directly as this effective area E. 

4. A chimney 80ft. high, 42in. diameter, has been found to be 
sufficient to cause a rate of combustion of 120 1b. of coal per hour 
per square foot of area of chimney, or, if the grate area is to the 
chimney area as 8 to 1, a combustion of 15lb. of coal per square 
foot of grate per hour. This is fair practice for a boiler of modern 
type, in which flues or tubes are of moderate diameter, gas p ig 
circuitous, and heating surfaces extensive in proportion to rate of 
combustion, so as to cool the chimney gases to 400 or 500 deg., and 
produce high 

‘5, A chimney should be proportioned so as to be capable of giving 
sufficient draught to cause the boiler to develope much more than 
its ra\ wer in cases of emergencies, or to cause the combustion 
of 51b. of fuel per rated horse-power of boiler per hour. 

Conditions 4 and 5 being assumed, 80ft. by 42in. chimney, 9°62 

uare feet area, will cause the combustion of 9°62 x 120 = 
1154°4 Ib. of coal per hour, or, at 51b. of coal per horse-power per 
hour, is rightly proportioned for 231-horse power of boilers. 

The power of the chimney varying directly as the effective area 
E, and as the square root of the height h, the formula for horse- 
power of boiler for a given size of chimney will take the form : 

H.P.=CE VA, in which C is a constant. 
For the 80ft. by 40in. meee y: 
E=A--0°6 A=7°76 square feet. 
\/h =8'944 square feet. 

Substituting these values in the formula, it becomes : 

231=C x 7°76 x 8°944, 
whence C=3'33, and the formula for horse-power is : 
H.P.=3'33 E or, H.P.=3°33 (A-“6 V/A) 


| | 
2 
23 
~ 
= 
ms 
ILI | & | oh 
| | 
= 
| Q = os 
| : = 
|e 3 
——| 
for) 
= ° >. 
2 
eres 
= 
~ 
ios 
NSH i | 
| i 
| | 
! 
a 
| 


For round chimneys, diameter of chimney = diameter of E 
+4in. For square chimneys, side of chimney = \/E + 4in. 

In the formule and table no account has been taken of the dif- 
ferenee that is believed by some authorities to exist in the effi- 
cieneies of round and square chimneys of equal area, nor of the 
differences of friction and of rate of cooling of the gases in iron 
and in brick chimneys. Should experimental data of these 
differences, or of the effect of infiltration of air into brick 
,chimneys, be obtained in future, the formule and table may be 
corrected accordingly. 


NORWEGIAN Raitwayrs.—The length of the Norwegian State 
Railways at present worked is 920 miles, of which the longest rs 
the Aamot-Stiren line, viz., 200 miles, and shortest Eidsvold- 
Hamar, viz., five miles. The total receipts for the period July Ist, 
1884, to June Ist, 1885, were £290,000, against ,000 in the 
same period of 1883-1884. 


* A paper read before the American Soeiety of Mechanical Engineers. 
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THE SUTTON AND WILLOUGHBY RAILWAY 
AND THE GRIMSBY FISHING 


WHEN a new project is brought before the public the question 
that is generally asked in the first instance is, Will it pay ? 
When that question has been satisfactorily answered, people 
begin to take an interest in the scheme and want to know all 
about it. If = can convince themselves that by helping the 
scheme they will not only profit but be also able to pose as 
patriots and benefactors, then it 4 taken as an axiom that 
the promoters of that schemerwill have no difficulty in finding 
the requisite capital. 

A most appropriate instance of the truth of this maxim is pre- 
sented by theSutton and Willoughby Railway, of which thefirstsod 
was cut on the 15th August by Mr. Burdett-Coutts, The capital 
of this railway company is proposed to be £60,000 in 3000 shares 
of £20each. It is estimated that the cost of the railway, which will 
be about seven miles long, will be £49,000, and by the 15th of 
August £52,000 had already been subscribed. Comment is 
needless, unless it be to remark that the railway is essential to 
the proposed harbour, and the promoters can easily afford to 
subscribe the above amount in view of the project of railway 
and harbour as a whole. The proposed railway, small and 
modest in proportion as it is-—there are not even any engineering 
difficulties in the way, the ground from Willoughby to Sutton 
being as flat as a billiard table—has a great national end in 
view, and will probably exercise a very powerful influence 
on the future of the fishing trade and the prosperity of 
Grimsby. To explain the inception of the scheme, it must be 
observed that twenty-five years ago Grimsby had no fishing 
trade of any kind ; it has grown from nothing to 1000 smacks, 
but there is, unfortunately, dation for only 250 to 270 
vessels, As far back as 1882 Mr. George Alward, of Grimsby, 
at a meeting of smackowners, fish merchants, and fishermen, 
stated there were something over 700 smacks registered as of 
the port. “It had been shown,” he said, “that something like 
15,000 vessels entered the fish dock during 1881, and that 
60,000 tons of fish were landed from them, which quantity gave 
an average of four tons each ship. Now there was hardly a 
man in the room connected with vessels who would not, 

ing his memory back to that year, be ready to say every 
vessel of the 700 lost at least one voyage owing to the want of 
accommodation in the dock at Grimsby. If they looked at the 
figures they would thus see that something like 2800 tons of 
fish might have been landed which was not landed, and at the 
smallest computation that would represent a money value to 
the trade of £33,600 positively lost to the trade during the 

ear,” 

It is most disheartening to fishermen to find that, besides all 
the personal risk and peril incurred in the pursuit of their calling, 
they must, when returning heavy laden with the harvest of the 
sea, wait ibly days before they can disembark it, and this 
while their perishable cargo is rotting under their very eyes. 
Such a situation must demand a good deal more patience and 
endurance than most men possess, At present about one-fifth 
of the fish caught by our fishermen in the North Sea is wasted. 
The av earnings of a first-class trawler are estimated as 
follows:—Weight of fish: Prime, 22 tons 18 cwt. 2 qra.; offal, 
94 tons 7 cwt. 3 qrs.; total, 117 tons 6 cwt.1 qr. Amount 
realised: Prime, £442 16s.; offal, £189 7s. 6d.; total, £632 3s. 6d. 
In reading these figures we must bear in mind that every hour's 
delay increases the amount of offal and decreases the amount of 
ime fish. Frequently as many as seventy-five smacks have 

n seen lying outside the duck gates, the majority of which 
could not land their fish for two days after their arrival. It 
has been estimated that during the past three years the smack 


owners have lost, through want of sufficient dock accommodation | large 


alone, at least £100,000. 

That such a lamentable state of things should have existed so 
long is astounding indeed. For years the fishermen in the 
neighbourhood have been endeavouring to awaken public interest 
in their condition, but the English capitalists have resisted 
their appeals till only just recently. Sutton—or Sutton-le- 
Marsh—the site fixed upon for the proposed fishing harbour, 
recommends itself for many reasons, During the heaviest 
weather the waves are rarely so high as to prevent vessels 
running in for shelter; and in ordinary weather vessels not 
drawing more than 10ft. will be able to enter at all times of the 
tide; and if a greater draught than 10ft., they will be able to 
enter nine hours out of the twelve. The approach to the 
harbour is direct from the open sea, and free from shoals for 
several miles; and there are no cross currents to be guarded 
against in making the entrance. The works as designed consist 
of an outer tidal harbour of 35 acres, with an entrance 220ft. 
wide, and a minimum depth of 10ft. at low-water springs and 
of 29ft. at high water. The soil is stated by Mr. Alfred Giles, 
C.E., to be well adapted for building purposes; the sub- 
stratum being of hard marl, will afford excellent founda- 
tions for works of any magnitude without piling. Sutton- 
le-Marsh is in about latitude 50° 18’ N., longitude 0° 19’ E.; 
that is, on the coast of East Lincolnshire, midway 
between the Humber and the Wash, or about sixteen miles 
north of Skegness. Fish sent from Sutton would arrive in 
London nearly an hour before cargoes from Grimsby and several 
hours before fish could arrive from Hull. This does not, how- 
ever, represent the total gain of time that would be obtained 
by the conversion of Sutton into a fishing harbour. Boats 
making for Sutton would have discharged their fish from ten to 
twelve hours before those making for Grimsby, whilst those 
bound for Hull would reach that port sixteen to twenty-four 
hours after the boats had reached Sutton. The fact that 
Sutton has no river at the back of it is another great point in 
its favour. The freshets which pass down a river contain a large 
quantity of foreign matter in suspension, and it is sometimse 
impossible to preserve fish alive more than a short time in such 
water ; this is an important point in the face of the possibility 
of accidental delay in landing or of a glutted market. 

It is also a great point in favour of Sutton that from its 
situation fishermen will have no longer any cause to continue 
the dangerous practice of fleeting, which is a sort of co-opera- 
tive method of fishing, and consists of a number of vessels, 
which form themselves together into a fleet, and appoint one of 
their skippers admiral. Steam cutters take the fish from the 
smacks almost as soon as they are caught, and carry them to 
port. The method is expeditious, but fraught with danger, for 
a sudden gale works terrible havoc among the fleets. But it is 
believed that Sutton will not be confined for custom to the fish- 
trade. An enormous proportion of the vessels engaged in the 
coasting trade passes landward of the Inner Dowsing, and it is 
expected that the oe harbour will be greatly used by that 
class of craft, and the promoters also have strong hopes of 
creating a Baltic and other general continental traffic. Of 
course, the saving of time will be as applicable to that trade as 
to the fishing trade. 

As the Right Hon, Edward Stanhope pointed out on the 15th 
of August, no one who looks over the wreck register of the 
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Board of Trade can have failed to notice that all around the 
mouth of the Humber, and the coast of Yorkshire north of the 
Humber, there is a succession of places where wrecks have 
occurred hardly to be paralleled in any other part of the United 
Kingdom. “Everybody in this country must desire,” he con- 
tinued, “that these disasters, as far as they are preventible, 
should be prevented, and I cannot for my own but think 
that there. is no more possible means of enabling an escape 
from this terrible distress than the provision of harbours at 
suitable places along the coast where an escape may be found 
from the perils of the sea.” 

We have dwelt so fully on the fisheries portion of this scheme 
because it will be the chief source of traffic for the railway. A 
railway over seven miles of even ground, to be constructed at an 
estimated cost of £6000 per mile, will connect Sutton with the 
Great Northern. This railway will not offer any interesting 
features from an engineering point of view, but the construction 
of a fishing harbour at the end of it, which is to follow, will bea 
national undertaking, and elicit wide support. 

. Already Sutton is frequented as a place of seaside resort, but 
to an exceedingly limited extent. The air is excellent, and the 
sea view magnificent. It is thought that this new railway will 
be the means of transforming the quiet little spot into a 
favourite watering-place for Nottingham and the dwellers in 
— of the great inland towns. The engineer is Mr. R. E. 

per. 


ELECTRIC LIGHTING IN SOMERSETSHIRE. 


Six Grevitte SmytH having decided to adopt the electric light 
at his Somersetshire seat, Ashton Court, near Clifton, coinci- 
dently with the alterations and embellishments which have 
been in progress at the court during the last twelve months, 
Mr. Thos. Dyke, his estate agent, consulted Mr. W. D. Gooch, 
director of electric lighting at the International Exhibition, 
South Kensington, as to the best means of carrying out the 
necessary work. 

The following is a sketch of what has been accomplished, the 
installation having been carried out under the personal manage- 
ment of Mr. Sidney Sharp:—Motive power, a Crossley’s twin 
6-horse power gas engine, indicating 28-horse power, fitted with 
a self-starter; dynamos, two Hochhausen shunt-wound machines, 
by Messrs. Edmunds and Goolden, of Halifax, each giving 
105 volts and 85 ampéres in external circuit at 1100 revolutions. 
Fifty-four of the Electrical Power Storage Company’s glass 
cells, twenty-three L-plates, coupled in parallel with the 
dynamos and lamp circuit, to act primarily as a regulator, also 
to supplement the engine power on special occasions, and to 
provide light in bedrooms and elsewhere when the engine is 
not running; the battery will maintain seventy 20-candle power 
lamps for eight or nine hours, The switch board, a speciality of 


the above-named company, and made by them, is arranged with | been 


an accumulator switch, with off, on, and ammeter blocks, two 
dynamo switches, having a similar arrangement and closing 
automatically the field before the main circuit, a regulator 
switch for adding cells as required, and lastly, a lamp circuit 
switch. All these being connected to the positive terminals of 
accumulators and dynamos, there is no possibility of any inex- 
perienced person making a short circuit if interfering with the 
switches ; volt and ammeters are also affixed to the board. Two 
large Cunningham magnetic cut-outs, by Messrs. Woodhouse and 
Rawson, protect the main cables, The mains, which are carried 
through the house a distance of 300ft. to the distributing board 
in the Buckhorn Corridor, are calculated at the rate of 625 
ampéres per square inch with the maximum number of lamps 
on, viz., 250. Throughout the building the branch leads are on 
a similar or more liberal basis. Placed in a central position is a 
and handsome switch board, with mahogany case and 
locked glass door, made by Messrs. Paterson and Cooper ; on its 
massive slate backing are fitted six Eidsforth switches, with as 
many Cunningham magnetic cut-outs for the various sections 
of the house. Attached to the board is a Cardew voltmeter; 
but in order that the engine-driver also may know at all times 
the difference of potential at this distributing board—which is 
rendered necessary by the fact that the switching on the various 
rooms will be under the management of the butler, and the 
number of lamps alight may vary from one to 200—the positive 
and negative bars of the switch board are put in connection 
with the engine-room voltmeter ; the driver then switches on or 
off one or more cells to maintain a constant pressure at the 
central point. 

The lighting is almost entirely from the ceilings, and so 
arranged as to ensure an even distribution of iftumination in any 
part of the rooms. In the hall, drawing-room, and boudoir the 
lamps in the ceiling are arranged symmetrically, according to the 
designs of Messrs. Jackson and Graham, of London, who have 
executed the alterations and decorations of these portions. The 
ceilings of the south entrance, vestibule, and museum are the 
work of Mr. J. Long, builder, of Bath, under the direction of 
Major Davis, architect, of the same city. In the south entrance 
20-candle power lamps with suitable glass shades hang from the 
crowns of the richly carved ground stone roof, and give ‘2-candle 
power per square foot at a height of 11ft. A panelled oak ceiling 
has been erected in the museum; from certain intersections of 
the moulded ribs fifty-four 20-candle power lamps are suspended 
and yield a light of *55-candle power per square foot at 15ft. 6in. 
from the floor. In asbestos-lined boxes let into the stone walls, 
behind opening oak panels, are the switches which regulate 
the quantity of light, beginning at six lamps and in- 
creasing by twelves, distributed throughout the room to 
the full number. Lamps for the keyboard of the organ 
are also provided. Turning from the south entrance through 
its open arches to the conservatory, here twenty single wrought 
iron foliated pendants, with flowers to receive the incandescent 
lamps—designed by Mr. Biddle, of Messrs, Jackson and Graham, 
and skilfully turned out by Messrs. Wayman and Co., engineers, 
of Guildford—give finish to the light iron frame of the roof. 
These twenty lamps—20-candle power—are equivalent to 
‘85-candle power per square foot. In the rockery and waterfall 
some few lamps peep out. The entrance porch three in a 
ruby glass globe ; one alone can be left on guard all night if 
desired, ornamental design of the hall ceiling in bold 
relief takes the lamps close up to the scroll at a height of 16ft. 
There are eight 20-candle power and twenty-four 10-cand'e 
power lamps arranged in two circuits, the candle-power being 
‘57 per square foot. The vestibule, leading into the dining and 
drawing-rooms, has seven lamps as finials to the raised orna- 
mentation of the ceiling, the illumination, at the height of 12ft., 
being *37-candle power per square foot. On entering the draw- 
ing-room greater brilliance is observed. The panelling being of 
dark oak, and the frieze also dark, a liberal allowance 

i i Here, again, the design of the 
ceiling marks positions for ee and bosses occur at 
certain positions to receive them. The grouping of the lamps 
on the ceiling consists of four stars of in Bernstein 50- 
candle power lamps, the intermediate spaces being occupied by 


10-candle power lamps Each star of five has its switch con- 


cealed behind a movable panel, the 10-candle power being 
governed by one switch. Altogether the twenty 50-candle power 
and thirty-two 10-candle power give ‘7-candle power per square 
foot at a height of 13ft. On the walls of the dining-room are 
four single wall brackets of severe design—from the Anglo- 
American Brush Electric Light Corporation—with pretty shades 
reflecting light on to the carving table and sideboards, whilst 
the dining table is illuminated by means of a pair of very 
handsome seven-armed candelabra, glow lamps taking the place 
of candles—the direct rays of light are carefully shaded from 
one’s eyes and reflected on to the table. Under the carpet are 
let in two of Mr. Tayler Smith’s pin floor connectors. Flexible 
wires lead from these through the table to the base of each 
candelabra, where a similar connector is provided, but with three 
pins, so that either the central 20-candle power lamp or the six 
10-candle pewer lamps can be lighted, or all of them. 

In the study we find some elegant single and double wall 
brackets by Messrs. Faraday and Son; also Mr. Tayler Smith’s 
wrought iron reading lamps, which hang and stand in many 
positions, and are, with their flexible wire and wall connectors, 
movable from room to room, On the first floor we enter the 
boudoir, where, distributed on a very pretty ceiling, a dozen 
lamps throw down their rays. The decorations being of a light 
tone, the candle-power—’33 per square foot—gives an excellent 
result. Wall sockets of the Brush Electric Light Company, to 
take incandescent lamps, or plugs with flexible wires, are let 
into the walls of this room, as well as elsewhere, for reading or 
piano lamps. The neighbouring bed-room has double brackets 
over the toilet glass and over the fireplace; a lifting and lower- 
ing silk parachute lamp, with cords and tassel matching the 
decorations, made by Messrs. Faraday and Son, hangs down 
from the ceiling near the toilet glass. In addition to these may 
be mentioned a lamp over the bedstead, a movable reading lamp 
by the fire, and one in the top of the bath, each one having its 
own switch, The dressing-room adjoining is fitted somewhat in 
the same way, and the natural history room beyond has a three- 
light electrolier and an inspection lamp with flexible wire 
running off a reel. The brackets in these rooms are by Messrs. 
Verity and Sons, King-street, Covent-garden. 

The upper and lower corridors and landing are fitted with 
Messrs. F, and C. Osler’s wall brackets and cut-glass globes. On 
the broad staircase, where it divides to right and left, hangs a 
massive chandelier with four arms, each carrying a duplex oil 
lamp. The wicks are gone, and carbon filaments have taken 
their place. Through the glass globes the change is unnotice- 
able, but the action of a switch behind the panels reveals the 
secret, turret staircase and sundry other places also have 
lights. Fusible plugs in great number, in addition to the 
magnetic cut-outs for each section on the main switch board, 
and the magnetic cut-outs on the main cables, render the 
installation perfectly safe, whilst all the details of wiring have 
carried out carefully in accordance with the requirements 
of the insurance offices. Numerous switches in the different 
apartments enable the occupant to vary the amount of light as 
desired. These switches being on the return or negative wires, 
whilst those on the main distributing board are on the positive, 
any portion of the system can be completely cut off from the 
rest. The following is a résumé of the lamps:—20 Bernstein, 
50 volts, 50-candle power ; 160 Anglo-American Brush, 100 volts, 
20-candle power; 12 ditto, 50 volts, 10-candle power; 24 ditto, 
25 volts, 10-candle power ; 32 Woodhouse and Rawson, 25 volts, 
10-candle power. 


THE RATING OF MACHINERY. 

THE following is the text of the Bill to amend the law relating 
to the rating of machinery, prepared and brought in by Mr. 
Norwood, Mr. Brinton, Mr. Jackson, and Mr. Slagg :— 

Whereas by an Act passed in the forty-third year of the 
reign of Queen Elizabeth, intituled “An Act for the relief of 
the poor,” it was amongst other things provided and enacted 
that the overseers of every parish should raise by taxation of 
every inhabitant, parson, vicar, and other, and of every occupier 
of lands, houses, tithes, impropriate propriations of tithes, coal 
mines, or saleable underwoods in the said parish, in such com- 
petent sum and sums of money as they shall think fit, a con- 
venient stock of necessary ware and stuff to set the poor on 
work, and also competent sums of money for and towards the 
relief of the poor not able to work, and also for the putting out 
of poor children to be apprentices to be gathered out of the 
same parish according to the ability of the same. And whereas 
questions have from time to time arisen as to how far machinery 
and plant is to be taken into consideration in estimating the 
rateable valuable of the premises in which the business is carried 
on, and it is expedient to amend the law relating thereto. Be 
it therefore enacted by the Queen’s most excellent Majesty, by 
and with the advice and consent of the Lords Spiritual and 
Temporal, and Commons, in this present Parliament assembled, 
and by the authority of the same, as follows:— 

(1) From and after the passing of this Act, in estimating for 
the purpose of assessment to the poor rate, county rate, borough 
rate, or any other rate leviable upon property rateable to the 
relief of the poor, the rateable value of any tenement or 
premises occupied for any trade or manufacturing purposes, the 
annual value of the machinery in this section specified 
upon such tenement or premises shall be taken into considera- 
tion, that is to say: First, fixed motive powers, such as the 
water wheels and steam engines, and the steam boilers, donkey 
engines, and other fixed appurtenances of the said motive 
powers ; secondly, fixed power machinery, such as the shafts, 
wheels, drums, and their fixed appurtenances which transmit 
the action of the motive powers to the other machinery fixed 
and loose ; thirdly, pipes for steam, gas, and water. 

(2) Save as in the last section provided, no machinery or 
plant, whether attached to the tenement or premises or not, 
shall be taken into consideration in estimating such rateable value. 

(3) This Act shall be in force till the thirty-first day of 
December, one thousand eight hundred and eighty-seven, and 
from the said thirty-first day of December this Act and the 
provisions thereof shall absolutely cease and be of no effect. 


PATENTS IN BELGIUM AND AUSTRO-HUNGARY.—From the time 
the law of 1854 came into force to the end of 1883, no less than 
29,213 patents of invention, 26,247 of importation, and 8674 of 
perfectionment or improvement, making 64,134 altogether, were 

nted in Belgium. ing the same period 45,525 patents, not 
including those of improvement, were abandoned or annulled, the 
following figures corresponding to the years, beginning with the 
second :—20,457, 11,599, 5755, 2695, 1571, 988, 412, 292, 256, 
157, 118, 90, 109, 85, 27, 12, 14, 23, that is to say, more than 45 
per cent. of the patents were abandoned after the first year. In 
Austro-Hungary, from 1852 to 1884, there were 34,569 patents, of 
which 10,479 were granted from 1852 to 1869. Of the latter only 
98, or scarcely 1 per cent., were kept up for fifteen years; while, 


out of the 24,090 granted between 1870 and 1884, only 6422 still 


remain in force, this number being chiefly made up of the patents 
lately granted.” 
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RAILWAY MATTERS. 


AccorpInG to the estimate of Mr. Hansell, the quantity of 
laminated —- at present in use on English, Scotch, and Welsh 
railways is 231,920 tons, and there are used annually nearly 12,000 
tons, Sheffield makers producing about 10,000 tons, 


A REMARKABLE illustration of the effect of steam tram-car 
traffic in Birmingham is given this week by the action of the Mid- 
land Railway in reducing fares along their line between Birming- 
ham and King’s Head. The reduction applies to the first and 
third-classes and also to season ticket holders, who have been 
given a uniform reduction of 10s. per annum, the company 
admitting that the vompetition with the tramways has rendered 
this necessary. 


THE London and North-Western Railway Company began to ex- 
periinent with Mr, Webb’s steel permanent way in May, 1880; there 
are now on various portions of the line over 32,000 sleepers at work ; 
the first have been down nearly five years and are showing very well 
at the present time. The advantage of the system is, that it is 
applicable to the present standard rails and keys without altera- 
tion. The weight of one sleeper and chairs complete, as used 
on the London and North-Western Railway, is 184 Th, the weight 
of the sleeper, 9ft. long, being 1361b., and of two chairs and 
liners, 48 Ib. 


Or the total number of persons employed by the Great Western 
Railway Company, 36,878 may be considered as liable to be called 
on to work cn Sundays if necessary. But of these 8920 in the per- 
manent way department perform no labour on that day except in 
special cases, when bridges have to be reconstructed or portions of 
the line relaid, and then only when it cannot be done on week- 
days, while of the remainder 4413, or 11°96 per cent. in the traffic 
department, and 1574, or 4°26 per cent. in the locomotive depart- 
ment, have to work occasionally on Sundays, being relieved as 
often as circumstances will permit. Out of a total mileage of 
14,620,840 passenger train miles and 15,836,411 goods train miles 
run in the year, about 541,613 passenger train miles, or 3°70 per 
cent., are run on Sundays, and 957,731, or 6°03 per cent., of the 
goods train miles are run on that day, out of which 551,894 miles 
- A trains which start on Saturday and finish the journey on 
Sunday. 


A FATAL collision occurred on Sunday afternoon outside Earl's 
Court station, at the Warwick-road Junction, between a Great 
Western and a Putney Bridge train. Carriages were telescoped 
and hed; one ted on the Great Western engine, and 
both engines were very much, if not irretrievably, damaged. One 
account of the accident says:—‘“‘ At first it was thought that the 
blame for the collision must rest upon the driver of the District 
train, as the signalman declared that the line was duly blocked. 
His levers, moreover, showed that this was the case. On examina- 
tion, however, it was discovered that the pin holding the two 
joints of the connecting-rod on the signal-post had broken, and 
that, although the points had been moved for the Great Western 
train to cross the Putney line, the signal had not been raised, and 
it showed ‘line clear’ for trains approaching Earl’s Court from 
Putney.” It is difficult to see how this could be if the semaphores 
were weighted to fly to danger in case of such breakage. This is 
an accident that could not have occurred with electro-magnetic- 
ally-worked signals. 


At the meeting last week of the Mersey Tunnel Railway Com- 
pany the chairman stated that there was a pees of the imme- 
diate opening of the tunnel for traffic. They had expected to be 
ready to open before now; but difficulties had come in the way 
which had in some degree deferred the date. These difficulties 
had been partly physical and partly of another kind. Last week 
only about thirty yards of the Mersey Tunnel remained to be 
executed; but on Thursday a deputation of tradesmen attended 
the Health Committee and complained of the noise of the blasting 
in the works below ground as affecting their business. On their 
representations the Health Committce revoked the licence of the 
Mersey Railway contractor to blast in the tunnel, and the engineer 
said the result would be that the work would have to be done by open- 
ing up the street, which would be a greater nuisance than blasting. 
Of the tunnel, 2300 yards and the ventilating arrangements would be 
completed in a few days. The company had made an agreement with 
the Liverpool Telephone Company to put their lines through the 
tunnel on terms very advantageous to themselves, They had 
come to the conclusion to have a station for themselves in the 
vicinity of the central station. 


A GENERAL classification of the American railway accidents in 
June is made as follows by the Railroad Gazette :— 


Collisions, Derailments. Other. Total. 


Defects of road .. .. 13 13 
Defects of equipment o 8 7 8 18 
sm in operating .. 23 5 _ 28 
Unforeseen obstructions .. 1 7 1 9 
Maliciously caused .. .. — 2 2 
Unexplained Cc“. = 10 _ 10 
Tote 44 4 75 


Negligence in operating is charged with 37 per cent. of all the acci- 
dents, defects of road with 17, and defects of equipment with 
17 per cent. A division according to classes of trains and accidents 
is as follows :— 


Accidents, Collisions. Derailments, Other. Total. 
To passenger trains .. .. 18 2 24 
Toa pass. andafreight .. 7 7 
To freight trains... .. .. 16 26 2 44 
Total 44 4 75 


This shows accidents to a total of 102 trains, of which em 
or 34 per cent,, were passenger trains, and sixty-seven, or 66 per 
cent., were freight trains, Of the total number of accidents, 
—w are recorded as happening in daylight and thirty at 
night. 


THE length of the Swedish State railways at the end of 1884 was 
2312 kilometres, and that of the private railways 4288 kilometres, 
or a total of 6600 kilometres. The private railways are owned b 
seventy-eight different proprietors, The length of railway in pot 4 
county or liiu in kilometres was as follows :—Orebro, 607 ; Skara- 
borg, 436; Jénképing, 422; Elfsborg, 476; Viirmland, 508; 
Ostergitland, 279; Jeurtland, 334; Stockholm—city and county— 
231; Malland, 79; and Gothenburg and Bobus, 35 each. In 1856 
the length of the Swedish railways was 66 kilometres ; in 1860. 
507 kilometres; in 1865, 1285 kilometres; in 1870, 1708 kilometres ; 
in 1875, 3681 kilometres ; in 1880, 5879 kilometres ; and in 1883, 
6400 kilometres. The total cost of the construction of the State 
railways at the end of 1884 was twelve million and a-half sterling, 
and that of the private ones thirteen and a-half million, a total 
of twenty-six millions, The total amount of capital invested in 
Swedish railways at the end of 1884 was twenty-eight million 
sterling. Every kilometre of railway was covered by 3089 trains 
on the State, and 1776 on the private railways. There were 25 
cases of serious injury and death on the railway during the year, 
all being due to negligence on the part of the sufferers. The gross 
receipts of the Dalsland Railway for last year were £12,000, an 
increase against the previous year of 4°26 per cent., whilst the 
expenditure was £7000, an increase against 1883 of 2°82 per cent. 
The increase is due to extensive renovations of rolling stock. The 
net profit for 1884 was £4000, an increase against 1883 of 16 per 
cent, There are only two railways in Sweden, similar in construc- 
tion, where the expenditure is less than on this railway. With 
regard to the relative cost of construction of Swedish and Finnish 
railways, it may be of interest to learn that in the former country, 
where the gauge is 4°83ft., it is from £5000 to £8000 per English 
mile; and in the latter, where the gauge is 5ft., only about £4000 
per mile. In Sweden, shove-cars are used in the construction of 
the line ; in Finland, engines and wagons. 


NOTES AND MEMORANDA. 


In Greater London last week 3253 births and 1883 deaths were 
registered, corresponding to annual rates of $2°6 and 18°9 per 1000 
of the population. 

THE death-rate of Bradford during the week ending August 15th 
was 12°4 per 1000, being 7°5 per 1000 below the weekly mean for 
the past five years, as compared with 16°3, 15°6, and 23°8, the 
respective rates for the three preceding weeks, and 16°7 per 1000, 
the rate for the corresponding period of 1884, 

THE deaths registered during the week ending August 22nd in 
gp Bae a great towns of England and Wales corresponded to 
an annual rate of 19°7 per 1000 of their aggregate population, 
which is estimated at 8,906,446 persons in the middle of this year. 
The six healthiest places were Bolton, Hull, Bradford, Oldham, 
Halifax, and Brighton. 

In Londor. last week 2535 births and 1473 deaths were registered, 
The annual death rate per 1000 from all causes, which had been 
equal to 22°4, 22°0, and 18°8 in the three preceding weeks, was 
again 18°8 last week. During the first seven weeks of the current 
quarter the mean death-rate was 20°2, against 21°6 in the corre- 
sponding periods of the nine years 1876-84. 

A PAPER on certain alloys of cobalt and copper was recently read 
to the Paris Acad of Sci by M. G. Guillemin. The alloy 
with 5 percent. of cobalt is described as ge interesting, being 
capable of resisting oxidation, malleable as ordinary copper, 
tenacious and ductile as iron, The author said it might be used 
for rivets, tubes, and a great variety of copper-ware articles in daily 
use, 


THE total energy stored b in gunpowder is about 340,000 kilo- 
aj sg per kilogram of powder, or, in English measure, a 
ittle under 500 foot-tons per pound of powder. The potential 
energy of 1 lb. of gunpowder is as nearly as possible one-tenth of 
that of 1 lb. of coal, and one-fortieth of that of 1 lb. of hy: en, 
It is not even equal to the energy stored up in the carbon which 
forms one of its own constituents, 

In 1884 the total share capital authorised to be raised in the 
United Kingdom for gas undertakings not in the hands of local 


authorities amounted to £39,575,330, while the total paid up was wi 


£29,594,464, The loan capital authorised was £9,395,859, and the 
total issued £5,330,550. There had been 5,361,576 tons of coal 
carbonised, 49,904,217,135 cubic feet so sold, 12,421 gas mains 
in miles, and 242,782 public lamps lighted. 

Dr. Lenz has described in the “‘ Bulletin” of the St. Petersburg 
Academy an ingenious application of the telephone to the measure- 
ment of temperatures at a distance. Suppose two stations united 
by two wires, one of iron, the other of silver, soldered at the two 
extremities. If the soldering of station M is different from that 
of station N, a thermo-electric current circulates through the 
wires. On introducing a telephone and an interrupter into the 
circuit, the telephone will continue sounding until the observer at 
one of the stations raises or lowers the temperature of his joint so 
as to make it identical with that of the joint of the other station ; 
the current then ceases, and the telephone becomes silent.—Génie 
Civil; Les Mondes, 

SomE curious statements on tempering steel are made in a paper 
published in Dingler’s Polytechnic Journal by Herr A. Jarolimek, 

‘On the Influence of the Annealing Temperature upon the 
Strength and the Constitution of Steel.” Hitherto it has been 
generally considered that to obtain a specified degree of softness it 
is necessary to heat the hard steel to a particular annealing colour 
—that is to ar to a definite temperature—and then allow it to 
rapidly cool. us, for example, that steel might anneal—be 
tempered—yellow, it had to be heated to 540 deg., and the suppo- 
sition was formed and acted upon that it must be allowed only a 
momentary subjection to this temperature. Herr Jarolimek says 
the requisite temper which is obtained by momentarily raising the 
temperature to a particular degree can also be acquired by sub- 
jecting the steel for a longer time to a much lower temperature. 
For example, the temper which the annealing colour—yellow— 
indicates can be obtained by exposing the hard steel for ten hours 
to 260 deg. of heat; in other words, by placing it in water rather 
above the boiling point. 

ACCORDING to a report by the British Iron Trade Association, the 
production of B steel ingots in the United Kingdom during 
the half-year ending the 30th June, 1885, compared with that for 
the corresponding half of the previous year, was as follows :— 
South Wales and Monmouth, in 1885, 191,581 tons; in 1884, 
221,316 tons; decrease, 29,735 tons. North-East Coast, in 1885, 
145,718 tons; in 1884, 164,475 tons; decrease, 18,757 tons. Lan- 
cashire, Cheshire, &c., in 1885, 88,917 tons; in 1884, 81,141 tons; 
increase, 7776 tons. West Cumberland, in 1885, 93,056 tons; in 
1884, 88,851 tons ; increase, 4205 tons. Sheffield district, in 1885, 

04,500 tons; in 1884, 82,060 tons; increase, 22,440 tons; the 
totals being 623,772 tons and 637,843 tons, or a decrease of 14,071 
tons on the half-year. Production of Bessemer steel rails in the 
United Kingdom during the half-year ending June 30th, 1885, 
compared with that of corresponding period of 1884, showed a 
decrease of no less than 92,718 tons. Of this South Wales and 
Monmouth showed 73,147 tons decrease, and the North-East 
Coast, 34,824 tons decrease. 


THE great advantage of ammonia for refrigerating purposes over 
ether, and more particularly over dry air, is that the required 
effect is gained by a smaller expenditure of fuel. Ammonia boils 
at a temperature of 30 deg. Fah. at atmospheric pressure, and has 
a vapour tension of 120 lb. per square inch at 65deg. Fah. It has 
a latent heat—by equal weight—of 900, Ether, on the other 
hand, boils at 90 deg. Fah. at atmospheric pressure, has a vapour 
tension of about 10 lb., while the latent heat is by equal weight 
162, and by equal volume 369. Air, of course, is not condensable, 
and does not enter into the comparison on the same basis. Putting 
theory, however, on one side, Mr. Jno. Chambers, of New Zealand, 
states that his machine, which is designed to do the same work as 
a dry air machine delivering 60,000 cubic feet an hour, will work 
with about one ton of coal per twenty-four hours, while the air 
machine will require four tons for the same work. It will keep a 
storage space of 20,000 cubic feet, enough to hold 7000 carcases of 
sheep, at a temperature of zero, and occupies an area of 306 square 
feet, the cubical measurement required being 2295 cubic feet. At 
a higher temperature, say 15 deg., a larger space can be kept cool. 

Four men were recently stationed at Fulton-street and Broad- 
way to count the vehicles Passing through Broadway at that point 
from 7 a.m. to6 p.m. The total number was 22,308 for the period 
of eleven hours—about 2000 an hour, 33 a minute, or 1 every two 
seconds. The largest number of any one kind of vehicles was of 
single and double trucks—7384; the smallest number was 2—these 
were ambulances. There were 3390 single and double express 
wagons. The 2310 stages and the 10,022 cabs were next in order 
of quantity, pedlers’ wagons numbering 938, produce wagons 446, 

trucks 375, carriages 354, coal carts 324, and vendors’ wagons 
Then there was a drop to hacks, 288, and butchers’ wagons 
223. The variety of vehicles was striking, there having been 
eighty kinds according to the schedule. Every conceivable article 
of transfer appears to be poured into Broadway. The private 
carriages were completely e fed in the 150 ash carts ; the two 
ambulances and three funerals made a melancholy showing amid 
the seventy-three loads of dead hogs, the sixty-four garbage, and 
the seventy-three dirt carts. The lager beer wagons and the 
orange ee flourished on an equality ; the bone and lumber 
wagons went neck and neck ; the pie and the sugar wagons were 
half and half, which should give the pies sweetness ; the milk were 
left behind by the swill wagons. The mixture presented was, sa 
the New York 7'ribune, something appalling. Kerosene, milk, old 
iron, sawdust, , sugar, ice, r, bones, oranges, ashes, pie 
hogs, tripe, tin, tallow, tea, tar, and undertakers were commingled 
ina bewildering confusion, Broadway is certainly a remarkable 
thoroughfare, 


MISCELLANEA, 


THE death is announced of M. William Fraisse, a distinguished 
Swiss civil engineer. P 

THE Bath and West of England Society’s show next year wili be 
—s Bristol. A larger prize vote than usual—£2000—has been 
passed. 

THE Water Supply Committee of the Richmond Vestry last week 
accepted the res nd of Mr. Timmins, amounting to £780, for the 
works at the well, as suggested by the resident engineer, whose 
mateesti, as we recently stated, was £800, 


A USEFUL little guide for London visitors has just been published 
by F. E. Longley, Warwick-lane. It contains a clear little map 
and lists of the names of places to be seen and means of finding 
them, is as much as many people require, and costs but 1d, 

AT a special meeting of the Whitby Harbour Board last week 
it was determined to apply to the Public Works Loan Commis 
sioners for £10,000 for deepening the harbour. The North 
Eastern Railway Company will contribute £2000 towards the im- 
provements, 

THE more economical system of electric lighting seems to be 
gaining favour for interior lighting. A recent example is the large 
temperance restaurant known as Pearce’s Coffee Barlighted by seven 
Clark-Bowman lamps supplied by a 6-horse Otto gas engine and 
Gramme dynamo, the installation having been carried out by 
Mr. C. R. Heap. 


THE annual meeting of the Midland Steam Boiler Inspection and 
Assurance Company was held in Wolverhampton on Wednesday, 
Mr. Charles Cochrane presiding. Mr. E. B. Marten, C.E., the 
chief engineer of the company, presented a report which showed 
that 2917 boilers are under the company, of which 1069 are in- 
spected and 1848 assured. 


Ata Town Council meeting of the Corporation of Edinburgh, 
held on the 19th inst., it was resolved unanimously to purchase the 

hand, Mason, and Co.’s small-size steam fire-engine that obtained 
the gold medal, first award, at the International Inventions Exhi- 
bition, Some slight modifications for special use in Edinburgh are 
uired, which are to be carried out under the direction of Mr. 
Wilkins, the firemaster. 

In this column of our last impression we spoke of the electric 
light being applied at Varallo, well known to Alpinists who pass it 
on their way from Italy to Monte Rosa. Mr. J. Boyd writes respect- 
ing this, saying, “‘ As you refer to Aosta, it may interest you to hear 
that'for many weeks last winter the Dora, which furnishes the driving 
power for the Aosta dynamos, was frozen so hard that the town was 
obliged to have recourse to its old oil lamps.” | 

THERE are some fine specimens of driving belts in the Antwerp 
Exhibition, amongst which are those for which Messrs. Sampson 
and Co., of Manchester and Stroud, have been awarded a gold 
m Amongst their exhibits they have a main leather belt. 5ft. 
wide and 15ift. long, of double thickness, made on their system 
without cross joints. This belt is one of two of same width they 
have on order, the other being 173ft. long, for driving direct off a 
fly-wheel 30ft. in diameter, 10ft. 6in. wide on the face, and for 
transmitting together 1600 indicated horse-power. They are also 
makers of the large double belt at work in the Belgian section of 
the Machinery Hall, driving off the fine Corliss engine exhibited 
by Mr. Prosper, Vanden Kerchove, of Ghent, for transmitting 
400 indicated horse-power, 


THE programme of arrangements in connection with the inter- 
national Exhibition of Navigation, Travelling, Commerce, and 
Manufacture, to be held in Liverpool in 1886, which is under the 
patronage of her Majesty the Queen and the presidency of his 
Royal Highness the Prince of Wales, has been issued. The aim of 
the Exhibition is at once comprehensive and well defined. It is 
intended to illustrate the history and development of travelling by 
land, sea, and air. There will also be shown, as allied to this 
subject, exhibits representative of the manufacture and commerce 
of the world, which owe so much to the achievements of modern 
science in creating and perfecting the means and methods of move- 
ment from place to place. We are not told whether the Manchester 
Ship Canal will be prominently illustrated as a feature in the Ex- 
hibition. 

EXPERIMENTS have been made at the Royal Gun Factories in the 
Royal Arsenal, Woolwich, to test the application of a new electric 
lamp designed for making examinations and photographs of gun 
interiors. The system of scrutinising the bores of guns by means 
of electricity has only been a short time in vogue, and has proved 
of great value, but the want of a dynamo has prevented its adoption 
at many places, and the authorities have now taken up a portable 
battery for the purpose of supplying the oy of a dynamo in such 
cases. The battery is chiefly serviceable on account of its con- 
stancy, as it can maintain a light for a period of ten hours if 
requisite, and then enable the examiners to make their inspections 
with all the leisure they may desire. In future it may be expected 
that reports of damaged guns sent in from distant stations will be 
accompanied by photographs, both internal and external. 


ANALOGOUS to the work done at Hell Gate, near New York, is 
that now in progress for the removal of Flood Rock. At some date 
in October next, not yet fixed, the works for removing this rock, in 

rogress for the past ten years, will be exploded, the work of 
oading the 13,700 holes having just begun. It will be by far the 
vastest explosion which has ever taken place. The American 
journals state that 225,000lb. of ‘“‘rackarock” powder and 
75,000 Ib. of No. 1 dynamite will be employed, or over six times as 
much as was exploded at Hell Gate in 1875 (49,9001b.) The holes 
are about 9ft. by 3in. diameter, at an angle of 35 to 40 degrees 
with the vatian and chiefly in the roof, instead of—as at Hell 
Gate—in the pillars of the 21,670ft. of galleries which have been 
constructed under an area of about nine acres. Making these 
galleries has involved the removal of 80,160 cubic yards, from 
which it follows that the average section of the galleries is a little 
over 4ft. by 8ft. The average thickness of the rock above the 
galleries is about 18ft., which makes the quantity of rock to be 
broken up and removed after the explosion, by dredging, fully 
200,000 cubic yards. 


ONE of the many odd callings which the production and pipe line 
transportation of petroleum have made necessary is one known as 
*‘chasing the scraper.” Crude petroleum is run from the oil 
regions to the refineries at the sea cok a distance of 300 miles, in 
iron pipes. It is forced over the high hills that intervene by 
powerful pumps. Much of the way it runs by its own gravity. 
The pipes are constantly becoming clogged by sediment and 
pasndlien. To clean them out an iron stem, 24ft. long, to which 
are attached circular steel scrapers, fitting loosely in bel samy is 

laced in the pipe at regular periods. is is forced along the 
ine by the pressure of the oil behind it. It is necessary to keep 
track of this scraper, in order that its exact location may be con- 
stantly known, so that if it is stopped by any obstacle it may be 
readily discovered, and the obstacle removed. The noise made by 
the scraper against the iron pipes as it moves along their interior 
would not be heard by an untrained ear, but certain servants of 
the Pipe Line Company are able to follow it on its journey by the 
noise, and never lose its situation, These men are the scraper 
chasers. They are stationed in relays three or four miles apart 
along the line. One chaser will follow up and down mountains, 
across ravines and through streams and swamps until he reaches 
the end of his section, when another man takes up the chase and 
follows it until relief is reached, and so on until the course of the 
scraper isrun. The work is one of hardship and danger, owing to 
the character of the country through which miles of the pipe line 
is laid. Ifachaser by any mishap is thrown off the of the 
scraper, and it becomes clogged before he can recover its position 
in the pipe, the cutting of the pipe for long distances is frequently 
made nece! that the missing object may be found, a work that 


is accompanied by much expense and labour, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyrveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Mesars. Geroip and Co., 
LEIPSIC.—A. Twizrmeyver, Bookseller. 
NEW YORK.—Tse Wittmer and Roczrs News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


communications, 

*,° We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to copies, 

E. “Continuous Brakes,” by J. Reynolds, published by Lockwood 
a 0. 

R. K.—Pulleys with holes in them to increase the grip of belts have no doubt 
often been tried, Weare not aware that any are in use, Possibly some of 
our readers may be able to supply further information, 

J. L. (Glasgow).— We fear that there is not the least chance that any railwa: 
company would take up your invention, the general adoption of whi 
would cost at least half a million ; probably double that sum. 


MACHINE FOR CUTTING OUT OLD BOILER RIVETS. 
(To the Editor of The Engineer.) 
§1r,—Can any of your correspondents tell me the names of makers of 
ee for cutting off the heads of rivets aE eee 


London, August 21st. 


WIRE ROPE SUSPENSION BRIDGES. 
(To the Bditor of The Bngineer.) 


Sir,—Can _ reader inform me if there are any 8) books published 
giving a d ption of wire rope suspension ges, such as are much 
use in America, viz., the Brooklyn Bridge? INQUIRER. 


WOOD BEARINGS. 
(To the Editor of The Engineer.) 

Sir,—We have an inquiry from New Zealand with reference to a 
timber called maire, used for brasses ” wear 
and tear. It is represented to be nearly everlasting, and to improve with 
oiling, 80 as to be superior to metal in quick running journals. We shall 


be to know ugh your ers, whether it is known in the 
markets for the above purpose, and how much it is likely to 
fetch per lb. B., D., anp Co. 


London, August 24th. 


SUBSCRIPTIONS. 

Tur Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations : or it can, if preferred, be supplied direct 
“rom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers)... .. .. £0 148, 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence annum will 

be made, Tux registered for transmission abroad. 

Cloth cases for binding Taz Enainrer Volume, price 2s. 6d. each. 

A complete set of Tuk Enorneer can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tuk ENGINEER weekly and post- 


free. 
Subscriptions sent Rem oy order must be accompanied by letter of 
‘ubl preferred, at 


advice to the P Thick Paper Covies may be had, if 
increased rates. 

Remittance by Post-office order. — Aus' um, Brazil, British 
Columbia, British Guiana, Canada, Cai ’ Denmark, 


of Hope, 
Egypt, France, Germany, Gibraltar’ Italy, Malta, Natal’ Netherlands 
New Brunswick, Newfoundland, New South Wales, New Zealand, 


Roumania, Switzerland, Tasmania, Turkey, United States, 
Weat Coast of Africa, West Indies, Cyprus, £1 16s,’ China, Japan, 
Remittance by Bill in London, — Austria, Buenos A and Algeria, 
Chili . Borneo, y. » JAVA, aD Singapore, Manilla, 
Mauritius, Sandwich Isles, £2 5s, 
ADVERTISEMENTS. 


*,* The charge for Advertisements of four lines and under is three shillings, 
Jor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven'words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must Le accompanied by a Post-office 

_in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advertisements are taken subject to this condition. 

ts cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
letters to be addressed to the Bditor of Tar ENGINEER, 163, Strand. 


MEETING NEXT WEEE. 
THE IRON Steet autumn meeting of the Institute 
will be held in the Corporation Galleries, Glasgo’ 
following days of next week. List of papers: “On the Iron Trade of 
Scotland,” by Mr. F. J. Rowan, G w. ‘On the Rise and Progress of 
the Scotch Steel Trade,” by Mr. J. Riley, Glasgow, member of Council. 
**On the Present Position and Prospects of Processes for the Recovery of 
Tar and Ammonia from Blast Furnaces,” by Mr W. Jones, 
neg N.B. “On the Structural Features and Working o! 


joan 
the 
Nout Blast Furnaces,” by Mr. F. W. Gordon, Philadelphia, and 
Mr. E, C. Potter, Chicago, U.S.A. ‘On Certain Accessory Products of 
the Blast Furnace,” by Mr. T. Blair, Wingerworth Ironworks, Derby- 
shire. ‘On a New Form of Cupola Furnace,” by Mr. J. Riley, Glasgow. 
“On a New Form of Pyrometer,” by Mr. A. von Bergen, Middleton Irun- 
works, Darlington. ‘On the Ancient and Modern Methods of Manu- 
facturing Tin Plates,” by Mr. Philip W. Flower, Melyn Tinworks, Neath. 
‘On the Manufacture of Basic Steel on the Open Hearth,” by M. Pourcel, 
Bilbao, Spain. “On the Forth Bridge,” by Mr. Benjamin Baker, 
M.LC E., London. Programme of arrangements: Tuesday. Sept. Ist, at 
10.30 a.m., general meeting of members in the Corporation Galleries, 
Sauchichall-street, Glasgow; a selection of papers will be read and dis- 
cussed. Atl p.m., luncheon at the Corporation Galleries. Afterwards 
alternative excursions to Hallside Steelworks, Steelworks at Motherwell, 
Gartsherrie and Summerlee Ironworks, Calder, M d._ and Langl 
Ironworks, and Earnock Colliery, near Hamilton. Wednesday, Sept. 2nd, 
at 10.30 a.m , meeting in the Corporation Galleries; a selection of papers 
will be read and discussed. At 1p.m., luncheon. Afterwards ~ 
native excursions to Messrs. Thomson's Shipbuilding and Engineering 
Works, the Singer Machine Company's M factory, Messrs, 
ngineering Works, Greenock Docks, Harbour, 
and ipbuilding Works, Shipbuilding and Engineering Works 
Messrs. R. Napier and Co., and Messrs. John Elder and Co., at Govan, 
Govan Ironworks, Glasgow Locomotive Works, Blochairn Steelworks, 
and Caledonian Railway Locomotive Works, St. Rollox. At 7.80 p.m.; 
annual dinner of the Institute at M‘Lean’s Hotel, St. Vincent-street, 
Thursday, Sept. 8rd, at 10.80.a.m., general meeting of the members in 
the Corporation Galleries ; a selection of po will be read and dis- 
. At lpm, luncheon. Afterwar alternative excursions to 
Carron Ironworks, near Falkirk, the new Basic Bessemer Steelworks of 
Messrs. Merry and Cuninghame at Kilbirnie, and to Addie Oilworks, 
At 8p.m., conversazione in the Corporation Galleries. Frida , Sept. Ah, 
excursion per = steamer Columba to Inverary, vid the Kyles o! 
Bute, on the invitation of the Local Reception Committee. Saturday, 
Sept. 5th, excursion to the Forth Bridge Works, South Queensferry. 
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MARINE BOILER FURNACES, 


_ Very little is heard in the present day of that destruc- 
tion of marine boilers by corrosion which followed imme- 


diately on the introduction of the surface condenser. The | boil 


| depos 


proper method of working boilers fedjwith condensed 
water is now understood, and nostrums for neutralising 
acids and such-like, no longer find a market. Nothing in 
the way of protection is required niore than a thin coat of 
scale, not exceeding the thickness of a sixpence, equally 
deposited all over the interior of the boiler. So long as 
this remains intact the boiler is safe. In many ships, 
however, the scale is supplemented by zinc plates — 
on the stays, or otherwise secured in metallic contact wit 
the boiler plates, and this expedient no doubt does good. 
With the adoption of high pressures, however, another 
evil has been introduced which is already serious and 
promises to be still more mischievous than it has been. We 
allude to the partial collapse or coming down of furnace 
crowns, a matter of almost daily occurrence, and claiming the 
most serious attention of seagoing engineers, The symptoms 
are very simple. A boiler is in perfect order, and every- 
thing is going well in the engine room; without the least 
warning a partial collapse takes place in one or more 
furnaces. The injury may take the form of a pocket, only 
asmall portion of the crown plate being implicated; or a 
comparatively large portion may be flattened and put out 
of shape; or the collapse may be nearly complete. The 
material used in furnace crowns is now so good that the 
cracking of the plate never seems to take place. At all 
events, we have never heard of loss of life being caused by 
the collapse of furnaces, Combustion chambers have given 
way with disastrous results, but not furnaces. In very many 
cases the deformation is so slight that the furnace can be 
set out again by heating the plate and forcing it back 
with screw jacks. When pocketting has taken place the 
injured portion must be cut out and a patch put on, and 
when the collapse is complete a new furnace must go in. 
In any case risk, delay, and expense are incurred, and no 
pains or trouble should be spared to prevent furnaces from 
coming down. Unfortunately, the cause of collapse is 
more or less obscure, and anomalous phenomena are some- 
times present. Some years ago, for example, the coming 
down of furnace crowns among the ships of a certain line 
became so frequent and so serious that Lloyd’s were 
—— to for advice. Ships starting with new and perfectly 
clean boilers, collapsed their furnaces before they reached 
New York. Mr. Parker, chief engineer surveyor of 
Lloyd’s, carried out a very elaborate investigation, which 
resulted in the discovery that a particular oil was used to 
lubricate the cylinders. This found its way into the boilers 
and formed a thin coating of non-conducting paint, so to 
speak, on the surface of the flues, which then became over- 
heated and came down. The use of this particular oil was 
roscribed, and there was no more trouble from that cause. 
ut a new source of trouble is now turning up, and it can 
only be avoided by the action of captains and owners, for 
engineers are powerless in the matter. Twonew and crack 
shipson the triple expansion principle, carrying about 1501b. 
oe apes have arrived in England each with two furnaces 
ly collapsed. The cause of the failure in one ship we 
have not ascertained. The other returned from a lon 
voyage, and it was known that two of the furnaces ha 
manifested some symptoms of weakness, but nothing in 
rn hia f alarming Theship reached the Thames, and was 
delayed for a few hours with fires banked. She then 
ran up the river at about quarter speed, and both furnaces 
came down. They were Fox’s patent corrugated, and on 
opening the boilers the cause was soon seen. They were 
coated with a heavy deposit which had filled up the corru- 
gations, and of course prevented the heat passing through. 

It will be said at once that in this case the engineer was 
to blame. We may take the case as being typical, and 
derive a great deal of information from it. The fact is that 
the ship was under steam foreighty-seven days continuously, 
during which time, of course, the boilers could not be 
cleaned. The ship had somewhat difficult river navigation, 
and the captain did not deem it prudent to let steam down 
while lying at anchor. The fires were banked at 
these times. Under such circumstances what is an 
engineer to do? Some loss of water must take 
place, if it was ouly in blowing through to warm 
the engine whenever it was started — an important 
operation, using a great deal of steam in the case of triple 
expansion engines, Salt water, or, what was. much worse, 
muddy, brackish river water, was taken in to make up the 
deficiency. By degrees the water got denser and denser, and 
the boilers were at last blown down and filled up with sea 
water. All the eighty-seven days solid matter in one way 
or another found its way into the boiler, and the result 
was incrustation. This brings us to the important lesson 
which we wish to deduce, namely, that it is essential not 
only to blow boilers down, but to clean them out. The 
philosophy of this deserves further elucidation. 

When a boiler is worked continuously scale forms all 
over the heated surfaces uniformly. Buvilers are always 
filled up with sea water to begin with, on purpose that 
scale may be formed to protect the iron, There is in a 
given weight of sea water only a given weight of sulphate 
of lime and sulphate of esia to form scale. This is 
ited because the sulphates and carbonates are less 
soluble in hot than in cold water; but salt is not thrown 
down save in very small quantity, because the volume of 
salt and of water remains unchanged. If no water had 
to be pumped in except that from the surface condenser, 
all would be well. Some. feed has, however, to be got 
from the sea, and this introduces more sea salt, and more 
sulphate and carbonate of lime and . magnesia, but 
“nothing to hurt.” A_ port is reached and the boilers are 
blown out. Now the blowing out of a boiler induces, as is 
well known, a powerful vibratory action. In other words, 
the boilers, and sometimes the whole ship, are violently 
shaken. At the same time the tubes, and, indeed, all the 
heated surfaces contract as the boiler cools, and the result 


is that the scale is cracked, shaken off the tubes, and falls } board 


loose on the furnace crowns. When the boiler is cool and 
empty, a man gets in and sweeps out all the loose deposit. 
In nine cases out of ten no scaling tools will have to be 
used, The boiler is filled up again, and all goes well until 
another port is reached, when the process is repeated. If, 
now, the engineer does not get an opportunity to open his 
ilers, the more he blows them out and changes the 


water the worse. On the one hand, if he does not change 
the water he finds by his salinometer that it is growing 
denser, and he has every reason to fear that he will have 
his boiler salted up; on the other hand, if he does blow it 
down and fill up fresh from the sea, although he avoids 
Scylla in the shape of salt, he falls into Charybdis in the 
form of lime deposits. If water is to be changed at all, it 
is best done at sea through the scum cocks, as much care as 
possible being taken not to shake the boilers by the opera- 
tion. . By doing it at this time the effect of cooling and con- 
traction does not come into play. Ifthe boiler is not cleaned 
out, the incoming water finds a great deal of deposit lying 
loose’ in the boiler; this is stirred up, and being joined by 
fresh deposit, a thick coating is soon formed on the furnaces, 
which constitute a most inviting locality for deposit. The 
process of blowing out and filling up again without cleaning 
out the boiler has only to be repeated a few times to secure 
the overheating of the furnaces and their partial onee. 
Let it be borne in mind that the time of danger is whe 
the fires are banked or the boilers are otherwise cooled 
down, Then there is always set up a strong tendency 
for the deposit to flake off the tubes and fall on to the 
furnace crowns; and we need scarcely point out that 
any little incipient depression makes an admirable 
receptacle for deposit whose presence aggravates the evil. 
No doubt this was the reason why the steamer to which 
we have referred collapsed her furnaces in the river. The 
fires had been banked, and the boilers allowed to cool a © 
little after about a fortnight’s. hard steaming; the deposit 
previously floating in the boiler settled on the furnace 
crowns, already very dirty, the last straw broke the 
camel’s back. Had she gone straight into dock without 
delay she would probably not have needed new furnaces. 

Under the existing system of hurry and rush, engines 
do not get fair play. A ship comes into harbour after ten 
or twelve days’ steaming, and she leaves again in thirty- 
six hours. It is impossible in such a time to blow down 
and cool a boiler enough for a man to get into it, clean it, and 
allow proper time to refill it and get up steam. It should 
be impressed by owners on captains, especially when the 
voyages are long, as to India, Australia, or New Zealand, 
that opportunities must be given to engineers to clean out 
their boilers; and we would impress on engineers that the 
cleaning out of boilers is imperative. The changing of the 
water, and the frequent blowing and scumming, with the 
notion that deposit will be avoided, is entirely wrong. 
Cases have been known where the water in a boiler was 
not changed for six weeks. The water acquired a density 
of -4;, bat no evil effects of any kind ensued, and the 
plates were free from deposit in injurious quantity. 
When it is impossible to get into a boiler and clean it at 
frequent intervals, then care should be taken to waste 
steam as little as possible—the jackets should drain into 
the hot-well, not into the bilges—and to work with the 
same water over and over again, it must not be forgotten 
that what could be done with impunity with steam of 
50 1b. or 60 lb. pressure must not be done with steam at 
three times that pressure. It was thought that Fox’s cor- 
rugated flues would introduce a new era in boiler construc- 
tion. So they have, but they will collapse just as freely as 
the plain flue if they are allowed to become overheated ; 
and a corrugated flue is more likely to collect dirt than a 
plain flue. If it had not been for Mr. Fox, high pressures 
could not be carried at all in marine boilers of the existing 
type; but the corrugated flue will not make up for the 
neglect which captains too often manifest for the well- 
being of their machinery. 


THE ANNUAL REPORT ON EXPLOSIVES, 


THE annual report of her Majesty’s Inspectors of 
Explosives is always a very carefully prepared document, 
and is remarkable for the mass of facts which it records. 
The use of explosives is a very different matter now com- 
pared with what it was before the era of gun-cotton and 
dynamite commenced. The variety of explosives now in 
existence, and the extent to which they are employed, 
make the subject one of a very comprehensive and 
important character. The surveillance which the State 
bestows upon the manufacture, storage, and transport of 
explosives involves enormous labour and vigilance on the 
part of the officials who have to see that the law is 
respected. Colonel Majendie, as is well known, holds the 

t of Chief Inspector of Explosives, and associated with 

im are two inspectors, Colonel A. Ford and Major J. P. 
Cundill, R.A. In the annual report just issued these 
authorities state that they have inspected every factory 
and magazine on their books at least once during the year, 
and many of them more frequently. The law, they con- 
sider, is working satisfactorily, and the regulations are, 
upon the whole, more faithfully observed than formerly. 
One defect remains, and that is the occasional apathy and 
carelessness of the local authorities. Of course, it is 
extremely desirable that the use of explosives should not 
be trammelled by vexatious restrictions. .On the other 
hand, the safety of the public has to be considered, 
and also the lives of the workpeople. A state of things 
arose some years ago which exposed London and other 
towns to perils far greater than any which Fenianism ever 
contemplated, and the passing of the Explosives Act was 
simply imperative to prevent disasters in contrast with 
which the outrages which have recently alarmed the 
metropolis would be but trifling. Wagon-loads of gun- 
powder were at one time conveyed through London with 
no more precaution than if the contents of the barrels had 
been so much beer. We cannot-say that all perils are at 
an end even now. The importation of explosives is occa- 
sionally marked by some curious incidents, as the other 
day at Liverpool, where there was imminent risk of a 
vessel being blown up with twenty-five tons of dynamite on 
The small fines inflicted on the offenders offer but 
small guarantee for future good behaviour. Something 
worse than the blowing up of the Lottie Sleigh, with her 
twelve tons of gunpowder, is possible in these days. It is 
true that dynamite is not so far-reaching as gunpowder in 
the radius of its mischief; but it has the capability of 
playing some awkward tricks of which — would 

innocent. When some three months ago a floating maga- 
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zine, with fifty tons of dynamite on board, sank at her moor- 
ingsin Hole Haven, it wasan unpleasant suggestion that when 
the dynamite becamesaturated with water the nitro-glycerine 
would float to the surface, and collect into masses, which 
would harden, and when violently struck might explode. 
There were stated to be as many as nine dynamite ships in 
the vicinity of Hole Haven, but the inhabitants of Canvey 
Island and the parts adjacent were said to be under no 
particular anxiety, either concerning the sunken ship or 
the others still afloat. In like manner the contiguous popu- 
lation endure the enormous stores of gunpowder at Pur- 
fleet. The public generally do not think about these 
things, and it is, perhaps, well they do not. But somebody 
must attend to these matters, and it is satisfactory to know 
that the Imperial authorities are on the watch to see that 
no harm accrues from the presence of explosives, often 
stored in large quantities, such as could not be fired with- 
out causing great alarm and probably a serious amount of 
damage. 

That the most practised skill is not proof against the 
possibility of accident, is shown by the mishaps that occur 
where Government authorities are themselves concerned. 
A very especial “irony of fate” is supposed to consist 
in having “the engineer hoist with his own petard.” 
Something of the sort occurred at Lydd early last year. 
Experiments were being carried on at the instance of 
the War-office by the Departmental Committee on 
Laboratories, the object being to ascertain the probable 
behaviour of a quantity of dry gun-cotton discs, 
in tins as for service, and exposed to the action of fire. 
As many as 826 tins were put into a wooden hut, the 
quantity of gun-cotton being ore ton. The hut rested 
on railway bars supported by six brick piers, the space 
beneath the bars being filled with combustible materials. 
The pile was set on fire by Sir F. Abel, who imme- 
diately retired; but he had only gone as far as 
thirty or forty yards from the hut, when the mass exploded, 
only twenty seconds after ignition. According to the War- 
office report, Sir Frederick was “thrown violently down 
and considerably hurt by the fall and by pieces of shingle, 
wood, and metal driven against him, his clothes being at 
the same time very much torn, and penetrated throughout 
in many places.” The experiment was entirely successful 
in one sense, and serves as a very “useful illustration ” of 
more than one law which governs the action of explosives. 
But it was hardly worth while to run the risk of losing 
the future services of the War-office chemist in order to 
learn over again what had been learned before, namely, 
that while small quantities of explosive matter may be 
burned safely, it may happen otherwise when the same 
compound is employed in large quantities. Colonel 
Majendie seems to think that the Lydd experiment was 
scarcely needed after the experience gained at Eastbourne 
in 1872, when only 6ewt. of dry gun-cotton packed in 
strong wooden cases exploded with great violence under 
the action of fire. One singular fact made evident by the 
Lydd experiment was the limited “range of flash.” 
Notwithstanding the violence of the explosion, and the 
circumstance that Sir F. Abel was close at hand, Sir 
Frederick suffered no scorching whatever. The intensely 
local character of the explosion is also shown by the entire 
immunity from shock experienced by persons 180 yards 
distant. A still more striking example of the extremely 
localised nature of these violent explosions is afforded by 
the disaster which took place near Kimberley, at the Ca 
of Good Hope, only a fortnight before the affair at Lydd 
in our own country. In this other instance, more than 
30 tons of dynamite exploded en masse, together with a 
considerable quantity of gunpowder. The shock was 
tremendous. Doors and shutters were burst open within 
a radius of 1} miles, windows were broken up to 1? miles, 
and ornaments were shaken from their shelves up to 
2} miles. But the town of Kimberley, distant only about 
three-quarters of a mile, being screened by the configura- 
tion of the ground, escaped structural injury. It is said 
that the shock was felt at a distance of twenty miles, and 
yet men who were working at a distance of only 500 yards 
from the scene of the explosion, and without the slightest 
protection, escaped unhurt. It is to be hoped that no 
explosion of this magnitude will occur in the vicinity of an 
English town. Last September 141b. of gun-cotton in 
process of drying in an experimental oven at the Royal 
Gunpowder Factory, Waltham Abbey, exploded and 
caused considerable local damage. Windows were broken 
up to 300 yards, and débris was projected to a distance of 
100 yards. The gun-cotton was heated and confined, 
hence the violence of the explosion. A “ carcase” shell 
burst at Woolwich Arsenal and caused somewhat serious 
injury to an officer in the Royal Artillery ; and in the 
autumn some gunners were severely injured during 
experimental] practice at Shoeburyness, a shell exploding 
prematurely. When Colonel Majendie writes the 
history of 1885 he will have to record the far more 
terrible disaster which took place at Shoeburyness last 
spring, when a perfect sweep was made of some of 
the most eminent artillerists of the day by the explo- 
sion of the Lyon shell. Strange and powerful explo- 
sives are being handled in unaccustomed ways in these 
days, and it may be feared that accidents of a serious 
character will occur from time to time in which even the 
experts will be taken by surprise. Explosions of another 
sort have lately plagued the metropolis, a quasi-political 
conspiracy having made use of dynamite in the execution 
of its wretched designs. The results, although hurtful 
enough, have fallen far short of what might have been 
anticipated, and the public have been by no means panic- 
stricken at the miserable exploits of the dynamite faction. 
The most diabolical device seems to have been that of the 
dynamite bombs seized at Birkenhead when John Daly 
was apprehended. Experiments showed that these con- 
trivances would have been terribly fatal if employed for 
the destruction of human life. 

The list of explosions enumerated by Colonel Majendie 
is remarkable for its extent, and for the diversity of the 
circumstances. To the Chief Inspector it must almost 
appear as if explosions were the normal condition of things. 
But he is able to announce some degree of improvement. 


We have referred to the danger which formerly accom- 
panied the conveyance of explosives. Since the passing of 
the Act, now ten years ago, there has been only one year, 
namely, 1883, in which there has been any accident 
connected with this kind of conveyance. There is one 
class of casualties over which the Act gives no control. 
This comprehends the “use” of explosives, and here the 
accidents show a decided tendency to increase, the number 
being seventy-five last year, as compared with sixty-four 
in 1883 and fifty-one in 1881. In the “keeping” of 
explosives there were only two accidents last year, and 
in neither case was any injured. Concerning the 
the accidents which arise in the “use” of explosives, it is 
singular that while there is somewhat of an increase in 
respect to gunpowder, there is a decrease in the case of 
dynamite. Possibly the improvement in this latter instance 
is due to the warnings and instructions issued by Colonel 
Majendie’s department. An interesting chapter in the 
report has reference to “experiments.” Here we are 
carried into the region of artillery, and an account is given 
of the investigation conducted at Woolwich Arsenal with 
a view to test the liability of certain slow burning gun- 
powders to explode when set fire to, and to communicate 
explosion to other like powders. A charge of 97 1b. of 
Waltham Abbey “ cocoa” powder was fired at a distance 
of 4ft. from a similar charge, each being contained in a 
case composed chiefly of cork and canvas. The result was 
a “dull explosion” of one cartridge, the adjoining case 


ed | being not even overturned. The experiment was repeated 


ata distance of 2ft., and then at as little as Gin. The 
adjoining cases were overturned by the shock, but in no 
instance were their contents fired. In the next place a 
charge of 851b. of Rottwell’s “ cocoa” powder was fired, 
a similar charge being placed at the distance of 6in. 
The ignited powder threw up showers of burning 
prisms, but there was no explosion according to 
the usual meaning of the term, neither was the 
contiguous cartridge fired. The general result of the 
experiments was to show that with all slow-burning 
cannon powder the risk of communicated explosion, at 
least up to about 1001b., is very small, even when the 
intervening protection is extremely slight. The firing of 
such powder, when the quantity does not exceed 100 lb., 
and ? ta is no confinement beyond that of the ordinary 
cartridge case, simply leads to a rapid deflagration, 
unaccompanied by any distinct report. It is curious that 
these sluggish powders ignite under the impact of a rifle 
bullet. While gunpowder may thus be made to behave 
with mildness, attention is drawn to the perils connected 
with the lighter kinds of petroleum. The vapour of 
benzoline is a fruitful source of peril, of which a painful 
example has occurred within the last few days at an oil- 
shop in Bermondsey. Colonel Majendie is of opinion that 
the law should take cognisance of mineral oils, whether 
volatile or not. The Petroleum Act is at present limited 
to oils which flash at and below a certain temperature. 
But when a petroleum store is in a blaze it is found that 
explosions sometimes occur with oil which is outside the 
purview of the Act. The subject has been frequently 
referred to in these columns, and possibly the law will be 
amended when some alarming catastrophe comes to pass. 


BASIC STEEL. 


In the address delivered by the President of the Institu- 
tion of Mechanical Engineers, at the Lincoln meeting of 
that body, a point of considerable present importance to 
both the makers and the users of steel was raised. 
Touching the relative advantages of iron and sieel for the 
building of ships, Mr. Head pointed out that under present 
circumstances materials eminently suitable for shipbuilding 
and far superior to iron are virtually excluded, because 
they do not coincide with the formula for steel intended 
to be used in reduced thicknesses. The material specially 
referred to is the steel made by the Bessemer basic process. 
Although this process has now been before the public for 
several years, and has been employed successfully in the 
manufacture of steel rails and bars, it has not, so far as we 
know, been used to any appreciable extent for the produc- 
tion of ship-plates in this country ; and in the few instances 
where to our knowledge it has been so employed the 
results have not been encouraging. The reason of this, 
according to Mr. Head, is not far to seek. Lloyd’s Com- 
mittee has fixed the strength of steel for ae at 
from 28 to 32 tons per square inch for all thicknesses. To 
this requirement no exception could reasonably be taken 
by steel makers using the Martin-Siemens open-hearth 
furnace. Ever since the introduction of mild steel mate- 
rial has continued to be produced within these limits of 
tenacity with ease. But what is easy of attainment with 
Martin-Siemens steel is, we are told, difficult, if not impos- 
sible with the Bessemer basic metal. That material comes 
up to, and, indeed, considerably exceeds, Lloyd’s require- 
ments with certainty and regularity in every respect but 
one, and that one is the tensile strength. In this particu- 
lar it stands at from 24 to 28 tons to the inch, instead of 
standing at from 28 to 32 tons. Unless, therefore, the 
method of manufacture of basic steel can be so improved 
as to render the material capable of withstanding a higher 
stress, or the present limits of tensile strain demanded by 
Lloyd’s can be reduced so as to admit of the weaker steel 
being used, the extension of the production of basic steel 
will be effectually cut off, so far, at least, as concerns ship- 
building. That this result is not one to be accepted by 
the steel makers and shipbuilders of the country, except 
under compulsion, none will dispute. We have it upon 
excellent authority that the basic process is the only means 
by which five-sixths of the ore of this or any other country 
can be utilised at all for steel-making. Our own great 
abundance of native iron ore, which would be suitable for 
making steel for shipbuilding if the basic process were 
available, is now being neglected, whilst our makers have 
to import from Spain and elsewhere the description of 
material which alone is suited to the Martin-Siemens pro- 
cess, Whatever opinions may be held —* the con- 
clusions arrived at by Mr. Head, it will be generally 
admitted that the question which he has so pointedly 
raised is one demanding the serious consideration of every 


one interested in the manufacture or in the employment 
of steel for shipbuilding. Already we are not without 
evidence of the fact that attention is being devoted to the 
subject. We observe from the reports which have been 
appearing in the local daily press of the proceedings of 
Lloyd’s Visiting Committee on the North-east Coast, that 
the matter has been brought prominently before them by- 
some of the steel makers there; and at the approaching 
meeting of the Iron and Steel Institute at Glasgow, the 
centre of the great Scotch iron and steel manufacture, 
we shall doubtless hear more of the question. 

If it be assumed that the manufacture of steel by the 
Bessemer basic process has arrived at a stage beyond 
which it cannot advance in the direction of greater uni- 
formity of quality, and if it can be shown, as we believe 
it can, that the material now produced by that mode of 
manufacture will comply with all reasonable tests, Lloyd’s, 
we take it, must modify their existing rules to admit of 
the introduction of basic steel into shipbuilding. That 
they will do this if the occasion arises we have no doubt. 
We must admit, however, that to our mind basic steel will 
be under great disadvantages as a rival to Martin-Siemens 
steel if it cannot be produced with practical trustworthiness 
above 28 tons per square inch. Basic steel will not be 
entitled to the maximum reduction in thickness of 20 per 
cent. allowed by Lloyd’s in the case of steel of higher 
tenacity. It will indeed be subject to but little, if any, 
reduction at all from iron. It is well known that the 
reduction of 20 per cent. is nominal, and can never in any 
case be maintained throughout the entire scantlings of a 
vessel. A maximum reduction to the extent of, say, half 
that amount or less would work out in practice to a very 
trifling percentage. To all intents and purposes, therefore, 
a ship built of basic steel will require scantlings of the 
same thickness as those now prescribed for iron, In the 
present day, when light ships mean larger profits, and 
when the whole aim and tendency of shipbuilders have 
been to produce the lightest and fastest ships consistent 
with safety and with the economical use of engine power, 
the introduction of basic steel may be regarded as a step 
backwards. We should be sorry to see the basic steel of 
low tensile strength supplanting the Siemens steel of high 
tenacity. As the dead weight ocean carriers of the world, 
we cannot afford to give up a material, the great 
strength and lightness of which in some cases enable 
a few hundred additional tons of cargo to be carried 
beyond what would be possible in a sister vessel built of 
iron. Although basic steel as at present manufactured, 
however, is inferior as a constructive material to the 
higher class steel, it can, we believe, be produced at con- 
siderably less cost—at no greater cost indeed it is said than 
iron, That this will tell greatly in favour of basic steel 
will not be doubted by anyone who is acquainted with the 
circumstances under which steel has come to be used 
instead of iron in many cases. At present marine boilers 
are nearly all made of steel, because steel is obtainable at 
a lower price than iron of the quality hitherto used for 
boiler-making. On the other hand, only about 25 per 
cent. of the vessels built in this country are constructed 
of steel. Steel is used for shipbuilding, not because, but 
in spite of the difference in cost of material. In all cases 
where the advantages of using high strength steel have 
been sufficient to compensate for the increased price of the 
material, basic steel of low strength and reduced price :s 
not likely to supersede Siemens steel. Where, however, 
the enhanced cost of steel has prevented it from taking the 
place of iron, basic steel may be used with great advantage 
to all concerned. We cannot altogether share the over- 
sanguine expectations of the writer of an appreciative 
article on the subject ina Newcastle contemporary. But 
that basic steel will entirely replace iron for shipbuilding, 
and that at no distant date, oihpes not the slightest doubt. 

That being the case, we would put it to the steel makers 
who are employing this process whether they cannot intro- 
duce such modifications of the mode of manufacture as 
will enable them to produce a material of the highest 
necessary tensile strength. Steel rails of thirty-five tons 
and upwards are mA by the basic process, and steel 
plates of twenty-eight tons and*downwards; but why steel 
plates of an intermediate strength and of suitable quality 
cannot be made we have yet to learn. With the science 
of metallurgy brought to such a state of perfection that 
our chemists can tell precisely what will be the effect in 
the finished plate of a given quantity of any of the consti- 
tuent elements of the unmade metal, surely it ought not 
to be a matter of supreme difficulty to determine what 
alteration in the ingredients would effect the object in 
view. The opportunity which will be afforded by the 
meeting of the Iron and Steel Institute next week, of 
having the whole question in all its bearings fully dis- 
cussed by the first authorities on the subject, should not 
be allowed to pass without this being done. Be that as it 
may, everyone will endorse the opinion of Mr. Head that 
it is a disgrace to us as an iron and steel producing nation 
that we import foreign material to build those splendid 
steel ships which are the pride of the ocean, and neglect 
our own inheritance of native iron ore. Such a state of 
matters cannot be allowed to continue, and we must call 
upon the steel makers and upon Lloyd’s to work out 
between them the solution of what to us appears a by no 
means insuperably difficult problem. 


AMENDMENT OF THE PATENT ACT, 


WE print elsewhere the text of the Patents, Designs, 
and Trade Marks Amendments Act, which received the 
Royal assent on the 14th inst. The “doubts” alluded to 
in the second section arose immediately after the com- 
mencement of Mr. Chamberlain’s Act in 1884, when every 
declaration accompanying an application for a patent was 
required to bear a half-crown stamp, on the ground that it~ 
was made under the Statutory Declarations Act of 1835. 
This raised a hubbub amongst patentees, who looked upon 
it as an attempt to add two-and-sixpence to the patent fee. 
The Office stood firm, and a very large number of papers 
were returned to be stamped; but at length it dawned . 
upon the official mind that the public might as well have 
the benefit of the doubt, and sundry half-crowns found 
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their way back to the pockets of the inventors—a fact 
which deserves to be recorded. The question should never 
have been raised. It was done, we believe, by some 
meddling under-strapper, who has by this time probably 
done mischief enough to justify the addition of C.B. to his 
name. It is understood that the present formal declara- 
tion before a magistrate, or a commissioner for oaths, 
will shortly be abolished, so that an invention may be 
stolen with an easy conscience, and without fear of 
a prosecution for perjury, The power given to the Comp- 
troller under Section 3 is very useful, but the extension of 
the period for lodging a complete specification is too short. 
It is difficult to see why a specification which is delayed 
for a month should therefore require three months longer 
to accept and four months longer to seal. The acceptance 
and the waeny sone merely official acts, the latter involving 
nothing more than the filling up of a printed form, Section 4 
is a decided improvement, as it annihilates at a blow the 
entire brood of dropped provisional specifications which 
have always been a source of trouble. The section would 
seem to be retrospective in its operation, and to apply to 
all applications under the Act of 1883. There may, 
rhaps, be some doubt upon this point, the practice 
1itherto having been to allow such lapsed applications to 
be inspected on payment of a fee, but they have not been 
printed or published. The doubts which Section 5 pro- 
fesses to clear up were invented by the writers of certain 
text-books. Perhaps it is as well that they should be 
cleared up, although they are of a purely speculative 
character. Section 6 corrects an obvious blunder. 

We miss from the Act any provisions for remedying the 
defects in what may be termed the judicial department of 
the Patent-office, which defects have been pointed out of 
late in a manner which must be highly unpleasant to 
those concerned. Steps were taken to introduce a clause 
into the Bill empowering the Board of Trade to appoint 
ad hoc a properly qualified person to hear oppositions, but 
it was felt that this did not meet the whole of the case, 
and that a more drastic remedy was necessary. Although 
the Act came into operation on the 14th, inventors cannot 
yet take advantage of it, the necessary rules and scale of 
fees not having been issued. 


FOREIGN COMPETITION, 


Tr is rather suggestive that just at the time when the Royal 
Commission on Trade is getting into form for the commence- 
ment of its labours fresh complaints are to be heard from the 
Staffordshire and Birmingham manufacturers of the keenness of 
foreign competition. Recent instances are, too, adduced of the 
growth of this competition, not only in the Colonies and in 
neutral markets abroad, but also in the home centres. Staftord- 
shire ironmasters are complaining of the increased severity of the 
Belgian and the United States competition, and the machinists 
of Birmingham are complaining of the competition of the Germans 
in the matter of lifting jacks, drilling machines, crabs, winches, 
and such like machinery. It is in the Antipodean, South 
American, and Spanish markets that the competition is 
particularly met with, and it is mainly on account of 
their low prices that the Germans are successful. Merchant 
orders are being placed with German firms which previously 
came to Birmingham, The wrought iron tube makers of Bir- 
mingham and Staffordshire are plaining of the which 
is attending the introduction of tubes of German manufacture 
into the London market. The lock makers have long complained 
of German competition, and just now enamelled hollow-wares of 
German manufacture are beginning to get into circulation in 
consequence of their lower prices. A singular feature of the 
competition in this last branch is that the Staffordshire 
enamelled ware manufacturers are themselves carrying round 
the foreign articles to customers, and the only explanation 
is that, in times like the present, manufacturers have 
to make money as best they can. The coach ironwork 
makers of Wednesbury this week complain of the suc- 
cessful introduction of a French coach clip of superior 
manufacture. Unlike the English article, which is of 
wrought iron, the French clip is stamped, and presents a 
finished and f ing appearance. Birmingham and other mer- 
chants are now ordering the French article in large quantities, 
instead of sending their orders to Wednesbury. Most of these 
complaints have the same origin, namely, the refusal or inability 
on the part of our manufacturers and men to adapt themselves 
to changes, and to the requirements of the markets. Instead of 
this they endeavour to make markets suit their manufactures, 
France, Wednesbury must expect the orders to go abroad. 
hence their reluctance to change. If the foreign manufacturers 
produce improved articles, they will have the market, and if 
Wednesbury cannot produce as good a clip as is obtainable from 


STEAMSHIP INSURANCE, 


In the balance-sheet of a large steamship company on the 
Tyne there is a statement regarding the cost of insurance 
which is well worth attention. The company in question owns 
several steamers, estimated to be worth about £117,000. In the 
past half-year it has paid for insurance a little more than £6600, or 
at the rate of £13,200 a annum. This is a comparatively high 
premium, and it is perhaps of all others the one which is the 


most glaring in the accounts of steamship owners. Indeed, it = 


may be said to be the most costly item in the expenditure on a 
steamship, and it is one which does not seem to show any fall 
with the earning power of the vessel. In the case we have 
named the steamers earn in the six months about £42,000, and 
thus the amount of the insurance is not much less than one- 
sixth of the total earnings of the steamers. It is evident that 
such an enormous cost must, in the present dull state of the 
shipping trade, handicap it seriously, and must have a reflex 
action upon the state of the shipbuilding and marine engineer- 
ing industries. It is of the utmost importance that that heavy 
cost should be reduced, and now that there is a proof that the 
figures of the Board of Trade in regard to loss of life at sea 
were “incomplete” and inaccurate, it is well worth the con- 
sideration of the shipowners and of others concerned whether 
the whole energies of those connected with the Commission 
should not be devoted to the task of endeavouring to lessen the 
loss of life and of property at sea, and thus of reducing the 
heavy drain on the resources of the nation which is going on, 
and which finds one of its results in the extraordinary cost 
under the mutual insurance system we have noticed above. 


PROSPECTS OF REVIVED TRADE, 


_THouGH trade has rarely been in a more disheartening con- 
dition than at present throughout the whole of the South York- 


shire district, there is a remarkable unanimity of opinion that 
the corner has been rounded, and a better day is about to dawn. 
The chairman of one of the leading industrial concerns in the 
Sheffield district spoke hopefully last week of the future as 
regards the businesses carried on by his company in steel and 
iron production. The head of the greatest cutlery establish- 
ment in the world, though admitting that affairs have rarely 
been worse in the general condition of business, is convinced 
that the signs of the times are towards more activity in cutlery 
and hardware, not only for the home markets, but for the 
United States and the colonies, Other authorities entitled to 
speak on the point concur in these views, and altogether the 
situation seems more hopeful than at any period of the year. 
The beginning of confidence in commerce is usually the end of 
adversity. There are no fears of any foreign complications to 
harass our distant markets, and though the general election will 
unsettle home affairs for a time, it is not, as in America, a 
general stoppage of business which ensues; and then there is 
almost the certainty of another abundant harvest to make the 
prospects brighter in the rural districts, which, in their turn, 
react favourably on the large centres of manufacturing indus- 
tries, At the same time, with decreased traffic, there is a sig- 
nificant rise in the value of American railway stocks, while 
home railroads keep at firm quotations, 


LITERATURE. 
Die Steuerungen der Dampfmaschinen. By Emu Brana. 
Julius Springer, Berlin, 1885. 

Tue subject of this book, as the title indicates, is the 
valve gears of steam engines. A complete and thorough- 
going special treatise on this subject in the English language 
would Ge weer welcome at the present time. Zeuner’s 
“Valve Gears” is to be had in English, but is not what is 
wanted. As the author of the book now under review says 
in his preface, there have been few departments of 
mechanics in which inventive talent has worked so strenu- 
ously in recent years as in that of valve gears, The pro- 
gress in this section of design is so rapid that even 
the volume before us, whose preface was written at the 
end of last year, is by no means up to date. For 
instance, it makes no mention of Marshall’s or Joy’s 
gears, nor of Davey’s “differential” engine valve gear. It 
gives a brief description of Brown’s gear, which may be 
said to be the forerunner or parent from which many 
others have been developed, but which has been now so 
much improved on that we suppose no one would think of 
using it anew in its original form. The most recent 
examples of design which this book contains are the new 
Sulzer and A. Collmann’s, which appeared first at the Paris 
Exhibition of 1878. The principal motion of the new 
Sulzer gear is a wonderfully beautiful adaptation of very 
simple means to attain a final motion which is by no 
means simple in its character. The drawing of this 
at once suggests further improvement in the direction of 
simplification of mechanical detail, more especially in the 
connection between the governor and the cut-off trip gear. 

Professor Emil Blaha’s book consists of 183 pages of 
text and thirty plates, containing in all 238 figures. Both 
text and plates are singularly free from errors in printing. 
Nothing is more trying to the reader of a book like this 
than to find discrepancies between the letters as placed in 
the diagrams and those used in the text. Throughout the 
whole of the plates we have detected only one or two such 
misplacements, which says a great deal, not only for the 
engraver, but also for the painstaking conscientiousness of 
the author’s revision. 

The whole subject is divided into slide valve gears, lift 
valve gears, Corliss gears—Priicisions Steurungen—and 
rotary valve gears. Among the elementary explanations 
given at the beginning occurs a very neat diagram, show- 
ing the accurate position of the piston for every angle of 
crank rotation, taking into account the obliquity of the 
connecting-rod. The diagram is easy to draw, for it con- 
sists simply of two circles, whose radii are the connecting- 
rod length, and this minus the crank radius, the centres 
being placed distant from each other by the crank radius 
or half-stroke. This is Miiller’s diagram, and was given 
in Miiller’s translation of Zeuner’s work in 1869. 

Considerable space is devoted to the construction and 
uses of Zeuner’s well-known slide valve diagram. This 
diagram is no doubt used more now in England than 
it used to be, but we question whether it will ever 
become very popular. It has this inconvenience, 
that in using it one must imagine the dead points 
and the direction of rotation of the crank reversed. 
This is always confusing. What are its advantages? 
It shows the displacement of the valve for each 
angular position of the crank, but so does the simple 
circle representing the path of the excentric circle with 
quite as great if not greater accuracy. This displacement 
is shown in Zeuner’s diagram in a variable direction, which 
never coincides with the true direction except at the dead 
ints; the simple circle above referred to shows it always 
in its true direction. A diagram may easily be drawn on 
cardboard which will give permanent means of solving all 
— slide valve problems without further drawing, and 
with no calculation beyond adding or subtracting one or 
two numbers read off the card, and this too taking into 
account the obliquity of the connecting-rod. It consists 
simply of a circle with two separate scales marked round 
its circumference, the diameter of which is divided into, 
say, 100 parts. The diameter is taken to represent to two 
different scales the strokes of the piston and of the valve. 
The writer has used this for many years, and when so 
simple and accurate a device is at hand he is certainly 
not likely to take the trouble of drawing out Zeuner 
diagrams, which after all leave one without any means 
of taking account of the connecting-rod obliquity. This 
latter must be dealt with by a separate construction. Any 
one who has ever attempted the simplest designing in this 
subject knows that it is inadmissible altogether to neglect 
the effect of this obliquity. 

A very considerable number of different forms of the 
slide valve is given in Blaha’s book. It is curious to note 
how few of the possible forms are used in common practice. 
Various forms of expansion slides are also described, and the 


Zeuner diagram is used to elucidate the motion of the top 
slide over the under. 

This part of the book contains little or nothing that is 
new. It is followed by analytical investigations of the 
various slide valve reversing link motions, Gooch, Stephen- 
son, Allan-Trick, Heusinger von Waldegg, Pius Fink, 
Deprez, Klug, and Brown. 1 these are solved first 
for the symmetrical cases mostly met in practice, and 
then for the general case of the two excentrics having 
different radii and angular advances, All these solutions 
are confessedly approximative. There seems to be a 
fatality hanging over authors on subjects like this that 
drives them invariably to the algebraic or cartesian methods. 
The more complicated and difficult the problem is of solu- 
tion by this method, the more tenaciously do they seem 
to cling to it. Their pages thus become filled with the 
longest and dreariest arrays of equations, and at every 
turn one finds oneself making a new “approximation” in 
order to get over some new difficulty. At the end one 
feels quite uncertain whether the sum total of the 
“approximations” has not led one considerably astray 
from the truth. We cannot blame our author here much, 
because he has only faithfully reproduced what others have 
done before him. But now that modern geometry has ad- 
vanced so far, and graphic methods are sogenerally employed, 
surely it is time that all this should be reformed in our 
tant natin and that the more powerful and more exact 
modern methods should be introduced in the teaching of 
such subjects as this now under consideration. It takes four 
heavy pages of the above mathematical equations to prove 
that the motion of the valve obtained from any of the 
foregoing link motions is approximately the same as would 
be given by a simple excentric of suitable dimensions. 
But a simple diagram and three or four lines at most of 
geometrical explanation are quite sufficient for the pur- 
pose. The labour of obtaining the general approximative 
equation is so great that the author sticks to it and applies 
it freely, even when a little consideration of the geometry 
of the case would show that the approximation has become 
a very rough one indeed, as in the cases of the Brown and 
the Deprez gears. 

In the chapter devoted to “Priicisions” gears our 
author uses graphic methods to a greater extent. He 
defines the essential feature of this class of valve mechan- 
isms to be that the cut-off is wholly regulated by the 
governor. Further, the steam valve, he says, opens gra- 
dually and closes suddenly; but we find a slight incon- 
sistency here, because in one of his sub-classes the opening 
and closing of the valve takes place both nearly at the 
same rate. He has three sub-classes of “ Priicisions” 

ear, viz., (a) the trip mechanism is disconnected by the 

irect action of the governor; (b) one or other of the two 
teeth or tappets of the trip mechanism is shifted in posi- 


tion by the governor; (c) the general configuration of the . 


link work is shifted by the governor. That part of the 
mechanism extending from the trip arrangement to the 
valve is called “passive,” while the rest of the link 
work, which is continuously in motion, is called the 
“active” part. The two teeth or tappets, which engage 
only during the period of admission, are distin- 
guished as the “passive” and the “active” tappets, 
and a further sub-classification depends upon whether the 
governor acts upon the active or the passive part of the 
mechanism. The need of this somewhat minute sub- 
division arises from the very large number of patented 
mechanisms which come under this class, many of which, 
however, differ not at all in principle and hardly at all in 
constructive detail. The gears described at length are the 
old and the new Corliss; those of Inglis and Spencer, of 
Bede and Farcot, of Welner, the old and new Sulzer, that 
of Regnier, and those of Collmann and of Brown. 
valves are divided into oscillating and continu- 
ously rotating valves. The former hardly needed to be 
treated separately from ordinary reciprocating slide 
valves, as their geometry is exactly the same, and they 
obviously present no points of advantage. The latter 
may either be fiat, as in Brotherhood’s three-cylinder 
engines, or of cylindrical or Sperging form. The 
geometry of the motion of both these latter is precisely 
the same, although, of course, the constructions of the 
valves are extremely different. These valves, especially 
the cylindric or slightly conical, present many advantages, 
chiefly as regards the avoidance of frictional resistance 
to motion. Their relative disadvantage is that by no 
ready means can the speed of closing be made great, while 
that of opening is left gradual. The wear also is not easily 
taken up, and this is the more important the less perfect 
the balancing is. Again, it is not this form alone that 
rmits of perfect balancing. An example of a perfectly 
lanced flat-faced slide valve is seen in Outridge’s patent, 
which deserves to be more known than it is. 

We can compliment Herr Blaha upon producing an 
excellent text-book. If some Englishman would follow 
his example, and at the same time improve upon his per- 
formance by using exact graphic methods in preference 
to tedious and inaccurate rim we and also by describing 
the most recent valve gears as well as the older ones, the 
British engineering public would be benetitted. 
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THE CLIMAX VERTICAL ENGINE. 


THE LONDON AND COLONIAL ENGINEERING COMPANY, ENGINEERS. 


SSS 


THE accompanying engravings 
represent the type of vertical 
engines now being made by the 
London and Colonial Engineer- 
ing Company, of Lombard-street, 
E.C., from the designs of Mr. 
Geo. A. Goodwin, of 2, Victoria 
Mansions, i The 
engines are simple in design and 
have several features worthy of 
notice. The engine illustrated 
is of 4-horse power nominal, 
the cylinder being 6°75in. dia- 
meter, and the stroke 10°75in. 
They are thus large for the 
nominal power, and the bed 
plates, fly-wheel, bearings, and 
crank shaft are all large. The 
governors are of a new form of 
high speed type. The engines 
are intended to indicate four 
times their nominal power when 
working with 60 lb. steam at 
168 revolutions per minute. The 
construction of the engine and 
of the details is clearly seen from 
our engravings, and most of the 
dimensions are given. The crank 
shaft is 2°75in. diameter, the 
steam pipe 1‘bin., exhaust pipe 
2in., suction and delivery of feed 
pump 1°25. The engines are 
well designed, and offered at 
prices which the makers will no 
doubt have to increase. Their 
construction is sufficiently ob- 
vious from our engravings, 
though we may observe that 
the governors, which are shown 
in their position in Figs. 1 and 
2, but not in detail, will be 
more fully illustrated in connection with another engine in a 
future impression. It should also be noted that Fig. 11, which 
is a section through the frame in plan, ison a small scale. The 
feed pump is shown by Figs. 6, 7, 8, and 12. 


—Bull, Soc, Chim., 48, 265-272:—‘‘The principle of maximum 
work reduces the phenomena of chemical change to two funda- 
mental data—the one, the heat evolved in the reaction taken by 
itself, the other, the heat change resulting from the dissociation of 
the ing substances, Although it cannot at present be defi- 
nitely stated that an absorption of heat never results from 
chemical action, yet such an absorption always results from a 
decrease of energy, brought about by dissociation of the original 
substances or their derivatives, or from a ey Ad physical state 
and specific heat. These phenomena of dissociation, fusion, 
vaporisation, and in general ba changes, result from the tem- 
= for the chemical action ; thus, chemical affinity, 
n so far as it is measured by the heat disengaged, is expressed by 
the sum of two terms, the one a constant, or the heat disengaged 
at 273 deg., the other variable with the absolute temperature, 
The latter function of the temperature can only acquire a certain 

ue in cases in which dissociation has commenced, whether of 
the initially reac substances or of dary pounds, 
such as hydrates, acids, or double salts, Although this condition 
of dissociation is essential for the production of chemical equili- 
brium, yet it is further necessary that it should give rise to a cycle 
of reversible c , such as the double decomposition between 
the metallic chlorides, bromides, and iodides, us the author 
has shown that whether potassium bromide reacts with silver 


chloride, or silver bromide with potassium chloride, there is ; 


equally an evolution of heat—an observation confirmed by 
Potilitzin, who has proved that bromine can replace, to a certain 
—, its equivalent of chlorine in metallic chlorides. These 
reversible phenomena are due to the production of metallic per- 
bromides and chlorobromides, the existence of which explains the 
difficulty Sa in the complete displacement of bromine by 
chlorine. + low temperatures the action of bromine on chlorides 
is always accompanied by an evolution of heat.” 


THE ANTWERP EXHIBITION AWARDS,’ 


TuE following is a bet ew list of the awards. Hors Concours 
as Jurors :—Easton and Anderson, London; W. J. Bush and Co., 
London. Diplomas of Honour: Price’s Patent Candle Company, 
Limited, Battersea; J. Brinsmead and Sons, London; Bullivantand 
Co., London ; George Hodgson, Bradford ; W. D. and H..0. Wills 
Bristol; West Central Sanitary Company, London; T. Jowett and 
Sons, Sheffield; Kendall and Gent, Manchester; Smith and 
Coventry, Manchester ; Laird Brothers, Birkenhead; Peninsular 
and Oriental Steam Company, London ; Union Steam re f 


son and Co., Manchester; S. 
Nilver medals : G. Cradock, Wakefield ; J. Grayson, Lowood, and 
Co., Sheffield; W. Harriman and Co., Limited, Blaydon-on- 
Tyne; Nettlefolds, Limited, Bi ham; Hopkins and Sons, 
Birmingham; E. Brooke and Co., Huddersfield; J. J. Miller 
and Co., Bermondsey ; Harcourt and Co., Birmingham 


reezing 
P. L. Simmonds, lon; 
Trade Journal, London; Arnold S 
Wickwar; J. M‘ 
London ; i 


and Co., London; Sissons andCo., 
Hull; R. Gibbs, Liverpool ; Haw- 
thorns and Co., Leith; Procter 
and Co., London; J. Veitch- 
Wilson and Co., Glasgow; J. 
Stott and Co., London; Cham- 
berlain and Smith, Norwich; 
Francis Falkner, Dublin; Wake “ 
and Dean, London; George ce 
Cheavin, Boston; Kevolving Ball i 
Filter Company, London ; Joseph 
Long, London ; Moritz Immisch, 
London; Fairbank and Co., = 
London; G. West and Son, Gos- a 
port; Frank Riley, Tadcaster; pe 
Greenhalgh and Sons, Mansfield ; 
Finlay Bros. and Co., Belfast; 
Rochester Company, Ro- 
F. Selby and 
mingham; Harrington, ndon ;. 
Gustav. Mellin, London; T. R. 
Harding and Sons, Leeds ; Tom- 
kinson and Adam, Kiddermin- 
ster; Thomas Tapling and Co., 
London; E, Smith and Co., Coal- 
ville ; D. Rudge and Co., Coven- 
try; Surrey Machinists Company, 
on ; ast ompany 
Limited, Belfast; T. Bradford 


Gordon and Co,, London; James Howarth Farnworth. Bronze 
Medals,—A. G. Souter and Co., London; Edward Smith and Co., 
Coalville; A. Boake and Co., London; Jeyes’s Companys 
London ; North British Rubber Company, Edinburgh ; : alker 
and Harrison, London ; Phospho-Guano Company, Limited, Sea- 
combe ; Lambert and Butler, London ; John Busch, Oldham ; W. 
G. Clarke and Sons, London ; Thomas Farmer and Co., London ; 
Maurice de Leon, London; W. Luks, London; A. Tagliaferro, 
London ; Fal Valley China Clay, Company, London; Gwan Cae 
Gurwen Colliery Company, Limited, Rotherham; Wills and 
Sons, Birmingham; D. Macpherson and Co., London; B. and 
S. Massey, Manchester; Joseph Long, London; H. Mase, Lon- 
don; Glenboig Union Glasgow ; 
Scott, Cuthbertson, and Co., London; Bet Smith and Son, 
Stockport ; General Fibre Company, Limited, London; G. Farmi- 
loe and Sons, London ; T. Jowitt and Sons, Sheffield; Smith and 
Paget, Keighley ; ©. Hills and Sons, Dover; James Howarth, 
Farnworth ; W. Jessop and Sons, Sheffield; Swan and Hunter, 
Wallsend; Suter, Hartmann, and Co., London; J. Maclean, 
Pennycross; M. Immisch, London; Birmingham Vinegar Com : 
ny, Birmingham ; A. Smith and Stevens, London; C. Lancaster, As 
em aay Honourable mention : Macnaughten Brothers, Glasgow ; 3 
S. Gulliver, Aylesbury ; Voile and Wortley, London; Fullw 
and Bland, London ; ttish Central Aérated Water Company ; 
W. Guest and Co., Sheffield; J. G. Stormont, Birmingham ; J. ie 
Pickering, Stockton-on-Tees; G. Wright and Co., London ; 
British Syphon Manufacturing Company, London; R. Brooksbank, 
Keighley ; Lamb and Waitt, en ; Proctor and Co., London : 
J. L. Thompson and Sons, Sunderland ; L, Parr, Newcastle. 


ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Harry H. Meades, engineer, 
to the Nankin, additional, for the Howe ; G. V. Cawley, assis. engi- i 
neer, tothe Himalaya; Wm. Whittingham, assis. engineer, to the - 
Nankin, additional, for the Howe; Geo. G. win, assis. engineer, 


tothe Malabar; Martin Stuart, assis, engineer, to the Himalaya. 


| = | — 
ft Fic SS | ASS. 
Davis and Co., Limited, Lon- 
{ = don; Gear Meat Preserving and 
3 FIC.. = Fic.2, 
Wood, and Co., London; Carr 
and Co., Carlisle; Maconochie 
q = Brothers, Lowestoft; Thomas 
si Heron, London; Musgrave and 
te. | Co., Limited, Belfast; Sardou 
L t and Co., London; Philip Morris ) 
| | y, ( 
q = \ | / \ 
= | 
\\ 
\ Y and Co., “Manchester; Charles 
; " Thompson and Co., London ; C. 
q | P. Sandberg, London; Carr and Wonson, London ; Shippey Bros., 
. Pp London; Saxby and Farmer, London ; Lamb and Wall, Liverpool ; 
4 Oakeley Slate Quarries Company, Port Madoc; W. Smeaton, Lon- 
don; Macevoy and Holt, London; D. A. et a and Co., 
; arnoustie > Slate on. and Slater, two medals, London ; John 
PRINCIPLE OF MAximUM WorK.—The following abstract is given 
in the Journal of the Chemical Socrty of a r by Berthelot 
P Medals: John Smith, Tadcaster ; John Corbett, M.P., Broms- 
grove; F. C. Calvert and Co., Manchester; Broxbourne Oil 
Company, Glasgow; Charles Turner and Sons, London; Central 
Queensland Meat Export Company Limited, Rockhampton ; Pitt 
and Co., London; John Dewhurst and Sons, H. 
Stephens, London; Spratt’s Patent Biscuit Works, London; 
London Manure Company, London; Johnson Brothers, Hull; 
John Moir and Son, London ; Smith and Coventry, Manchester ; 
James Taddy and*Co.,' London; J. H. and J.. Van Ryn, Cape 
Town; George Cheavin, Boston; Droitwich Salt Company and 
London Maltine Manufacturing Company, Limited, London; J. 
and W. Hodgson, Bradford; Henry Archer and Co., London; 
British and Foreign ‘Bible Society, London; P. A. Maignen, 
London; Glenborg Union Fire Clay yy Limited, 
ver a Tatham and Ellis, Ilkeston; N. B. Allen and Co., 
Neath; Eugene Rimmel, London; G. H. Ramsay and Co., 
Newcastle; Thomas Carr and Co.,' Scotswood -on-Tyne ; 
W. Benson and Son, Newcastle; Andrew and James Stewart, 
; Glasgow ; W. Avery and Sons, Redditch ; Kirby, Beard, and Co., 
London ; George Richards and Co., Manchester; Samuel Brooks, 
a Manchester; Vincent Robinson and Co., Limited, London; D. ; 
Rudge and Co., London; Saxby and Farmer, London ; Berthon 
Boat Limited, Romsey Hornsby and Co., Grant- 
ham ; E. Green, Manchester; J. Lee and Sons, Halifax ; Samp- | 
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LOCOMOTIVE BOILERS. 


Tue American Master Mechanics’ Association some time 
since appointed a committee to report on boilers. The 
following is the report prepared by the committee and 
read at the last meeting of the Association :— 


Mr. President and Gentlemen,—The slight result that followed 
the issue of circulars the last few years is the reason no circular 
was issued this year by your Committee on Boilers, its working 
members believing that a résumé of the past work, rating the 
points from which progress had been made, would probably prove 
interesting and elicit free general discussion. 

Steel plate.—Steel was reluctantly used in 1869—see p. 10 of 
report for that year—but 200 boilers of steel are reported in 1875 
—p. 15—and it is recommended in that year—p. 16—exclusively 
recommended in 1877—p. 52—and the committee is unanimous 
in 1878—p. 86. In 1870 an opinion from a French engineer was 
quoted—p. 18—saying steel plate for boiler use should be ~—— 
of hardening; presumably he was using the metal in barrel plates, 
and to reduce their thickness and weight required a metal of high 
tension which he would secure in a steel that tempered by immer- 
sion. But in 1871—p. 10—the complaint was that it was manu- 
factured too hard, and in 1875—p. 16—steel that will not harden 
is recommended more especially for fire-box service. The steel we 
now easily procure, and should use for both sheet and furnace, has 
but a small percentage of carbon, say from “15 to ‘20 per cent., and, 
therefore, ft fairly free from silicon, phosphorus, &c., will not 
harden, is mild and ductile, working under the hammer, even 
when cold, most freely ; has a breaking resistance of from 62,000 
to 65,000 1b. per square inch of section, with an extension of 24 to 
25 per cent. and length of 10in. A good shop test—in addition to 
bending overat a point. in the test piece where it has been punched 
either cold or after it has been heated and dipped in water—is to 
take a narrow strip through which a hole one-fifth its width is 
punched and then enlarge the hole with a drift and flagging hammer 
to full three times its original punched diameter withoutsplitting the 
strip. It may be said that there is now no practical limit to the size 
that steel sheets of desirable quality and thickness can be procured. 
The Canadian Pacific Railway are making the straight portion of 
wagon top boilers in one plate, and receive sheets lift. 3in, x 
8ft. x j;in., and last year at Erie, Pa., gin. plates 16ft. long were 
bent cold in rolls to a curve of 30in. ius, so that two sheets 
made one boiler 16ft. long and 60in. diameter, with but two longi- 
tudinal joints in barrel ; and Mr. Webb has rolled from the ingot and 
used yzin. steel plate 11ft. 3in. wide by 12ft. 9in. long in one barrel 
ring. This practice is in line with the strong recommendation of 
the committee in 1871— 14—but, as they point out, it requires 
special rolls to be built for bending the plate. Mr. G. S. Strong 
says he is now constructing a 56in. straight boiler for 175 lb. 
pressure, with all longitudinal seams welded. Welded seams, 
when iron plate and coke fire were used, give at best but an 
ultimate tension of 14 tons and 64 per cent. extension for 22 tons 
iron; therefore, it is not a matter of surprise that such a form of 
joint was seldom used, but now Mr. S. Fox, using 22 ton mild steel 
and common gas flame for heating the scarf, secures a weld aving an 
ultimate tension of 21 tons and an elongation of 84 per cent. in a 10in. 
length, that is an increase of 50 per cent. in strength and 30 per cent. 
in ductility; although it should k be noted that this excellent result 
is but one-third the ductility of the unwelded steel plate. Some 
careful experiments show that very mild steel, after annealing, 
loses somewhat in resistance to ultimate tension and in ultimate 
percentage of extension, or, in other words, annealing does not 
necessarily improve the natural plate. Nevertheless, if holes are 
punched im plate, or plate has been flanged or set when warm, 
mild steel must be annealed, the annealing furnace temperature 
not being carried too high—a blood of cherry red is quite sufficient 
—the time in furnace not prolonged beyond the point that will 
secure thorough and equal temperature, and the cooling not too 
much hurried S contact with damp earth, or a current of wind at 
low temperature. Neither should there be any attempt to “‘ soften 
off” by cooling in a bed of sawdust or ashes. If the flanging, 
setting, or any other distortion, such as bending in the rolls, can 
be done cold, there is no necessity for annealing either plates or 
bars, but all such setting is preferable done under the steady 
pressure of hydraulic tools. 

Drilling v. punching.—In 1872—page 19—preference is given to 
drilling rivet holes rather than to punching, but with the leather- 
like ductile metal now supplied and within the limits of ordinary 
thickness of boiler plate used in locomotives the extra expense of 
drilling is not justified, and the excess diameter of hole in die 
over punch need not exceed 1-32in. for plates }in. thick and under. 

Rivets.—Steel rivets are not repo! as being in use in 1871— 
page 12—neither are they used to any extent at this date, yet in 
view of all the conditions of the case, and until the obscure matter 
of galvanic action and its influence on corrosion, pitting, and fur- 
rowing, is more clearly understood, it would be wiser to use steel 
rivets with steel plates, thus bringing metals together that are quite 
similar in nature and electric affinities. The proportions for 
rivetted joints that suited iron plates have apparently in many 
instances been transferred to pn pe wr of similar thickness with- 
out any serious question as to their similarity, whereas the weight 
of their evidence—more particularly the elaborate experiments of 
Professor A. B. W. Kennedy for the Institute of Mechanical Engi- 
neers—show that to attain a joint of maximum strength, a larger 
proportional rivet area to resist shearing is required, with 
steel rivets and steel plates, than with iron, the larger dia- 
meter, however, permitting a wider pitch. Thus for single 
rivetted lap joints, the pitch found is 2°25 diameters 
of rivet hole, and diameter of hole 2°25 thickness of a single 
plate, the diameter of the rivet being about 1-32in. less 
than the hole. If this proportion should not divide out well, the 
pitch should be increased to 2,3, or 2°4 diameters. This, fora 
gin. plate, will give a fin. hole and 2in. pitch, a wide departure 
from average practice in iron plates or in steel plates with iron 
rivets; and the reason for this altered proportion is found (1) in 
the fact that in a material so ductile as modern boiler steel the joint 
is hel materially by the great comparative excess of strength in 
the plate after holes are cut through; and (2) that while the plate 
is comparatively so much stronger than before, there is no corre- 
sponding increase in the shearing resistance of the rivets over the 
strength commonly found in iron rivets. The average practice in 
Zin. iron varies from jin. rivets with 1jin. pitch and j}in. rivets 
with ljin. pitch to fin. rivets with 2in. pitch as a maximum. A 
2in. pitch is rarely used for any diameter of rivet, and we know of 
no practice in gin. plate using rivets of larger diameter than 
#in., whereas jin. would make a stronger and better balanced 
joint for very mild steel, and will secure a single rivetted joint 
having 60 per cent. of the strength of the unperforated plate. 
For double rivetted joints, either lap or butt, using a diameter of 
rivet that is 2} times the thickness of the single plate, the pitch 
should be approximately four times the diameter for the thickness 
of plate commonly used in locomotive practice, the pitch being 
proportionately narrowed as the tenacity of the plate is higher 
than 30—long—tons per square inch. The position of the second 
row of rivets should be such that the net diagonal area of plate or 
area along zigzag line should not be less than 30 per cent. in excess 
of the net area across the joint, and 35 per cent. is better than 30 
per cent. The general tendency of present practice—a survival 
from other days and other ‘conditions—is to put too many small 
rivets in a double joint, as if afraid the joint would leak, but 
pitches of 3in. in Zin. plate are tight at 1201b, pressure, and in 
plates pitches of are tight at 1601b. 

Power rivetting.—Machine rivetting by a single squeeze was not 
approved of in 1871—-p. 70—but the steam piston rivetter giving 
several strokes was. This is now practically superseded by the 
hydraulic piston, having the merits of the single close squeeze and 
the adjustability of the steam piston, producing work of un- 
equalled solidity, and dispensing with the necessity for caulking, 
as boilers are now turned out tight under the test pressure of 


1601b. A large amount of boiler patching, and almost the whole 
of the work on new tender tanks in position, can be done by the 
ae eer hydraulic tools of W. R. A. Tweddell—specimens of 

ydraulic rivetted joints exhibited. A noteworthy point about 
hydraulic rivetting is that even in those cases where it does not 
increase the absolute strength of the joint, it makes it so much 
stiffer that visible slip does not commence until the pressure is 
from 100 to 125 per cent. higher than when slip commences in 
hand-made joints. This explains why hydraulic rivetted boilers 
do so little weeping under high test pressure. 

Caulking.—One source of danger in boiler manufacture is exces- 
sive joint caulking—both inside and out—with sharp-nosed tool so 
close to inner edge of plate as to indent, and in many cases actu- 
ally cut through the skin or the lower plate. The old style of 
caulking, that put a positive strain upon the rivets commencing 
distortion and putting excessive stress upon rivets—already in high 
tension—before boiler commenced work is, we hope, fast becomin; 
a thing of the past. With a proper proportion of diameter an 

itch of rivet to suit steel, all that is required is the use of a light 
uller—used by Mr. Webb, London and North-Western Railway— 
which does not force the joint. The use of a round-nosed tool, of 
which some good work was shown at the Centennial Exhibition at 
Philadelphia, is not as good, but it is infinitely better than the 
caulking tool which has often started cracks that worked inwards 
or resulted in furrowing. There is but little need for caulking 
if means are taken to secure a clean metal-to-metal face at 
the joint. When the plates are put together in ordi 
course of manufacture, a portion of the mill scale, blac 
or magnetic oxide, has been shaken off, but part is left 
on, and this is reduced to powder or shaken loose in the course 
of rivetting and left between the plates, thus offering a tempt- 
ing opening for the steam to work through, and is really the 
cause of the heavy caulking that puts so unnecessary a pressure 
on both plate and rivet. A clean metallic joint can be secured by 
passing over the two surfaces waste wet with a weak solution of 
sal-ammoniac and hot water—an operation certainly cheap enough 
both as to materials and labour required. This practice has been 
carried out with success for years on the London and North- 
Western Railway. The result of such practice is that the rivetted 
joint can be allowed a wider margin beyond outer edge of rivet, 
the rivets themselves to have a larger diameter, which mild steel 
absolutely requires, and the rivets to be pitched ep teen 4 
farther apart, as the pitch has often heretofore been controlled 
more by the resistance uired to meet the heavy use of the old 
caulking tool than settled by an investigation into the best propor- 
tion to secure the utmost strength for given thickness of the "naa 
material that is now almost exclusively used in locomotive boilers. 

Crown stays.—Crown stays should be “‘double plated transverse 

irders lin. clear of sheet,” said the committee in 1869—page 10. 
1871, however, the troubles incident to this class of stays are 
fully recognised—page 15—and the recommendations are for bars 
to be fewer and stronger, entirely supported from outer shell, that 
the clearance underside be increased, and that washers and distance 
ferrules be dispensed with. If this class of stays is to be used, 
nothing better is shown than the solid steel crown bar castings— 
1883, page 80—but your committee cannot but continue to emphasise 
their recommendation to the use of rods screwed through both 
crowns with their ends rivetted over, a plan so old as to have been 
used in Stephenson’s Rocket in 1829, and for which a patent was 
granted in 1848. In 1871—page 16—this system is said to be weak, 
but your committee have been looking for a case of failure in this 
of staying without success, even in boilers that have the two 
crown sheets so far from being el that the stay is a long way 
from being perpendicular to either sheet. In fact, an angle that 
permits of but one perfect and complete screwed thread for a con- 
tinuous circumference, will—if the rivetting over be carefully done 
—prove sufficient to last out the inner res bay Bolts with their 
heads on the inside of the inside fire-box may be safer—see 1880, 
pages 61, 62, 68, and 1881, page 64—but we doubt the necessity for 
this excess of strength, and so made, it is more difficult to use the 
twist drill socket for screwing the stays into plate, as this tool 
must then be used from the inside of fire-box instead of from the 
outside. Mr. Urquehart, L.S. of the G. and T. R., Russia, who is 
burning petroleum refuse—black oil—with such great success in 
more than 100 locomotives, says that as one of the results of the 
— temperature attained in his fire-boxes, many nuts on the stay 
bolts of roof dropped off, after which he made heads on the lower 
ends of these roof stays; but he goes on to say that the best 
arrangement is Belpaire’s, where the stay bolt is screwed into both 
plates and rivetted over, thus allowing a free circulation of water 
over the hottest part. It is to be noticed that many years ago 
nuts were used on the ends of the screwed stays of fire-boxes 
burning anthracite, but they are now superseded by rivetted heads, 
and the experiments carried out by the United States Navy in 
1879—see secretary’s report—prove that even if snapheaded or 
button-set they are quite strong enough for their work. The 
curving and sloping backwards of crown sheet, though not approved 
of in 1871, page 16, still recommends itself by offering additional 
facilities in washing off the sheet. 

Flues.—Steel flues were but slightly used in —— 105— 
and their use at present is not common. They are thin, give a 
lengthened service, and in the hands of workmen are—with 
borax as flux—readily pierced and rewelded to iron ends. Diffi- 
culty in rewelding was the chief defect mentioned to their dis- 
credit in 1873—page 43. The statements of Mr. Robison and Mr. 
Eddy in 1873—pages 43-4—that brass flues transmitted heat more 
freely to the extent of justifying—as economical—the use of the 
more expensive metal, remains unproven to date, and after much 
experimenting, the almost universal practice of this continent in 
the use of iron and steel flues contradicts it. The securing of flues 
is now an almost uniform practice, viz., parallel, expanding with 
roller expander and beading the ends over, the fire-box end being 
encircled by a ferrule -j; or less thick of soft iron or copper, pre- 
ferably brazed to the end of the flue; but the distance flues should 
be spaced apart varies widely, the best evidence going to show 
economy in the wider spacing up of jin. water wat, and Mr. 
Fairies in 1875—page 59—and Mr. Adams, on the North London 
Railway, make a good show for lin. spaces. 

Heating surface.—Mr. Towne in 1872—page 64—said—and it was 
not disputed—that the flues were acknowledged the most effectual 
heating surface of the boiler. This view is not held by those 
who, going to the opposite extreme, say with the gauge commis- 
sioners that every square foot of fire-box is capable of evaporating 
2 cubic feet of water per hour, experiment having shown that 
an excellent evaporation for the whole surface—fire-box and 
tubes combined—per square foot, is one-eighth of a cubic foot per 
hour, or for 1000ft. of surface 125 cubic feet=940 gallons—U.S. 
The most common assumption is that the relative values of the 
flue and fire-box surfaces are as 1 to 3, but Mr. Langridge, in a 
paper before the Institute of Civil Engineers, analysed the actual 
work of ninet ] tives, from which he found the hourly 
evaporation from the fire-box surface was as 11°7 to 1; the total 
average tube evaporation was 0°1365x11°7=1°597, or, in other 
words, with common sizes under ordinary work, and with ordinary 
blast pressure, the fire-box evaporated one-fifth and the tubes four- 
fifths of the water, consumption of fuel per square foot of grate 
varying from 38 to 157 Ib., the average being 83lb. One of his 
conclusions was that a large increase of heating surface in propor- 
tion to the fuel burnt only slightly increases the economical effect. 
In fact, within the limits of common practice in locomotives, the 
economic effect is in proportion to about the fourth root of the 
heating surface. For instance, an increase in heating surface from 
915ft. (V4 = 5°5) to 1296ft. ( 74 = 6°0), or of 381ft., would only 
give an increased economy of 1-11, or 9 per cent. for the same con- 
sumption of fuel. The case, of course, would be different if both 
engines were being forced heavily, or a greater amount of coal 
being burnt per foot of grate; then the greater absorbing surface 
would give a higher relative economy. 

Llast pressure.—Mr. O. Busse analysed some experiments made 
on the Northern Railway of France, with an old locomotive boiler 


having 764 square feet of surface in fire-box and Tis in 125 tubes 
12ft. long, 1¢in. diameter. The tubes were cut off by bulkheads 
into four sections of about 3ft. long, and wengee | nearly 180 square 
feet of surface. The evaporation was as per table, the blast pipe 
in smoke-box being supplied from a second boiler. One noticeable 
fact is that the vacuum in smoke-box, measured in inches of water, 
is increased 400 per cent. without increasing the total evaporation 
of water 100 per cent. The greater consumption of fuel and the 
greater speed of smoke due to the highest vacuum improves the 
evaporative efficiency of the tubes at the outer end 200 per cent.; 
but at best their efficiency is not high, the last 3ft. length having 
but from one-fifth to one-sixth the evaporative value of the first 
length, 
TaBLE No, 1. 
Total Evaporation in Pounds of Water per hour. 


, | Sections in barrel, com- | » Totals. 

_ mencing at fire-box end. | 
ire- ra 

inches of water. No,2(No.8 No.4! | box. | total. 
“78 7 26 14 8 107 252 | 360 

1°56 82 44] 2 15 165 | 800 | 465 

2°34 118 48 38 25 230 410 64l 

3°12 105 55 34 25 220 «461 | St 

3°90 , 149 68 46 50 204 417 | 712 


Putting this statement in the form of percentages of total 
evaporation—and, as before, ignoring decimal points—we have :— 


Vacuum in | | 
| (Total of Fire- Grand 
inches of | Ist’/, 8rd°/, | 4th | = - 
water. / /° box ‘/, total ‘/, 


‘78 15 7 3 2 30 70 100 
1°56 17 om 35 64 160 
2°34 18 7 | 6 3 36 64 100 
3°12 15 8 5 3 32 67 100 
3°90 21 9 | 6 4 41 58 100 


The pounds of water evaporated per square foot of heating sur- 
face per hour were :— 


In fire-box, | No. 1. No. 2. | No. 8, | No. 4. 
“78 3°30 “82 14 08 
1°56 | “45 m4 | "12 | 
3°12 62 58 | “19 4 
3°90 | 88 | | °25 16 


These comparatively small quantities should be compared with the 
181b. of water per square foot of surface—tubes and fire-box— 
evaporated in torpedo boilers with 6in. of water-pressure in stoke- 
hole. It is quite possible that testing the evaporation of inde- 
ny angie of the boiler by the use of bulkheads gives a mis- 
leading result, as the partitions seriously interfere with the 
circulation—circulation being a far more important factor in the 
transmission of heat than either the nature or thickness of the 
metal through which heat is transmitted. With Mr. Busse’s 
figures should be compared the Government experiments carried 
out with Mr. Thorneycroft’s torpedo boat boilers of locomotive 
type having air pressure in stokehole. These boilers have 620 
square feet of heating surface, of which 56ft. are in fire-box. Grate 
surface 18°4ft.; barrel, 53in. diameter; tubes, 205 of 1jin. diameter 
and 6ft. long. 

TaBLE No. 2. 


Air pressure in stokehole in inches of water .. 2 3 
Air pressure in ash-pit in inches of water .. 1°47) 2°29) 3°26 5°25 
Air pressure in furnace in inches of water 1°35 "3 
Temperature of feed-water, Fah... .. .. 
Temperature in furnace, Fah. oe 1,087° 1,192°| 1,260°; 1,444° 
Steam pressure above atmposphere, lbs... .. 117 Wi 115 115 
Coal consumed per hour, lbs. .. .. .. «. 925 M77 W472 1815 
Coal consumed per square foot of frrate, Tbs. .. 49 62 78 96 
Water evaporated per hour, total ! +» «+ 6530 7770 9320 10,840 
Water evaporated per pound of coal, Ibs... .. 7°06 6°6 6°33 5°97 
Evaporation per pound of coal reduced to | 
equivalent at 212deg. Fah. from 100 .. .. 7°61 7°08 6°81 6°41 
Evaporation per hour per square foot of heat- ' 


ing surface 10°8 12°9 15°5 18° 
hm, hem. h.m. 
Duration of experiment in hours and minutes 20 27 139 127 


Coal used, Nixon’s Navigation.—Ashes, 9 per 
cent. 


The results would have been more hatanating Ged lower pres- 
sure than 2in, of water been used, as even at engine power 
these boilers are overworked, but the influence of pressure on 
evaporation, combustion, and temperature is clear, and the experi- 
ments showed that tubes absorb seven-tenths and fire and grate one- 
tenth of initial _—. The pressure in chimney wasabout equal to 
the pressure of atmosphere. Additional experiments were made 
to see if the ordi mode of combustion with steam blast in 
chimney approximated in efficiency to pressure in stokehole, with 
the result of showing that steam jet was very wasteful, usually 
only increasing consumption on grate 40 to 50 per cent. over 
natural draught, with an increase of efficient power not exceeding 
15 per cent. Turning fan air blast of 12in. pressure and more into 
chimneys and using locomotive nozzles and split rings from 2in. to 
5in. in diameter, the result was poor, the best show being made 
with a 3}in. nozzle, but even that was not one-half of what was 
obtained with 2in. pressure in stokehole. This result accords 
with Mr, Longridge’s statement that the blast pipe considered as a 
motive power is very wasteful, as but from one-eleventh to one- 
twelfth of the power escaping is utilised in drawing air through 
the tubes. It should be noted—see Table 2—that an increase of 
blast pressure from 2in. to 6in., or 200 per cent., did not increase 
the annegagton of coal per square foot of grate quite 100 per 
cent., and the value of the fuel is reduced 15 per cent. 

Hollow stays.—The difficulties in the manufacture of hollow 
stays and the unvarying supply of air admitted, although the 
supply should be adjustable to varying demands of the fuel, have 
not encouraged their use—see 1872, pages 19, 61, 62; 1877, Yo ond 
117, 129, 130; 1878, page 16; 1879,page 80—and a fire-hole deflector 
with adjustable door or diaphragm still pa the better plan for 
admitting the air requisite above the fuel. 

Scale.—After continuous reports of non-success with chemical 
compounds to remove or prevent formation of scale, the recom- 
mendations of former committees—see 1873, page 18, and 1874, 
page 42—are narrowed down to the use of pure water and providing 
open surface storage reservoirs to secure it, and washing boilers 
out when cold with water of heavy pressure to detach all mud 
and scale; however, in 1869—page 49—there is a report that ‘“‘ Hays 
battery ” will soften scale after formation. Batteries, although 
perfect in theory, have heretofore been found deficient soon after 
they have been put to work, through the mechanical difficulties 
of getting pure zinc and yer it in clean metallic contact with 
some t of iron, oxide of zinc rapidly forming at the junction, 
thus breaking the contact absolutely necessary for a galvanic 
couple and electric current. The zinc is well hammered 
at a definite heat, which changes it from a crystalline friable 
metal to a malleable one, and insures its long existence in an 
efficient condition, This, in the ocean service of the Canadian 
mail line, has stopped the further action of corrosion and loosened 
old scale. We have not to fight against salt or fatty acids in loco- 
motive boilers, but its success in bad marine boilers justifies experi- 
ment being made with it on locomotives. The theory explaining 
its action in detaching scale is that at the surface of the iron plate 
—the negative pole—water is slowly decomposed, and the hydrogen 
gathers and forces off the new scale as soon as it is thick enough to 
offer resistance. Of all boiler plate preservatives used by the 
Admiralty, zinc has proved to be the most effective. It has been 
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used in rolled slabs 12 x 6 x }in., and one slab per 20 indicated 
horse-power, on 1ft. square of slab to 2ft. of grate surface, 

Pitting.—Pitting can be stopped and the plate brought into a 
healthy condition by scraping the affected spots and cleansing the 
surface with a strong solution of soda or petroleum to remove any 
grease or acidity, and then coating with a thin wash of Portland 
cement, Even so simple an expedient as filling the cleansed pit- 
holes with red lead has in marine practice proved quite effectual in 
preventing any further waste. And as corrosive and pitting action 
are apparently increased by the partial absence of oxide or scale 
on the plate, and the whole of it cannot be kept on, due to 
the handling the steel receives in boiler-making, the better, and 
certainly the safer, practice is to remove it completely by 
washing with a very weak acid solution, protecting the 
raw metallic surface by rubbing over with black oil—still 
refuse. Such a surface is less liable to obscure galvanic action 
and as long as it is kept clean will certainly transmit heat and 
deliver it to water more freely, See R. Wells’ experiment, 1876, 

e 80, That there was less pitting in steel than iron boilers was 

opinion—1877, page 54—and recent experiments and 
extended experience and observation tend to confirm this state- 
ment, except when local galvanic action is started; and galvanic 
action will not start, or at least will not give any trouble, when 
like metals are acted upon under similar conditions; therefore iron 
rivets should not be used with steel plates. 

Furrowing at joints.—This subject has been much discussed— 
see 1872, page 56; 1877, page 61; 1878, page 73, &c.—with the 
resultant opinion that furrowing was due to chemical or corrosive 
action on a surface or point at which expansion or alteration of 
shape was localised. In addition to the cause before given for 
this localisation, we would call attention to the injury done to 
barrel ane at the line of rivet holes in passing it through the 
rolls after drilling or punching, the lessened resistance there per- 
mitting the end of plate to make a decided set instead of bendin 
uniformly to curve. Such rough measures are occasionally wel 
by careless workmen in bringing the bent edges back to true curve, 
so as to make a good opening at this point for acids to work upon. 

Recent experiments.—Experiments have been carried out on the 
Chicago, Rock Island, and Pacific Railway with the Coventry 
boiler, illustrated by Plate 27 A, p. 42, in the 17th report, and Mr. 
as follows:—‘‘In reply to your inquiry regarding the Coven 
boiler, will say that this engine ran some 2000 — A on our A 
I did not subject her to any scientific tests, but ran her for 600 
miles on freight service against our engine No. 291, carefully 
weighing the coal to each engine and having them pull trains of 
thirty loaded cars each way, cars of as nearly same weights as pos- 
sible, The result appears on the small blue print inclosed, which 
shows that our engine ran 36°98 miles to a ton of coal and the Coven- 

33°24 miles, The engine was handled by one of our engineers 
who knew the road perfectly, and although he might have done some- 
what better had he been more acquainted with the engine, yet I con- 
sider this a fair practical test. I think it scasenatle te presume 
that no t of fine handling would cause her to show any 
decided advantage over our engine. The Coventry boiler is 60in. 
in diameter, placed on an ordinary 8-wheeled engine with cylinders 
17in. by 24in., and weighs something over 40 tons. Our engine 
No. 291 has a boiler 50in. diameter, cylinders 17in. by 24in., and 
weighs 36 tons. I made no investigation into her evaporation. A 
man employed by Mr. Coventry put a pyrometer in her front 
smoke-box close to the flue sheet, and he reported 900 deg. of heat 
when a was working hard, dropping down to 400 deg. when 
working lightly. Of course I do not know how accurate this is. 
She ran for a week or two on one of our suburban trains, doing 
very good work and throwing very few sparks, She is a nearly 
perfect spark arrester. She ran one trip on one of our heavy 
express trains—twelve cars—and lost time each way. She is not 
what would be called a free steamer. It requires considerable 
more work in the roundhouse to keep her cleaned out than it does 
with the ordi boiler, as her back smoke-box fills with cinders 
which must be shovelled out of a small door, and her flues seem to 
fill up very fast. The original cost and cost of repairs will be con- 
siderably more than on present style of boiler, and altogether I do 
not think that as at present constructed her advantages will com- 
pensate for the increased trouble and expense.” 


Copy of Blue Print. 


C. R. I. and P. Engine, No. 201. Coventry engine. 
1884, Lb. Lb. 
Nov. 13, coaltaken .. .. 9,400| Nov. 18, coaltaken .. .. 8,100 
Total coaltaken .. .. .. 37,700| Total coal taken .. .. .. 37,100 
Coal left over .. .. .. .. 5,250) Coalleftover .. .. .. .. 1,000 
Coalused .. .. .. .. 32,450 Coal used .. .. .. .. 36,100 
Miles to one ton of coal 36°98 | Miles toonetonofcoal .. 33°24 
Percentage of work performed 
a compared with engine 


In closing this report the committee wish to state that the credit 
for the labour expended in collecting the material for this review 
and the working it into shape is entirely due to Mr. J. Davis 

ett, one of the members of the committee. They also desire 
to return their thanks to Mr. T. B, Twombly, general master 
mechanic of the Chicago, Rock Island, and Pacific Railway, for his 
kindness in furnishing the experimental notes on the result of the 
trial with the Coventry boiler.—Respectfully, 
JACOB JOHANN, 
J. Davis BARNETT, \ commie. 
ALLEN Cook, 


AMERICAN NOTES, 
(From our own Correspondent.) 
New York, August 14th. 

Tu& Navy Department has made a compromise with the 
assignees of John Roach, which include the acceptance of the 
Dolphin. Certain alterations are to be made init. No definite 
plan has been announced for the completion of the Atlanta, 
Chicago, and Boston. An inventory is being taken at the Chester 
shipyards to ascertain what has been done and what yet remains. 
This will be completed in two weeks, when work will be » 

The Western Nail Association met in Chicago on Thursday, and 
determined to adhere to the terms for nailers offered June Ist, 

A meeting of the Associated Bessemer Steel Rail Manufacturers 
was held at Long Branch, New Jersey, on Thursday, at which the 
following companies were represented :—The Bethlehem Company, 
the Pennsylvania Company, Carnegie Brothers, the North Chicago 
Rolling Mill Company, the Joliet Iron and Steel Company, the 
Union Steel Company, the Cleveland Rolling Mill Company, the 
Cambria Iron Company, the Lackawanna Coal and Iron Company. 
the Renssalaer Iron Company, the Scranton Steel Company, an 
the Worcester Steel Company. Four of these mills are out of the 
list of producers—two by bankruptcy, and two which were com- 
pelled to shut down for want of orders. An agreement was 
arrived at to restrict production after January 1st, but details 
have not as yet been d upon, 

The Bessemer Steel Company, representing ‘eleven Bessemer 
mills, met at the same place, and discussed remedies for the 
present trade depression, but formulated no plan of action. 

The general iron trade is dull. The mills are slowly securing 
orders, but there is much idle capacity in nearly all branches. 
The structural iron mills, bridge and pipe works, and wire mills 
are more fully engaged than others. The autumn demands are 
disappointing. No changes in prices have been made, and buyers 
have the advantage. The merchant steel mills are booking orders 


for early delivery, The furnace outputin pig iron has been slightl: 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
On ’Change in Birmingham this—Thursday—afternoon, and in 
Wolverhampton yesterday, the attendance was smaller than usual 
use of the occurrence of the Birmingham Musical Festival. A 
rather better feeling, however, prevailed in some trade circles. 

Indian, South African, and Australian orders were reported more 

numerous, particularly for sheets and bars, and the mills at certain 

of the works are being put upon increased time, while at some of 
the forges there is also less slackness observable. 

The Pelsall Coal and Iron Company are among the earliest to 
benefit by the quickened Indian demand, and this concern is doing 
more in sheets, bars, and hoopsthan recently. The price demanded 
for sheets of 14 to 20 gauge for Indian consumption is £6 7s. 6d. to 
£6 10s, delivered Birkenhead. Sheets for galvanising are an 
average of £7 for doubles delivered to consumers’ works in the 
Staffordshire district, and £8 for lattens. 

The demand for galvanised corrugated sheets is large, but not 
all the inquiries e result in business for this district, since the 
prices at which merchants seek to place the orders are deemed by 
makers to be unsatisfactory. The inquiries from Australia and 
from South Africa are brisk, and some good South American orders 
are also coming forward. Prices are upheld as firmly as the 
existing competition will allow, and best makers demand £12 
nd ton for sheets of 24 gauge, bundled, delivered Liverpool. 

me other firms will accept £11 or £10 15s., while some mer- 
chants assert that they are mpgs gar at £10 10s. 

Messrs. John Lysaght are so full of work for galvanised sheets 
on Australian account that they are keeping their large black 
ironworks at Wolverhampton running full time. The number of 
mills laid down at this establishment is eleven, which is by far the 
largest number to be found running at any one works in South 
Staffordshire at the present time. At some other sheet works six 
mills and five mills respectively are the largest number going. 

Messrs, Lysaght have not yet completed their negotiations for 
the taking of a new works, but when they have they expect to run 
seven additional mills, which will give employment to some 400 
ironworkers. At their Bristol establishment Messrs. Lysaght are 
now galvanising 500 tons of sheets a week, 

The Gospel Oak Company, at Wolverhampton, who up to about 
six weeks ago were very slack, are now fully engaged upon galvan- 
ised sheets for South Africa and other colonies. 

Black sheets of 20 gauge of the Woodford brand stand at £8 ; 
Woodford crown, £9 10s.; best, £11; double best, £12 10s. ; 
treble best, £14 10s, ; charcoal, £16; and Siemens-Martin steel 
sheets, £13. An additional 30s. is quoted for 21 to 24 gauge, and 
a yet further 30s. for 25 and 26 gauge 3 while 28 —- is quoted, 

codford, £11 10s.; crown, £13; Woodford, best, £14 10s. ; 
double best, £16 ; treble best, £18; charcoal, £19 10s. ; and steel 
sheets, £16 10s. 

Certain of the Shropshire sheet makers ask higher prices than 
those in South Staffordshire proper. They quote for singles, 
£7 5s. ; for superior doubles, £8 2s. 6d. ; and for superior lattens. 
£9 2s. 6d. all delivered, Liverpool. Indian, Australian, and 
Russian inquiries they report as being upon the market in con- 
siderable numbers. 

Best qualities of bar iron are not sold under £7 10s. by the manu- 
facturers, and as the general run in this branch is for a good medium 
quality fetching about £6 10s., the belief prevails that the list 
houses may still have to level down their quotations. There is a 
—" for small gauges of bar iron, varying from £5 5s. to 


The demand for tube strip is improving with the approach of the 
gas tube season, and ironmasters are running their mills rather 
more a iron of these sections. Common gas strip 
ranges from £5 5s. upwards at works. Nail strip for Canadian 
consumption is £5 15s, to £5 17s. 6d., delivered at Liverpool, but 
Canadian orders are late this season in arriving. 

Consumers of pigs are buying for stock in some directions, and 
there is likewise some extent of speculative buying going on. Prices 
are, therefore, rather firmer. 

Lincolnshire pigs are ot 41s. 6d. for grey forge delivered. 
Lonsdale, No. 4, selected forge is 45s.; and No. 3 foundry is quoted 
57s. 6d. It is in foundry rather than forge pigs that most vitality 
is just now observable. For Thorncliffe pigs 50s. is demanded, but 
the price cannot be got. Native all-mine pigs vary from 55s. up to 
60s. for hot blast sorts. Capponfield mild iron is quoted 47s. 6d.; 
and Capponfield common, 33s. 6d. ; Darlaston, Northampton, ore 
pigs, 38s. Staffordshire part-mines mostly vary from 40s., and in 
some cases even 37s. 6d. up to 45s. Ordinary Northampton pigs 
are 37s. 6d. upwards, and Derbyshire pigs from 38s. 6d. to 
40s. delivered to stations in this district. The Westb’ brand is 
quoted 39s, 6d. for No. 4 grey forge, 41s. for No. 3, 42s. 6d. for 
No. 2, and 44s. for No. 1. e Wingerworth brand is quoted 39s. 
i posed mainly of sheet shearings, is d 

elsh scrap iron, com: mainly of sheet shearings, is dearer. 
Vendors are asking 49s, a ton, but only a little business is doing, 
since buyers are shy of giving any advance upon 46s, 6d. to 
47s. 6d., and some will not even give this price. 

The day-shift furnacemen, numbering twenty-three, employed 
at the blast furnaces of Messrs. Roberts and Spurgin, Tipton, are 
out on strike, The cause of their grievance is a question of beer, 
and the men state that the firm desire to reduce the beer-money 
from 6d. to 34d. a turn. So violent were their etforts to intimi- 
date the night-shift men that a body of constables had to be pre- 
sent. Messrs. Roberts have dam down three of their furnaces, 
and are eg | one going on at the reduction of 24d. beer-money 
to work off the large stocks of minerals, The furnaces, it is 
expected, will be blown again a few months hence. 

ertain of the bridge-building and girder works are employed 
pretty good time in the completion of some important contracts. 


Among the engineering industries no branch is busier than that | ] 


devoted to electrical engineering. In Wolverhampton valuable 
repeat orders are constantly arriving under this head. Among the 
contracts most recently placed are orders for the aos through- 
out by electricity of Ingestre Hall, the seat of the Earl of Shrews- 
bury; the ironworks of John Lysaght, the varnish works of Messrs. 
Mander Bros., Wolverhampton, &c. The plant at Ingestre will 
consist of two 250-light dynamo machines, a powerful accumulator 
pr nage fifty cells of the company’s No. 15 accumulator, and two 
engines of 114in. diameter cylinders. Five hundred incandescent 
lamps will be laid at the hall by Mr. T. Tailor Smith, of London. 
At Messrs. —— ironworks four hundred lamps will be laid 
down, to be supplied by two 12in. dynamos, which will be driven 
direct from the engines already at the works. At Messrs. Mander’s 
there will be fifty lamps, a four-unit dynamo machine, and twenty 
cells of the firm’s No. 1 accumulator. For the Manchester Art 
Gallery, which is being lighted by the Edison Company, the 
Wolverhampton firm are supplying two sixteen-unit dynamos. 

Some of the more eminent firms engaged in making pumping 
and irrigating machinery are well employed on export account. 

The demand for hydraulic machinery, force pumps, lifti 
jacks, planing, sawing, an illing machines, stocks, dies, an 
the like, keeps up fairly well with the best Birmingham houses, 
on account mainly of India and other Eastern markets, and 
Australia. But the Germans are taking some orders which for- 
merly came to this town. On account of the Admiralty, light 
marine engines and fittings for torpedo boats are being turned 
out at certain of the workshops. Messrs, George Bellis and Co. 
have in hand some valuable contracts of this sort, including 
several sets of engines of more than 1000-horse power, and 
developing a speed of at least 20 knots an hour. They have 
also orders for compressed air reservoirs, built up of nests of 
steel tubes, for torpedo purposes. Messrs, Jas. Archdale and 
Co,, and one or two of the other Birmingham houses, have 
Government orders under execution for machine tools and other 
similar manufactures, 


The compact between the masters and men in the nut and bolt 
trade, to exclude unhealthy competition and to sustain a remune- 
rative rate of wages, has not met with much success. Thisin much 
part is the fault of some of the men, who work for masters not 
members of the Employers’ Association at a reduced rate of wages, 
to the detriment of the whole trade. 

In response to a circular signed by six large nail firms, certain of 
the nail-masters have just met in Birmingham to consider the 
request of the nailmakers for an advance. Of the forty-five firms 
to whom circulars were addressed only nine were, however, repre- 
sented. The chairman said that it was evident that the majority 
of masters were not willing to subscribe to a resolution in favour of 
the men’s request, and he thought that at | seaare nothing could 
be — towards advancing the wages. He feared it would end in 
a strike, 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—If trade could be stimulated by an absolute convic- 
tion that prices had got to the lowest possible point, certainly the 
balance-sheets which have recently been presented by some of the 
principal pig iron making concerns ought to carry conviction to the 
minds of buyers who may have been holding back for any further 
— giving way in the market. One of the largest concerns in 

cashire has in the past six months’ sales suffered a loss of no 
less than £2000, irrespective of stock and plant depreciation, and 
it is obvious that in the face of such serious losses as this, prices, so 
far as makers are concerned, must at length have got to something 
like the bottom. If buyers have simply been waiting for this con- 
summation, any orders they have to give out ought certainly now 
to be coming forward. Here and there, on this basis, a more 
hopeful view of the prospects of trade is apparently being enter- 
tained, and finds some support in a few inquiries in the market 
from sources likely to lead to moderate business being done. As to 
any actually increased requirements, there is, however, no indica- 
tion of improvement in this direction, the tendency of trade in 
most of the iron-using branches of industry pointing rather to a 
lessened than an enlarged consumption; and it cannot be said that 
— is any really tangible improvement in the condition of the 
market. 

The attendance on the Manchester Iron Exchange on Tuesday 
was very small for the principal market of the week, and the 
business done was of a very limited character. For pig iron the 
quoted prices remained at about 38s. to 38s. 6d. for Lancashire, 
and 37s. 6d. to 38s. 6d. for district brands, less 24, delivered equal 
to Manchester, but only a few small orders are being booked. In 
the manufactured iron trade the improvement reported last week 
in the demand for sheets is being maintained, but other descrip- 
tions of goods still meet with po he very slow sale at the 
minimum rates which have been ruling of late. For Lancashire 
and North Staffordshire bars delivered into the Manchester 
district, £5 5s. per ton remains the average figure; hoops £5 15s., 
with local-made sheets about £6 15s. to £6 17s. 6d., and good 
Staffordshire qualities, £7 to £7 2s. 6d. per ton. 

The ironfoundry trades continue in a very depressed condition, 
and in some classes of small builders’ castings the competition is so 
keen that founders have been compelled to send out reduced lists. 

In the engineering branches of trade there is a continued qguiet- 
ing down, and the returns as to employment received by the engi- 
neering trades union societies show an increasing number of men 
coming out of work. In exceptional cases some improvement is 
reported; the shipbuilding trade on the north-east coast is show- 
ing a little more activity; from the Blackburn district slightly 
better p ts are reported amongst engineers. In the Man- 
chester and Salford district trade is, however, only moderate; in 
Bolton it is slacker than it has been for some time; and in the 
Wigan, St. Helens, and the colliery districts generally it is 
extremely bad. In the Liverpool and Birkenhead districts trade is 
still very quiet, but the returns as to employment show, if any- 
thing, a slight improvement. A few of the tool makers are still 
kept fairly a but the general engineering trades are only 
moderately employed. Cotton machinists in most cases are but 
indifferently supplied with orders, and locomotive builders, who 
for the last two or three years have been exceptionally busy, are 
now discharging hands. 

The slackening down in the ae trades is naturally 
affecting other allied branches of industry. Brass founders 
are only getting a small weight of orders for either engineers’ or 
marine fittings, and prices are cut extremely low by the keenness 
of competition. Nut and bolt makers report trade as extremely 
depressed, and to meet the underselling in the market the asso- 
ciated firms have decided to suspend the minimum list by which 
= have previously been bound. 

he demand for all descriptions of fuel continues extremely 
poor, and the slightly in inquiry which during the last 
week or two has been coming forward for house fire coals has not 
yet resulted in any appreciably increased weight of actual busi- 
ness being done. For iron making and steam purposes the require- 
ments of consumers show no improvement whatever, and common 
round coals are so bad to sell that in many cases colliery pro- 
prietors are prepared to accept almost any price to clear away 
stocks. Engine classes of fuel meet with only a very slow sale, 
and supplies of slack are much in excess of requirements. Except 
when prices are cut down to — rates for temporary sales, the 
current market rates are without material change, and at the 
pit mouth remain at about 8s. to 8s. 6d. for best coals, 6s. 6d. to 
7s. for second qualities, 5s. to 5s. 6d. for steam and forge coals, 
4s, 3d. to 4s. 9d. for burgy, 3s. 6d. to 4s. best slack, and 2s. 6d. .to 
3s. per ton for ordinary qualities. 

The shipping trade has been quieting down of late, and although 
for qualities of steam coal delivered at the high level, Liver- 
pool, or the Garston Docks, 7s. to 7s. 3d. per ton are still the 
average quoted figures, stocks are forced for {sale at extremely 
ow prices. 

The miners appear to be making preparations for another wages 
agitation, and it is proposed that they should seek an advance of 
15 per cent., to secure which end various impracticable methods 
are proposed. The threatened agitation does not disturb the 
market, and unless it is a dodge in view of the approaching elec- 
tions, it is difficult to see how any higher rate of wages can under 
the present conditions of trade be obtained. 

Barrow.—There is a better tone so far as anticipations of a better 
trade are concerned, and the demand from home, continental, and 
oo foreign sources is giving evidence of growth. The inquiry 

tom all sources is gaining strength, and makers have been entrusted 
with a greater weight of orders than have fallen to their lot for 
some time. Prices are easy, but old rates are maintained not only 
for Bessemer, but for ordinary hematite qualities of pig iron; 42s. 6d. 
is quoted as the net price for prompt deliveries of mixed parcels of 
Bessemer iron at makers’ works, with forge and foundry iron at 
41s. 6d. and 42s, per ton net. The stocks of iron which have 
accumulated are too large to be judged of no importance, and it is 
evident that, sooner or later, stocks will have to be reduced, or 
makers will have to og eypeared a greater demand, or the output of 
pig iron will have to reduced. Steel-makers are indifferently 
supplied with orders, and the mills in the steel rail trade or in the 
merchant trade are working not more than one-third their time. 
Shipbuilders are expecting some good orders for Admiralty and 
general shipping. Iron ore very quiet; coal and coke dull, Ship- 
ping brisker than of late, but freights are very low. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THIS week, in the lighter staple industries, rather better pros- 
, seg are reported. Several establishments which have given three 
ys 


c a week are now working four days, and in one or two 
instances full time has gratified employer and employed alike. 


we 
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It is exceedingly gratifying to find these branches beginning to feel 
brisker, as the prolonged period of depression has been most 
bravely borne by the artizans. The manufacturers have done all 
they could to keep their hands together, as well as to find them 
adequate employment; but it has been impossible in too many 
insta to lish this, and no little suffering has been 


uncomplainingly endured. 

Though one te of confident expressions regarding the iron 
and coal trades, it is impossible in this district to report as yet any 
decided change for the better. With the sharp touch of autumn 
there is always a little more animation in the d d for house 
fuel, particularly for the metropolitan markets, as well as for the 
Eastern Counties. An increased call is also noticeable for the 
northern ports in view of their being closed during the winter. 
An advance of 1s. a ton is ordinarily made in household coal about 
October, and it will no doubt come into effect this year as usual. 
It is then that the Union officials reopen the wages’ question. This 
season they have already suggested an advance in a circular 
addressed to the miners at leading pits in this locality, and this 
has been followed by an announcement that a general con- 
ference of miners is to be held to consider a most formidable 
programme, which includes an advance of 15 per cent. in wages, 
the laying of the whole mining community idle until the surplus 
stock of coal is consumed, and afterwards a continued limitation 
of the output by working shorter hours or fewer days per week. 
Every district is requested to send delegates with — to state 
clearly and distinctly what the men can and will both adopt and 
carry into effect. This movement will have serious results if - 
sisted in. No industry so much needs “rest ” as coal. Here it is 
suffering severely from the ill-advised demand for 15 per cent. two 
years ago, and the equally ill-advised attempt to compel the em- 
ployers to keep their collieries going at a loss this season. As the 
outcome of both movements, large orders which were formerly 
placed in Yorkshire have gone into other coalfields, with the 
inevitable issue of lessened employment for the men and in 
losses for the coalowners. 

The Midland Railway Company has recently placed several 
heavy orders for tires and axles with different Sheffield manufac- 
turers, the whole making up a goodly weight. The Bombay, 

, and Central India Railway Company has placed a con- 
siderable order for tires with Messrs. Charles Cammell and Co., 
the Cyclops Steel and Ironworks, and for axles with Messrs. John 
Brown and Co., Atlas Works. In the other branches of the heavy 
trades I cannot find any change for the better. Both armour- 
moe firms are busy on the plates for the belted cruisers which 

ave to be got out of hand by March. 

The Sheffield Chamber of Commerce appear disposed to re-open 
a question of great interest to manufacturing firms—the rating of 
machinery. A Bill to amend the law relating to this subject has 
already been before them and considered. Ultimately it was 
decided to defer consideration of the subject until a meeting to be 
held at the commencement of next year, but in time to take the 

inion of the Chamber before the annual meeting of the Asso- 
ciated Chambers of C ce, 

Another attempt has been made to bring the miners’ strike at 
Ilkeston to an end. The men agreed to resume work at a reduc- 
tion of one penny per ton; the masters responded by lowering 
their demand to twopence per ton. The men declined to go below 
— penny, and the strike therefore continues, with its attendant 


During the last ten days three leading Sheffield men—manu- 
facturers and borough magistrates—have died. Mr. T. Sorby 
(Messrs. Robert Sorby and Sons, Carver-street), Alderman Hallam 
(Messrs. Worrall and Hallam, Attercliffe), and Mr. S. Roberts, 
formerly of the firm of Roberts and Belk, electro-platers, Furnival 
Works, Sheffield. Mr. Belk is Master Cutler-elect this year. By a 
singular coincidence, Mr. R. H. Sorby, who had dissolved partner- 
ship with the Carver-street firm only a few days before, has died of 
sunstroke on board ship on his way to America. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market held at Middlesbrough on Tuesday last is pro- 
nounced by several regular frequenters to have been the firmest 
which has taken place this year. The attendance was much 
larger than usual, several merchants from distant towns being 
—— One and all seemed impressed with the idea that a turn 

or the better has come, or is imminent. The only solid ground 

for this conclusion which anyone can point to is the rise in value 
of stocks and shares, originating in America, but which has 
already spread to this country. That North-Eastern Railway 
consols should have risen from 150 to 156 in a fortnight, and with- 
out any change whatever in traffic returns, must mean some- 

ing. And if increased confidence pervades the business 
world, that of itself is a force the value of which it is 
impossible to over-estimate. It is quite clear that the change 
of feeling is not the product, so far, of any increased consumption 
of iron or steel. S _— not yet in increased demand, nor are 
their earning powers better than they were. There is no more 
activity in shipbuilding, nor in railway travelling, nor in the 
employment of labour, nor in the demand for finished iron, or 
steel, or castings, or machinery. The improvement has come from 
none of these sources. On the other hand, if pig iron continues to 
rise it will affect local industries detrimentally, or foree them pro- 
portionately to higher values. 

There is no doubt that a number of outside investors have 
entered the market during the last fortnight, and have bought up 


pig iron to a considerable value for the purpose of stocking and’ 
0! 


ding it for a rise. Provided these investors are men of means, 
able to give solid money in return for what they buy, they 
come most opportunely to the relief of the trade. The total 
stocks of pig iron in the district are now worth about 
£700,000. It is manifest that so much money locked up must 
be a serious inconvenience to the producers unless they can 
find buyers to relieve them. Not only so, but they must take 
into account the loss of interest, and, if in public stores, the loss 
of rent continually accruing, and amounting to about 2s. 6d. per 
ton per annum. Ironmasters have of necessity enormous capitals 
buried in their plant and machinery, and cannot be expected to 
provide the needful for unlimited stocks also. Therefore it is 
difficult to exaggerate the importance of the relief which, at a crisis 
like the present, is afforded by the introduction of outside capi- 
talists willing to buy from producers their stocks, and hold them 
till they become saleable at better prices. 

Into Connal’s store alone nearly 5000 tons have been sent within 
seven days, and other public stores have received similar additions. 
During the last two months 20,000 tons have been added to 
Connal’s stock. 

hip ts also are i ing, 60,794 tons having been sent away 
so far this month against 55,243 tons during the corresponding 
portion of 

The price of No. 3 g.m.b. is now firm at 32s. per ton f.o.b. ; and 
forge pig readily commands 31s. to 31s. 3d. Warrants are 32s. 6d., 
but few holders will sell at all. 

In the finished iron trade there is as yet no improvement what- 
ever to report. Ship plates are sold at £4 15s., and girder plates 
at £5 per ton. Boiler plates command £5 15s. ; angles, £4 10s. 
to £4 15s.; and bars, £4 17s. 6d., all free on trucks at makers’ 
works, less 24 per cent. discount forcash, The steel trade remains 
fairly active at previous prices, 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
THE pig iron market has been strong this week, with ‘ood 


with refer- 


ence to a revival of trade in the United States have had some 
effect on the market, although the demand for pis iron on 
American account has not in the least degree improved. There is 
also some anticipation of a number of furnaces being put out in the 
course of next month, and some speculative business has 
ing on the strength of this impression. The shipments of 

tch pigs in the past week amounted to 8942 tons, as com 
with 9889 in the preceding week, and 9320 in the corresponding 
week of 1884. The quantity despatched to Germany gives some 
promise of a better demand, but the failure of the ironmasters 
there to agree about reducing the production will not be favourable 
to the chances of a greater export of Scotch iron. Since last 
report one furnace has been put out at Gartsherrie and one at 

ishaw, and there are now 90 in blast, against 94 twelve months 
ago. The increase of s in Messrs. Connal and Co.’s stores 
continues, the addition in the past week being up 
tons. 

Business was done in the warrant market on Friday last at 
41s. 44d. cash. There was a fair amount of transactions on Monday 
at 41s. 5d. to 41s. 7d. cash. Tuesday’s market was active at 
41s. 74d. to 41s. 54d. cash. Business was done on Wednesday at 
41s. 5d. to 41s. 6d. cash. To-day—Thursday—the market was 
firm at 41s. 64d. cash, closing with sellers at that figure, and 
buyers 4d. less. 

A considerable quantity of makers’ pigs has changed hands in 
course of the week without much alteration in quotations. Free 
on board at Glasgow, Gartsherrie, No. 1, is quoted at 46s. 6d. a 
ton; No. 3, 44s.; Coltness, 48s. 6d. and 45s. 6d.; Langloan, 47s. 6d. 
and 45s. 6d.; Summerlee, 46s. 6d. and 44s.; Calder, No. 3, 44s.; 
Carnbroe, 45s. 6d. and 43s. 6d.; Clyde, 46s. and 42s.; Monkland, 
41s. 6d. and 39s. 6d.; Quarter, 41s. and 39s.; Govan, at Broomie- 
law, 41s. 6d. and 39s. 6d.; Shotts, at Leith, 48s. and 47s.; Carron, 
at Grangemouth, 51s. and 47s.; Kinneil, at Bo'ness, 44s. and 43s.; 
Glengarnock, at Ardrossan, 46s. and 4s. 6d.; Eglinton, 41s, 3d 
and 38s, 3d.; Dalmellington, 43s. and 39s. 6d. The total ship- 
ments to date are 292,733 tons, against 365,229 tons at this time 
last year. Imports from Cleveland show an increase to date of 
70,592 tons. 

The malleable iron trade is quiet, but there is a fair business at 
firmer prices. 

The shipments of iren and steel goods from Glasgow in the past 
week embraced six locomotives valued at £17,430 for Sydney, five 
at £14,830 for Kurrachee, four at £9200 for Japan, and three at 
£6150 for Madras; a small stern-whcel steamer, worth £2340, for 
Singapore; £10,000 worth of machinery, £1662 sewing machines, 
£2800 steel goods, and £26,000 iron manufactures. 

In the coal trade there has been a good business, but the inquiry 
for succeeding weeks appears to have materially slackened. The 
orders that have been given out recently, however, are of consider- 
able amount, and the probability is that by the time these are 
implemented the inquiry for domestic coals will be on the increase. 
The past week’s coal shipments embraced 20,353 tons at Glasgow, 
2589 at Greenock, 3818 at Irvine, 8551 at Ayr, 15,898 at Grange- 
mouth, and 5880 at Leith. The prices of coals are not quite so 
firm, although they are quoted nominally as without alteration. 

The agitation among the miners for an increase of wages has, in 
a manner, broken down. At the last weekly meeting at Hamilton 
the attendance was so small that it was deemed advisable to dis- 
continue the idle day for several weeks. In the meantime the 
leaders are to endeavour to improve the organisation of the men, 
with the view of renewing the agitation in a more influential form. 

The arrangements for the meeting of the Iron and Steel Insti- 
tute, which takes place in Glasgow next week, are now completed, 
and they promise to be quite successful. Interest will be added to 
the meeting by the Exhibition of Mining Machinery and Ligeeees, 
which also opens in Glasgow next week, and to which all the 
members of the Institute will have free tickets. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


THE general course of things taken by recorders of the state of 
the iron and steel trade in Wales is to represent a condition only 
next door to total stoppage; but it is evident from our shipments 
that some business is beingdone. For instance, last week 1364 tons 
of manufactured iron went to Messina, 1370 tons to Ahus, anda 
fine cargo of 2672 tons to Madras. 

I cannot think that ironmasters, such as Mr. yee meas ag would 
so persistently make for stock without some tolerably sound 
prospects ahead, and taking the improving condition of things in 
America with the known necessities of our Colonies into t, 
my conclusion is that though trade is depressed enough, a better 
state of things is at hand. 

I traversed a wide district this week of country lying between 
the “‘ hills” and Newport, and could not but be struck with the 
stagnancy of the house coal, coke, and minor iron industries which 
capitalists have started in such places as Crumlin, Bargoed, and 
Machen. In coke ovens especially the picture of dilapidation was 
complete, but I fancy a good deal of this is due to the ~~ 
coke turned out at the larger works at Rhondda, Dinas in, 
Ebbw Vale, and elsewhere. 

House coal keeps remarkably dull, and steam is very little better. 
The only kind of coal for which there is —— like a brisk 
demand is small steam, which keeps very steady and firm in price. 

In the Cardiff district, which is served ene ger by the 
Rhondda, Aberdare, and Merthyr Valleys, the falling off in coal is 
very marked. Instead of the old average of 150, tons, the 
total shipment last week was only 122,755 tons. In fuel there was 
a slight improvement, 5646 tons being despatched, and 1330 tons 
of iron. At Newport I find a somewhat better tone, though coal- 
owners and shippers are complaining bitterly of trade. Last week 
the coal clearances amounted to 45,903 tons, against 34,534 
tons of the previous week. The signs of progress at Newport are 
well marked, extensions, improvements are clearly defined, and the 
brick and mortar competition with Cardiff is unmistakeable. The 
patent fuel trade is getting into form. I note that last week 510 
tons were sent to Algiers, and a cargo of 50 tons to Bordeaux; but 
this industry is, of course, in its infancy. 

Iam sorry to say that the stoppage at Llan]wit Colliery con- 
tinues. The Merthyr Vale has not recovered from its mishap, 
though strenuous efforts are being made to do so. 

A few daysago there was a good deal of feeling aroused at Ponty- 
pridd by the rumour that coal had not proven in the fine new 
sinking at Ynysybwl, which is being carried on by Mr. Beith, but 
I hope every day to have this disproved. They had certainly gone 
below the estimated depth, but probably it is only a small local 
fault. Mr. Beith’s success is proverbial, and, besides, those well 
conversant with the ground are quite content to wait, knowing 
that coal must be found. With regard to the sinking on the 
sewage farm on the eastern side of the Taff, critics differ. Asa 
rule, that side is not so true a one. 

The Taff Vale is ordering extensive bridge-work. In connec- 
tion with Cyfarthfa, the company has been very fortunate in ou | 
in the foundation without the slightest flood, and has thus sav 
th ds of pounds. In Cardiff two new bridges are being placed, 
Mr. H. O. Fisher is superintending. 

There has been a rumour of late that the day men at the Bute 
Docks are only to work three-quarter time for five days in the 
week henceforth, but this is incorrect. In the face of a good deal 
of depression, the large number of men employed there are main- 
tained with only a trifling e on wenn A 

The hopeful note I sounded with to the Naval Colliery at 
Penygraig died away prematurely. e men are out, and in con- 
sequence of the action of some doctors, as unquiet spirits are called 
amongst the men, the strike is maintained. 

In tin plate, being stop week last week, there was not much 
done. is ook S wes glad to see some little life at Rhiwderin. 


This place is well situated near Newport, and the township deve- 
loped by the trade is a model one. 
uyers are stiff in holding back, and makers quite as determined 
so trade is by no means brisk, I find, too, that the facts of small 
of seconds, or supply of old contracts, have been 3 4 
into importance with a view of weakening the combination, but so 


pared | far it is intact, and prices are 


firm, 
Present quotations I.C. coke, 13s. 944. to 14s. 6d.; ruling prices 
obtained have been from 14s, to 14s. / 
Steel coke sheets, 14s, to 14s, 6d. and up to 15s, Wasters are 
lower in figure. 


LAUNCHES AND TRIAL TRIPS. 


On the 24th inst. Messrs. Earle’s Shipbuilding and Engin: 
Com launched from their at Hull an iron screw tug na: 
the Alexandra, built to the order of the Hull, Barnsley, and West 
Riding Junction Railway and Dock Company. The vessel, which 
for working in the 6 Hull and 
‘or gen towage purposes, is 72ft. lon t. . beam 
8ft. Gin. depth, is classed 100 A at Lloyd's, and is fitted with 
the modern appliances of a powerful tug. She has a cast steel 
rudder of large area made Messrs. W. Jessop and Sons, of 
Sheffield, and a large steam fire engine and sal pump fitted 
the engine-room with suitable connections on di A small 
is provided amidships which will be available as shelter for 

, and the crew will be housed in cabin aft. She will be 

itted the builders with their triple compound three-crank 
engines, ha’ cylinders 11}in., 17in., and 30in. diameter and 
2lin. stroke, which will be supplied with steam of 150 1b. pressure 
from a steel boiler having two Fox’s corrugated furnaces, 

With reference to the trial trip of the ss. Algoma we are 
informed that she is fitted with 8, Baxter and Co.’s system of 


| anchor the expensive and cumbersome appliances 


for cat an ing are with, the anchors, which are 
sega hove direct into the patent hawse pipe on sea 
The trial was carried out under the superintendence of Mr. F. 
Pilcher, of Liverpool, who has phi himself highly pleased 
with the satisfac working of the whole arrangement. The 
windlass is one of Messrs. Baxter's vertical , with an inde- 
dent steam engine and tan on f tle fitted with wheel 
or working wire ropes. H.M. Scout is also fitted with 8. Baxter 
and Co.’s capstan, the capstan being similar to H.M.S. Benbow, 
eae al veering cable and protection to the men at the bars while 
working it. 

The steel screw steamer Shieldrake, built by Mr. W. B. Thomp- 
son, of Dundee and Glasgow, for the Cork Steamship nee 
has been launched from the Caledon Shipyard. The Shiel 
is the second vessel Mr. Thompson has built for the Cork Steam- 
ship Company—the first ship, the Avocet, completed a short time 
ago, being now on the passage between Cork and London. The 
new vessel is about 1100 emp to carry about 1400 tons, and 
has been built of the highest at Lloyd’s. Her dimensions are: 
Length, 250ft.; breadth, 32ft.; depth of hold, 15ft. 8in.; her 
deck is 106ft.; bridge deck, 28ft.; and forecastle deck, 47ft. 
the other vessels belonging to the company, the Shieldrake has 
been constructed on the cellular bottom principle. The engines 
and boilers are placed well aft. In the wheel-house is p' 
Higginson’s patent steam quartermaster, by which the vessel can 
be steered either by hand or steam. The crew are berthed forward 
under the forecastle deck. On this deck is ont Clarke, or 7 
man, and Co.’s patent steam windlass for working the anchor. At 
the after end of this deck are two iron lighthouses, in which the 
ship's side lights are fixed—an arrangement which En, the lights 
beyond any risk of extinction in the heaviest weather. The poop, 
bridge, and forecastle decks are connected by fore and aft gang: 
ways, railed on both sides, thus obviating a descent to the 
deck when ae. from one end of the vessel to the other. The 
appliances for loading and discharging cargo comprise four power- 
ful steam cranes on the main deck, and two steam winches, placed 
conveniently to the hatchways. The engines, compound surface 
condensing, are 160 nominal horse-power, with cylinders 29in. and 
57in., with 48in. stroke, and are expected to drive the vessel at a 

igh rate of speed. Steam is supplied from one steel double-ended 
boiler at a pressure of 90]b,—that for the cranes, winches, &c., 
being from a donkey boiler placed on the main deck. 


COLONIAL AND INDIAN EXHIBITION, 1886.—It is probable that 
@ great success will be secured for the Colonial and Indian Exhi- 
bition of 1886, by the practical illustration of the handi- 
crafts of India, which will be given in the form of a royal ‘‘ Kark- 
hana,” or series of workshops, Although of remote an- 
tiquity, this is still the principal feature of Eastern Courts, where 
visitors are surprised to find within the po precincts acolony of 
merchants and artificers carrying on their 
shops similar to those in the outside. Circumstances 
favourable to the production of high-class work raise these men 
of the on | toilers of town, and, 
working for the palace (usually on royal presents), masterpieces 
are produced which it would otherwise be impossible to obtain in 
the ee 4 course of business, Arrangements are now being 
made to fulfil the conditions of such a palace workshop, and for the 
representation of a pa court-yard, the entrance to which will 
be the magnificent his Highness the Maha- 
rajah Scindia, K.C.S.L., to the South Kensington Museum. 
the above Society he annual meeting on . 
18th, at Tyne Dock. By the kindness cari borality of Me. 
May, of Simonside Hall, general manager of the Harton, St 
Hilda, and Boldon Collieries, a room was placed at the disposal of 
the bers for the transaction of the annual business of the 
Society. The past ident, Mr. H. F. Bulman, Rainton Col- 
lieries, Durham, delivered an address, in the course of which he 
laid particular stress on the recent experiments with coal dust in 
fiery mines. The secretary, Mr. C. H. Cobbold, Plumble 
Colliery, Derbyshire, read his on the past year, whi 
showed a satisfactory increase in the number of mem After 
the election of Mr. E. F. Melly, Griff Colliery, Nuneaton, as - 
dent for the present year, and the selection of the vice-presidents 
for the various mining districts, and the formation of a working 
committee, luncheon was served, for which the members were 
= indebted to the kind forethought and liberality of Mr. May. 

members were now divided into three groups, and by the kind 
permission of the following gentlemen their respective works were 
n for inspection under personal guidance, viz.:—Mr. T. M. 

Hicks, superintendent of the Tyne Docks; the River Tyne Com- 
missioners, through their engineer, Mr. Philip J. Messent; Mr. OC. 
A. Shute, manager of the Hebburn Collieries; Mr. W. T. Warner, 
manager of the South Shields Gasworks; Mr. John Price, general 
manager of Palmer’s Shipbuilding and Ironworks; Mr. J. J. 
Hopper, North-Eastern Wire Rope Works; Mr. Lindsay Wood, 
managing owner, and Mr. George May, +6 og of the Harton, 
St. Hilda, and Boldon Collieries. Group No. 1: Harton Colliery, 
Wire Rope Works, Tyne Docks, St. Hilda Colliery, South Shiel 
Gasworks, Pier Works. Group No. 2: Harton Colliery, Wire 
Rope Works, Tyne Docks, Boldon Colliery. Group No. 3: Harton 
Colliery, Wire Rope Works, Tyne Docks, Jarrow Gasworks, 
Palmer’s Shipbuilding and Ironworks, Hebburn Collieries. The 
following members were at the meeting, and ‘4 


.privilege of joining one of the three sroupe, viz.:—Messrs. 
Bi H. W. 


mpson, W. T. Curry, T. Douglas 
Douglas, G. 8. Corbett, R. A. HRedmayne, Cyril Gipps, F.G. 
. W. Linsley, G. Rhodes, 


R. Laverick, C. J. Murton, ©. F. E. Griffiths, G. May, J. Hopper, 
H. F, Bulman, ©. H. Cobbold, ©. W. James, W. r, 8. R. 
Anderson, J. H. Young, H. Pratt, C. H. Steavenson, R. B. Smith, 

Scoweroft, J. H. W. Laverick, T. E, Crone, T, Thompson, E. P, 


Cole, W. Nichol, Brown. 
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NEW COMPANIES. 
—o- following companies have just been regis- 


Otway Engine Company, Limited. 

Upon terms of an agreement of the 10th inst., 
this proj to purchase from Mr. 
Harold Otway, of , South Lambeth-road, 
British and foreign patent rights for certain 
iaventions relating to improvements-in steam 
engines, the number of the British ggg being 
12,415, dated 15th September, 1884. It was 
‘registered on the 18th inst., with a capital of 
£100,000, in £1 shares. The purchase considera- 
tion is £14,000, one-half of which is to be paid in 
fully-paid shares, ‘lhe subscribers are :— 


8 

R. oe, 26, Suffolk-street, 8.W., chemical t 
A.J. Thorman, 6, St. Benet-place, ship in- 

W. F. Tritton, 37, South Lambeth-road.. .. .. 
W. Shepherd, 16, Elms-road, Dulwich, secretary 

circus, solicitor .. ply 88 90 
R. J. Burns, 4, Ludgate-circus.. .. .. .. 

The number of directors is not to be less than 
two, nor more than seven; the subscribers are to 
appoint the first; qualification for subsequent 
directors, £500 in or stock. The chairman 
will be entitled for remuneration to not less than 
£300, nor more than £500 per annum, and the 
directors will be entitled to £150 per annum each, 
but upon payment of 10 per cent. dividend upon 
the ordinary shares, the rates of remuneration 
will be doubled. 


Piranga Gold Dredging Association, Limited. 

In Brazil and elsewhere, this company p 
to carry on the business of dredgers for gold and 
other precious metals and gems, and will take 
over the interest of a concession made to the late 
Dr. Witt Clintol Van Tuyl by the Brazilian 
Government, dated 3rd of Ma , 1879, so far as 
the same applies to the River Feaeen, its tribu- 
taries and banks. The company was registered on 
the 17th inst., with a capital of £25,000, in £100 
shares. The subscribers are :— 


*J. F. Harrison, 41, Ovington-square .. .. .. 

*Lieut.-Col. H. R. Eyre, 10, Ber nore ee 

*General, the Hon, St. George G. Foley, C.B., 
24, Bolton-street 


1 
1 
1 
1 
1 
1 
1 


The number of directors is not to be less than 
three; the first are the subscribers denoted by an 
asterisk ; remuneration, a sum equal to 10 per 
cent. of the net profits. 


Breckenridge Company, Limited. 

Upon terms of an agreement of 23rd ult., this 
company proposes to purchase from Mr. David 
Maitland Yeomans, described as of the Hotel 
Metropole, the capital stock of the Cloverport 
Oil and Colliery ore @ corporation incor- 

rated in Kentucky, U.S.A., with a capital of 

,000 dollars, in 5 dollar shares, fully-paid up, 
to acquire and work the property of the Brecken- 
ridge Canal Coal Company, and other lands or 
property situate in the counties of Breckenridge 
and Hancock, Kentucky, U.S.A., consisting in 
the aggregate of 6500 acres. The company was 
registered on the 13th inst., with a capital of 
£500,000, in £10 shares, the whole of the shares 
to be issued as fully-paid up as consideration for 
tne purchase. The subscribers, who take one 
share each, are :— 


Shares. 
D. M. Yeomans, Hotel Metropole, engineer.. .. 1 
J. Nield, 1, Ashburn-place, South Kensington .. 1 
“J. Pickering, 110, Lexham-gardens 1 
*T. Cory, Sketty House, Swansea, colliery pro- 4 

“Tudor Crawshay, J.P., Cardiff, colliery owner .. 1 
J. Nield, jun., 1, Ashburn-place,S.W. .. .. .. 1 
J. Marmont, 60, Jermyn-street, E.C. .. 1 


The number of directors is not to be less than 
three, nor more than seven; qualification, one 
share, and subsequently 50 shares; the first are 
the subscribers denoted by an asterisk. Remune- 
ration, £500 per annum to the chairman and £250 
to each other director. 


British Emery Company, Limited. 

This company was registered on the 17th inst., 
with a capital of £10,000, in £1 shares, to acquire 
and work the letters patent for an improved 
manufacture of polishing material, for which 

rovisional protection, dated April 14th, 1885, has 
n granted to Messrs. Frederic Cooper and John 
Hall. The subscribers are :— 


G. Chapman, 52, Bread-street, manufacturer 
F. Thirkell, 76, Wood-street, manufacturer.. .. 
T. A. Wheatley, 130, Great Suffolk-street, 8.E. .. 
P. McKinlay, 28, Upper Thames-street, ware- 
G. P. Thirkell, Cla; Park,merchant .. .. 
H. G. Thompson, Penola, Sydenham, Kent, ware- 
S. Cheesman, The Hall, Dulwich .. .. .. 
Registered without special articles. 


Liverpool and Isle of Man Steamship Company, 
Limited. 


On the 17th inst. this company was registered 
with a capital of £500,000, in £10 shares, to 
acquire steamships suitable for icat 
between the Isle of Man and ports or places 
in the United Kingdom. The subscribers are :— 


J. Herbert Slater, 8, Plowden-buildings, Temp 
Her’ 8, Plowden- ‘em: 
H. J. Newman Harrison, Southampton, master 
E. Hampson, 60a, Market-street, Manchester, 
J. Halliday, Water-street, Newtown, Manchester, 
J. R. Lawton, John Dalton-street, Manchester, 
Slater, 7, Sinclais-gardens, Kensington 
r in ens, 
5 A. Hinton, Castle Mona Hotel, Douglas, Isle 


The number of divecters is net to be less than 


three, nor more than ten; the subscribers are to 
ag the first and act ad interim; qualifica- 

ion, £250 in ordinary shares; remuneration, 
£1060 annum. Mr. Marcus Percy Shorrock 
is aj ted first manager. 


Swedish Ice Company, Limited. 
This company was registered on the 19th inst., 
with a capital of £40,000, in £1 shares, to con- 
struct and carry on ice works and stores, and 


refrigeration and meat preserving works. The 
subscribers are :— 


Walter Hunt, C.E , 1, Fern Villas, Croydon.. .. 
G. Lowthian, C.E., 58, Blenheim - crescent, 

E. '- Binet, C.E., 3, Lynscott-road, Lower Clap- 
W. Steele, 35, Great Percy-street, W.C., clerk .. 
J. Langley, 51, Princes-road, Bermondse: , clerk 
G. Stewart Anderson, 46, Warwick-gardens, Ken- 


27, Lordship-road, Stoke Newington, 


Registered without special articles. 


THE BRITISH ASSOCIATION. 


ARRANGEMENTS for the visit of the British 
Association to Aberd ing in the 
second week of September—are now considered 
complete, and the local committee seem to have 
succeeded in overcoming what at one time seemed 
to threaten the Association with a very small 
visitors’ list, namely, exorbitant charges for lodg- 
ings and general accommodation. At all events. 
fairly reasonable rates are now said to be offered 
as com with those which ruled two weeks’ 
ago. Lhe programme is a very attractive one, 
and there is some probability of some rather more 
exciting enunciations than have characterised the 
prossédings—that is to say the addresses, papers, 
or lectures—during the past few years, since the 
Belfast meeting. 

The sections are all under men prominent in 
the branches of science they represent. Mr. 
Benjamin Baker, M.I.C.E., will preside over the 
Engineering or Mechanical Section. The excur- 
sions will be of an interesting character, and the 
Geological Section will have its papers illustrated 
by local examples, 

Professor Bonney will retire after this meeting, 
and Mr. A. T. Atchison, who has long taken an 
active in the work of the meetings, and 
especially in the Mechanical m, will, we are 
glad to see, succeed him. 

Our readers are aware that at the approach- 
ing meeting of the Association it has been 
arranged to have discussions in Section A on 
kinetic theories of gases 4nd on standards of 
white light. Prof. Crum Brown has consented 
to open the discussion on kinetic theories, and 
has drawn up the following short abstract of 

ints to which he proposes to allude. It would 

convenient if persons desiring to take part in 
the discussion would forward their names, with, if 
ible, a short abstract, to the recorder, Prof. 

W. M. Hicks, Firth College, Sheffield. 

Difficulties connected with the dynamical theory 
of gases.—Professor Crum Brown.—The dyna- 
mical theory of gases appears at first sight to 
furnish a very complete explanation of all the 

roperties of gases, both physical and chemical. 
Wren, however, we come to details, difficulties 
and apparent contradictions make their appear- 
ance. ese difficulties have been pointed out 
from time to time, and some attempts have been 
made to show that they are not really fatal to the 
theory as usually stated; but it may be useful 
that some of them should be brought at this time 
before the section and regularly discussed. I 
shall here merely mention some of these diffi- 
culties, as the explanations which have been given 
of them will be better supplied by others in the 
discussion. 

(1) The difficulties connected with the doctrine, 
that energy communicated from without to a gas 
is equally shared among the whole of the degrees 
of yaw of the molecules.—This leads to a 
relation between the numbers of degrees of free- 
dom and the ratio of the specific heat at constant 

ressure to that at constant volume. This ratio 
for mercury gas almost exactly 5:3, from 
which it would appear that the molecules of 
mercury gas have not more than three degrees of 
freedom—in other words, that the whole energy 
of mercury gas is kinetic energy of translation of 
the molecules. But even if we assume that the 
molecules of mercury are spheres, perfectly 
smooth and perfectly rigid, the fact that mercury 
vapour has a spectrum points to some form of 
energy of a vibratory kind. Again, the gases, 
the molecules of which are supposed to consist of 
two atoms, have the ratio of the specific heats 


nearly equal to 7: 5—it seems always to be a | (1) 


little greater than this, which increases the 
difficulty. This points to five degrees of 
freedom of the molecule, which would be 
consistent with the hypothesis that these mole- 
cules consist of two smooth, undeformable spheres 
ata constant distance from each other, the five 
degrees of freedom being three of translation and 
two of rotation about two axes, any two at right 
angles to each other and at right angles to the 
axis of the molecule, that is, the line joining the 
centres of the two atoms. But here also we have 
spectra, and in addition the phenomena of disso- 
ciation lead to a belief that the firmness of the 
union of the two atoms diminishes as temperature 
rises, and it is difficult to reconcile this with a 
constant distance of the two atoms from one 
another in the molecule. Any variation in this 
distance would be a new degree of freedom in 
addition to the five allowed by the theory. All 
attempts to reconcile chemical action and chemical 
equilibrium with dynamical conceptions seem to 
require the assumption of vibrations of the atoms 
in the molecule, under the influence of forces 
depending on the distances of the atoms from 
each other, and perhaps in addition to these 
vibrations of the atoms as parts of the molecule, 
vibrations of the atoms 7 serch A In mole- 
cules even of a comparatively simple kind, such 
considerations imply many degrees of freedom, 


certainly far more than the dynamical theory of 
gases as usually understood will admit. 


(2) Difficulties connected with the doctrine that 
energy of each kind is distributed among 
molecules according to some form of the law of 
probability.—This implies that in a gas at any 
temperature there are molecules in the condition 
as to energy which is the average condition of the 
gas at any other temperature. t, for instance, 
at the ordinary atmospheric temperature there 
are molecules in the condition which is the aver- 

condition at a red heat. This seems incon- 
sistent with what is usually regarded as true, 
viz., that there are limiting conditions of tem- 
perature and pressures, on the one side of which 
certain chemical changes occur, while they do 
not occur at all on the other side. Thus at ordi- 
nai eee temperatures and pressures, 
hy mand oxygen show no tendency to combine. 
At a red heat they combine almost completely. 
At ordinary temperatures phosphorus combines 
slowly with oxygenif the pressure of the oxygen is 
below a certain limit—dependent on the tempera- 
ture—but apparently not at all if as of 
the oxygen is above that limit. y other 
cases might be mentioned, but these may suffice 
as instances, It is difficult to understand the 
existence of such definite sharp limits, if the 
energy is distributed among the molecules accord- 
ing to any asymptolic law. In such a case the 
rate of chemical action might be expected to 
diminish, but not to become zero. I have brought 
forward these inst of app t contradicti 
between the conclusions of the dynamical theory 
as usually stated and observed facts, in the hope 
that they may be cleared up. This may conceiv- 
ably be done in two ways—either by showing 
that the facts have not been accurately observed, 
or that the conclusions have not been legitimately 
drawn from the theory. 


A NEW EXPLOSIVE. 


A NEW explosive, known as Hellhoffite, which 
has been invented by Hellhoff and Gruson, 
has been subjected to comparative trials at 
St. Petersburg, together with nitro-glycerine 
and ordinary gunpowder. It is described in 
the Times as a solution of a nitrated organic 
combination—naphthaline, phenol, benzene, &c. 
—in fuming nitric acid. In preparing the Hell- 
hoffite tried in the experiments, binitro-benzene, 
a solid, inexplosive, and badly burning body, was 
used. At the first trial glass bottles of 20 cubic 
centimetres contents each were filled with 20 
g of the respective explosive substances, 
and corked down. A tube filled with fulminate 
of mercury was passed through the corks, a slow 
match being attached to the outer end of the tube 
for the purpose of ignition. Each of the bottles thus 
prepared was placed on a truncated cone of lead, 
the upper diameter of which was 3‘5cm., ite lower 
4'5, and its height 6. The cone itself stood on 
a cast iron plate 2°5 centimetres thick. The 
deformation of the leaden cone by the action of 
the explosives could consequently be taken asa 
measure of their respective destructive power. 
The explosion of the gunpowder, as was antici- 
pated, caused no changes. By the explosion of 
the nitro-glycerine the cone was compressed 
about a quarter of its height; its surface had 
assumed the appearance of a well-worn hammer ; 
the diameter of the surface had been increased 
to 5°5 centimetres. The explosion of the Hell- 
hoffite caused much greater changes. The sur- 
face of the cone was completely torn; pieces 
5 centimetres long and 2 centimetres thick 
were torn off and thrown about for several 
pecs only half of the cone was still a compact 

ut entirely defaced mass, At the second experi- 
meat, bottles of 25 grammes each, filled with the 
various explosive substances, were let into corre- 
sponding cavities bored into the face of fir blocks 
of similar dimensions. In exploding the gun- 
powder, the block was torn into four pieces as if 
split with a hatchet, the several pieces were 
thrown about for 18, 12,11, and 10 paces. In 
exploding the nitro-glycerine, the block was split 
into sev pieces. The upper portion of the 
block, as far as the bottle was let into it, was 
torn off perpendicularly in the direction of the 
fibre in such a manner that a smooth cut was 
formed. The explosion of the Hellhoffite 
likewise tore the portion of the block sur- 
rounding the bottle perpendicularly in the direc- 
tion of the fibre, and splintered the remainder of 
the block into a large number of thin fibres. The 
following experiments were also made with 
Hellhoffite alone:—A slow match was 
through the tube in the cork which was without 
ulminate of mercury, as far as the surface of the 
Hellhoffite in the g bottle ; no explosion fol- 
lowed on igniting the slow-match. A quantity of 
Hellhoffite poured into a bowl could not be ex- 
ploded by a lighted match. Finally, a few drops 
of Hellhoffite were poured on an anvil, and 
exposed to heavy blows with a hammer, and 
no explosion followed. The Hellhoffite, conse- 
quently, possesses the following advantages :— 
In igniting it with fulminate of mercury it 
acts more powerfully than nitro-glycerine ; (2) it 
may be stored and transported with perfect 
safety as 8 concussion, as it cannot be 
exploded either by a blow ora shock, nor by an 
open flame. On the other hand, it has the fol- 
lowing disadvantages :—(1) Hellhoffite is a liquid; 
(2) the fuming nitric acid contained in Hellhoffite 
is of such a volatile nature that it can be stored 
only in perfectly closed vessels ; (3) Hellhoffite is 
rendered completely inexplosive by being mixed 

th water, and can consequently not be employed 
for works under water. 


THE Mason Scrence CottEcE.—The syllabus 
of day and evening classes for session 1885-6 of 
this College has been issued. The engineering 
section naturally forms a large one, and is under 
Professor R. H. Smith, whose plan of instruction 
is, ‘‘ firstly, to describe the facts of engineeri 
practice — that is, the tools, machinery, an 
methods used by engineers; secondly, to deve- 
lope theoretical engineering science as based on 
these facts; and thirdly, to apply the scientific 
knowledge of facts and theory to practical pro- 
blems in engineering design; no theory being 
introduced except such as has a direct bearin, 
upon the problems of professional practice, an 


no theories being taught until the facts upon 
ae are taal have been fully ex- 
plain 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


Applications for Letters Patent. 


*,.* When patents communicated,” the 
name communicating party are 
printed in italics. 

18th August, 1885. 


9769. Rinc-spinninc Macuiyery, J. Tatham, Man- 
chester. 


9770. Tricycies, G. Tolson, Dewsbury. 

9771. Harrows, T. J. Williams, London. 

9772. TrxtocraPHs, &c., E. H. Brown, London. 

9773. GENERATING HYDROGEN Gas, H. J. Allison.—(C. 
C. Yeaton, United States.) 

9774. Burron-HoLe Stitce Macuines, G. 
Browning, Glasgow. 

9775. Pitcu-cuains, J. 8. Orton, Birmingham. 

9776. ExaBiinc Persons DisaBLep in the Hanp to 
Waite, &c., W. Macgill, Fraserburgh, N.B. 

the Game of Lawn-rennis, F. Perry, 


9778. Water Weeps, R. Smith, Wokingham>~. 


9779. Camera Mera Firrines, 8. D. McKellen, Man- 
chester. 


9780. ArtiFiciaL Stong, W. P. Thompson.—{G@. Lilien- 
lelbourne.) 


thal, 

9781. Oprarninc ALUMINIUM and other Metats from 
their Orgs, W. P. thompson.—(Z. H. and A. H. 
Cowles, United States.) 

9782. Biocks or for Privtixa Posters, 8. Jones, 


9784. Borrie Stoppers, F. McIivenna and W. Thom 
son, Liverpool. 

9785. ScREENING and Bacainc Coat, R. W. Roulston 
and W. Armstrong, Liverpoo! 

9786. WasHiINc WHEEL, J. Murrell, Ipswich. 

9787. and Piates of StzaM GENERATORS, 
H. Turner, Liverpool. 

9788. BINNACLE ADJUSTABLE for RotaTine 
Suarts, W. H. Poole, London. 

9789. Rotter Skates, B. Rebeschke, Halifax. 

9790. Fiat Ropzs, C. J. Banks, on. 

9791. CLipprinc Devices, W. H. Underwood, London. 

9792. Vent Peas, A. T. Hughes, London, 

9793, Bez-nives, F. Lyon, London. 

9794. Devices for TRaNsMITTING Powsr, A. J. Boult. 
—(B. Winans, United States.) 

9795. TELecRAPHING, F. H. , London. 

9796. Gas RecuLators or Governors, H. F. Bromhead, 
London. 

9797. Puriryine Gas, H. F. Bromhead, London. 

9798. Pressure Recutators, A. J. Boult.—(A. 
Bigelow, United States.) 

9799. or HuNTING CHRONOGRAPH 


9800. Gas Stoves, C. G. Saunders, London. 
9801. Gas Enoinz, E. G. Coulton.—(H. Hartig, United 


9802. TeLepnoxe Receivers, C. A. Tesk, New Wands- 


wo! 

9803. Construction, &c., of VeLocipepEs, C. E. Read, 
London. 

9804. WHEEL-HOEs, 8. Fuller, London. 

Pocket Knives, H. J. Haddan.—({@. Hassler, 

rmany. 

9806. Fittertnc Smoke, H. Fisher, London. 

9807. Pranororte Actions, E. Bishop, London. 

9808. MippLines Puririers, H Simon, London. 

9809. Preparine Copper for Castine, W. R. Walton, 


London. 
Grass Structursgs, J. McK. Jeffrey, 


x! 

9811. Yarns and Woven and Fe.tep Goons, M. Raabe 
A. C. G. Skynner, and 8. Henning, London. 

9812. Guiazine, P. Sorel, London. 

9813. Hermeticat 8110s, C. En; 


Liverpoo 
9783, Suirts or Sarrt Fronts, R. Ripley, Liverpool. 


d, Marseilles. 

9814. Sowrne SEEDs, G. Baker, don. 

9815. Loom SHutt.es, J. , London. 

9816. FLuip Meters, H. H. Lake -(C. H. and F.C. 
Hersey, United States.) 


19th August, 1885. 


9817. INcANDESCENCE E.ecrric Lamps for 
UNDER WaTER, F. Wynne, London. 

9818. Testinc Sarety Lamps, W. Clifford, Sheffield. 

9819. Boor Mak1no, 8. F. Scott, G We 

9820. Locks for RaILway CaRRIAGE ns, &c., J. M. 
Matthews, London. 

9821. Sarety VaLves, G. Wilson and I. A. Timmis, 


London. 

and other Beveis, A. Gamble, Shef- 
field. 

9823. Propuctne a Craps in Woven Fasrics, E. and 
G. W. Wilson and J. Fell, Manchester. 

9824, for Printine Enveworss, &c., in Two 
or more CoLours, R. F. Sproule, a 

for BorrLe STOPPERS, Aylesbury, 


9826. ILLUMINATING ADVERTISEMENTS to fix upon 
Tricyc.es, &c., E. Marriott, London. 
Be.ts, P. Jolin and T. Ballard, 


sto 
9828. DoUBLE-BARRELLED Pistois, T. Thacker, Bir- 
minghawm. 
9829. dre Apexes, P. H. Clague, Liver- 


poo! 

9830. Ort Coat, G. W. Errington, Newcastle-on-Tyne. 

9831. Decomposina by Macnesia the MotHer Liquip 
of the Ammonia Sopa , W. Weldon.—(4. 2. 
Pechiney et Cie., France.) 

9832. Brakinc VEHICLES by Horsk-PoweR down 
Inciines, C. H. Nassau and G. Butler, Sheffield. 

9833. GALVANO-ELECTRIC MEDICAL BELT or Banp, A. 
Chadwick, Manchester. 

9834. FricTion Bai Beartinos, A. Cordier, London. 

9835, DupLex Automatic JicGiInc MacuHINE, J. Kitto, 
A. Paul, and J. H. Webb, Lianidloes. 

9836. Hot-ain Stoves for Heating Rooms, &., J. 
Kay, Chapeltown, near Sheffield. 

9837. Musicat Compass, J. Hannah, 

9838. Sprinc Knives, A. J. Beal, London. 

9839. Lock Nuts, R. F. Drury.—({B. Dieuaide, Paris.) 

9840. SHEEP SHears, &c., A. Amber, London. 

9841. Ropes oF Metat, D. H. and G. A. Haggie, 
London. 

9842, FIRE-EXTINGUISHING APPARATUS, H. H. Perry, 
F J. T. Cooke and J. L. 
3. PORTABLE e 

Bottomley, — 

9844. Reciprocating Rotary Enoines, L. Mills, 
London. 

9845. Arc Lamps, C. E. L. Brown, London. 

9846. Fasteninc Winpow Sasues when either Saur 
or partially Oren, C. Thornett, London. 

P. M. Justice.—(d. W. Billings, United 

tes. 

9848. Gas Propucers, &c., as applied to Srram 
Borxers, J. Hill, Glasgow. 

9849. Marrver’s Compass, F. A. Paget, London. 

9850. Formine the Borroms of KuBBER Boots, &c., 
M. W. Whitney, London. 

9851. Harn Crimpers, J. M. Kelley.—{W. Stimpson, 
United States.) 

9852. FEED-waTER Heaters, J. Kirkaldy, London. 

9858. CarBon ALuM, T. H. Cobley, Dunstable. 

and CoMPosING ‘Tyer, Codignola, 

ion. 

9855. Drivinc Gear for 
Latues, C. D. Abel.—(P. P. Huré, France.) 

9856. CaRRiaGE Lamps, W. Burley and J. Grimley, 
London. 

9857. Inpicatine the Variations of a BAROMETER, 
H. H. Lake.—{R. R. von Walcher-Uysdal, Austria.) 
9858. YELLow and Orance CoLourine Matrers, J. H. 
Joh —(The Badische Anilin and Soda Fabrik, 

Germany. 


) 
9859. Macarnz Guns, C. W. Worrell and F. Podger, 
London, 


Shares. 
3 *The Rev. Sir G. L. Wilmot Horton, Bart, 
: Mrs. E. F. Molyneux-Montgomerie, East Harling, 
4 *F. Hambro Dutton, Palace Hotel, Buckingham- é 
| 
\ 
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9860. CumicaL, &c., E. T, Perken, 
London. 


20th August, 1885. 


9861. PReventine the Drivinc WHEELS of LocoMOTIVES 

from J. G 

9862. Vatve Cock, T. . Murphy, Lo 

9863. BicycLe and TricycLE = J. Harrison, 
Birmingham. 

9864. Srreer Boxes for Prorecrine Gas METERS, &c., 
J. Dewsnap, Manchester. 

9865. Ratstnc and Lowerie the Heatps in Looms, 
&c., C. Bedford, Halifax. 

9866. Preventinc Suction of Gases into WATER 
Service Pipes, H. Swete, Worcester. 

Coprzs of Writines and 

ESIGNS, age’ borough. 
. Tricye.e for Rivers, W. Morehen, 

London. 

9869. Maturine of Sprrits, W. W. Crawford, Glasgow. 

9870. Apparatus for Raitway, &c., Cars, J. Fondu- 
Bloemendal, Liverpool. 

9871. VaLvE Ports, &c., of Srzam Cyiinpers, J. Clyne, 

72. Secunrne Hanpies to Broom-HEaps, &c. H. 
Sutton, Bi ham. : 

9873. Sappie Bars, J. Cottrell, sen., Bristol. 

9874. Grasses for Bicyoie and other Lamps, 8. Snell, 
Birmingham. 

9875. Licurine, &c., Lamps, J. J. Butcher and J. H. 
Newcastle-on- -Tyne. 

9876. GENERATING Vapour, J. Murrie, Glasgow. . 

CLosE-TIGHT CASEMENT FAsTENgr, J. Ellis, 


Revotvine Tres for Herts of Boots, &c., W. J. 


este. and other Sappiss, J. B. Brooks, 

rming’ 

— G. M. Cruikshank.—{2. Grumbach, 

ermany. 

9881. Stucco Ossects, &., F. Shorten.—({4. Rachner, 
Germany.) 

9882. Hoox, C. Hawxwell, Birmingham. 

9883. Trx and TERNE Piates, G. Leyshon, London. 

9884. Cartripegs, 8. H. London. 

9885. Borinc APPARATUS, 8. H. Emmens, London. 

9886. Excavatine, 8. H. Emmens, London. 

9887. TreaTmenrt of ALuminous Minerats, 8. H. 
Emmens, London. 

ay = Forks for Looms, 8. Cook, jun.—(C. Dupire, 

rance. 

9889. Stream and other Encrves, W. Cameron, London. 

9890. AzriaL Tor, J. Newsom, London. 

9891. ArTiriciaL Birps, &c., J. Newsom.—{J. Hira- 
yama, Japan.) 

9892. an and Bony 

9893. STopPErs, 

9894. PURPLE into J.G. Williams, 
London. 

9895. Lusricatinc Compounp, A. 

9896. Gatvanic ELEMENT or BATTER J. Haddan. 
—{K. Pollak and G. Wehr, Germany. y 

9897. Bearines or AxE-Boxes, C. D. Abel.—{(J. B. 
Marchant, France.) 

CoNGRATCLATION Carns, &., A. J. Boult.—(W. ZL. 
Chrestensen, Germany.) 

9899. NUMBERING Macuines, A. J. Boult.—(J. R. 
Carter, U.S.) 

9900. ORNAMENTING &c., Anticies, A. J. Boult. 
ont Gehring, Bavaria.) 

1. Emprorwerrne Harts, &c., P. Jensen.—({E. Loth, 

9902. Apparatus for Borriss, &c., for the DELIVERY 
of MEASURED QUANTITIES, Bartholomen and E. 
B. Baker, London. 

9903. E.ectric Tarcets, G. Arnoult, London. 

9904. FLowER-HOLDERs, E. Ure, London. 

9905. Supportive the Bopy in a Straicut or UPRIGHT 
when Sirrinc, H. H. Lake.—{ Wirth and 


ussia.) 
9008.” Devices for use with Ririzs, &., J. Richards, 


/ Qlet August, 1885. 

9907. G. Walker, Birming- 

Drs DYNAMO-ELECTRIC Macurnes, F. H. Royce, Man- 
chester. 

9909. Corkscrews, F. R. Baker, Birmingham. 

9910. Brass-HEADED Natrs and. Pixs, &c., G. F. Hall, 


Birming! 
9911. Tricycies, H. J. Lawson, Coventry. 
9912. “ CrinoLeum,” W. Ric Birkenhead. 
Gas, &c., Motors, M. Milburn and R. Hannan, 
Ww. 
ECURING Coverines to Rr B. P. 
Wolverhampton. 
9915. Tricycies, I. Rix, Norwich. 
> Suvrries, T. Wade and J. T. Brown, 


9917. Trea Door Kx &c., C. Longbottom, 
Bradford. 

9918. Looms, M. Leach, J. Heaton, and J. Bentley, 
Bradford. 


9919. Sares, D. R. Ratcliff, London. 
9920. Avromatic Steam, &., STEERING Gear, J. Lyle, 


ey. 
9921. _ Cuarr for Permanent Way, P. Rickard, 


Hops from Potes, W. Gardner, Can- 
rbury. 
9923. Raistnc, &c., Szats of Music Sroots, L. C. 
Niebour, Kingston-on- 
4. Makrxe Ex.ecrricaL Conpuctors, E. Fox, 


Sroox Brakes for VeLocirepes, W. H. Knowles, 


9926. Compressine Arr, &., F. Jewell and E. C. 
Garnham, London. 

9927. Sarery Pins, &c., 8. Bott and W. E. Cooke, 
London. 

9928. Encryz Governors, W. L. Collamore and W. 
Ackroyd, London. 

9929. HOLDER for CHALK for Games, K. Beresfotd, 
London. 

9930. REFRIGERATING Apparatus, W. Hutchinson, 
London. 


9931. Preparinc Frsrous Suestances, J. V. Eves, 
London. 

9932. Articies of Foop, W. Powell, 
Liverpool. 

9933. Type Writers, S. Sykes and J. Tester, London. 

9934. States, O. J. Owen, Liv 

9935. Lavatory Basins, P. Winn, London. 

9936. Beis and Gonos, E. Tonks and R. T. Powell, 
London. 

9937. Brusa or Damper for Dampinc Paper, G. J. 
Pedley, London. 

9938. Water FILTERING Apparatus, R. G. Chipper- 
field, London. 

9939, Lire-saviNe Sueet, A. M. Clark.—(A. Chauvel, 
France.) 

9940. Rartway Cuarrs, R. Symons, London. 

9941. ComprnaTion of an ADJUSTABLE PERPETUAL 
CALENDAR with a “ig Fastener, M. Krumm.— 
(L. Krumm, 

9942. Doors, &c. on, London. 

9943. Jomts for een Hoops, W. Evans and 
C. J. Harcourt, 5 

9944. Reapisc Macuines, 8. Pitt.—({Palmerantz and 


Co., Sweden. 
for Knitrinc Macurygs, L. Woodward, 


9946. Feep-waTer Apparatus, A. M. Clark.—{J. E. E. 
Fromentin, France.) 

9947. Luccace Lazets, C. E. Gowan, London. 

9948. Securmne the Lins of Baskets, &c., C. E. Gowan, 
London. 

9949, Srrixkine Prates, &c., for Locks and Latcues, 
W. Fellows and H. Winkley, London. 

9950. ManuractuRrinc Syrup and Beer from Maize, 
&c., H. H. Lake.-(A. EB. Fewe, United States.) 

9951. Inkrinc Apparatus for PRINTING MACHINERY, 
H. H. Lake.—(Maschinenfabrik Augaburg, Germany.) 


9952. Borries and Borrie Stoppers, W. H. Frank, 
London. 
pe. Sa Cans, J. M. Bunting and J. T. Findlay, 


on. 

9954. Bait Cook, R. W. Thomas, London. 

9955. SuRFACE Arr ConpENsERS for TRacTION ENGINES, 
. Wilkinson, London. 


22nd August, 1885. 


9956. Testrinc Brewinc Mareriats, C. R. Bonne, 
Manchester. 
9957. Carpinc Enornes, W. Taylor and R. Taylor, 
jun., Manchester. 
9958. Hooxs and Crooks, W. Sheffield. 
9959. Fiurers, A. 
GENERATORS, W. Wiles, Liver- 


1. IncrEastnG the Screw PROPELLERS, 
J. Waddi Barrow-in-Fui 
9962. TeLEPHonss, A. M. Rosebrugh, “London. 
9968. Fiurers, 8. Robertson, Dun: 
Marcu-Box, C, F. H. Heckford, 
Pens, W. P. Foulds raltar.) 
Sranp Cameras, H. C. Braun, 


9967. Tuse Beavers, C. Wicksteed, 
9968. Stream Boxers, J. C. Bauer, don. 
9969. Hyprocrapaic Sounpines, J. Dillon, 


Lond 
9970. Lacks for Boots and Sxogs, &c., H. C. Heard, 
ion. 
71. for Heatina Water, J. J. Royle, 
London. 


9972. SUSPENDED Gas Licats, J. J. Royle, London. 

9978. REVoLVinc SMALL-aRMs, H. Dimancea, don. 

9974. Drop-powN J. F. Swinburne, 
London. 

9975. Gun Wans, J. C. Scott.—(V. 17. Sherbrooke- 
Houghton, New South Wales. 

9976. Connectine the Traces of Horses to VEHICLEs, 
R. M. Saulez, London. 

7. Lerrer Fixes, J. Sturrock, Dundee. 

9978. Pranororres, F. and H. Collins and G. Wheeler, 
London. 

9979. Sewrne Macuryes, O. Robinson, London. 

9980. ConrRoLLING Gear and Spxep Iypicator for 
Tramway Enornyss, B. C. Browne, London. 

9981. Breakine Down Rock, C. D. Abel.—{ W. Kahler, 


Austria. 

9982. PROTECTIVE for and Srest, C. D. 
Abel. 7. J. Wisse, Holland.) 

9983. AUTOMATICALLY = the Sprep of 
Tramway Enornes, R. C. Parsons, on. 

9984. Breap, J. C. Pooley, London. 

9985. Reck Dritimsc Apparatus, T. H. Bell, A. L. 
Steavenson, and R. Clough, London. 

9986, AMMUNITION for RiFces, J. Richards, 
London. 

9987. Jorstrxc LEapEN Pipes, J. Costelle, Glasgow. 

9988, Pen agg W. Abbott, London. 

9989. InxsTanps, R. G. Chipperfield, London. 

9990. for VELOCIPEDES, 
ion. 


24th August, 1885. 
9991. Pranororte Sovuspmc Boarps, E. Bishop, 
London. 
&c., J. C. Thresh, Buxton, 
and M. 
9998. TreaTinc GaLvaNiseD IRon or Steet, H. Grim- 


shaw, Manchester. 
9994. Porras.e Mus Music Sranps, T. Wright and J. D. 


for C. 8. 


. Preventine the of Tareap from 
Bossrys, R. W. Kenyon and B. Baron, Halifax. 
9997. Water Borrie Openers, N. 8. Heeley, 


Birming! 

9998. SELF-actiInc Winpow Fasteners, C. H. M. 
Wharton, Manchester. 

9999. Taster for Hotprnc Marrer, &c., J. 
Hicken, Portsmouth. 

10,000. Routers, H. Salsbury, 


London. 
10,001. SHowrxc the Time by Turret Crocks, J. 
Bennett, London. 
10,002. Dost CoLiectors, J, Clayton, London. 
10,008. Cures for FasTeninc Papers, 
ienderson.—{F. BE. Girard and A. Rigault, 
10,004. Bats for Cc. gs, London. 
10,005. Cans, T. D. Gilbert, 
10,006. CoMBINATION Srup, M. xander, London. 
Srzam Boruers, H. 


Lo 
10,008. CenrrirucaL Pumps, C. D. Abel.—(A. C. Nagel, 
R. H. Kaemp, and A. Linnenbriigge, Germany.) 
10,009. 14 the Grooves of Tram Raits, W. H. 
Hall an R. Hanson, London. 
TasLe Licut, G. Henderson and D. 


London. 
10 Compounp GaLvanic Batreriss, 8. H. Emmens, 


A. C. 
nee.) 


London. 

10,012. Gurprsc Fazrics into Macurygs, D. 
P. Smith, 

10,013. Kwirrep Fasarrcs, J. H. Nussey, London. 

10, 014. Boors, V. Thomas, London. 

10,015. Dressinc Macuines, W. White and J. 


F. Milner, London. 
10, ant PLovens, A. Simpson, W. Law, and D. Arnot, 
mdon. 
10,017. Cans, W. A. Barlow.—(A. Steen, Germany.) 
10.018. SEPARATION of Trix from “PLATE, H. H. 
Lake.—{ Wirth and Co., Germany.) 
10,019. INDICATING APPARATUS for NAVIGABLE VESSELS, 
J. . Raworth, London. 
10,020. Stream Borters, W. Malam, pee, 
10,021. Revotvinc Sxvrrers, W. Lake.—(A. 
Dufréne, France.) 
10,022. Caps for Gas Gioses, W. Clark.--(P. Costes and 
Vervin, France ) 
10,023. STRAIGHTENING Wire, 8. H. Byrne, London. 
10,024. TREATMENT of Ones, R. Oxland and C. Oxland, 
London. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gazette.) 


322,667. Gear WHEEL, John C. Wilson, sen., New 
York, NY Filed Detember 27th, ¥ 1884. 

Claim.—(1) The gear wheel com of a band of 
metal forming the rim, arms and a hub sustaining 
said rim, and a corrugated strip of metal surrounding 
and attached to said rim and forming the teeth, sub- 
stantially as set forth. (2) The combination, in a gear 


322,667] 


wheel, of a rim, a teeth band around such rim, 
winding of wire around the teeth strip and rim to 
connect them together, substantially as set forth. 
®) The ee ears in a gear wheel, of a teeth band 
——— — metal anda covering to the sur- 
ther or similar material, and a pulley to 


bee ag the teeth band is attached, substantially as set 


322,636. Larue Cuuck, Edward Pement, Esmond, 
Dak.—Filed April 14th, 1885. 

Claim.—(1) In a face plate and chuck attachment, 
the combination, with The section A, having a pro- 
jection E, which is screw-threaded on its rim, of a 
screw collar W screwed on the said projection, and the 
section B, which is clamped on the collar W, sub- 
stantially’ as herein shown and described. @) In a 
face plate and chuck attach the 
with the section A, having the excentric projection E, 
the rim of which is screw-threaded, of the screw 
collar W and = section B, the said section B and the 
screw collar being provided with apertures for re- 
ceiving screws, and ements for turning the said 
collar, substantially as — own ny te esc! ribed, 

e 


in the central bearing of the wrench head journalled 
between the side bars, substantially as described. 
(2) The combination, with a rotary wrench head con- 
structed and mounted to be rotated in either direction 
through a succession of spur foe moved by crank, 
substantially as described, a movable stop for 
engaging the cogs, whereby the wrench heads and 
connec! gear may be held stationary, 
322,956. Governor ror Sream ENGINES, Joseph 
_* San Franciseo, Cal.—Filed August 27th, 
Claim.—The combination, with a suitable centri- 
fugal governor, of the hydraulic cylinder R, having 
inlet and outlet passages, as shown, piston M!, and 
rod M, valve O, moving in suitable chamber to’ con- 
trol the action of said piston and rod, and the differ- 


4 a a face plate and chuck ttach 


Hall 


and C, as herein shown 
aid face plate and chuck attach 


ment, the combination, with the section 
the excentric projection E, of the sections 
substantially as herein shown and described. (5) In 
a face plate and chuck attachment, the combination, 
with the section A, havii ~ excentric tnd of E, 
of the section B, having 
screw G, substantially as h ne 
(6) Ina face plate and chuck attachment, the oN 
nation, with the sec , having the split collar H, 
of the screw J, the section C, havi ~— jection K; 
and of the worm M on the spindle tantially as 
herein shown and described. (7) Ina face plate and 
chuck att t, the with the section 
A, having the excentric Saaen E, of the section B, 
having the split collars Fand H, the screws Gand J, 
and of the section C, substantially as described. 
$322,890. PuLLEY Bock, Huntington Fayette- 
ville, N.Y.—Filed February 23rd, 188 

Claim.—A pulley block constructed with a bipartite 

frame a b, having corrugations h, and corresvonding 


322,890 


having 
and C, 


indentations sin the meeting edges, a swivel seat i, 

and swivel ring D and wheel B, having chilled 

ings ¢, all held a bya single bolt, substantially 

as shown and described. 

note. CaBLe REcorDER, Moses G. Farmer, Newport, 
December 1884. 


—Filed 
Claim.) An electrical recorder consisting of the 
ion with i d coils and ar , of a 
platinum to be heated by an electric 


wire arranged 
current and attached to the armature support so as to 
a therewith, and a band or strip of coloured tissue 
per, adapted to be moved past the platinum wire, 
= for the purpose set forth. (2) The combination, 
with a series oi coils, ar 
ised bars, and a support for the s: same capable of be being 
moved by the action of currents in the coils upon the 
armatures or bars, of a platinum wire arranged to be 
electrically heated attac’ to the support, so as to 
move therewith, and a band or strip of coloured tissue 
paper r adapted to be moved past the tinum wire, 
all substantially as described. (3) The combination, 


322.918) 


lated 


with a series of i coils, d needles 

or bars, ons 4 a vertically suspended st sup rportt by which 
said bars are carried, of copper or similar wires con- 
nected with an electric circuit and projecting from 
the armature support, a short le: of platinum wire 
united to the copper wires, and a band or strip of 
coloured tissue paper adapted to be moved pe said 
platinum wire, as set forth. (4) The combination, 
with a series of stationary galvanometer coils, 


forth. 


. Wrencu, Edward M. Hungerford, Utica, 
N.Y.—Filed January 26th, 1885. 

Claim.—{1) The combination, in a rotary wrench 

having side bars and handle, with asuccession of spur 


(322,956) 


ential valve mover consisting of the valve J, con- 
nected, first, at one end with the end of piston- rod 
M; second, at the other end with the governor 
spindle Ss and intermediately with the stem of the 
valve O, arranged and operating, substantially as and 
for the purpose herein descri! 
322,957. Hypravtic Ram ELEvator, Joseph Moore, 
San Francisco, Cal.—Filed December 5th, 1884. 
Claim.—In hydraulic ram elevators, the combination 
of the rams N N1, the cylinders enclosing the rams 


322, 957) 


WOT 


Wy 


and the cylindrical guides P, secured to the sides of 
the elevator shaft, constructed and operating sub- 
stantially as and for the purpose described. 
323,004. Toorn FoR CULTIVATORS, Joseph F 
‘Ms ena, —Filed September 24th, 1884 
he combination with the draw-bar A of 
m the top thereof, the anti- 
to said spring, and ‘the arm a 
with the shoulder d, substanti- 


of shank 
ally as eotslbed. Ci (2) The shank C, attached to the 


draw-bar A by being pivotted below the bar in bracket 
Eand F, both to bar. and provided with 

th bar A 
as set 


Reamer REviEvinG Macuine, Amos Whit- 
ney, Hartford, Conn.—Filed March 10th, 1884. 
Claim.—(1) In a relieving hine, the comb 
of a frame or bed, a sliding table arranged to slide on 
said frame, a a spindle head, a hellow spindle supported 
in said head and carrying a hollow grinding wheel, 


323 006) | 


and a tool-ho! as d 


escribed, 
against the in 


for supporting a tool, a sliding 
ring-shaped wheel W, sub- 


— 
= 
Yy LARS 
y YYify N 
F TAQ] WW 
JH 
| 
N- 
= FRE. 
9995. Drivinc b 7 iz 4 
Snell, London. 4 1 
q 
Ges 
Pp 
Gar: 
/ 
23,004 | 
| 
=) 
\ 
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=> | | 
S 
c 
IE 
magnetised bars in position to be moved by currents 
in the a vertically tube == U = 
said bars, of copper wires extending from said tu i a 
a platinum wire connected to the copper wires, an U 
electric battery for heating the platinum wire, mer- 
cury cups for connecting the wire with the battery, = 
| | \ 7 and a band or strip of coloured tissue paper adapted a ; 
w, = AP to be moved past the platinum wire, as herein set K pr : 
SV 
(Fed. 
a relieving machine, the combination of bed A, a table 
B, a bi RY 
having 
= between the side bars operated by a crank, as | head E 
escribed, of the circular wrench head, with the eye } stant ‘a 
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THE HORSE-POWER OF TURBINES. 
By Proressor R, H. SMITH, 
No. L 

In this short series of articles I propose to treat turbines 
in connection with the resistances to flow along the head- 
race. The head-race is an essential of the whole 
machine, and the horse-power, or any other attribute of 
the machine, cannot really be correctly gauged by con- 
sidering one part only of the machine detached from the 
rest of it. hen there is a free air gap between the wheel 
and the tail-race, the tail-race has no influence on the 
working of the machine, and this case alone is directly 
dealt with here. The tail-race, or the first part of it, 
becomes an influential member of the machine when it is 
enclosed in such a way as to produce a partial vacuum 
under the wheel. Any one who rightly comprehends 
what is written here for the former case, will find no diffi- 
culty in mi pe he same method to the solution of this 
latter case. I wish to bring into full prominence the 
fact that the flow of water through a turbine is a broken 
and unsteady stream. All, or nearly all, the hydro- 
dynamics that one finds in text-books, or even in memoirs 
read before scientific and technical societies, refer only to 
the motion of steady streams—that is, streams whose walls 
or sides do not shift in position. So long as the turbine is 
working at a uniform rate and ing the same quantity 
of water per second, the flow along the head-race consti- 
tutes a steady stream, as does also that along the tail-race. 
But these two steady streams are connected by a short 
stream whose walls are continually shifting in position, 
not only with high velocity, but also with velocities that 
are different for different parts of the walls. The whole 
stream is broken by the interposition in its middle of an 
unsteady portion. 

This unsteady part is, of course, the most important 
portion of the whole, so far as the working of the turbine 
is concerned. The fundamental law or equation for steady 
streams, from which nearly all we find in our text books 
is deduced, is not at all applicable to unsteady streams. 
Hence, I presume, has arisen all the confusion and frequent 
error that undoubtedly has appeared in dissertations upon 
turbines and water-wheels. It has never been attempted, 
of course, to solve the problem by the simple application 
of the fundamental law for steady streams. Such an 
attempt would be too obviously absurd; but the hydro- 
dynamics of unsteady streams never having been plainly 
and directly taught, recourse has been had to somewhat 
shaky theories of impact of fluids on vanes. The fact has 
always been easily recognised that the water in flowing 
through the buckets partakes of two velocities; the one 
relatively to the bucket itself gliding over and parallel to 
the walls of the bucket, and the other in company with or 
along with the bucket over the earth’s surface. The first 
of these components is ordinarily styled the “relative” 
velocity; the resultant of the two, or the whole velocity 
over the earth’s surface, is called the “absolute” velocity. 
Both these velocities are really relative; as, indeed, all 
imaginable velocities are. The first component is that of 
the water relative to the bucket; the second component is 
that of the bucket relative to the earth; the resultant 
velocity is that of the water relative to the earth. I will 
therefore discard the usual inaccurate and misleading 
terms “ relative” and “absolute,” and use instead of them 
the simpler and more expressive phrases “over” or 
“through the turbine” and “ over the earth.” It is some- 
times convenient also to speak of the former as being a 
velocity “in” or “through the field of the turbine,” and 
of the latter as being “through the field of the earth.” 

The existence of these two components has, of course, 
never been overlooked. Various methods of dealing with 
them have been followed. But I suspect it has been too 
——— lost sight of that the existence of both destroys 
at once the character of the stream as a “steady” one, so 
far at any rate as the motion over the earth is concerned, 
and makes the ordinary hydro-dynamics of steady 
streams to a large extent inapplicable. If we consider 
only the velocity through the field of the turbine, the flow 
considered relatively to this field alone may constitute a 
steady stream; and, in fact, does do so so long as the 
turbine runs and works at a uniform rate. But the flow 
through the field of the earth constitutes an unsteady 
stream with continuously shifting walls. 

In this first paper I endeavour to produce clear ideas as 
to this double aspect under which the flow may—and 
indeed must—be viewed. In the second and third I work 
out the action of the machine constituted by a head-race 
and a turbine taken together. This leads to a final set of 


two or three equations from which may be calculated the | earth. 


horse-power obtainable from a given turbine under given 
conditions. The same equations give the data for the 
design of a turbine to give a desired power with the 
available hydraulic quantities. 

The subject is a complicated one and requires careful 
thought to master it thoroughly. But I have made very 
considerable endeavours to put it as simply and clearly as is 

ible. This aim is not always reached by the use of the 

ewest possible words, but I have tried to avoid prolixity, 

and I have been able to dispense with any intricate and 
difficult mathematical symbolism. 

The first 
flow or Ply of water. Frequently in the case of tur- 
bines all the water that can be obtained from the source is 
sent through the wheel, except in flood time. The problem is 
then to find how much supply can be got, and how much 
power extracted fromit. The use of aa turbines drawing 
their water from town water mains, or some other prac- 
tically inexhaustible store, is becoming much more common 
now-a-days, and in this case the problem is to calculate 
the amount of water that must be taken from the mains 
in order to develope the power desired. 

In what follows the volumetric flow in cubic feet will 
be called V, and the flow in either pounds or gallons by 
the letter Q. The flow in pounds is ten times that in 
gallons, and from sixty-two to sixty-four times that in 
cubic feet according to the briny, muddy, or pure state of 
the water. The flow is most commonly reckoned in 


This possibility of calculating the flow of water 


to consider is the required or the available | blad 


gallons per hour, but it may also be reckoned per minute 
* Phe ne along i hannel i 
e flow o any given passage or channel is 
the product of the cross section of the stream and the 
linear velocity; and this velocity depends on the fall and 
on the frictional, viscous, and eddy resistances to the flow, 
and also upon the resistance interposed —— machine 
set in the channel or passage and driven by the water. 
Let the linear velocity be cailed v, and the area of the 
cross section perpendicular to v be called 8; then the 
volumetric flow is 
=v8. 


V being in cubic feet, v and S must also be reckoned in 
feet. e velocity is not usually uniform over the whole 
section, and v must therefore be considered the average 
velocity over the section 8. It must be noted carefully 
that S here means the water section, not necessarily the 
section of the passage which may be much larger than 8. 

So long as the channel is open at top the flow may be 
measured experimentally by measuring 8 and v sepa- 
rately. The average v can only be obtained by taking the 
mean of a considerable number of measurements of the 
velocity at different points of the cross section, which 
points must be evenly and symmetrically distributed over 
the section. The velocity often varies very irregularly 
over the section. The writer considers it desirable, there- 
fore, to measure velocity at as large a number of points as 
practicable, and to use an instrument of very small size, 
of the least ible weight and frictional resistance, and 
such as to disturb the normal flow to the least possible 
extent. Velocity meters that pretend to _ average 
results by exposing a large surface to the flow of water 
are untrustworthy, because the “average action”—of 
whateverjkind—driving the instrument may not be at all 
in constant proportion to the average porns 

In a closed passage, such as a pipe or turbine bucket, S 
can never be greater than the section of the passage; but 
it is often less. In calculating the flow it must be care- 
fully examined whether the conditions are such as allow 
the pipe or bucket to “run full bore.” The conditions will 
be explained presently. 

Suppose the sides of the stream to be parallel. Take 
any oblique section, the area of which call 8', and find the 
component of the velocity v which is perpendicular to the 
section S', and call this component of the velocity v'. 
Evidently v' is less than v in the same ratio that S' is 
greater than S. Therefore we have 


V=vS=v'S! 
from any 
section and the component of velocity perpendicular to 
that section, is particularly useful in considering turbines, 
because it is necessary always to consider the velocity of 
the water under at least two as namely, its pene 
over (or relatively to) the earth and its velocity throug 
(or ey to) the turbine blades. There is also one 
section which is particularly simple to measure, namely, 
the inlet area of the wheel, which is completely inde- 
pendent of the form and inclination of the blades, and 
which does not change with alteration of the speed of the 
wheel. In the case of an inward or outward flow turbine, 
if r, be the radius of the inlet surface, and d; its axial 
depth ; the whole cylindric inlet surface being 277; d; , if 
m, is the fraction of this surface through which the water 
flows, then the “inlet water section” ism; 2a77r,d;. If 
v, be the radial component of the water velocity, the 
flow is 
V=m; 7; d; vy (2) 

Here v, is the same, whether the component be calculated 
from the velocity over the earth or from the velocity 
through the turbine blades, these two differing only by a 
tangential component which does not affect the radial 
component, An exactly similar expression with the suffix 
e substituted for 7 will be used to represent the volumetric 
flow at exit from the turbine. 

In a parallel or axial flow turbine the similar equa- 


tion is 

V=mT(r,*—7,*) ve (3) 
where r, and r, are the outer and inner radii of the wheel 
and v, is the axial component of velocity, which component 
again is the same whether it be calculated from the velo- 
city over the earth or from that through the turbine. 

The flow through a section fixed in and moving along 
with the turbine passage is the product of this section 
by the velocity through the turbine passage, «c., relative 
to the turbine blades. This is not, however, the same as 
the flow through a section of the same area and occupying 
at any instant the same position, but fixed relatively to the 
The equation may, of course, be used conversely to 
measure the relative velocity through the buckets, this 
being obtained by dividing the volumetric flow, sup 
known, by the water section in the buckets. This latter 
section, however, is known directly only when the conditions 
are such that the es run “full bore.” In the above 
two equations, (2) and (3), there is the maximum simpli- 
city, because the velocity of the turbine is parallel to the 
section taken and its component perpendicular to the 
section is, of course, reduced to zero; so that there is 
nothing to add to the perpendicular component of the 
velocity of the water along—ie., relative to—the turbine 
es. 

These elementary notions depending on the difference 
between the two aspects in which the flow of the water 
may be viewed—the one motion being over the earth and 
the other over the turbine blades—are of the greatest 
importance. No one who does not get a firm mental grip 
of them can hope to thoroughly understand the action 
of turbines, or, indeed, of any rapidly running hydraulic 
or pneumatic machinery. In connection with them, one 
other question arises, which, unless it be clearly com- 
prehended and truly answered, is sure to lead to mental 
confusion and baffle any attempt at accurate thought on 
the subject. As above said, the volumetric flow is found 
by multiplying the section by the velocity. The flow 
through a section fixed to and moving along with the 
wheel is found by multiplying the section of the 
through the wheel—if it run “full bore”—by the relative 


velocity through the wheel. To find the flow through a 
section fixed relatively to the earth, it is comparatively 
easy to calculate the velocity relative to the earth, and it 
may be naturally asked whether we cannot multiply this 
by the section of the stream in its path over, or relative 
to, the earth ; and if so, what is this latter section, and 
how can it be calculated? The true answer to this very 
plausible, and, therefore, dangerously misleading ques- 
tion, is that the flow cannot be so calculated, and 
that there is no such section. A stream can only 
have a definite section of flow when it is “steady,” 
by which word is meant that the successive following par- 
ticles continue constantly to build up a string or streamlet 
of water which has always the same position. If the 
position of the stream shift, the stream is not a steady 
one. Thus, in a steady stream the sides or walls of the 
stream, and also the sides of the streamlets into which the 
whole stream may be conceived to be divided, are parallel to 
the direction of the flow along them. These walls havinga 
constant position, there is no difficulty in finding the flow 
through a section of the stream bounded by these walls. 
Except in so far as minute eddies complicate the fiow, this 
is the case in the stream through the turbine considered 
relatively to the moving wheel. In this relative motion 
the velocity of flow is parallel to the walls of the ap 
and we have a definite area of section to measure for the 
flow. But considering the motion over the earth of the 
water lying at any instant in one of the passages of 
the moving wheel, we see that the walls of this stream 
are moving, are continually shifting ——— in the field of 
theearth. If we draw stream lines through the water-filled 

el to the direction of flow over the earth, we 
find these stream lines run right out of the stream on both 
its sides. This is indicated on the accompanying sketch. 


velocity of bucket over earth. 
v, = velocity of water over bucket. 
v = velocity of water over earth. 

x The streamlines at point P in the flow 
‘ through the field of the earth are 
% parallel to the resultant velocity v. 


Through this unsteady or shifting stream it is impossible to 
hoon any section re which we can calculate the rate 
of flow of water. A section, of course, can be drawn n- 
dicular to the velocity of the water over the earth and its 
area measured ; but, although at one instant water may be 
flowing through the whole of this section, yet at the imme- 
diately succeeding instant part of the section round one 
side of its edge is outside the stream and has no water 
flowing through it; and at the immediately preceding 
instant another part round the opposite edge is outside 
the boundary of the stream. It is only an instantaneous 
section of the stream; it does not remain a stream section 
throughout any, even the minutest, period of time. We 
therefore cannot speak of the flow through this section, 
because flow is evidently a continuous quantity, continuous 
for at least a short period of time. 

It is easy to calculate the volume of the stream water 


that passes second through any plane fixed on ‘the 
earth and of indefinite extent, z.e., not bounded by the 
stream walls. This may be done by summing two flows, 


one calculated from the water velocity along the passage, 
and the other from the velocity of the walls of the passage 
over the earth. Let the first velocity be called 7 where 
the suffix b is intended to remind us that this velocity is 
that of the water over the blades. The other velocity we 
will call x, because it is the velocity of the turbine over 
the earth, or of the water along with the turbine over the 
earth. 


Referring to the sketch, let E E be the 
indefinite plane fixed relatively to the earth ; and at any 
instant let B B be its instantaneous section of the stream. 
The position of the stream at this instant is taken in the 
sketch as CAB CAB. One second after this instant suppose 
the stream to have taken up the position C' A'C' A', the 
walls having a velocity in the direction of AA'. The 
interval taken being one second, A A' will represent the 
velocity of the walls per second, or x. Thus the section 
AA of the has moved to A' A', and if there were 
no motion of the water along the , the volume of 
water that had passed through the plane E E would be mea- 
sured by the area of the parallelogram A BAB. Thisarea 
equals 3 B—the instantaneous section by plane E E—mul- 
tiplied by A P let fall from A perpendicularly on EE; that 
is, A P equals the component of x, perpendicular to E E. 
Call this resolved velocity of the 
turbine by the symbol v,., and call the section B B by §, ; 
then this volume of water equals 7 S.. Let nowC A 


represent the velocity v of the water over the blades. 
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Evidently the particles of water that lay at the beginning 
of the second at CC move to A' A' at the end of it; so that 
besides the above volume, there passes through plane E E 
the volume CA C A due to the flow through the Y 
If S, be the section of the passage perpendicular to th 
blade, this latter volume is 7 S8,. Thus the whole volu- 
metric flow through the earth-fixed indefinite plane E E is 
Vee Ss. + % 8, 
= (Cte + Ure) 

where v;. represents the component of v which is perpen- 
dicular to the plane E E. 

If the plane E E be taken perpendicular to v, the velocity 
of the turbine, the instantaneous section by E E may be 
called S,, and then also v.=v;. We bave in this 
case— 8.+ 285. 

On reference to the sketch we see that C A! is the velocity 
of the water over the earth. Call this v, and call its com- 
ponent perpendicular to E E by the letter v.. Evidently 
Ue = Vie + Vye and the above equation may, therefore, be 

It should be observed that this volumetric flow is different 
for ditferent directions of the section plane. This is the 
equation for an unsteady stream similar to equation (1) 
for a steady stream, but the V of (1) is the same in what- 
ever direction the section be taken. Here in (4) V is the 
volumetric flow through a plane of indefinite extent, not 
through any definitely bounded portion of the plane; and 
S.is the instantaneous section of the stream by that plane. 
This plane may be taken perpendicular to v, the velocit 
over the earth; then v. = v simply, and the flow dames 
the indefinite plane equals the velocity over the earth 
multiplied by the instantaneous cross section of the stream 
perpendicular to that velocity. 


THE ANTWERP INTERNATIONAL EXHIBITION. 
No. IIL. 

Amone the more important mineral products of Belgium 
are its marbles, which are more particularly of dark 
coloured and variegated kinds. These are derived from the 
great mass of the carboniferous and Devonian limestone 
formations in the higher valley of the Meuse and its 
tributaries, flanking the older rocks of the Ardennes, and 
are well represented at Antwerp both in finished works 
and quarry blocks. The most important example of the 
latter isa block of black marble quarried by Velge and Cornet, 
of Ecaussines, about 40ft. by 5ft. by 2ft., placed in the grounds, 
near to which isa finished bench in one piece, 42ft. long, 
with the sides carved and the seat completely polished by 
P. J. Wineqz, of Soignies. The densest and most uniform 
black marble is that of the Merbes le Chateau Company, 
which probably, from its compact structure, bears the 
rather inappropriate name of “Granite de lOurthe.” 
Another characteristic variety, the “ Marbre St. Anne,” is 
represented by a large block sent by M. Bayot, of Biesne. 
This has a black base variegated by small sharply defined 
white veins, a structure due to the crushing of the rocks 
at the period of the great flexure known as the Eifelian 
fault, which has inverted all the strata along the southern 
side of the Franco-Belgian coaltield. Probably similar 
marbles would have been produced in the mountain lime- 
stone districts of Derbyshire if the strata had been 
similarly disturbed. 

The visitor to Antwerp and other large Belgian towns 
soon becomes aware of the uniform and not very agree- 
able character of their pavements, small square slippery 
setts being used for both roadways and footpaths. These 
are derived from a group of quartz porphyry dykes in the 
lower carboniferous strata at Quenast, which are worked 
upon a very large scale. The quarries, covering nearly 
500 acres, are worked in open cast to a considerable depth 
below the surface,-and produce about 380,000 tons of stone 
yearly, which are manufactured into 25 millions of paving 
setts of different kinds and 150,000 cubic yards of 
macadam and ballast. Machinery is largely employed 
both in getting and working the stone, as well as for 
moving the numerous endless chain-ways which connect 
the quarries with the central stone dressing places and the 
railway sidings. The number of hands employed is 
2900, and the steam power 850-horse power. The products 
of these quarries, together with perspective drawings of 
the workings, are in a special department of the main 
building, a little north of the Belgian Colliery collection, 
marked by an obelisk built up of paving setts. 

In connection with the Quenast porphyry may be noticed 
a process of boring and cutting these and similar hard rocks, 
exhibited by M. Yves, of Gomezée, near ‘Phillippeville, 
among the marbles in the grounds. The method, which 
is not described, bears the somewhat enigmatical name of 
the helicoidal wire and metallic agglomerate system. By 
it a 19in. core has been cut from a block of porphyry with 
apparently little more clearance than if it had been taken 
out with a cheese cutter, and the same rock is sawn up 
into slabs with a nearly smooth surface. 

Another interesting display of building stone is that of 
the Grandes Carriéres de France, a company owning a 
large number of quarries of the soft white limestone com- 
monly used in Paris and other large French cities. This 
occupies a building in the grounds, and includes dressed 
cubes of the different stones, which vary in weight from 
1600 to 2675 kilogs. per cubic metre, according to the fine- 
ness of the grain, with indications of the different buildings 
in which they are employed, plans of the quarries, which 
are dotted about over the secondary rocks in different 
parte of France, and details of the production for several 
years. The increase from 2000 cubic metres in 1853 to 
106,000 in 1881 bears witness to the extensive re-building 
that has gone on in most large towns in France during the 
past twenty-five years. 

Tron ores as such are but feebly represented ; the magni- 
ficent results in the form of plates, girders, &c., to which 
we have previously alluded, being only in a few instances 
accompanied by examples of the raw material employed. 
This in the case of Belgium is to be attributed to the 
insignificance of the native iron ore production, the total 
yield of the principal mines—those of the province of 


Namur—in 1884 having been only 55,260 tons, of which 
quantity about four-fifths was of the oolitic red ore, oligiste, 
or mine violette, found at the base of the carboniferous 
limestone, and the remainder brown ore or limonites 
obtained from superficial deposits by washing; so that 
the greater part of the ores smelted are of foreign origin, 
the principal sources of supply being Spain for hematite 
and other red ores, and Luxembourg for the cheaper and 
more abundant brown ores or minettes. The latter, as might 
be expected, are best represented in the Luxembourg Court, 
where specimens of the different beds are exhibited by 
Metz and Co. and other ironmasters. The ores are oolitic 
limonites more or less calcareous, in which respect they 
resemble those of Lincolnshire, and vary in colour from 
reddish-brown and yellow to dark green. The latter, 
known as the “grey bed,” is similar in appearance to 
the unweathered condition of the Northamptonshire 
ore. The yield is from 30 to 35 per cent., giving a pig 
metal with 1°5 to 2 per cent. of phosphorus. At Esch, in 
Luxembourg, there are three beds averaging 10ft. to 12ft. 
each in thickness, which are extensively worked both for 
export and for smelting on the spot. The furnaces are of the 
ordinary Cleveland type of construction, and in the newer 
examples are provided with Cowper’s or Whitwell’s stoves, 
and run about 100 to 110 tons per day. Coke is imported 
from Belgium and Westphalia. One of the newest groups of 
furnaces, those of Rumeling and Ottange, are fully repre- 
sented by drawings. They were designed by Herr Pohlig, 
of Siegen, and are noticeable for the great care taken in 
cleaning the gases from dust before admitting them to the 
stoves and boilers. Another novelty is the substitution of 
a wire-rope line for the ordinary lift, an arrangement 
which is becoming popular for sinvilar purposes in Belgium, 
and for carrying slags or colliery waste to the tips. The 
Luxembourg furnaces produce good foundry irons, and in 
evidence of this quality Metz and Co. send a plate lin. 
thick moulded to an elliptical curve forming the half of a 
slag mould which was cast at a distance of 183ft. from the 
blast furnace. 

A method of small Bessemerising analogous to that of 
Clapp and Griffiths, as applied to the basic process by 
Walrand and Delattre, is exhibited by M. E. Servau, of 
Luxembourg. The plant includes a cupola, two converters, 
intermediate and final casting ladles, which are arranged 
in terrace fashion, the cupola being about 15ft. above the 

ound level. The charge is 30 ewt. of re-melted pig iron, 

or the cupola is blown in the upper ganister lined con- 
verter for about thirteen minutes until carbon and silicon 
are completely removed, when it is transferred by the 
intermediate ladle, which keeps back the silicious slag to 
the lower one. The second converter has a magnesian 
lining, and contains about 2 cwt. of caustic lime. The 
dephosphorising blow lasts about four minutes, great heat 
being produced by the reaction, but no flame. About 
1 per cent. of ferro-manganese is added in the second ladle 
before running the metal into ingots. The total duration 
of the operation, including the final casting, is about twenty- 
two minutes; the blast pressure is about 14in. to l6in. of 
mercury; the loss on the weight of the pig metal treated 
is 18 to 19 per cent., or about the same as in the ordinary 
Thomas and Gilchrist process. These figures relate to an 
experimental trial made at the Hollerich Steel Works 
upon ordinary Luxembourg pig iron containing little or 
no manganese. Samples of the results are exhibited, with 
the following analyses, which show to what extent dephos- 
phorisation has been realised :— 


L Il. IV. 
Carbon 3°504 3467... ... 0°158 
Silicon ... 1563... O915 ... 0050 ... 0°065 
Sulphur... ... 0083 ... ... .. 0°058 
Phosphorus 1514... ... 0014 0°007 
Manganese 366... 0°354 ... O'248 ... 0°264 

I. Grey pig iron. II. Mottled pig iron. III. Steel made from I. 
IV. Steel made from II, 


Among the few representatives of blast furnace plant in 
the Exhibition, the drawings of the Liverdun furnaces, by 
I. de Schryver and Co., of Hautmont, are noticeable as 
illustrating an unusual construction. They are of Biittgen- 
bach’s pattern, the stack being entirely relieved of weight 
by an outer framing of + iron bars, which carries the 
platform at the furnace top. They are in the south-east 
corner of the French machinery department under the 
gallery. 

A fine collection of the iron ores of the Bilbao district is 
contributed by the Sociedad Vizcaya, of Bilbao, who 
have recently erected two large blast furnaces, forming 

of a steelworks at Sestao, on the beach between 
Bilbao and Portugalete. The furnaces, which are intended 
to produce about 90 tons each of Bessemer pig daily, are 
of 11,350 cubic feet capacity, and are supplied with blast 
heated to 1400 deg. by six fire-brick stoves. These works, 
in spite of the difficulties of the position, which necessitated 
foundations averaging 26ft. high, have been built and put 
in blast in thirteen months. The whole of the machinery 
and ironwork was supplied by the Cockerill Company, of 
Seraing. 

Manganiferous iron ores for spiegel making from a com- 
paratively new locality in Greece are contributed by the 
Société Frangaise des Mines de Sunium. These contain 
35 per cent. iron and 15 per cent. of manganese, and can be 
supplied at 9s. perton. They are associated with lead and 
zine ores, the locality being now famous for supplying 
calamines in a somewhat similar manner to the ores of 
Carthagena. 

In the Brazilian collection, which at first sight ap 
to consist entirely of samples of coffee, there is a fairly 
good series of minerals, including ‘gold ores from San 
John del Rey and other mines, and sundry samples of 
iron ores. The latter are interesting as representing, per- 
haps, the largest masses of hematite remaining undeveloped, 
and which, according to the accounts furnished by numerous 
observers, are developed on a scale of magnitude quite 
unparalleled in other localities. The ores, which are dense 
hematites and magnetites of great purity, occur in great 
stratified masses in crystalline schists like those of Lake 
Superior and other localities, and have in some instances 
been followed for greut distances not for themselves, but 


as the matrix of gold ores. One deposit in the Mountain 
of Caraga, in Minas Geraes, is said by Gorceix to contain 
8000 millions of tons of hematite. The degradation of 
these masses has given rise to large deposits of “canga” or 
limonite, which in many places serves as a building stone. 
But little use has as yet been made of these ores, there 
being only a single smelting works, that of Ypanema, 
belonging to the Brazilian Government, producing charcoal 
pig iron, and a few bloomaries making wrought iron 
directly from the ore. The latter are either Corsican 
forges or a debased modification of it, which is said to be 
of negro origin, and ibly reproduces some traditional 
African method. A large bloom is exhibited, which it is 
to be hoped may be preserved, as the process will probably 
become extinct before long. 

Among the special kinds of pig iron, those for chill 
castings are well represented both in the raw state and in 
finished objects. Staffordshire cold blast pigs sent by 
Messrs. Grazebrook, of Netherton Works, Dudley, form 
the solitary illustration of British blast furnace products. 
Prominent in this class are the fine displays of plate rolls 
made by the Société Esperance and M. F. Gomrée- 
Walthery, both of Liége. The Gruson Foundry, of 
Magdeburg, so well known for the production of chilled 
armour plates for land fortifications, examples of which 
are to be seen in the forts on the Scheldt below Antwerp, 
has only contributed a pair of chilled flour mill rolls, 
which, however, are of a remarkably high finish. 

Fine charcoal pig irons and castings, which are among 
the diminishing industries of Europe, are represented by 
the Hessen Nassauischer Hiittenverein, whose furnaces 
smelt the best Nassau red ironstone without any admixture 
of cinder or foreign ores, the metal being mostly run into 
castings without remelting. The castings are remarkably 
tine, and show a blue surface, said to be unattainable by 
any other process. There are some curious illustrations 
in the shape of cast strips resembling hoop iron. The 
tensile strength of this metal is 25°4 tons per square inch. 

Water pipes and similar large castings are very fully 
represented in the machinery department, mostly by 
Belgian, German, and French works. Prominent among 
these is the trophy of the Compagne Générale des Con- 
duites d’Eau, of Vennes, Liége, which has carried out many 
important works for the supply and distribution of water 
in different European countries, including, among others, 
the suburban supply of Paris, Rome, Athens, Barcelona, 
Utrecht, anaes tag and parts of St. Petersburg, with 
a length of more than 400 miles of pipes. 

In the Italian Court some very large pipes are exhibited 
by the Terni Blast Furnace Forge and Steel Company. 
These are, however, not entirely of Italian origin, but are 
cast from imported iron, the works being as yet without 
blast furnaces. They are situated in the Umbrian Hills, 
about seventy miles from Rome, in a district without ores 
or fuel, the position being chosen with a view to utilising 
the power of the well-known cascade of Terni. It is 
intended to manufacture armour-plates and artillery for 
the Italian Government, the 100-ton Seraing hammer 
forming part of the plant. 

In the Swedish department a series of piercing projec- 
tiles are sent from Finspong both of steel and of the chilled 
cast iron for which these works are famous. The trustees 
of Lars Lindberg’s estates have contributed iron and steel 
from Kohlsva works of almost chemical purity. These are 
derived from the charcoal pig iron of Dahlkarlshytte, 
whose composition is the first of the following analyses :— 


I. II. Ill. 
Carbon, combined ... ... 1°900 ...),. pore 
Carbon, graphitic ... 2°100 ... s0°080 0°050 
Phosphorus . 0023 ... .025 ... O°014 
Sulphur... ... trace... trace ... trace 
Manganese ... . 0060 ... ‘020 ... 0°020 


If. is a Siemens ingot, and III. bar iron made in the 
Lancashire forge, which gave the following results when 
tested :— 


Kilogs. per sq. mm. 
Siemens ingot. r iron, 
Strain at elastic limit 12°68 14°26 
Ultimate tensile strain ... ... ... 32°47 30°63 
Elongation percent. .. ... ... 363 ... .. 37°4 
Contraction of area per cent. 3) 


Here the ingot iron, as is usually the case, appears to be a 
little more rigid than the hammered bar, probably as being 
more homogeneous. Wire made from this iron has an 
electric resistance of only 0°099705 ohms per ,lineal metre 
per mm. square of section, or considerably less than that 
usually attributed to pure iron. 

The product by which Belgian forges are best known 
in this country—namely, wrought iron girders for build- 
ing purposes—is, as might be expected, very largely repre- 
sented, especially by the Providence Company of 
Marchiennes au Pont, whose 12in. I bar, 130ft. long, we 
have previously noticed. The works where these are 
made are partly in Belgium and partly in French Lorraine, 
and contain seven blast, ninety-six puddling and forty- 
eight heating furnaces, and twenty-three rolling mi 
The ores are oolitic, from Luxembourg and Lorraine, and 
the works do not, so far as position is concerned, appear to 
have any greater a for supplying London than 
many sites that might be chosen in the English oolitic iron 
districts. It seems strange that this part of iron making 
should be left so largely to foreign producers, 

The collective exhibition of the ironworks in the neigh- 
bourhood of Saarbriicken contains two notablecontributions, 
namely, armour-plates by the Dillinger Company and iron 
and steel girders by Stumm Brothers, of Neunkirchen. 
The first firm send a flat compound plate 18in. thick, and 
another of 8in. moulded to a cylindrical curve, and a mild 
steel one of 8in. with a spherical curvature. These plates 


have been used in the construction of ironclads built by 
the Vulkan Company, of Stettin, for the Chinese Govern- 
ment, which were detained by the German authorities 
during the late Franco-Chinese war. They are double 
turretted ships, 91 x 183 x 6 metres, with engines of 
6000 indicated horse-power. A description of the method 
adopted for the manufacture of these pla 


tes was published 
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in our contemporary, Stahl und Kisen, about two years 
since. 

Messrs, Stumm Brothers’ collection is mainly devoted 
to illustrating the manufacture of soft steel—ingot iron 
—girders, and a comparison of them with similar sec- 
tions of welded iron. The most prominent object is an 
obelisk, about 40ft. high, built up of sections ‘of the 
different sizes rolled, which are classified according to 
the normal scale, adopted by German engineers and 
architects, in which the bars are numbered according 
to their depth in centimetres. Thus, No. 10 is 100 mm. 
high; No. 19, 190mm.; and so on, the sizes most used 
varying from No. 10, of 83kg., to No. 24, of 36-2 kg., per 
running metre. The quality of the materials used is 
illustrated by a very large number of tests. Among these 
a series of etched sections, taken from a pile after passing 
each groove of the rolling mill, is of great interest as 
showing the displacement of the material due to the welding 
of the bars. It is extremely interesting, and has probably 
never been so completely done before. The oe girders 
are made of Thomas and Gilchrist ingots, with ‘070 carbon, 
‘010 silicon, 080 phosphorus, and 0°465 manganese per cent., 
and are extremely tough and malleable, as evidenced by 
numerous samples, bent, twisted, doubled, and otherwise 
illtreated, which form a notable part of the collection. The 
tests of these girders have been made by Prof. Tetmajer 
at the Swiss Polytechnicum, at Zurich, whose report upon 
them, containing a valuable mass of information with 
numerous illustrations, has been lately published. The 
large plate and girder mills at these works—which are 
said to be the most powerful mills of their class in Europe 
—are shown ina model. They include two pairs of cogging 
rolls, driven by a double cylinder geared reversible engine, 
and two pairs of finishing rolls and a plate mill, driven by 
a three-cylinder engine, also reversible, but without gear- 
ing, the cranks being coupled directly to the rolls, The 
cogging mili has steam setting gear, but the others are 
adjusted by hand. The axes of the rolling mills are 
ali in one line, with the engines at either end. According 
toa statement of the exhibitors’ representative, the engines 
are of 11,000 indicated horse-power. 


STRAW-BURNING ENGINES. 

Siyce the advent of compound portable and semi-port- 
able engines, various statements have been made public 
concerning their small consumption of fuel; but, so far as 
we are aware, the only makers of such engines who have 
submitted them to independent tests are Messrs. Richard 
Garrett and Sons, of Leiston. We do not for a moment 
assert that the statements to which we have referred are 
untrue. But it is generally accepted that the makers and 
inventors of new machines are more likely to make 
mistakes concerning their merits than independent 
unprejudiced witnesses of their performance. In a 
former number of THe Enoineer will be found a re- 
port of a trial which we carried out, intended to deter- 
mine the efticiency of a compound portable engine—made 
by Messrs. Garrett—in terms of pounds of steam used per 
horse-power per hour. We have been recently favoured 
with facilities for carrying out a yet more interesting experi- 
ment, intended to test two different things, namely (1) 
the comparative efficiency of the compound and non- 
compound portable engine, and (2) the value of straw as fuel. 
All the available information on this latter subject that 
has been published was contained in a paper by the late 


High-pressure cylinder, 56 Ib. to the inch. 


Low-pressure cylinder, 30 Ib. to the inch. 


Mr. John Head, of Ipswich, read before the Institution of 
Civil Engineers, on the “Combustion of Refuse Vegetable 
Substances,” January 30th, 1877. In that paper Mr. Head 
gave the value of straw burned on the Head and Schemioth 
— as about 21 Ib. per horse per hour. It will be seen 
that Messrs, Garrett have succeeded in attaining a much 
higher efficiency—an efficiency best illustrated by saying 
that 5 per cent. of the weight of straw thrashed will suffice 
to thrash it when a compound engine is used. 

Our experiments were carried out with great care. On 
another page will be found sectional drawings of the fire- 
boxes of the two engines tested. It will be seen that they 
are In many respects similar, the single cylinder engine 
having the larger box. The crown of the box is supported 
by two aay 2 corrugations on a system well known as 
patented by Messrs. Garrett. The straw is put in through 
a wide, shallow aperture beneath the ordinary fire-door, 
by a man with a common pitchfork ; and it is by no means 
to be supposed that the labour is hard and incessant. On 
the contrary, it is easy work; and the fireman has plenty 


of time to look after his feed-pump and the lubrication of 
the engine. 

The cylinders of the compound engine are Tin. and 
10sin. diameter and 10in. stroke. The crank-shaft 
was coupled direct to the shaft of the brake, which 
is similar to those which used to be employed b 
the Royal a Society. The brake wheel, 
therefore, e precisely the same number of revo- 
lutions as the engine, these being recorded by a counter in 
the usual way. Seven hundred pounds of wheaten straw 
were weighed out; the position of the water was marked 
on the gauge, and the experiment began as soon as the 
pressure was 951b. It was then raised to 100 lb., and this 
was maintained very closely throughout the run. Care 
was taken to have the water standing at the same height 
when all the straw was consumed, and as soon as the pres- 
sure fell to 95 lb., the counter was thrown out of gear, the 
time noted, and the run held to have concluded. 

The suction pipe of the pump drew from a barrel. This 
was filled just to overflowing at the outset, and again at 
the end of the run. All the water was weighed pail by 
pail on a pair of scales, and the number of pails was 
checked by two observers. The temperature of the feed 
was noted every fifteen minutes. Every possible precau- 
tion was used to secure accuracy. The same system pre- 
cisely was pursued with both engines. The results are 
set forth in the following table* :— 


Compound Portable Engine. 


Date July 31,’85 
Pressure— 

Beginning 95 Vb 

Working 100 lb. 

End 95 lb. 

me— 

Weight of— 

Net weight of straw... 672°5 
Weight on brake ae 
Total number of revolutions ... ... ... 31,810 
Revolutions per minute ... ... . 181°7 
Total number of foot-pounds... ... ... ... 140,523,856 
Foot-pounds per pound of straw ... ... 208,957 

i § 84,652 
Foot-pounds per pound of water ... ... 77.181 
(1660 Ib. 
Total water evaporated {1822 Ib. 
Horse-power on brake ... .. ... ... ... 24°32 

23°38 Ib 
Water per hour per B.H.P. { 25°68 lb. 
Straw per hour per B.H.P. 9°47 Ib, 
Water per pound of straw { 
Indicated horse-power ... 29°61 

7 { 19°20 Ib. 
Water per hour per I.H.P. “21°09 Ib. 
Straw per hour per I.H.P. 
Straw per hour per square foot of grate... 55°1 Ib. 

.. 76 deg. 
Warm . . 174 deg. 
Draught . 0°5in 
Stoker 

No. 10 Single-cylinder Engine. 

Pressure— 

End . 95 1b. 
Time— 

Weight of— 
Net weight of straw... ... ... ... 6781b. 
Total number of revolutions ... 17,577 
Revolutions per minute ... ... 152°87 
Total number of foot-pounds... ... .. ... 92,497,204 
Foot pounds per pound of straw ... ... ... 136,426 
56,127 
Foot-pounds per pound of water ... vo { 52,403 
Total water evaporated . ee { 1764 lb. 
Horse-power on brake 24°38 
35°26 Ib 
Water per hour per B.H.P. Fr { 37°70 lb. 
Straw per hour per B.H.P. ... 14°50 Ib. 
Water per pound of straw { 
Indicated horse-power 
Water per hour per I.H.P. { 
per hour per I.H.P. 119 ‘ 

Straw per hour per square foot of grate . 57°6 lb. 

744 
Woods 


It will be seen that two sets of figures are given for the 
evaporation in each case. The smaller of the two shows 
the evaporation as deduced from the actual weight of 
feed-water poured into the barrel, but a portion of the 
exhaust steam was blown into the barrel and therein con- 
densed to heat the feed-water, and this added so much to 
the total weight of water evaporated. Both sets of figures 
are given, although the larger of the two is that with 
which we have really to deal. Taking the indicated horse- 
power of the compound engine as 29°61, it will be seen that 
the total weight of steam used was just 21°09 Ib. per horse 
per hour—a very admirable result. If, however, we 
neglect the condensed steam increment, the steam used 
was only 19'2lb. We have some reason to think that 
some of the statements of remarkable economy which 
have been put before the public are true only if the con- 
densed steam be neglected, and it is worth while to call 
attention to a manifest error. The straw comes out at 
7°78 lb. per horse per hour, or each pound of straw evapo- 
rated 2°6 Ib. of water; or for ordinary portable boilers 1 Ib. 


* In this table the net weight of combustible is ight of 
ashes being deducted. ig combustible is used, the weight of the 


of coal may be said to be equal to 3 lb. of straw. These 
figures may be compared with those given by Mr. 
Head. Of course, the result varies continually with 
the dryness of the straw; but that used during our 
trials was in average condition, and probably not nearly 
so dry as it would be in Hungary or other countries 
where straw- burning engines are used. The high 
calorific value of the straw is due to the efficiency with 
which it is burned. The heat is all got from flame. This 
flame fills the fire-box and has to pass over the top of the 
brick bridge before it can get into the tubes, and just at 
this —_ it is met by streams of heated air coming from 
the front of the smoke-box through the air flues provided 
for the purpose, and clearly shown in our drawings. It is 
quite easy to look down these tubes when the engine is at 
work ; and it can be seen that the fire-box is filled with an 
intensely bright white flame. The air currents exert, too, 
a kind of baffling action, and compel the flame to linger a 
little in the deep corrugations in the crown of the fire-box. 
The result of this system of burning straw must be pro- 
nounced altogether satisfactory. We append copies of 
diagrams taken from the engine. It is worth notice that 
the difference between the indicated and brake horse- 
power was 5°29-horse power. 

The non-compound engine has a cylinder 10in.. dia- 
meter, 12in. stroke. Although constructed to work at 
80 lb. only, it was run at 100 lb., because in this way 
all objections to the effect that the economy of the com- 
pound engine was due to being worked at a high-pressure 
were eliminated, and the two experiments go on all-fours. 
The engine’ has only a single slide valve. We append a 

ir of diagrams. It was an ordinary “commercial” engine. 

he total weight of water evaporated was 17621b., or 
2°517 1b. per pound of straw, or a little less than in the 
case of the compound engine. This is due to the circum- 
|stance that the single cylinder engine would not keep 
steam until a ferrule was put into the blast pipe and the 
draught in the smoke-box was raised to fin. of water, 
while it was but in. in the compound engine. To counter- 
vail this, however, the tubes in the single engine are 10in. or 


| 


\ 


Single cylinder, 56 Ib. to the inch. 


so longer than they are in the compound engine boiler. 
In both engines the smoke boxes became very hot because 
the loads were heavy. The simple engine required 31°19 Ib. 
of water per horse per hour, or very nearly one-half more 
than the compound engines. Messrs. Clayton and Shuttle- 
worth’s prize engine with special cut-off valve and jacketted 
cylinder, at Cardiff, required 31°668 lb. of water per brake 
horse-power, a difference in favour of the racer much less 
than might be anticipated. 

The compound engine is fitted with a Pickering governor, 
which did its work very well. The simple engine is, how- 
ever, fitted with one of the best governors we ever saw ; 
it is of the ordinary two-ball pendulum type, running 
at about the same speed as the engine, but it is sup- 
plied with an exceedingly simple spring-loading arrange- 
ment, which exerts a very powerful effect in modi- 
fying the action of the governor. After the trial of the 
engine was over, we carried out a series of experiments to 
test the action of this governor. The pressure being 
maintained at 1001b., the regulator full open, loads were 
successively taken off the brake until the power exerted 
fell from 33-horse brake load to no brake load at all. The 
results are set forth in the following table, small fractions 
of a revolution not being recorded :— 


Weight Revolutions Brake 
on per horse- 
brake. minute. power. 
411 151 32°91 
152 28°78 

297 152 24°23 
236 152°0 19°13 
180 14°73 
124 154 10°12 

0 162 


When it is borne in mind that these results are obtained 
with an ordinary butterfly throttle valve, and a slow speed 
simple governor, we are tempted to ask what is gained by 
the use of the complex high-speed governors now in the 
market by the score. The mathematical principles of the 
new governor have not been investigated ; the apparatus 
deserves the attention of mathematicians. 

The facts we have set before our readers speak for them- 
selves, they demand no further comment from us. 


THE PENETRATIVE LIGHTING POWER OF 
ELECTRICITY AND GAS. 

In continuation of our article of the 21st ult., on the 
report of the committee which has recently conducted 
the experiments on lighthouse illuminants, we now pro- 
pose to deal very briefly, but in more detail than we were 
then able to do with that part of the report relating espe- 
cially to the penetrative power of electricity and gas in 
thick weather. This question, we need hardly say, is not 
merely, though it may be primarily, one affecting coast 
illumination, but has an important bearing on the lighting 
of our large towns, enveloped in smoke and fog as they 
often are. That the electric light possesses an unrivalled 
intensity in ordinary states of the atmosphere, no one, of 
course, has ever seriously disputed; but that the most 
brilliant gas flames might eclipse it in fog has been con- 
tended with a considerable show of authority. The argu- 
ment has been thus scientifically put :—“ The electric light 
is much more powerful than other lights in clear 
weather; but, when a fog comes on, most of the violet 
rays are absorbed, leaving only the red. Therefore, the 
effect of the fog will be to cut off most of the violet rays, 
and leave a proportionately small number of red rays. In 
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the case of gas, there is, of course, a similar diminution, 
but there is not the same loss, because the red rays are not 
nearly so much absorbed.” From this theory, possibly 
correct in the main, it has been argued that, to such an 
extent is the electric light thus impaired, that the most 

werful gas flames, notwithstanding their inferior initial 
intensity, are more than able to cope with it successfully 
in fog. But into this question mere hypothesis seems to 
have largely entered. No prolon and systematic 
experiments appear to have originated or confirmed the 
view thus enforced ; and now that, for the first time, so 
far as we know, the matter has been put to a crucial test, 
the results which have been arrived at—and we see no 
reason to question their accuracy—are opposed to such a 
theory. 

The chief requirement in a lighthouse is, as is well 
known, a highly penetrative illuminant in thick weather, 
the small power of 350 candles being in clear weather 
quite sufficient, when transmitted through the optical 
apparatus, to cover the average phical coast light 
range of about 17 miles. The most important, therefore, 
of the questions demanding solution in the investigation 
at South Foreland was this particular one, which con- 
sequently received ial attention in that inquiry; and 
we shall now describe, from the printed report of Mr. 
Harold Dixon—who, on the recommendation of Professor 
Williamson, F.R.S., was, as we have already said, entrusted 
with the photometry during the recent trials—the results 
of his careful readings of the powers of the electric and 
gas lights when transmitted ugh an impaired atmo- 
sphere. Comparisors, extending over several months, 
were made of the two illuminants in thick weather from 
various points of observation; and the means of the several 


photometric readings are represented by the following 
ratios :— 

Single 108 jet gas burner 1, single power electric ... 12°6 

do. double do. 

do. treble do. 368 
These figures are irrespective of superposing arrangements. 
Calculating from Mr. Dixon’s ie or this superi- 
ority of the electric light in fog com with its 
superiority in clear weather, we find the means of the 
numerous results to be as follows:—The single power 
electric light lost in fog 37 per cent.; the double power, 
20 per cent.; and the treble Wea 8 per cent. of theis 
original higher intensities. Notwithstanding this relative 
falling off, which, however, it will be observed is in the 
inverse ratio of the initial powers, the positive greater 
penetration of the electric light in fog is sufficiently 
striking. The following further experiment was tried at 
South Foreland in connection with this point :—An arti- 
ficial steam fog having been created in the photometric 
gallery, an electric arc, fed by one machine, and a 
Wigham 108 jet gas burner, were put in competition, their 
illuminating powers being about as 5 to 1 without 
lenses—which, in this trial, were not used—and two 
observers then started walking towards the lights, which 
were placed about 5ft. a “Long before the actual 
lights were seen,” says Mr. Dixon, “the fog was brightly 
illuminated by the lights, the blue tint of the electric 
light tly predominating. This illumination spread 
behind the observers, surrounding them with light. Even 
in the narrow gallery no exact idea could be formed of the 
direction from which the light came. Gazing through the 
fog to pick up the light as they walked, the observers 
were often astonis at the are appearing 20deg. or 


30 deg. away from the expected place. In every experi- 
ment the electric arc was picked up first, at distances 
varying from 160ft. to 90ft. from the lamp. The first 
thing seen was a tiny point of light. Similarly the first 
thing seen of the ame was a horizontal bar of light, 
the intensest portion of the flame. In one series of 
experiments—on February 14th—the ratios between the 
distances at which the two lights were picked up is given 


in the following table :— 
Distance at Distance at which 
which el the 108-jet gas 
arc flame became 
visible. visible. 
619 
. 851 
” 
. 87°4 
706 
. 846 
100 mean 77°6 mean. 


The foregoing results only confirm the views which Pro- 
fessor Tyndall be always expressed as to the penetrative 
power of the electric light in fog. Indeed, the professor 

much further in his championship of this question. 
Thus, in 1879, he said: ‘Such observations [referring to 
those that had been tabulated by M. Petit, chief of the 
Hydrographic Service at Antwerp] are rendered important 
by the fact that hazy weather has been thought especially 
inimical to the electric light; but they are in entire 
accordance with experiments which prove that the intro- 
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duction of the more refrangible rays, to which the electric 
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light owes its whiteness, is invariably associated with a 
vast intensification of the less refrangible ones. The elec- 
tric light, in short, is richly endowed with all the consti- 
tuents of the radiation from oil—or gas—flames.” 

Whether this doctrine be received or not, viz., that, 
unit for unit, the electric light is as capable as gas of 
piercing a fog, what the figures which we have quoted do 
appear to establish is, that, at any rate, the immensely 
higher gross initial intensity of the electric light confers 
upon this illuminant a penetrative power, even in thick 
weather, superior to that possessed by any competitor. 


FIFTEEN TON STEAM FORGE CRANES. 
Tuese cranes, illustrated by the engravings page 178, have 
been specially designed by Messrs. Abbot and Co., of Cannon- 
street, London, and Gateshead-on-Tyne, for the new forge of the 
North-Eastern Marine Engineering Company at Wallsend. Two 
cranes are used to supply each hammer, one on either side, and 
work with two furnaces, so as to keep the hammer in constant 
work, The cylinders are 6in. diameter, 10in. stroke, ratio of 
gearing 20 to 1 and blocks 4 tol. The extreme raike is 18ft. 
.and minimum raike 12ft. The turning is done by means of 
b+ vel wheels and reversing clutches fixed on the second motion 
shaft and the racking by means of large wrought iron hand 
wheel at the side. The special features about the cranes are the 
swan-neck jib, by means of which the top bearing, so common 
in forge cranes, is dispensed with, and all risk of damage to the 
building by the vibration from this bearing done away with ; 
steel live rollers to reduce the friction of the centre bearing, and 
the steel volute springs in the blocks to reduce shock of the 
blow. The bottom gudgeon is lined with gun-metal, and has a 
hard gun-metal dise, and the whole of the shafts have gun-metal 
bearings. The foundations are arranged with a subway, so as to 
allow a man to go down to examine and oil the bottom bearing, 
and the holding-down bolts have cotters, so that one could easily 
be replaced in case of breakage. Two 12-ton steam cranes were 


also supplied with the above of similar design, and also two 
4-ton hand-power craues. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible - the opinions of our 
correspondents, 


THE DEPRESSION OF TRADE, 


Sir,—English manufacturers are heavily handicapped by high 
wages, short hours, and factory rules. This amounts to as much 
as 25 to 30 per cent. in some trades, and more than a profit. Then 
we have duties against us if we export, and in the home trade to 
meet competition of foreigners, who sell in this country at 
less than they do at home. Lastly, but not least, English 
consuls abroad are far above looking after the trade of the 
country, while other nations send such men as will let no oppor- 
tunity pass of giving information likely to lead to business. It is 
high time that we adopt some means of altering the present con- 
ditions, and I would suggest that we commence at the last. 
August 29th. Export TRADER. 


and in which both plate edge and rivet become compressed. 


true. 


the length of the rivet, it becomes easy to calculate b 


maximum is closely 4 
flat di 
ratio ‘ supposes the pin to fit the hole exactly. 


tral section inst 


Rosert H. SMITH. 
Lennox Lea, Currie, Midlothian, August 27th. 


FLAT AND SUNK KEYS, 
Srr,—I send herewith tracing of a scale I have recently con- 


sunk keys. You will doubtless understand it at a glance, and I 
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remained sensibly unbent. Since this would be the kind of distri- 
bution in the two extreme cases mentioned, evidently it remains so 
for the actual case which is intermediate between these egg 

the slight bending of the rivet modifies a little this distribution. 
This modification is left out of account in my reckoning, and there- 
fore I stated the result as being approximate only or ‘‘ nearly” 

I also stated the direction of the deviation of my result 
from the strict truth. Granted this distribution of pressure over 


= times what it would be if it acted on the 
1 of on the cylindrical surface, This 


structed and found very useful for depth and width of flat and 


= twenty-four hours. The boiler continues in perfect order. 

he results altogether are most satisfactory.” It will be noticed 

that the use of this system of forced combustion has now reduced 

the rate of consumption at sea with ordinary compound engines to 

1'337 lb. per I.H.P. per hour, JAMES HOWDEN, 
Glasgow, August 25th, 


A ordinary WATER SUPPLY FOR NEW YORK. 
methods the maximum intensity of this pressure and the position rn. J. T. FANNING 
and magnitude of the maximum bending moment. As to the oe ANNING, author of a treatise on water-supply engi 
intensity of surface pressure, it should be remembered that its 


neering, prefaces a report on the present and future water supply 
of New York by a couple of pages, giving a brief historical sum- 
mary of the establishment of the Croton aqueduct, which at its 
opening in 1842 supplied the city, then having a population of less 
than one-third of a million, with an average of 12,000,000 gals. of 
water daily. The history of the rapid increase in the consumption 
of water, next given, shows that by 1875 the demand for water had 
reached the limiting capacity of the aqueduct, which amounted to 
a a of 95,000,000 gals. Since 1875 ‘‘the public foun- 
tains have ceased, one after another, to flow. Drinking fountains 
for either man or beast have been almost unknown of late in the 
public streets. Meters have been applied in charitable institutions, 
as well as in manufacturing establishments, and the most stringent 
measures taken to prevent waste, and at times most urgent appeals 

made to save the consumption, that the evils of an approaching 

water famine might be lessened.”” The New York Water Depart- 

ment estimates that the works now in progress will draw from the 

Croton watershed a daily average of 250,000,000 gals. 

On the basis of numerous statistical tables given in the report, 
as to increase of population and of water consumption, the 
attempt is made to estimate the period during which these new 
works will provide a sufficient supply for the city, and for the 
population which must draw its water from the city supply. In 
making this estimate, the needs of the city are taken to include a 
sufficient supply for the ordinary uses to which water is applied in 
our larger cities, not excluding those uses in manufacturing esta- 
blishments for the lack of which business must be curtailed, or settle 
elsewhere. The conclusion reached in this report is, that before 
the year 1898, the regular increase of population and the expansion 
of business will require the whole of the projected average supply 
of 250,000,000 gals. per diem, and that before 1930 fou rtimes that 
amount may be needed. Having thus determined that the total 
available supply from the Croton watershed cannot in any event 
answer probable legitimate demands for much more than a single 
decade, the author, in looking to other gathering grounds from 
which to draw a sufficient supply for future needs, regards the 
head waters of the Hudson River, in the Adirondack region, as the 
most available source, provided the city is to be supplied by gravi- 
tation with water of unexceptionable quality, in adequate quan- 
tities, and at a pressure due to a head of 200ft. or more above tide 
water—such as will carry water to the upper floors throughout the 
city. Careful surveys, Science says, show that a canal 60ft. 
wide, 13ft. deep, and somewhat over 200 miles long, would carry 
500,000,000 gals. of water per diem from near Fort Edward to New 
York, The estimated cost of this conduit is nearly 30,000,000 dols., 
and theauxiliary structures, storage basins, necessary tunnelling, Xc., 
25,000,000 dols.; total, 55,000,000 dols. It is proposed that the 
canal run on the highlands east of the Hudson River at an initial 
elevation of 350ft. above tide water, and that this source be also 
used as the water supply for the cities and towns on both sides of 
the river, between Albany and New York, having, according to the 
census of 1880, an aggregate population of 250,000 souls, besides 
the 1,750,000 in New York and Brooklyn. Detailed surveys and 


AIR VESSELS, 


Sir,—Instead of continuing the—to my view—profitless discus- 
sion in your valuable paper re Newton’s third law, which seems to 
be putting professors and everybody else that take it in hand in a 


fog, will you, Sir, start a discussion upon the value of air vessels 
to pumps in general? This is a subject that every engineer is 
interested in, and which, so far as I can gather, very little real 
knowledge exists. If any of my brother readers know of any 
work that really gives information on this subject, he will con- 
fer a favour upon an old foreman engineer by letting me know what 
book it is in, and where to get it; if not, [ will next week give 

some particulars of my experience upon this subject. 
112, Amersham-vale, Henry JOHNSON, 
New Cross, London, 8.E., August 27th. 


SHONE’S HYDRO-PNEUMATIC SEWERAGE PUMPS FOR THE 
HENLEY SEWERAGE WORKS, 


Sm,—Under the above heading we notice a specification for 
Sturgeon’s patent trunk air compressors, required for the above 
works, and which were advertised for by public tender. We also, 
in the same issue of your paper—August 2lst—perceive that 
twenty-three firms tendered, out of which number only two could 
have legally undertaken the contract, as the compressors in ques- 
tion are patented, and only two of the above firms are licensees— 
ourselves, and Messrs. Hughes and Lancaster, of Chester, whose 


tender was accepted. GALWEY, BAINBRIDGE, AND Co, 
Warrington, August 25th, 


STEEL GUN FACTORIES IN THE UNITED STATES, 


S1r,—In thanking you for your extended review last November 
of my “‘ Establishment of Steel Gun Factories in the United States,” 
I hope that the tardiness of my acknowledgment will not indicate 
any want of appreciation of the importance you have given to it. 

In reference to some of your criticism, permit me to say that not 
only do “ official habits differ in different countries,” but so do the 
receptive powers of the people of those countries. While “‘ English 
prejudice and conservative habits” have been startled, in the 
United States and some other countries the book has been accepted 
as an ainplification of the report of the Gun Foundry Board, and a 
presentation of facts in a convenient form for reference, answering 
such questions as a reading of the official report would naturally 
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place it at your disposal to make use of it if you think fit for the 
benefit of your numerous subscribers. Frepk. EVANS. 

26, Holly-grove, Seaforth, 
July 14th. 


THE BLOCK SYSTEM, 

Srr,—I should be pleased if your corresp eke ee 
Dunchurch, would give further information upon the empty or 
block system of signalling, the dates of publication, &c. As the 
railway signal manufacturers do not claim the invention, the in- 
ventor must be one outside the signal factories. According to the 
Board of Trade returns, there are about 14,000 miles under the 
block system, out of about 18,000 miles of railway in the United 


a 


August 31st. 


VALVE GEARS, 


S1r,—The writer of the review of Herr Blaha’s book on “ Valve 
whether Zeuner’s diagram will ever become very 


suggest ; and, instead of “ throwing the official report of the Com- 
mittee into the shade,” has carried it into the sunshine of many a 
new locality and given it greater publicity. While I am glad to 
have the Board receive the benefit of all that is worthy of commen- 
dation in it—for as a member of that Board, I shall receive my 
share of the compliment—since the work was prepared by me indi- 
vidually, I desire to be held alone responsible for any material that 
deserves condemnation or unfavourable criticism. 

I would say, in conclusion, that I have been following with 
great interest the development of the work at Woolwich under 
Colonel Maitland’s able superintendence, and trust that the Royal 
Gun Factories may long be in the hands of so competent a chief, 

London, August 25th. W. H. Jacques. 


RIVETTED BOILER JOINTS, 


Sir,—In reply to ‘‘ Inquirer’s” questions, the values of q given 
in my paper are calculated from a formula developed in article 
** Joints,” in the ninth edition of the ‘“Encyc. Brit.,” to which 
I beg to refer him. As to the distribution of pressure along the 
length of the rivet, if the rivet were so stiff as not to bend, and if 
it fitted the hole closely everywhere, then when the joint is under 
strain the surface of the compressed plate edge would evidently 
be represented by a straight line in the sectional view given. This 
means that the compressive stress varies in intensity in proportion 
to the distance from a point which may be called a sort of neutral 
axis. The same kind of distribution would arise if the plate edge 
were so hard and stiff as not to ‘‘give” in the smallest degree 


the positions of the 
gram, he will get the corresponding positions of both valve and 
piston. 

popular 

Gibb, who was manager of the engine works department of 
Palmer’s Company, was the first to combine the two in this way. 
It is hard to conceive of a better graphic method than this, which 
shows at a glance every particular of both slide valve and piston. 
I heartily concur in the writer’s remarks with regard to the 
‘dreary array of equations” which writers on this subject adopt, 
and trust the next book-maker on valve gears will take the hint, 


working of our system of forced combustion in the steamship New 
York City to learn that since the writing of that report even 
higher results have been attained than those therein stated— 
ENGINEER, 10th July—as will be seen from the following extract 
from a letter just received from the owners, Messrs. Scrutton, 
Sons, and Co., bearing date 22nd inst.:—‘*‘ The New York City, 
having completed on 7th August another voyage to the West 
India Islands and back to London, we have pleasure in informing 
ou that the results obtained from your boiler with forced com- 
en show continued improvement. The average I.H.P. of the 
outward and homeward voyages ascertained by our superintending 


bining that part of Miiller’s diagram relating to 
piston, which he describes, and Zeuner’s dia- 


In the North of England at least this diagram is very 
. I believe I am correct in saying that the late Mr. Wm. 


Jarrow-on-Tyne. T. Swan, 


FORCED COMBUSTION AT SEA, 
Sir,—It will doubtless interest those who read the report of the 


while the rivet became sensibly compressed transversely, but 


engineer is 628, including 6 I.H.P. for the fan engine. 


sumption of Welsh coal has been throughout the voyage 9 tons 


The con- 


the statistics of annual rainfall show that the Adirondack water- 
shed is capable of furnishing an average of nearly 1,400,000,000 gals. 
daily without trespassing upon the river supply available for canal 
and manufacturing interests. This grand and beneficent project 
must evidently, before many years, be put in process of actual con- 
struction. It is greatly to be desired that the State of New York 
should, as soon as may be, put a stop to the destruction of the 
Adirondack forests, and reserve a principal part of that region fora 
park, thus preserving this region as a sanitarium for the common- 


wealth, as well as the source of a beautiful supply of good healthful 
water for the entire Hudson valley. 


New SovrH Wa.es Coprer.—Considerably over a quarter of a 


million copper cakes and ingots were exported from the colony 
during the first five months of the present year. 


PRIVILEGES OF FRENCH Ratitway SERVANTS. — Servants of 


French railways have exceptional privileges over English, German, 
or American railway men, such as reduced rates of freight when 
consigned to them, and an unusual number of personal passes. 
The company will also supply them with provisions and wines of 
all sorts at the lowest wholesale rates, and if stationed at points 
where such articles are exceptionally dear, where the company 
cannot conveniently keep store-houses, 

additions to their wages, expressly designated as an indemnity to 
meet such cases, 

same rate as that paid by the company, while in the case of sick- 
ness they are attended b ici 
with medicine 
what are called ‘ primies ” toall engineers and firemen for economy 
in machinery and fuel. The orphans of all servants killed while 
on duty are placed in orphan asylums at the expense of the 
company, and are kept there until they are seventeen years old. 


they receive certain 
They are allowed to purchase their fuel at the 


the y’s 


, and supplied 
. Besides, the 


phy 
French companies allow 


ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS.—The 


members of the Lancashire and Cheshire district of this association 
held a meeting last Friday, at Blackburn. The president, Mr. R. 
Vawser, M. Inst. C.E., of Manchester, presided, and there was a 
good attendance. Mr. 8. S. Platt, borough engineer of Rochdale, 
was unanimously re-elected secretary of the district for the ensuing 
year. Mr. J. B. McCullum, borough engineer, read a paper, describ- 
ing the various municipal and sanitary works of Blackburn. The 
principal points of interest were connected with the sewerage and 
sewage farm. The drainage of part of the area added to the 
borough being too low for the outfall sewers, it is pumped up to 
them by two hydraulic engines fixed in a chamber under the road- 
way, and worked bya 6in. water main. These pumps are together 
capable of lifting a million of gallons per day to the height of 20ft. 
No attention is required except oiling, and the estimated cost for 
water is £20 per annum, There are two sewage farms, which 
have cost £114,000. One entails a loss of about £600 and the 
Smalesbury farm yields about £900 per annum, or a little more 
than 1 per cent. on the £69,000 expended. The sewage has to be 
conveyed across two ravines, and in crossing the first the sewer, 
which is constructed of wrought iron, takes a leap down of from 
80ft. to 90ft. in a perpendicular shaft. 
shaft aj tunnel 
40ft. above the river. 
of 40ft. each, crosses the ravine—the sewage being at this point 
under very great pressure—and the conduit is continued under 
pressure for a considerable distance up the hill, the summit of 
which is tunnelled through. The next ravine is crossed by an 
embankment containing some 14,000 cubic yards of earth, and the 
two next by means of wrought iron tubes, each of 40ft. span, the 
stream passing underneath these syphons. @ 
particulars of the gas and waterworks, of the various public build- 
ings, with details of the working of the highways department. A 
discussion followed, in the course of which it was stated that the 
syphons were kept free by the sewage being first strained ; and it 
was explained that the charges made for constructing private streets 
were negatived 
works Mr. McCull 


From the bottom of this 
passes through the hillside, at a height of about 
A wrought iron tube bridge, of three spans 


Mr. McCullum gave 


a private Act. After lunch the various public 
um had described were visited and inspected, 


and +9 members dined together in the evening at the White Bull 
Hotel, 
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RAILWAY MATTERS. 

THE South-Eastern Railway supremacy in unpunctuality pro- 
vided its chairman a few days ago with the pleasure of about an 
hour’s waiting for destination near Dover. 

Tur works of the Zaribrod-Sofia-Vakarel, Bulgaria, Railway 
have been begun and are proceeding fast, as the contractors have 
handed over portions of the line to several sub-contractors, 

Srr ANDREW CLARKE recommends using the Suakim-Berber 
railway material for connecting the forts in rear of Chatham, 
Portsmouth, and Plymouth, and these with the great railway 
systems, 

THE coroner’s inquiry into the deaths of the driver, stoker, and 
another man, who were killed by the overturning of an engine on 
the Whitland and Cardigan Railway on Tuesday, the 25th ult., 
was held at Whitland. Colonel Rich, of the Board of Trade, and 
other expert witnesses attributed the accident to too high a rate of 
speed, for which the driver was alone responsible, and it was 
further stated that the engine was not fit for fast driving with = 

d e 


‘NOTES AND MEMORANDA. 


In Greater London last week 3111 births and 1177 deaths were 
registered, corresponding to annual rates of 31‘2 and 17°8 per 1000 
of the population, 

For turning and drilling wrought iron and steel, one ounce of a 
mixture of soft soap, with half its weight of pearlash, in «’ out 
one gallon of boiling water, is in every-day use in most engineering 
shops. The work, though constantly moist, does not rust. 

Tue deaths registered during the week ended August 29th in 
twenty-eight great towns of England and Wales corresponded to 
an annual rate of 18°4 per 1 of their aggregate population, 
which is estimated at 8,906,445 persons in the middle of this year. 
The six healthiest places were Bolton, Leicester, Norwich, Oldham, 
Nottingham, and Bristol. 

THE medical officer of health of Brighton, Dr. Taaffe, has just 
issued bis report for the second quarter of the present year, com- 
prising the thirteen weeks ending July 4th. He gives the death 
rate at 15°5 per 1000, or, including 10,000 visitors being added to 


a train as was attached to it when the accident happ 
jury found a verdict of ‘* Accidental death.” 

THE approximate weights of the fast trains on the New York 
division of the Pennsylvania Railrvad are given as follows by the 
St. Louis Railway Register :—Engine, ready for service, 96,700 lb.; 
tender, ready for service, 6,300 Ib. : two men on engine, 300 Ib. ; 
one combined car, 30,000 lb. ; one parlour car, 50,000 lb 
senger coaches, 88,000 lb. ; 140 gers, estimated 21,000 lb. ; 
total, 342,300 lb. Coal, estimated 5000 lb. ; water, 3700 gallons ; 
average schedule speed, 48°01 miles; maximum schedule speed per 
hour, 5508 miles; distance from Jersey City to Philadelphia, 
89°06 miles, 

ON the occasion of the celebration of the fifty year jubilee of the 
Belgian railways, the Government of that country have issued 
some interesting particulars of the state and working of the 
railways. It appears from these that Belgian State possess 
1740 engines, 3367 carriages, and 42,722 trucks, the number of 
railway officials being 40,459. In the course of fifty years the 
Belgian railways have carried 750 million passengers and 330'million 
tors of goods, the total freight being 500 million sterling. It is 
estimated that the railways have effected a saving to the public of 
nearly five times that amount. 

On December 31, 1879, the total railway mileage of the United 
States was 86,497 miles ; on December 31st, 1884, the total mileage 
was about 125,000 miles ; being an increase of mileage during that 
period of about 39,000 miles, or 45 percent. The Railway Reviewsays: 
-—** On December 31, 1879, the total capital invested in the railway 
system of the States was £960,000,000; on December 31st, 1884, 
the capital invested was about £1,600,000,000 ; being an increase 
during the five years of over £600,000,000, or, say, 63 per cent.” 
These figures seem rather big—£12,800 per mile for American lines 
looks very like high prices, charging double for single lines, 

ACCORDING to Poor’s Manual just published, the total number 
of miles of railroad in the United States at the close of 1884 was 
125,379, of which 3977 miles were constructed during the year, the 
rate of increase being 3°17 per cent. The number of miles making 
returns of their share capital and funded and floating debts 
equalled 125,152, against 120,552 for 1883, the increase being 4598, 
the rate of increase being 3°8 per cent, The share capital of the 
mileage in operation in 1884 equalled 3,762,616,686 dols., against 
3,708,060,583 dols, in 1883, the increase equalling 54,556,103 dols., 
the rate of increase being about 1°4 per cent. The funded debts of 
all the lines at the close of the year aggregated 3,669,115,772 dols., 
a sum 168,235,858 dols. in excess of the total of 1883—3,500,879,914 
dols.——an increase of nearly 5 per cent. 

A RETURN issued last week concerning the railway material 
shipped for Suakim for the construction of the Suakim-Berber 
Railway shows that twenty-seven transports, which loaded at 
Hull, Newport, and London, returned to London after a stay at 
Suakim with their cargoes practically intact. These amounted to 
37,308 tons, and the ed hire of the vessels to £93,773. Five 
vessels discharged part of their cargoes, amounting to 7076 tons, 
and their hire cost £20,507 ; six others entirely discharged their 
cargoes, amounting to 8764 tons, costing in hire £17,933 ; while two 
others, which loaded 2691 tons, at a cost of £2454, never left 
England at all. The total cost of the hire of these transports was 
£133,667, in addition to which coal, canal dues, and stevedores for 
loading and discharging them cost £70,000. 


GENERAL ANNENKOFF has telegraphed to St. Petersburg that the 
workshops of the Transcaspian Railway near Kizil-Arvat, which 
were burnt down last May, have been rebuilt, and that the con- 
struction of the railway will now, therefore, be proceeded with 
much more rapidly. The Tiflis journal Kavkas draws attention to 
the great mistake committed by the Russian Government in regard 
to the choice of the harbour on the Caspian Sea with which the 
new line will be connected. It points out that Michailoff Bay is 
not accessible for vessels of large draught, and is constantly being 
obstructed by sand, while this is not the case with Krasnovodsk. 
The Kavkas predicts a poor future for the railway, and states that 
the Government chose Michailoff Bay because it is situated 110 
versts nearer to Askabad than Krasnovodsk. 


THE number of persons transported in 1884 by all the American 
lines was, according to Poor's Manual, 334,814,529, against 
312,686,641 for 1883, the increase for the year being 22,127,888, 
the rate of increase equalling 7‘8 per cent. The number of pas- 
sengers carried one mile in 1884 equalled 8,778,581,061, against 
8,541,309,674 in 1883, the increase equalling 237,271,387 persons 
carried one mile, the rate of increase equalling very nearly 3 per 
cent. The distance travelled by each passenger in 1884 pth me 
26°24 miles; in 1883, 27°32 miles. The amount received per pas- 
— per mile equalled 2°356c. in 1884, against 2°422c. in 1883. 

the passenger rates for 1883 been maintained for 1884, the 
earnings from this source would have equalled 212,617,233 dols.— 
a sum 5,826,532 dols. greater than that received. 

THERE appears to be a basis of fact for the National Zeitung 
assertion that the Chinese Government has at last decided 
to adopt a “forward policy” in regard to railways, and 
that a contract has been signed with a Manchester firm for 
making a line from Taku to Tong-Chow. This firm has under- 
taken to supply the material and the rolling stock, while the 
Chinese Government is to furnish the capital and the labour. The 
construction of the line will be left in the hands of the Man- 
chester firm, which will also work it when open. The loan of 
100 million florins, for which,the Chinese Government is now 
negotiating with several Dutch and German banking houses, is 
doubtless, thinks the National Zeitung, connected with this 
project. The Times and other journals have lately been eloquent 
on the grand future for enterprise in China, 


THE Hon. F, A. Wright, Minister for Public Works in New 
South Wales, recently stated that in 1855, when the population of 
that colony was 277,579, there were fourteen miles of railway, or 
19,827 persons to every mile ; the capital expended was £515,347, 
and the interest paid on capital was ‘638 per cent., or about 
12s, 9d. for every £100. In 1865 the population was 411,388; there 
were 143 miles of railway open, or 2877 persons to every mile; the 
capital expended was £2,746,373, and the interest returned was a 
little over 2 per cent, In 1875 the population was 606,652, and 473 
miles of railway were open, or 1283 persons to every mile; the 
capital then expended was £7,245,379, and the interest returned 
upon it was 4°396 percent, In 1883, the latest date to which the 
returns had been made up, the —— was 869,310, and the 
number of miles of railway open had increased to 1320, or at the 
rate of one mile to every 658 persons of the whole population. 
The number of passengers carried in that year was over ten and 
a-quarter millions, and more than two millions and three-quarters 
of tons of goods were carried; the total capital expended then 
amounted to very nearly sixteen millions, on which interest was 
being returned at the rate of 4°484 per cent, 


. 3 two 


pop , 14°4, The United Kingdom rate for the same period 
was 19°5, The zymotic rate is very low—only 0°56 per 1000, or 
3°5 per cent. of the total deaths. 

Tur Dutch State Railway authorities have been conducting 
experiments on the behaviour of different paints for ironwork. 
They have shown that red lead best resists the action of the atmo- 
sphere. It was found, also, that the coat holds better on iron 
plates cleaned by pickling than when the plates have been scraped 
or brushed. The trial sheets were pickled with hydrochloric acid, 
washed with warm water, dried, on oiled while still warm. 

ScHULTZE gunpowder consists of nitro-lingin carefully purified 
and mixed or impregnated with a nitrate or nitrates, other than 
nitrate of lead, and with or without starch or collodion—the 
collodion consisting of carefully purified nitro-lignin dissolved in 
commercially pure ether and alcohol—or pure solid paraffine, 
provided that the paraffine be free from mineral acid, Schultze 
blasting powder consists of Schultze gunpowder mixed with char- 
coal or sugar, 

In London last week 2413 births and 1371 deaths were registered. 
The births were 276, and the deaths 155, below the average 
numbers in the corresponding weeks of the last ten years. The 
annual death-rate per 1000 from all causes, which had been 18°8 in 
each of the two preceding weeks, declined to 17°5 last week, 
During the first eight weeks of the current quarter the mean 
death-rate was 19°9 per 1000, as against 21°3 in the corresponding 
periods of the nine years 1876-84. 

THE make of pig iron in the United Kingdom for the half year 
ended June 30th, 1885, compared with the corresponding half of 
1884, is as follows:—In 1884, total, 3,991,220 tons; in 1885, 
3,807,095 tons. The greatest reductions have been: Cleveland, 
63,404 tons; Scotland, 43,444 tons; West Cumberland, 73,120 
tons; South Wales and Monmouthshire, 67,086 tons; West and 
South Yorkshire, 15,565 tons; Northamptonshire, 30,009 tons. 
The net decrease of make in 1885 is 184,125 tons. 

A STATEMENT has just appeared in the Cologne Gazette of the 
cost of restoring ad completing the great cathedral from 1823, 
when the work was resumed after a neglect of nearly three-quarters 
of a century, down to the Ist of April of the present year. The 
amount, including a contribution of 250,000 marks from the 
cathedral tax, was 21 millions of marks, or £1,050,000. This is 
quite independent of gifts of valuable objects for the religious 
services or the decoration of the building, and of a large number of 
private donations and funds for pious foundations. 


Anonest the explosives licensed last year was ‘‘ dynamite 1 8,” 
consisting of not more than 75 parts by weight of thoroughly 
purified nitro-glycerine uniformly mixed with 25 parts by weight 
of a preparation consisting of an infusorial earth known as “‘ Kiesel- 
guhr ” and carbonate of soda, the said preparation being sufficiently 
absorbent in quality when employed in the above proportions to 
prevent exudation of nitro-glycerine; provided that the amount 
of carbonate of soda present shall not exceed three parts by weight 
in every 100 parts by weight of the finished dynamite. 

In his lecture to the Institution of Civil Engineers on “ Heat 
Action of Explosives,” Captain Noble remarked :—‘‘ Helmholz has 
given an estimate somewhere of the heat that would be developed 
if our earth were suddenly brought to rest, but if, looking at our 
earth in an artillery point of view, and following the principles I 
have to-night laid down, we considered our earth as an enormous 
projectile, und if we supposed, further, that we could utilise the 
whole energy stored up in gunpowder, we should yet require a 
charge 150 times greater than its own weight, or 900 times greater 
than its volume, tocommunicateto the earth her motion in her orbit.” 

THE production of open-hearth steel ingots in the United King- 
dom, and in each district thereof, for the half-year ended June 
30th, 1885, was, accorting to the British Iron Trade Association 
Report, as follows:—Scotland, 126,155 tons; South Wales, 77,986 
tons; Lancashire, Cheshire, &c., 22,433 tons; Sheffield, Leeds, &c., 
31,450 tons; North-East Coast, 26,825 tons; other districts, 6439 
tons; total, 291,288 tons. The production of open-hearth steel 
ingots during 1884 was 461,965 tons; so that the above production 
for the first half of 1885 is at the rate of 120,611 tons per annum 
in excess of the production of 1884. The increase has chiefly taken 
place in the Cleveland district. 

A TAPERING round tower of cast iron, weighing 200 tons, rises 
from the floor of the Colwell Ironworks foundry to the roof. Itis 
the shell of the iron light tower to be erected on the Delaware 
Breakwater. For three months a large force of workmen have 
been casting the 150 plates that compose the shell. This novel 
and expeditious method of constructing lighthouses has but 
recently been put in operation by the United States Lighthouse 
Board. This shell sets the light 80ft. above water, and has a cir- 
cumference of 66ft. at the base and 54ft. at the top. The light- 
house is all made, tested, and inspected at the works, and on 
arrival at its concrete foundations will receive an interior lining 
of brick, This new variety of lighthouses can be built very 
rapidly and at comparatively small cost. 

Ir is stated of the new metal gallium that, with the exception of 
mercury, which only becomes solid at 37°9 deg. Fah., there is no 
other element which liquefies at so low a temperature. It melts 
at 81°1 deg. Fah., so that it liquefies when held in the hand. The 
metal is hard and resistant, even to a few degrees below the 
melting point. It can be cut, and a slight malleability. 
When fused, it adheres easily to glass, on which it forms a beautiful 
mirror, whiter than that produced by mercury. It oxidises but 
very superficially when heated to redness in the air, and does not 
become volatile. Unlike lead, it acquires only a very slight tarnish 
on exposure to moist air. Its specific gravity is a little under 6, 
that of aluminum being 2°6, that of zinc 7‘1, and that of lead 11°4. 
Unlike lead, again, gallium is a highly crystalline metal, its form 
being that of a square octahedron. In its chemical characteristics, 
the rare element gallium shows the greatest analogy to the 
abundant element aluminum. 


THE population of Germany was in 1872 41,228,000 persons; in 
1883 it had risen to 45,862, In eleven years, therefore, the 
increase [of the population was 4,634,000; and yet during those 
eleven years there had been a very large emigration from Germany. 
The authorities are unable to ascertain the amount of emigration 
over the land frontier ; but the sea emigration has risen very largely. 
In 1871 only 75,912 persons left German ports and the port of 
Antwerp for countries beyond the sea; the next year it rose to 
125,650; but then it rapidly declined until in 1877 only 21,964 
— emigrated. The number then began to increase until in 

881 there were as many as 210,547 ; and since that time there has 
been aslow decrease. The German Statistical Department computes 
the German residents abroad at a little over 4 millions, of which 
nearly two millions are in the United States. In Switzerland there 
aoen many as 95,262 Germans; in Austria, 93,442; and in France, 
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MISCELLANEA. 

Tue Antwerp Exhibition is to remain open till the 15th of 
October next. 

A VERY fully illustrated catalogue of fire-extinguishing ma- 
chinery and apparatus, fire-escapes, hydrants, and all the articles 
forming the fire-extinguishing plant of a town, has been published 
by Messrs. Merryweather and Sons. 

THE Chesterfield and Midland Counties Institution of Engineers 
—Lord Edward Cavendish, M.P., presideat—will make its 
Leicestershire excursion on Tuesday and Wednesday, the 8th and 
9th inst. A number of papers will be read and various works 
visited. 

A precy of very rapid well-boring is reported by Messrs. Le 
Grand and Suteliff, at Brick Kiln Farm, Wolverton, near Stony 
Stratford, where they bored 50ft. of artesian boring, of 5in. dia- 
meter, in a single day of eleven hours. Previous tothis, they say, 
40ft. was the greatest depth reached in one day. 

Lizvut. HILLIARD, navigating officer of the Orion, has made a 
long and careful survey of the entrance to Alexandria. He finds 
that the channel to the east of the present Boghaz Pass requires 
very little deepening, by dredging or dynamite, and the ground 
being soft the expense would be small. The channel would be 
available night and day, and is desirable especially for the English 
Navy. As at present the Orion is the only large ship of the Medi- 
terranean fleet able to enter the harbour. 

On the 26th ult., Major Tulloch, R.E., held an inquiry at the 
Bexhill-on-Sea Board-offices, with reference to the application of 
the Local Board to borrow the sum of £6700 for works of sewerage. 
The scheme was explained by Mr. Bertram Nichols, C.E., of 
Birmingham, the engineer appointed by the Board, and evidence 
was given by Mr. Sydney Smith, the Board’s surveyor, on behalf 
of the scheme. After the inquiry Major Tulloch, accompanied by 
the chairman—Colonel Lane—the engineer, and the surveyor, went 
over the ground, and examined the district. There was no opposi- 
tion to the application. 

A VERY serious strike is at present in progress amongst the 
engineers, mechanics, and smiths at Copenhagen, caused by the 
demand made to employers that a minimum rate of wages of 34d. 
per hour should be paid to all workmen alike, irrespective of the 
work performed. With this the former refused to comply, con- 
sidering the same equivalent to putting a premium on idleness. 
The strikers being encouraged by the socialistic association to 
which they belong, the entire body of manufacturers have dis- 
missed all the workmen in their employ belonging to the same, a 
step which will no doubt have the effect of compelling them to 
submit. At present, however, many engineering firms are obliged 
to.complete contracts into which they have entered from abroad. 

Dr. FRANKLAND reports to the Registrar-General the results of 
the chemical analyses of the waters supplied to the metropolis 
during the month of July, and states that the Thames water sent 
out by the West Middl esex, Southwark, Grand Junction, and 

mbeth companies contained less organic matter thanin the previous 
month’s samples, while the organic matter in the Chelsea Company’s 
water, although very moderate in amount, was slightly in excess of 
that present in the others. All the samples were clear and bright. 
Of the water taken from the Lea, that distributed by the New River, 
Company contained a remarkably small proportion of organic matter, 
the amount being but little more than that of the deep well waters. 
The East London Company’s supply resembled the Thames waters. 
Both waters were clear and bright on delivery. 

THE United Service Gazette says:—Colonel Thackeray, the 
commandant of the Bengal Sappers and Miners, is taking a step 
which will result in the formation within the corps of small bodies 
of men, each thoroughly qualified to perform well one or other of 
the operations in engineering which the corps may be called upon 
to accomplish, and of which at present the men can have but a 
vague and imperfect idea. One of the companies of the corps is to 
be set apart solely for providing trained men to supply technical 
work in the field. The company will be formed of picked men 
from the entire corps, the most efficient men in each branch of 
sapper work being drafted into it. It will be subdivided into seven 
squads, each with a complement of European non-commissioned 
officers and native commissioned officers. The squads will be for 
torpedo, telegraph, printing, lithography, 
and company duty respectively. Each unit of the company will 
thus be complete in itself. 

RESPECTING the stir recently made concerning the discharge of 
sewage into the river Lea, Sir Joseph Bazalgette writes that it is 
wrong to suppose “ that the sewerage of Tottenham might be con- 
nected with the metropolitan outfall sewers. They were designed 
for the metropolitan area alone, and will not suffice for an enlarged 
area. Buta plan of intercepting sewers for the diversion of the 
whole of the sewage of the Lea Valley from that river, and the 
purification of the sewage according to the recommendations of 
the Royal Commission, has been prepared by Messrs. Law and 
Chatterton and myself, which could be carried out at a very 
moderate cost, if the towns draining into the Lea would combine 
to carry it out. This is the only difficulty in the way to accom- 
plishing what I venture to think is the only means of thoroughly 
purifying the river Lea and effectually draining the towns in that 
valley. The authorities of those towns are aware of the plan to 
which I refer, and many of them are willing to carry it into effect, 
but a joint board for this purpose would have to be formed by Par- 
liament. The cost of an application to Parliament. would fall 
heavily on any one of these towns, and the failure of the Lower 
Thames Valley Board is discouraging. Nevertheless, I venture to 
predict that without some such combination and works, the river 
Lea will continue to be a foul stream, and the polluting sewage a 
constant source of litigation.” 

A SCANDINAVIAN correspondent writes that in the early part cf 
September some important experiments will be carried out in the 
Sound with the last engine of torpedo warfare, constructed by M. 
Nordenfelt, viz., a submarine torpedo boat, built at Karlsvik, near 
Stockholm. This terrible adjunct of our modern destructive 
warfare is fitted with engines indicating 100-horse power, and will, 
it is said, easily attain a speed of fifteen miles an hour above, and 
thirteen miles below the surface of the water. When the boat is 
about to attack a hostile vessel, she is sunk to the required depth 
by the admission of water into tanks, but it is only intended to be 
submerged to the depth of a foot or two when about to attack. On 
catching the shadow on the water of the unsuspecting war ship, 
the Whitehead torpedoes with which she is equipped are discharged 
against the bottom of the vessel, which will have the effect of 
sinking her. When the work of destruction is complete, the boat 
re-emerges from the water by the operation of special automatic 
machinery. The hull itself, which is constructed of Swedish soft 
steel, of a minimum thickness of 4in., is of the cigar pattern, and 
is only with difficulty visible even when floating on the surface. 
The length of the boat is 64ft., and the diameter about 8ft., the 
engine room being 74ft. in height, and the gross weight of the 
whole vessel when fully manned and equipped is 60 tons. A sort 
of bell-shaped glass cupola rises from the centre of the boat, into 
which the steersman puts his head when under water, thus com- 
manding an all-round view, and enabling him to direct the general 
movements of the craft. In case of accident, the vessel is divided into 
water-tight compartments, and extra pumping machinery is pro- 
vided, to be used in the event of any portion of the automatic 
machinery failing to raise the vessel to the surface. The crew 
consists of three men, and the armament of four torpedoes, two 
being of the “fish” pattern, and two of the ordinary spar kind. 
Against such an insidious foe as the boat constructed by Norden- 
felt, it is obvious that the ordinary wire netting for the defence of 
ironclads from the hitherto employed torpedo boats will be useless ; 


and if the boat fulfils expectations, warfare with our present huge 
vessels promises to be in serious jeopardy. The trials about to be 
carried out in Sweden will be witnessed by naval officerz of various 
nations, 


Sept. 4, 1885. 


\ 
ANAS 
Y 


THE’ ENGINEER. 


\\ 


\\ 
\ 
\ 


AI 


(‘91 24nd 298 
SWOOU ANIONA UATIO“’ HONOUHL SNOILOYS ‘UANVALS TIVNW DHL 


\\ \\ NY 7 
4 i ZG: GG i N Gy Yr 
yyy NY j N UN 
SN 
N Ny ~ 
| \ WG \ 
NN 
N \N SSW 
IN Ni \ 
\ \ \ 
N INS \ 
< NN ANY 
AN INS \ SW 
WIN WS WS N NW 
< EV ZN SSNS ‘N N 
WS N \ KK IG SK 
ty Ye WS 
WIA 
= 
N 
N 
N 
= ZZ EE WN 
= AN 
LZ 


Sept. 4, 1885. 


THE ENGINEER. 


183 


FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveau, Rue de la Banque. : 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Witmer and Rocsrs News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


request correspondents 
*,* In order to avoid trouble and confusion, we find it necessary to 
* 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be ones by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 
W. H. (Belfast).— Yes. 
NemEsis.—Jf you are prudent you will not invest your in the scheme. 
C F.—We do not know where you can get soft viel oie. by the Clapp- 
Griffith process. Perhaps some of our readers can help you. 
B. A. T.— Write to Mr. Henry Faija, M.1.C.B., 4, Great Queen-street, West- 
minster, There are books published on the subject by Messrs. B. and F. N. 


Spon. 

EnQuirer.—/t would be quite impossible to on you a general answer. In 
no two engineeri pee & things cost the same price to produce. The 
skull of the producer is s by producing at low rates. A yood manager 
will make a business pay a fair profit when a bad manager would work at 
a dead loss, The cost 0” rent, coal, labour, taxes, gas, railway carriage, 
all — in different districts, and we shall not go too far if we say that 
one-half the engineers in business do not know what the individual parts 
of the machines they make really cost, A treatise on cost might be written 
with advantage. Nothing short of a treatise could answer your questions, 


THE ANTWERP AWARDS. 
(To the Editor of The Engineer.) 

Sin,—We beg to refer to your last edition, in which appears on page 169 
the list of awards at the international Exhibition at Antwerp; but we 
are sorry to see that our firm was omitted, although we received the 
gold medal, and we shall be glad if you kindly will correct this in your 
next edition. C. W. Jutrus BLancke aND 
39, Bridge-street, Manchester, September 2nd. 


CRANE BRAKES, 
(To the Editor of The Engineer.) 
81r,—I should be obliged if any reader would kindly assist me to make 
the following calculation :—I have this table for a crane brake 
from a German book, but it only applies to one coefficient of friction for 
iron on iron = ‘18, Ge for any other 
coefficient $ friction, as, for instance, wood on iron = °5, 


The right-hand column is the natural tangent for the coeffi 
ew lpped 
‘August 29th, 


SUBSCRIPTIONS. 


at the various railway stations; or it can, if be supplied direct 
Srom the ¢ on the in 
Half-yearly (ineluding double = ae cae 20 14s, 6d, 
Yearly (including two double nw os £1 98. Od. 


at the published rates will receive Tuk Enoinerr weekly and post-free’ 
Subscriptions sent Post-office order must be accompanied by letter of 
i the Publisher. Thick Paper Covies may be had, if preferred, at 


Remittance by Post order, — A British 
Columbia, British Guiana, Cape’ of Good Hope k, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands 


New Brunswick, Newfoundland, New South Wales, New Zealand’ 


Portugal, Roumania, Switzerland, Tasmania, Turkey, United Sta 
West Coast of Africa, West Indice, Cyprus, 160 
nm 


Remittance by Bill in London, — Austria, Buenos 


A and Algeria, 
Greece, Ionian Islands, Norway, Peru, Russia, Spain, Sweden, 
Chili £1 16s. Borneo, Ceylon, Java, and £2 0s. 6d. Manilla, 
Mauritius, Sandwich Isles, £2 5s. 
ADVERTISEMENTS. 


*," The charge for Advertisements of four lines and under is three shillings, 

two lines afterwards one shilling and sixpence; odd lines are 

charged one shilling. The line a seven words. When an advertise- 

ment measures an inch or more ape oe i inch. All 

single advertisements from -office 

ity but regulari be teed such 

prac regularity, bui ty cannot ras in an case. 
All except weekly advertisements are taken pss ony to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George che, all 
letters to be addressed to the Editor of Tux Enarnerr, 168, Strand. 
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MEETINGS NEXT WEEE. 

Lonpon ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN.—The 
next meeting will take place at the Cannon-street Hotel on Saturday 
evening, the 5th inst., at 8 p.m., when Mr. R. J. Dawson—of Messrs. 
Merryweather and Sons—will a paper ‘‘On Steam Tramway Loco- 
motion of Modern Practice.” 

British AssociaTion.—Aberdeen meeting commencing on the 9th inst. 
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SANITARY WORK IN INDIA. 

Ir is with great gratification that we hear of steps being 
taken to promote among our Indian fellow-subjects of the 
Queen, the observance of thosesanitary measures, theneglect 
of which in past ages may be held largely to account for 
the fact that cholera has always been more or less normally 
present in that country. The state of the drainage in 
what is known as Black Town, ie., the native quarter of 
the city of Madras, has long been a standing reproach to 
its municipality ; but it is only within the last few weeks 
that that body has raised a loan in this country in order 
to enable the evil to be dealt with on an adequate scale 
It is’ not, however, to measures of that class, neces- 
siry as they are, that we desire to direct attention in 


this article. Steps are now being taken with a view to 
purifying individual habitations, and these are being 
initiated in a spirit of caution, but yet with a complete- 
ness of detail, that bid fair to win success. The Indian 
native is perhaps one of the most conservative beings in 
creation. It is hard to move him out of habits that have 
descended to him from generations immemorial, and the 
attempt to do so now has had, therefore, to be undertaken 
with a reserve to which we could hardly reconcile ourselves 
in such matters among our own population. One of such 
habits, the result of long-established custom and of that 
strong love of family privacy which distinguishes Eastern 

has been the association of the increasing members 
of the family upon the plot of ground upon which its 


| progenitors first settled. Although that might well have 


sufficed for such first settlement, it does not take many 
as the sons of the sey ery and each builds 

imself a hut within their boundaries, to seriousl 
overcrowd such plots. It becomes impossible under suc 
conditions to expect the observance of those cleanly 
customs to which, to their credit be it spoken, most of the 
natives of India adhere. 

The action to which we have above referred, we are 
pleased to see, owes its initiation to the local ee 
of the larger towns. Such bodies in India have had as 
a aes a very short existence, and hitherto they can 

ly have been said to have justified the expectations 
formed respecting them when they were first established. 
The advance now made seems, however, to point to the 
fact that their members are awakening to a sense of their 
proper functions. They could not have marked that 
awakening more favourably than by showing themselves 
alive to the necessity for by degrees bringing the mass of 
the people to a fuller observance of sanitary precaution. 
We have before us a document which affords strong proof 
that under proper guidance these municipal bodies may 
et achieve considerable thin This document is issued 

y the Government of Madras, and under its title of 
“Private Scavengering” it reviews the steps taken by 
the municipal ies, under the surveillance of the chief 
authorities, to arrange for the emptying of house latrines, 
and doing other scavengering work, instead of leaving 
such matters, as n the case in the past, to the 
arrangements of individuals, the defective nature of which 
and its cause we have above pointed out. In some six 
municipalities this new departure appears to have already 
passed beyond the me’ experimental stage, and the 
numbers of the natives who voluntarily avail themselves 
of the system is stated to be increasing. It was, of course, 
owing to the conservative tendencies of the natives pre- 
viously quoted, necessary to proceed in the tentative steps 
taken with the utmost caution, in order to avoid shockin 
those notions of family privacy which so strongly preva 
among them. No attempt was therefore made to force 
the adoption of the new system among them. It has been 
wisely left to the effect of time and example to ensure its 
development, and so the old habit has gradually given 
way before the advantages which it was soon recognised 
the new plan secured. 

From that portion of the State paper which gives in 
extenso the details of procedure adopted by the Munici- 
pality of Calicut we learn the character of the measure by 

hich this improvement has been introduced. A meeting 
of the municipality determined, in the first place, the 
locality and area over which to insert the thin end of the 
—— and that area was subdivided into blocks clearly 
mar upon the map of the township by variously 
coloured lines. A proclamation was then issued of the 
intention, at a given date, to close all private cesspools, 
and a house-to-house visitation was made to endeavour to 
secure the promised adherence of the families to a system 
of scavengering to be carried out by municipal agency; 
the heads of such families signing a printed form, binding 
them to pay a small fixed sum in advance for the perform- 
ance of that service. The option was given to the house- 
holder visited either to use—he and all his household, 
men, women, and children—the public latrines already 
erected or to be further erected by the Municipal Com- 
missioners, or to execute a printed agreement in the terms 
above named. When offering such option, however, the 
householder was distinctly warned of the intention to close 
at an “ag ry all private cesspools, and that after that 
intention had been carried into effect rigorous: prosecution 
would be resorted to if the cesspool was still surreptitiously 
used, The result of this visitation has been to enable the 
Commissioners to determine the number and locality of 
the public latrines required for the accommodation of those 
whose means or prejudices prevented their adoption of the 
alternative offered. bee provision of tery oe must, of 
course, peek any arbitrary closing of the private cess- 
pits. is stage having been reached, the system of 
private scavengering was then introduced experimentally 
into certain of the blocks marked on the town map, and 
after its fullest possible extension, then, and not till then, 
were the private cesspools arbitrarily closed within the 
limit of the selected area. Depdts for the disposal of 
night soil were arranged for as the working of the system 
extended, and it was contemplated to pass the vegetable 
refuse through incinerators, and mix the night soil with the 
ashes, so as to form what might constitute a really valuable 


manure, 

Such is a brief outline of the plan upon which this most 
important reform in the social custom of the natives of 
India has been inaugurated. We can hardly doubt but 
that, with perseverance, and care exercised in not unduly 
enforcing what is intended to proceed upon a voluntary 
basis, the extension of the reform will be but a matter of 
time. Dwellers in India have often remarked with grati- 
fication the a care with which native compounds 
are swept two and three times daily ; but this is but a 
cleansing of the outside of the platter. Below that clean- 
swept surface the whole soil has become ae with 
the deposits of years of the several families living 
within exceedingly narrowed limits ; and, sweep and clean 
the surface as they may, the natives cannot escape the con- 
sequences of such imp tion. Not only do we cordi- 
ally congratulate the newly-formed municipalities of India 


upon their attention to family sanitation, but we accept it 
as affording evidence that, step by step, we may expect to 
see such bodies emerging from the condition of laissez faire 
with which they have hitherto been reproached. We have 
been told, and we know from personal observation, that 
the natives of India have hitherto been unfit to exercise 
the rights of representation. We have never concluded, 
however, that the day of such fitness would never arrive ; 
and we welcome gladly, therefore, this instalment of proof 
that that day may be approaching more rapidly than the 
Anglo-Indian of the last generation could possibly have 
anticipated. 


SCHOOL AND COLLEGE TRAINING FOR ENGINEERS. 


Tue number and scope of subjects more or iess expedient 
to be studied by youths proposing to enter —~ of the 
liberal professions increase and extend year by year. 
The means of and facilities for study have almost kept pace 
with them. Another factor in the question of education, 
however, remains, and must remain, ever the same. It 
matters nothing whether a youth undertakes five subjects 
or fifty for study, he has but twenty-four hours in a day 
for study, food, rest, and recreation, and if an undue 
number of the twenty-four be allotted to the first of these, 
nature asserts herself, and the student’s body suffers. Of 
all the professions, none more than engineering demands 
vigorous health for its successful pursuit; consequently 
the means of training need attention on the part of parents 
or guardians. The present system consists in sending 
the child to an elementary school, then to one more 
advanced, next to college, finally to the workshop or the 
field, and to the drawing-office. Civil engineering is as 
ancient a profession as either law or physic, but, unlike 
them, it seemed to have died out as a profession for 
some centuries until the railway era revived it. The 
means for learning physic are as complete and practical as 
they can be. The student has not only to read, but he 
has to attend at the bed-sides of patients, and oftentimes 
when some of these patients die he is able to dissect their 
bodies and see the effects of at least certain diseases. Inlaw 
all a student can do is read, listen to lectures, and attend 
the courts, and rarely does he get a chance of exer- 
cising his calling by receiving a brief till well advanced 
in middle life. Ever since the development of steam 
power, and cially in its use for locomotion, and 
the revival mi engineering consequent thereon, the 
means for training students in the profession have been 
developing, following for the most part the lines laid down 
for the study of medicine. It would seem that, during the 
middle ages, both the science and the art of civil engineer- 
ing became totally lost, and had to be learned all over 
again; but at present it deservedly ranks with any other 
of the rast professions. At the same time, how- 
ever, it is one comprising so many branches that it is no 
longer sufficient for a parent or —_— to simply say, “I 
my son an engineer ;” he must also decide which 
branch of the profession his son or ward shall take up. 
Evidently mining engineering requires a different training 
from that necessary to qualify a man to construct docks 
or railways. The formation of such institutions as 
Owen’s, King’s, University, and other colleges, besides 
some smaller schools established in connection with their 
works by certain large firms for the benefit of their 
apprentices, all supply ample facilities for study to indus- 
trious youths, while periodical examinations gauge pretty 
clearly the various capacities of the students, and bring 
the influence of rivalry to bear as a stimulus. 

There is, however, another aspect of our present school 
and college systems deserving of criticism. We have 
adverted above to the influence exercised by time upon 
study, and it is to be feared that the prevailing fashion of 
teaching one and the same boy or a great variety 
of subjects, if not checked, will so increase as to 
have the effect of merely imparting a superficial acquaint- 
ance with each, but conferring no real thorough know- 
ledge of any, as well as creating a confusion of ill-digested 
ideas in the student’s mind. It almost seems time in 
some way to codify engineering studies, and to lay out a 
programme of seatiédlien subjects pertaining to each 
special branch of engineering,and thatteachers and students 

should confine themselves it, excluding 
rigidly everything superfluous. ere is danger in engi- 
that curriculum will be as diverse 
by-and-bye as are the subjects considered appropriate for 
a health or other nominally special exhibition; and the 
absence of concentration will beget confusion in the 
student’s mind, and result, as we have said, in superficiality. 
“ Grooviness”—too narrow a field of study or practice—as 
we observed in a former article, is to be avoided ; but a ten- 
dency to the other extreme is still more to beshunned. As 
regards intermediate school training, the cram system pre- 
vails to too great an extent, except for boys of exceptionally 
fine abilities, well endowed with very robust health, and 
for boys intended to become engineers the system has 
certain evils. Thus, as the careers of engineers in the 
future will be for the most part abroad, it is of the 
greatest importance that the student should have a 
thorough knowledge of at least one Euro language, 
say either French or German ; better, far better, that he 
should know both. Not know them in the fashionable 
and conventional sense, but in such fashion that he can take 
charge of foreign workmen or a staff of foreign assistants, 
to understand and be understood by them. If his time 
only admits of his giving two hours a day to study 
languages, then instead of splitting that up amongst Latin, 
Greek, and two or more modern languages, let him rather 
throw the classics aside, and give all the time to a living 
tongue in general use. from the administrative 
or executive use of a familiarity with French or German, 
there is that the power either confers on its possessor of 
studying the engineering literature of its country, and 
comparing it with that of his own. Again, in some 
branches of engineering a familiarity with shorthand is 
of far greater use than one with the differential or integral 
calculus. Unfortunately, as education at intermediate 
schools is now im , a uniform method seems to pre- 


vail at all, A system is established resembling an educa- 
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tional bed of Procrustes, to which the mental powers of 
the students are fitted; and a boy who will especially 
need in after life to be a proficient in certain subjects 
has to waste much useful time studying others, which, 
however important, perhaps, to his next class-mate, will 
be perfectly useless to him. 

It may and no doubt will be argued that in a 
large school it would be impossible to give special train- 
ing to several sets of classes—to subdivide the school 
into a number of smaller seminaries. Exactly so, and 
this brings us to the fact that in consequence of the 
advancement of knowledge we are rapidly approach- 
ing the time when, at all events for engineering 
students, special schools must and will be started which, 
while imparting the general education of a gentleman, 
will at the same time exclude all studies save those directly 
or nearly cognate with engineering, and where students 
can be most efficiently prepared for the engineering 
celleges, the fields, or the workshops, whither they will 
subsequently go. If it be desired to grow a particular 
flower in the best manner, then the soil must be specially 
manured beforehand, as the same earth will not suit all 
equally well; the same reasoning applies to the preliminary 
preparation of the engineering student for his particular 
studies. In this matter it is just at present difficult to 
anticipate how or when a reform of the existing school 
system will come. ‘There are, however, indications that 
changes will be introduced. The City of London Guilds, 
for example, appear to very clearly understand what is 
wanted. Individual parents or guardians have no power ; 
neither, it would seem, have the heads of individual 
schools. The former have to send their boys to the best 
schools they can afford, and the boys have to take up the 
school course, that or nothing being the alternative. 
The heads of schools, individually and single-handed, 
can do little, however well disposed, for reform; 
besides, the present system works well as a whole, and 
pays well too, so there is little inducement to masters to 
initiate or agitate for change. It is true that it might 
prove profitable to qualified men to start special schools 
for engineers, but such men are either too poor to embark 
in speculation or else are already satisfactorily employed. 
It is certainly open to parents or guardians to resort to 
home tuition, but this is expensive, and is also bad for the 
boys so taught. Home teaching lacks that spirit of emu- 
lation begotten of rivalry, and which is itself one of the 
best features of the school system. Home training does 
not accustom boys to the world and its ways, it cannot 
teach them their own level, or give them that courage, 
coolness, and self-contidence so absolutely essential in men 
who in after life will be called on to decide, and that 
quickly, on points of great moment to public or private 
interest, and to know how to get good results from very 
defective appliances. 

Passing from the school to the college, defects here 
again are to be found in greater or less degree in the 
tendency of their systems to dilettantism; they are 
too often leavened with that unfortunate contempt for 
practical work that prevents the thorough welding of 
theory with practice, a lack of which brings engineers 
afterwards in too many cases into contempt with contrac- 
tors or their own executive staff. There is, too, one point 
in education apparently overlooked at all centres of instruc- 
tion. The expediency, if not the absolute necessity, of cul- 
tivating habits of observation in the minds of students 
does not seem much attended to. All the daily surround- 
ings of the engineering student are replete with instruction 
to the observant mind. Every railway station is a 
valuable subject of study; every engine and car- 
riage in it teaches something. Numbers of engineering 
students visit watering places during their holidays. At 
many of these watering places there are iron promenade 
piers, easily inspected underneath from a boat. Do any of 
the students, when out for a row, ever think of taking a note 
book, and, tying up their boat under a pier, make sketches of 
the joints or arrangements of the several parts? Here, we 
repeat,is a volume of essentially practical matter for the stu- 
dent; but we again ask, Are college students taught to ob- 
serve these things? We have known young fellows, pupilsin 
an engineer’s office, come down from time to time to see a 
large iron lattice road bridge in course of erection; but 
they never left the casual spectator part of the works, nor 
asked a question, or took a note. Here they had no one 
to blame but themselves, save and except in so far as 
that they had never been educated in habits of personal 
observation. 

To sum up our criticism on the prevailing system 
of preparing and finishing students for the practice of 
engineering of whatever branch: The preparatory school 
system ought to be more condensed in its field, excludin 
anything not likely to be useful, such as a study of de 
languages to the exclusion of a mastery of living tongues. 
The college course ought to give prominence to practical 
pounds, shillings, and pence costs of manufacture, as well 
as to practicability of construction or execution, and not 
confine the student too closely to mere theory alone, and, 
above all, habits of observation should be cultivated. 

Before we conclude this article we will say a word 
about examinations. The education of a son for any 
profession, engineering included, is costly, and oftentimes 
it is the only legacy that a parent can bequeath. However 
hard the son may work, nevertheless much of his after 
success in life will in very many cases depend upon how far 
successful he may be in passing his examinations, therefore 
examining bodies have great responsibilities imposed upon 
them. They should refrain from putting “cut questions” or 
cruxes as puzzles or stumbling blocks in the way of the 
students, simply confining themselves to the exercise of 
their proper functions of testing the acquirements of the 
examinees, without prejudice or partiality. Engineers do 
not as yet require by law licence to practice; but the great 
unwritten law of public opinion gives preference to the 
man with his degrees over the man without them. Hence 
no one should lose both his degree and his expenses, 
simply because he is unable to answer curious special 
questions. It may be pointed out that in nearly all great 
public schools there 1s a “modern side;” but, unfor- 


tunately, the modern side does not find much favour. 
We are perfectly alive to all the advantages that a liberal 
education comprises; but the additions made daily to 
knowledge are enormous, and it is obvious that no one 
boy can learn everything. The questions we have raised 
have, we are happy to add, for some time attracted the 
attention of those best qualified to deal with it, and a 
candid expression of opinion on the part of oor and 
guardians would help to hasten a change for the better in 
the earlier education of engineers, 


GAS PRODUCTION. 


On several occasions we have in THE ENGINEER drawn attention 
to the question of the extent and cost of production of gas in 
specific localities. It may now be interesting to notice it in one 
of the towns on the edge of the Durham coalfield. In the past 
year—ending with June last—the Hartlepool Gas Company 
carbonised a little over 15,100 tons of coals, so that its produc- 
tion of gas may be taken as over 151,000,000 cubic feet. The 
coals, the cost of loading, &c., amounted to £5502, so that it is 
evident that there is the advantage of cheap fuel. When labour, 
supervision, renewals, &c., are added, the cost of the manufacture 
of the gas was £9374, apart, of course, from interest. The 
receipts from gas, which is chiefly sold at 2s. 6d. per thousand 
cubic feet, were £16,491, and when residual product receipts, &c., 
were added, the total was for the year £22,458. The distribu- 
tion of this gas, the management, and other items, brought the 
total expenditure up to £13,300, so that there was on the year’s 
working the very satisfactory balance of £9070. We need not 
pursue the matter into the question of the dividend, for the 
company is both a gas and water supplying compauy; but it may 
be added that the capital expended on the po son: plant, &c., 
was about £147,000, and on the gasworks alone it would seem 
that there is a fair dividend attainable. As we have said, the 
company has the advantage of coal comparatively cheap, and 
though its area of distribution is a large one, and there must be 
of necessity a heavy cost in mains, pipes, &c., in that area of 
distribution, yet with a sale of over 106,000,000 cubic feet at a 
price which is not the lowest in the county it is in, it must be 
concluded that the result is a fair one for the owners of the 
works, and with possibly a further increase in the future con- 
sumption there would be a yet better return. 


RAILWAY COMMUNICATION, 


One hears a good deal about the importance of effective com- 
munication between passengers and the guards of railway trains, 
and there is no minimising the consequence of such arrangements. 
Yet there is another form of railway communication never even 
mentioned, which seems to be worthy of some consideration. 
The other evening a brief delay took place on a well known 
Northern line. The train, known as the dining saloon express, 
travels so swiftly and promptly to its hour, that a few minutes 
behind time sets the public by the ears, Passengers were wait- 
ing at a great Yorkshire station, and as the delay reached fifteen 
minutes, the curiosity deepened to anxiety. All that could be 
gathered of the whereabouts of the express was that it had left 
a station fifteen miles away up to time, and had not been heard 
of since. After six minutes further delay the express steamed 
slowly into the station. It then transpired that within three 
miles of the station “a heavy goods,” lumbering up the hill, 
could not make headway, and the express had to wait patiently 
till the “slow ” had safely climbed to the summit and reached a 
roadside station to be shunted. The pointis this :—Is it impossible 
to have some ready means of communicating to a great station, 
so near at hand, the real cause of the delay, so as to obviate all 
unnecessary alarm? This incident occurs on a part of the line 
belonging to a company which is singularly careful of the comfort 
and feeling of all concerned when a calamity happens, and it is 
not likely to neglect any suggestion which is in harmony 
with a humane and sensible policy. 


HAMMERSMITH BRIDGE, 


A visit lately paid to the works of reconstruction proceeding 
at Hammersmith Bridge has informed us more fully as to their 
character and the nature of the design to be carried out. We 
learn that all idea of utilising the present suspension chains has 
been abandoned. They will be entirely removed, and instead of 
four-bar chains as now existing, two only, of steel wire cable, 
will be used. The contractors are now actively engaged upon 
the excavations at either end of the bridge for the massive 
anchorages of concrete which the increased scope of the new 
structure will necessitate. Those which have served this pur- 
pose ip the past have now been laid bare. They are about 24ft. 
in length by 18ft. in depth and width. Those to be constructed, 
and which will embody the existing anchorage blocks, will be 
40ft. in depth and about 60ft. in length, with a width extended 
to 36ft. The large increase of dimension to be thus given to 
the new anchorages evidences theextended charactercontemplated 
for the new bridge. This will enable it to be free from the 
disabilities of that it supersedes which the increasing traffic 
caused to be severely felt. When last noticing this work we 
referred to the inconvenience of only a single footway on the 
temporary bridge. We regret to hear that that has been proved 
to be more than a mere inconvenience, and that several serious 
accidents—one, if not more, terminating, if we are correctly 
informed, fatally—have resulted from the want of full provision 
for the crowds of foot passengers who use this thoroughfare 
between the two shores of the river. 


A BIRMINGHAM SHIP CANAL, 


Firep by the success of the Manchester Ship Canal Bill, the 
Birmingham people are going to have a ship canal to join the 
Severn at Gloucester, or rather, the preliminary prospectus of 
such an undertaking has been issued. After setting out the 
importance of direct water communication with foreign ports and 
the advantage which Birmingham enjoys from its central position, 
the prospectus says :—“ It is confidently expected therefore that 
the application to Parliament for the usual powers will be 
unopposed, or, if opposed, that the opposition will be overcome 
at trifling expense. Years ago the trade of Staffordshire and 
Worcestershire flowed down the Severn Valley. By the genius 
of Brindley, who made canals running northwards, was this trade 
diverted ; it will be but simple justice if, by the exercise of 
higher genius, and the construction of a grander canal, the 
trade should be restored to its former course. It may be that 
engineering evidence will be sought in order to throw discredit 
upon the project, but experience has shown that the opponents 
of canals, especially engineers, havealways been wrong.” Amongst 
the social and economic advantages which will accrue to the 
community, the advocates of this scheme mention sea bathing 
and a cheap supply of fresh fish. “Salt water bathing will 
no longer be a luxury for the rich alone, and the dwellers in 
inland cities will not be compelled to submit as each summer 
returns to the exactions of the seaside lodging-house keeper. It 
has been estimated that the annual saving to the British house- 


holder in the matter of pilferages from the tea-caddy and 
surreptitious cuts from the joint will alone be sufficient to 
defray the entire working expenses of the canal.” Shrimps, 
turbot, soles, cod, and other favourite sea fish are to be 
trained to swim up the canal to Birmingham, Wolver- 
hampton, and other large towns, and “a very large amount 
is expected to be realised by the granting of concessions to 
individuals or corporations, granting them the right of sea- 
fishing in the Midlands.” It is confidently expected that con- 
siderable thirst for naval glory will be created “ by the sight of 
so many of the finest models of marine architecture,” and that a 
large number of recruits for the naval and merchant services will 
spontaneously offer themselves, A high dividend may be hoped 
for; but, as the prospectus concludes, “ should no dividend ever 
be earned, the promoters will have had the satisfaction of con- 
structing a masterpiece of engineering skill; they will have 
given lucrative employment to many restless intellects; they 
will have brought healthful breezes and civilising methods to 
many a home, and they will have redressed ancient wrong and 
have written a new, inspiring, and glorious chapter in their 
country’s history.” Further imformation may be obtained 
from Messrs. Tryett, Onne, and Co,, 41, Elizabeth Martin- 
street, Birmingham. 


THE MAIL STEAMER IRELAND. 

In our last impression we briefly described and illus- 
trated the City of Dublin Steam Packet Company’s new 
mail steamer Ireland. Messrs. Laird Bros., of Birkenhead, 
by whom she was built and fitted with her machinery, have 
succeeded in producing the fastest ship afloat, as the 
Ireland has attained the unprecedented speed of 20°25 
knots, or 23°344 miles an hour; not on a measured mile, 
but in making a run from Holyhead to Kingstown. 

On Wednesday morning, the 26th ult., the Ireland left 
the pier at Holyhead on her first trip to Kingstown at 
12.8 pm. Using round numbers, she d the end 
of the breakwater at 12.15, and she passed the 
lighthouse on the end of the pier at Kingstown 
at 3.13 p.m.; thus making the trip in two hours 
fiffty-eight minutes, the shortest time on record. The 
total number of revolutions was 4395. She returned to 
Holyhead on Thursday, the 27th ult., passing the east pier 
head, Kingstown, at 9.57, and the end of the breakwater 
at Holyhead at 12.58; thus making the return or east- 
ward trip in three hours seven minutes, the best time on 
record. The total number of revolutions was 4699. 
From some cause, probably connected with the tides, 
the run from west to east always takes more time 
than the run from east to west. On the same afternoon 
she returned to Kingstown, making the ran in two hours 
forty-seven minutes, or in about twenty-five minutes less 
time than any other ship. The distance in a straight line 
from Holyhead to Kingstown is 65 miles. Now, however 
wellaship may be steered, it is impossible for her to keep an 
absolutely straight course, and we should perhaps not be 
far wrong if we put down the whole distance actually 
traversed as 70 miles ; but, neglecting this and adhering 
to 65 miles, we find that the ship must have maintained 
an average speed of 23°344 miles, or 20°25 knots per hour 
over the whole course—a performance which we believe to 
be entirely without a parallel in rough water steaming. 

The run on Wednesday morning was in a sense private. 
Among those invited may be named Mr. Watson, 
managing director of the company; Messrs. Laird, Mr. 
Messam, representing the Postmaster-General; Mr. 
Sennett, from the Admiralty; Mr. Trevor, of the Board 
of Trade; Captain Bell, RK.N., superintendent of the 
company’s steamers; Captain Cay, R.N., superintendent 
for the company at Holyhead; Mr. J. Nicholson, 
marine superintendent; and Admiral M‘Kenzie, har- 
bour master. The engines were in charge of Mr. 
Beavis, representing Messrs. Laird. The ship is com- 
manded by Captain Kendal, commodore of the mail fleet. 
She is provided, as our readersare aware, with four large fans 
for creating a plenum in the two boiler rooms, which can 
be closed for the purpose ; but the first run was made with 
natural draught. The weather was very fine, with a light 
breeze from the east, or very nearly aft. The smoke 
ascended straight up from the ship’s funnels, and as the 
vessel ran nearly before the wind, it was impossible to get 
much aid from the wind sails. For this reason, after the 
vessel had been steaming for about an hour, the fans were 
started at a very slow speed, in order to ventilate the 
stokeholes, which were, however, left open, so that there 
was no plenum established inthem. There wasa followin 
sea, which getting under the ship’s starboard counter wad 
“hanging there,” as a sailor would say, caused her to roll, 
and thus brought one of her perfections to light. The 
vessel is comparatively tender; that is, she is not very 
stable when nearly upright. It is well known that stitf 
ships are very uncomfortable rollers, while tender ships are 
the reverse; and the motion of the Ireland is so easy and 
slow that it is not until the passenger recognises the fact 
that the vast deck has becomeinclined toa considerable angle 
that he is awareof the circumstance that she really is rolling. 
The engines worked without hitch or difficulty, making 
about 25 revolutions per minute, and, as we have said, 
Kingstown was reached in two minutes less than three 
hours. In estimating the value of this performance, it 
must be borne in mind that there was a dense haze on the 
Irish coast, which prevented it from being seen until the 
vessel was within a couple of miles of it ; and in spite of 
the utmost care it was found that the Ireland had gone 
out of her course about five miles too far to the north— 
that is to say, she had described, roughly speaking, a 
— with a versed sine of five miles instead of a straight 
ine. 

Thursday morning broke cold and gloomy. There was 
a strong wind from the east and east by north, and evi- 
dence of the heavy sea running outside was supplied by 
the performance of the mail boat which left in town 
at 7a.m., and could be seen from the deck of the Ire- 
land. The weather was so unpromising for a speed trial 
that it was at first proposed to postpone the trip. As, 
however, a very large number of guests had been invited, 
it was ultimately decided to cross to Holyhead, and this was 
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the more to be desired because’ a test would be supplied 
of the sea-going qualities of the boat. A train from 
Dublin brought down some 250 guests, and as soon as 
these were on board a start was made, the engines turning 
ahead at 9°47 English time. 

Concerning the machinery of this ship it is now time to 
speak. It is very easy to say that the cylinders are 
8ft. Gin. in diameter by 8ft. 6in. stroke, but these figures 
give no idea whatever of the tremendous dimensions of 
the engines, Possibly we may be more successful if we 
say that each cylinder weighs 3°15 cwt., without cover or 
valves, or as much as a heavy locomotive. There are two 
piston rods in each cylinder, connected by a crosshead, in 
which is lodged the crank pin brasses. The crank pin is 
24}in, in diameter. The two piston rods alone weigh 
4 tons. Each piston weighs 8 tons, and is fitted 
with packing rings 13in, deep. At 27 revolutions per 
minute this huge mass of metal travels with a velocity of 
4509ft, ~ minute. The total strain on the piston, allow- 
ing 30 lb. as the initial steam pressure, and 13 lb. for 
vacuum, or 43 lb, total, is 351,353 lb., or over 156 tons. 
There are two slide valves to each cylinder ; each valve 
weighs 1} tons. The paddle and intermediate shafts, with 
crank and crank pins, weigh 47 tons. The air pump 
excentric, with its strap and rods, weighs 10 tons 15 cwt. 
Each paddle-wheel weighs 55 tons. The engines are 
remarkable for the fact that they have no -plate. 
In order to get a long stroke in a shallow ship with 
a sharp rise of floor, every inch had to be saved, and 
instead of a bed plate proper, a heavy strip of wrought 
iron runs round, and is secured to special engine frames 
and keelsons, so that the engines are virtually built into 
the ship as part of her structure. In Liverpool it is very 
difficult to run engines in a ship moored alongside the 
quay or dock wall, because of the swell created; and it is 
no matter for surprise that Messrs. Laird were never able 
to run the engines of the Ireland within the stated condi- 
tions at more than ten revolutions per minute. Under 
these circumstances it was next to impossible to get brasses 
and bearings in order, and the utmost care was necessary 
to prevent a hot bearing during the preliminary trips of 
the ship. There were no hot bearings on Wednesday, but 
then the sea was smooth; and it is well-known that large 
paddle engines which will run quite cool when in smooth 
water may give incessant trouble in a rough sea. This 
heating seems to be due to the rolling of the ship 
forcing the shaft endways against the brasses, now at 
one side, now at another; and as there was every pros- 
pect of a rough e on Thursday, a hand was 
allotted to each of the four main bearings, and the 
hose was laid ready for work. During the run there 
were a few anxious moments when incipient heating 
manifested itself, but the hose and the oil-can judiciously 
used cured this, and the much-wished-for lather soon 
made its appearance on most of the six bearings—that is 
to say, the four main journals and the crank pins. The 
former run in brass; the latter on white metal let into 
brass. For the benetit of a few of our readers, perhaps it 
is well to say that when a heavy shaft runs with water on 
it, the oil and water become converted into a species of 
soap, which makes a lather about a bearing so long as it is 
running perfectly cool. If heating takes place, the lather 
is not formed at all, or, if formed, disappears. 

Standing on the upper platform, which is level with the 
main deck, the great iene, with the tremendous excentric 
for working the two air pumps between them, present an 
imposing spectacle. Leaning on the fence round the 
crank shaft, we look down on the tops of the great 
cylinders oscillating below. The water from the main 
bearings has fallen on the cylinder covers, and is unable 
to escape because of the undercut rib cast round them to 
ag oil from running down, This water—a veritable 
1ot pond—swishes backwards and forwards as the engines 
revolve, a light steam rising ever from it. 

Descending to the middle platform, we get a closer view 
of the cylinders with their gigantic gleaming piston-rods. 
Here is one of Messrs. Laird’s staff taking diagrams 
under stupendous difficulties. He can only reach the 
indicator once in every revolution, as it is brought to him 
by the inclination of the cylinder. During the short 
interval that clapses when the cylinder, having nearly 
reached its maximum inclination forwards, has not yet 
begun to move backwards, the barrel must be slipped off 
or on. All the leading gear had been arranged before, 
one end of the line being fixed close to the crank pin 
bearing. A spring roller secured to the edge of the flange 
of the cylinder, and fitted with reducing gear, suffices 
to take up the 8ft. Gin. of line drawn out and wound up 
at each revolution, and bring it down to a stroke of 12in. 
or so, sufficient for the indicator drum. The water pour- 
ing down from the bearings above, or slapping over the 
edge of the cylinder, suffices to drench the operator to the 
skin, and were it not that indicator paper is practically 
indestructible, no diagrams would have been got; but the 
operator is clever at his work, patient and indefatigable, and 
so diagrams are got and in plenty, and very satisfactory 
diagrams they are, showing that the slide valves have 
been admirably set. 

_ Walking round the engines, we come to a small doorway 
in the bulkhead ; this doorway is on the level of the main 
deck, and opens into the boiler-room aft. Here is an air 
lock, two doors being provided, one of which can be 
opened at a time, and only one, because the fans on deck 
are running at over 100 revolutions per minute. The stoke- 
hole is closed, and there is a considerable pressure of air. 
Passing through the air lock, we stand on a platform at 
the top of an iron ladder, We are at the end of a street of 
boilers, In this stokehole are sixteen furnaces, eight on each 
side. There are eight firemen here, besides coal trimmers and 
water tenters, and the devouring furnaces, urged by a fierce 
draught, swallow coal almost as fast as it can be heaved into 
them. The gauges show nearly 30 lb., the pressure to which 
the safety valves are loaded. “Forward of the engines is a 
precisely similar boiler-room. Economy of fuel is an 
entirely secondary consideration, though no doubt the 
engines are as economical as the type can he, because the 
conditions of working are such that there is little or no 


blowing off, the béte noir of the jet condenser system of 
working with sea-water. 

Let us go on deck and see how matters fare. The ship 
has a spar deck, and in this respect differs from her older 
comrades. To move about this deck is a matter of diffi- 
culty. The wind is dead ahead. Our own velocity would 
create a very stiff breeze if it were a dead calm. Put 
against us running at over twenty miles an hour, a wind 
at the same velocity, and we are face to face with a whole 

ale, which seems as if it would blow us bodily over- 
ell Get under the lee of this screen and look ahead. 
The bows of the ship rise high and slowly, descend as 
though they never were going to stop, and then away to 
starboard and port fly tons of spray in great clouds, 
Very little touches her deck. Right out near the heel of the 
bowsprit sits a merry little maiden in working yachting 
costume, who laughs at the spray that flies round her, as 
she jams her cap down tight when a stronger gust than 
usual blows. She is unconsciously supplying admirable tes- 
timony to the qualities of the ship. If the Ireland took in 
seas forward, no one would be there. But the knife-like 
prow, the lovely, curved lines, take old Neptune in. Before 
a wave is made, the flare of the hull is over it, and 
instead of getting a fair chance of coming aboard, it is 
driven off to port or starboard. Come to the side and 
look at her wheels. See how quietly they do their work. 
In spite of the immense size of her floats—13ft. long by 
5ft. Gin. deep—little or no surf is raised, and there is none of 
that thrashing so commonly met with when wheels are 
badly designed. Here we have another reason why the 
deck is dry. A splendid sea-boat indeed we have here. 
Let us turn our backs to the wind, and look up at the two 
great elliptical funnels towering above us. See how 
the mighty wreaths of smoke pouring from them are 
torn off by the fury of the gale, and hurried away in a 
long, rolling cloud column to leeward —all wrong, 
no doubt, in a scientific point of view, but presenting a 
spectacle so grand in its own way to those who can see it 
aright that we rejoice that on this day, at all events, 
smokeless coal is not being burned. From the escape 
pipes of the safety valves light clouds of steam arise, and 
cling, as it were, to the funnel till they too are torn off 
and cast to leeward by the wind. The boilers are making 
more than the engines are permitted to use. They are 
doing so well that it would be a pity to risk anything in 
the way of a hot bearing by over-driving them. As the 
day advances the rain ceases, and the wind moderates a 


is heaved. A good idea of the tremendous pace at which 
the ship is moving is supplied by the number of sailors 
needed to haul the long line in. She is going 21 knots an 
hour through the water. Here is indeed a triumph of 
naval architecture and engineering. The South Stack 
rock looms up through the mist, and a few minutes after- 
wards a crowd, watches in hand, stand by the rail to take 
the time in passing the end of the breakwater. There is 
wonderful unanimity considering the number of observers. 
Three hours six and a-half minutesis the time. We learn 
from those on shore the mail boat which we saw starting 
in the morning had required nearly four and a-half hours 
to make the passage. 

When the ship was fairly alongside the jetty, luncheon 
was served in the dining saloon ; the toasts were few and 
the speeches were short, for the vessel was timed to return 
at 3 p.m. to Kingstown. Her trip was delayed, however, 
a little by a curious circumstance which is worth 
detailing here, as it supplies an admirable example 
of the influence of trifles. The crank pins are lubri- 
cated by means of long brass boxes fixed to the 
heavy slabs of iron which form the keeps of the top 
brasses. In these boxes is an ingenious arrangement of 
wick wipers secured to small brass chains about 4in. long 
each. These chains draw the wipers through the oil and 
over a roller, from which the oil runs down to the bearing. 
Some little time before the ship arrived at Holyhead one 
of these chains was missing in the port engine. It was 
impossible to say what had become of it, but it seemed 

robable that it had dropped down the oil tube on to the 
cour and it was feared that it would get into the oil 
groove cut in the bearing, and thence probably become 
embedded in the white metal, where it would perhaps do 
harm. While the guests were at lunch, therefore, Mr. 
Beavis had the top brass lifted, and search made for the 
chain, which was not found, however. The operation, in 
spite of the great weight of the to be moved, was 
rapidly effected, and no matter what became of the chain, 
it gave no further trouble. The official particulars of the 
trial are given in the following table :— 


No, 1. | No. 2. No. 3. 
Kingstown to | Holyhead to 
under under slightly 
natural draught. inoreasest 
3 6 30 2 46 15 
Mean pressure of 
steam... 254 Ibs, 273 Ibs. 27 Ibs. 
Mean revolutions of 
engines ... ... 24°72 24 94 27°17 
Mean _... 5111 6101 6337 
Speed «| 18°9 knots 18'0 knots 20°2 knots 


The general dimensions and arrangements of the vessel 
horton buon agreed upon with the company, the design for 
hull and machinery was left entirely in the hands of the 
builders, with the stipulation that the mean draught of 
water should not exceed 13ft. 9in. when complete with 
coal and passengers on board, and that the engines when 
working with the boilers under natural draught should be 
capable of developing 5000 indicated horse-power and 
6000-horse power with the boilers under air pressure in 


the stokeholes, the smaller power to give a speed which 
should make the passage across channel from Holyhead 


little, but there is a smart tide against the ship. The log | & 


Breakwater Light to Kingstown Pier Lighthouse—a 
distance of 56 knots—in three hours, equal to a rate of 
over 18 knots without the help of tide; and the larger 
power to give a speed of 20 knots an hour, for which the 
time allowed was 2 hours 48 minutes. 

How completely these conditions have been fulfilled will 
be seen by the foregoing particulars. The draught of water 
when starting on the trial runs with the contract weights 
in was 13ft. 8$in. mean. The preceding table shows that 
the lreland has more than fulfilled the conditions of the 
design, but there is no doubt that after she has been on 
the station a short time, and the officers and crew become 
used to working her, a ge may be made under favour- 
able conditions of weather which will exceed for rapidity 
the fastest passage made on Thursday last, for to maintain 
these extreme speeds from start to tinish requires a com- 
bination of skill and experience which it takes a little time 
to bring into play. 

The direct distance is 56knots on which the speed is 
taken, without any allowance for the unfavourable weather 
or deviation of course, and during the second run the wind 
force 6 to 7 was right ahead. 

On page 182 will be found a cross section of the ship, 
and in a future impression we shall give an external view, 
and more detailed particulars of the fleet to which the 
Ireland forms so remarkable an addition. We think it 
cannot be said that we give undue prominence to this 
vessel, when it is borne in mind that she has done what 
was never done before—placed England aud the sister isle 
within two and a-half hours of each other. Messrs. Laird 
have achieved a splendid success, and we heartily con- 
gratulate the City of Dublin Steam Facket Company on 
the possession of a vessel which is at present entirely 
without a rival in British waters for speed and comfort. 


THE IRON AND STEEL INSTITUTE. 


Ir is thirteen years since the members of the Iron and 
Steel Institute visited Glasgow, and during those thirteen 
years great improvements have been made in the iron 
manufacture, while the iron trade is being revolutionised 
through the growing importance of mild steel. Thirteen 
years ago most of the furnaces had open tops, and there 
was no such thing as a stove for heating the blast. Firing 
with raw coal is the rule in Scotland, and its consumption 
has gradually been reduced until at the present time a ton 
of iron can be made with less than two tons of coal. The 
ases of coal-fired furnaces contain a large quantity of 
that valuable substance ammonia, and in many of the 
Scotch furnaces it is recovered and turned to account. 

During these thirteen years, while the manufacture of 
finished iron has greatly fallen off, a new industry—that 
of mild steel making—bids fair to replace it. Thirteen 
years ago crucible steel was made on a very small scale in 
Glasgow, and preparations only were being made for starting 
the Newton WorksoftheSteel Company of Scotland. During 
these thirteen years the production of pig iron, though 
fluctuating considerably, has roughly averaged a million 
tons per annum, while the annual production of Siemens 
steel has increased from zero to 300,000 tons. 

This year science and industry are associated with the 
fine arts, for the meetings of the Iron and Steel Institute 
are being held in the Corporation Galleries in Sauchiehall- 
street, which contain a rare collection of paintings. On 
Tuesday morning, in the absence of the Lord Provost of 
Glasgow, who had been summoned by the Queen to 
Balmoral to present the addresses voted by the Corporation 
on the occasion of Princess Beatrice’s marriage, Bailie 
Bertram welcomed the members. He regretted that the 
local industries, especially those of shipbuilding and 
engine making, were not so flourishing as could be wished, 
but he hoped that the discussions on the papers read wor.id. 
contribute, if not directly at least indirectly, to the revival 
of trade throughout the country, so that England might 
maintain her proud position of being the great commercial 
emporium of the world. 

The Earl of Glasgow, in supporting the welcome on 
behalf of the West of Scotland, said that the members who 
had travelled from the south by the Caledonian on the 
Glasgow and South-Western Railway could not fail to be 
struck with the intimate connection there was between 
the West Coast and the iron and steel trade, and he hoped 
that by the time the Institute next visited Glasgow those 
trades would again be prosperous, and that fresh fields 
would be opened up in India and China. 

Dr. Percy, F.R.S., on taking the chair, as President of 
the Iron and Steel Institute, expressed the thanks of the 
members for the welcome extended to them by the great, 
venerable, and glorious City of Glasgow, which he had 
first visited forty-four years ago, Scotland held an im- 
portant place in the iron and steel manufacture, for there 
the Blackband was discovered, and the hot blast and 
blowing cylinder first introduced. Indeed, the invention 
of the hot blast by James Beaumont Neilson was one of 
the most important of any connected with the iron manu- 
facture. The present depression of trade was due to over- 

roduction, and its remedy was to be sought either in 
imiting production or in increasing consumption—which 
of the two he must leave it to the united wisdom of iron 
and steel masters to determine. 

Mr. F. J. Rowan, of Glasgow, then read his paper, 
which he divided under three heads, historical, statistical, 
and general, 

On THE Iron TRADE or ScoTLAnD. 
It appears that the first record of iron-making in Scotland 
occurs inan Actof the Scottish Parliament in 1686; two char- 
coal furnaces were erected in 1750; and the Carron Ironworks 
were founded in 1759, with one blast furnace fired by char- 
coal, and for which a blowing engine was soon afterwards 
erected by Smeaton. These works became celebrated for the 
manufacture of cannon, to which the name of “ Carronades” 
was consequently given. Atthe present time Scotland has 
143 blast furnaces, of which 92 are in blast, with an average 
weekly production of 200 tons, while at the beginning of the 
present year there were 367 puddling furnaces, of which 269 


were active, producing puddled bars at an average of 
732 tons a furnace, Although there are a few blas 
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furnaces in the neighbourhood of Glasgow, the centre of 
the iron-making district is Coatbridge. From an annual 
make of 37,500 tons in 1830, when the introduction of hot 
blast took place in Clyde Ironworks, the output was 
doubled in six years; in nine years it had reached five 
times the extent of output in 1830, and in 1843 it reached 
eight times that quantity. In 1845 the extent of the 
manufacture was thirteen times that of 1830, and it in- 
creased very steadily from that point until 1870, when the 
largest annual production ever recorded in Scotland was 
reached. There have been fiuctuations in quantity since 
that year, but the make of 1881, which was the highest 
since 1870, did not reach the former quantity by 30,000 
tons. The and increasing e in steel is lessen- 
ing the importance of the malleable iron trade, and 
it would seem that, to put the ordinary pig iron manu- 
facture in the future abreast of the times, either means 
must be found by which the ordinary qualities of pig are 
made available for steel-making, or ironmasters must so 
perfect their processes of manufacture as to eliminate in 
the blast furnace all the ingredients which make the 
difference between their iron and the very best used for 
open-hearth steel. The basic process of steel-making 
seemed to offer the means for realising the first of these 
conditions, and as to the other alternative, there has been 
so much advance in the science of iron-making that 
it is not impossible means may be found to purify either 
the raw materials or the iron produced from them. 
Tabulated results show that iron was produced in 1868 
and 1869 with 1 ton of coke, 2 tons 1} cwt. ore and coked 
ironstone, and 9} cwt. limestone per ton of pigs. About 
two-thirds of the coal raised in Scotland are got from the 
coal measures and one-third from the carboniferous lime- 
stone series, while Lanarkshire now produces about 60 per 
cent. of the whole quantity put out in Scotland. Ironstone 
is raised principally from the carboniferous limestone series. 
The celebrated Blackband is nearly exhausted in the 
western districts, but large quantities still exist in Lothian. 
The total number of mines or workings for iron ore in 
Scotland in 1880 was 125, the average output being 21,316 
tons per mine. It seems probable that the first cylinder 
blowing engine was introduced into Scotland, and the first 
use of raw coal in the blast furnace has been claimed for 
both Carron and Wilsontown. The story of the discovery 
of Blackband ironstone by David Mushet, and of the 
invention of hot blast by James Beaumont Neilson, and 
its introduction into Clyde ironworks, has been often 
told. At Dundyvan, about 1845, the furnace 
of its day—65ft. high—was built, and very nearly, if not the 
first, attempts in Britain were made to collect and utilise 
the gases from the tunnel-head. Iron ore was successfully 
calcined by means of these gases at Coltness in 1852, and 
there is no reason why such a method should not again be 
used with advantage. Anda great improvement in deal- 
ing with furnace gases has of recent times been introduced 
at Gartsherrie, Langloan, and Summerlee Works. There 


is no doubt that the enlightened practice of some of the | 0: 


Middlesbrough ironmasters has led to a general enlarge- 
ment of furnaces and the closing of their tops. At 
Carron, where the first two regenerative blast stoves in 
Scotland were put up, furnaces are now working with 
blast at 1440deg. Fah. temperature, economy resulting 
from that temperature as compared even with 1240deg., 
which was tried. Of other hot blast stoves there are nine 
Massicks and Crookes stoves at Glengarnock and three Whit- 
well at Carnbroe ; and some ironmasters are working regu- 
larly with 1000deg. temperature of blast from iron pipestoves. 
There are indications of future prosperity in the remodel- 


ling of the Carron Ironworks, and the rapid development 
in some branches of the finished iron trade, such as that of 
malleable iron; while during the last twenty-five years 
the manufacture of butt-welded tubes has in six- 
fold, and that of lap-welded tubes ten-fold. 

As no discussion followed Mr. Rowan’s r, for which a 
vote of thanks was duly accorded, Mr. J. Bi ey, manager to 


the Steel Company of Scotland, proceeded to read his paperon 
Tue RisE AND ProGREss oF THE ScotcH STEEL TRADE, 


which dealt with the changes which had taken 
place during the last thirteen years in what he still 
termed the iron industry of the district. There are now, 
or were very lately, six firms in Scotland producing about 
1500 tons of crucible steel yearly. The reason why the acid 
Bessemer process had not taken root in Scotland was not 
to be sought in any want of enterprise, because Scotch 
ironmasters were among the first to arrange for licences. 
After mentioning the various attempts to establish this 
process, which has had until _ recently no place in 
Scotland as a manufacturing industry, Mr. Riley observed 
that it was difficult to find a satisfactory reason for this in 
view of its almost universal adoption elsewhere. Doubt- 
less the unsuitability of the pig had a great deal to do 
with it, though it had not prevented the extensive adop- 
tion of the open-hearth process. Since the ore of 
the basic lining, there was every prospect of its being 
worked on a large scale. 

Finely omer works were set in operation a short 
time ago by Messrs. Merry and Cunningham for the pro- 
duction of basic steel at Glengarnock, and they are to be 
followed in the same direction in a few weeks by the 
Glasgow Iron Company at Wishaw. The former have 
erected four 10-ton and the latter three 7-ton converters, 
so that in a few months there should be a uction 
of, say, 100,000 tons of ingots per annum of basic steel. 
To deal with these, both companies have put down the 
most modern arrangements of furnaces, soaking-pits, 
mills, shears, &c., for the production of plates, bars, &c., for 
— use. In 1870 some experiments were made which 

an important bearing on the subsequent development 
of the steel manufacture of the district. At no great 
distance from the works of Messrs. Rowan the Tharsis 
Sulphur and Copper Company had accumulated an 
immense stock of the residue of their operations—the 
familiar “ Blue Billy” or “purple ore.” The late Sir 
William Siemens and some others thought it possible that 
this product might be converted into steel in a modified 
form of the Siemens furnace. Messrs, Rowan having 


erected a regenerative heating furnace, arrangements were 
made for a trial therein; and the furnace having been 
alizred so that the “ore” could be charged ugh 
hoppers on to sloping banks formed along its sides, some 
charges were worked and cast into the ingot moulds in the 
ordinary Bessemer casting pit. It appears, however, that 
no steel was produced, the ingots being composed almost 
entirely of —the ore having in reality fused and 
run off; and other experiments resulted in the produc- 
tion of sponge iron, which was let down into a bath of 
molten pig iron and there dissolved, but at the expense of 
a large portion of the sponge, which went off into the 
slag. Notwithstanding these apparently adverse results, 
it seems that the opinion was strongly entertained that 
success would be acbiaened both practically and economi- 
cally, for shortly afterwards, in the year 1871, the Steel 
Company of Scotland was formed for the manufacture of 
steel hy the Siemens process ; and a contract was entered 
into with the Tharsis Company for over 20,000 tons of 
“ purple ore” at 25s. per ton delivered. It was not, how- 
ever, until August, 1874, that operations were commenced 
with Dr. Siemens’ ore-reducing revolving furnace, at 
which time one furnace was complete and two others in a 
very forward state. Thisfurnace was continued working until 
January, 1875, and produced about 170 tons of puddled ball 
iron, which was chiefly remelted in the open-hearth fur- 
naces. The cost of production was, however, so great that 
the furnace was stopped and the plant removed. Mean- 
while there were erected of Siemens’ melting furnaces four 
in 1873 and four in 1874, all nominally of 6-ton capacity ; 
these were followed in 1875 by three and in 1876 by one 
furnace, all of 10 tons capacity. In 1877 two 6-ton fur- 
naces were erected for the production of steel castings. 
Up to the year 1879 the Steel Company was the sole manu- 
facturer of steel in Scotland, when there were fourteen 
melting furnaces, which had produced in 1873 about 1200 
tons of ingots ; in 1874, about 18,000 tons ; in 1875, about 
23,000 tons ; in 1876, about 32,000 tons; in 1877, about 
36,000 tons ; and in 1878, about 42,000 tons. When the 
company was formed they looked to the increasing 
demand for steel rails for a market for nearly the whole 
of their products ; and yet at the end of 1874 the direc- 
tors were looking out for other outlets, viz., plates, bars, 
castings, and forgings. In 1875 asmall beginning in these 
branches was made, and slightly extended in the follow- 
ing year, when the Admiralty declared for steel, giving 
Siemens steel a preference, and gave an order for plates 
for Government gunboats. Towards the end of 1877 a 
plate-mill was got to work, and a fair production obtained; 
while Messrs. John Elder and Co. were building two 
steamers with the company’s plates, and the Columba was 
to be built by Messrs. J. A G. Thomson, also of their 
manufacture. The production of bars, &c., for general 
purposes had steadily increased until it had reached over 
1500 tons for the year. The year 1878 proved a very 
depressing one in many respects ; there was a slackness o 
ers in all branches, and prices were very low. Yet in 
that year was added the manufacture of heavy angles, 
large tee-bulbs, and tin-plate bars, while arrangements 
were made for working the Terre-Noire process for making 
steel castings. In 1879, through the lead taken by the 
Admiralty, the concessions made to steel by Lloyd's 
and the Board of Trade, and incessant efforts on 
our part, the company’s products came into great 
demand for shipbuliding and other purposes, so that 
the rail manufacture was steadily superseded by that of 
boiler and ship plates, with angles, bars, &c. Mr. Beard- 
more decided to take up the manufacture of steel, and 
built three 10-ton furnaces in May, 1879, making his first 
cast on 22nd August of that year. In the same year 
Messrs. Williams and Co., of Wishaw, commenced the 
erection of three furnaces. In 1880 the Steel Company of 
Scotland added four more melting furnaces at its Hallside 
Works, and erected eight large furnaces at the Blochairn 
Works, which had been purchased. Mr. Beardmore added 
two furnaces to his plant, and the Mossend Iron Company 
and Messrs. D. Colville and Sons built, the former five, 
and the latter four furnaces, Since that period, in addi- 
tion to furnaces erected at all the before-mentioned works, 
there have been completed one furnace by William Wylie 
and Co., one by Gray and Watt, two by the Govan Steel 
and Forge Company, two by the Clydesdale Iron Company, 
and one by the Mount Vernon Steel Company, making a 
total of seventy-three furnaces, with two others in course 
of reconstruction. In 1883 there were produced 230,000 
tons of ingots, yielding over 90,000 tons of plates, 35,000 
tons of angles and bars, and 20,000 tons of sundry products ; 
and during the first half of the present year the production 
has been at the rate per annum of 300,000 tons of ingots, 

ielding 120,000 tons of plates, 56,000 tons of angles and 
es and 12,000 tons of sundry products. Rails, which 
now form a comparatively small portion of production 
during the last two years or so, are omitted; but 
orders for about 15,000 tons of plates for sleepers have 
been executed. The large and constant development in 
production has been ely due to the B geo ro and 
enterprising spirit of the shipbuilders and marine engi- 
neers on the Clyde, who, recognising great opportunities 
for the development of their business by the use of mild 
steel, were not slow to avail themselves of the “new 
material,” and to the fact that the somewhat severely 
critical treatment which mild steel underwent at the 
hands of Lloyd’s surveyors and those of the Board of 
Trade has demonstrated its thoroughly trustworthy 
character, more especially where severe manipulation had 
to be endured; and to civil engineers having ised 
that in using this product they were able to overcome 
difficulties in constructive engineering which would other- 
wise have been most formidable. Skilful workmen also 
soon discovered that they had at hand a material which 
they could use with much less risk of failure than the 
best iron usually supplied to them, and preferred it in all 
cases of difficulty. us mild steel has now practically 
displaced ron for boiler making, has been very largely 
ado for ships and bridge building, is now being used 


in the construction of an immense block of bonding ware- 
honses in London, requiring a total of over 8000 tons of 
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steel, in the form of castings is now largely used in the 
framing of marine and other engines, and in small but 
rapidly increasing quantities is being used in a thousand 
forms which we would not have thought of five years ago. 

In conclusion, Mr. Riley commented on the = 
increase in the weight and dimensions of the plates 
required, which has necessitated an increase in the strength 
of engines, mills, &c., to such an extent that they will 

robably bear comparison with those of any other country. 

e also took exception to the estimate of the application 
of steel made by the president of the Institution of 
Mechanical Engineers in his recent address at Lincoln. 

Sir Henry Bessemer, in explaining why his process had 
not made so much progress in Scotland as in England, said 
it was only fair to him to bear in mind that at Messrs. 
Dixon’s works he did not attempt to make steel, but on] 
malleable iron. But this failure with phosphorus Scote 
pig led to the production of Bessemer pig. In the early 

ays of his process at Sheffield he induced Mr. Jones, of 
Liverpool, to build a small vessel of steel, which was 
followed by sixteen more; and if Bessemer steel was found 
suitable for shipbuilding twenty-five years ago, he did not 
see why it should not be so now. At any rate, about 
12,000 boilers had been made of Bessemer steel at Crewe, 
and another thousand had just been completed elsewhere. 

Mr. John Head, representative of Mr. Frederick 
Siemens, pointed out that recent discoveries had proved 
that the first Siemens’ furnaces put up in Scotland had been 
constructed on wrong principles. 

After a short reply from Mr. Riley, it was announced 
by the secretary that the luncheon room would not hold 
all the members ther, so that meal must be taken at 
two sitti While the first batch was feeding, the 
remainder listened to part of Mr. William Jones’ paper on 
“The Recovery of Tar and Ammonia from Blast 
Furnaces,” the discussion of which was adjourned to the 
following day. 

In the afternoon there were three alternative excursions 
by special train on the Caledonian Railway. vag Hand 
visited the Steel Company of Scotland's Hallside Works, 
at which t interest was manifested in a hydraulic 
appliance, | all by Mr. Harrison, the mill and forge 
manager, for receiving the ingots from the crane which 
lifts them out of the soaking pits, and for delivering them 
horizontally to the steam hammers. It consists of an arm 
which moves radially through a horizontal are of 90 deg. 
The end carries a cradle which receives the ingot vertically 
from the crane. The arm is made to swing round to the 
hammer and back by means of chains worked by two 
hydraulic presses. A supplementary hydraulic press 
underneath the cradle deflects the latter from a vertical to 
a horizontal position during its progress from the crane to 
the hammer. 

After visiting the Hallside Works, the members con- 
tinued their journey to Motherwell, where they went over 
orks of Messrs. D. Colville and Sons. 
They watched with interest the tapping of one of a long 
line of open hearth furnaces, the reception of the metal in 
a large ladle, provided with plug for running the metal 
and also with trunnions for tipping the slag, and running 
on a truck in front of the furnaces. The ingot moulds are 
arranged in a pit between the rails, and are picked up 
with the ingots by a travelling crane running on an outer 
line of way. The second y visited the Gartsherrie, 
Summerlee, Calder, Mossend, and Langloan Works, while 
the third, after devoting a short time to the Hallside 
Steel Works, went on to Earnock Colliery at Hamilton, 
the best appointed and most representative colliery in 
Scotland, where the first attempt was made, under the 
direction of Professor Jamieson, to light the underground 
workings with incandescent electric lamps. 


MERCHANT STEAMERS AS ADMIRALTY CRUISERS.—A parlia- 
mentary return has been issued showing the number, names, 
tonnage, and terms under which the Admiralty chartered merchant 
steamers for employment as naval cruisers at the time when the 
difficulties with Rossin in relation to the Afghan frontier were at 
an acute stage. The return is as follows :— 
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APPARATUS FOR PURIFYING OZOKERIT. 


OZOKERIT. 


OzoxeriT, the best electrical insulator known, is a fossil 
paraffine, sometimes called earth-wax. It is not abundantly 
distributed, for its production is confined to a few localities, 
chiefly in Moldavia and Galicia, where in surface mines it is 
dug up in nodules of about the size of potatoes. According to 
Gmelin, the ozokerit from Slanik in Moldavia is leek-green or 
yellowish-brown, translucent, flexible, and of the consistence of 
tallow or wax. Its specific gravity is 0°955 to 0°97; its melting 

int, 82deg. Cent. ; its boiling point, 210deg. Cent. ; and on distil- 
ation it yields gaseous, oily, and solid hydrocarbons, leaving 
5°7 per cent. of carbon in the retort. It is slightly soluble in 
boiling absolute alcohol ; it dissolves completely in bisulphide 
of carbon, rock oil, and oil of turpentine; it forms a jelly under 
benzol, and does not dissolve completely until it is warmed. 
Ozokerit from Zietriska, in Moldavia, melts at 84 deg. Cent., boils 
at 300 deg. Cent., specific gravity 0°946 at 20°5deg.Cent. It is not 
attacked by alkalis, it softens in chlorine, and becomes soluble 
in boiling ether; it is not affected by cold sulphuric acid, but is 
carbonised by it when hot. The ozokerit from Trascowiec in 
Galicia melts at 59 deg. Cent. to 65 deg. Cent. Ozokerit from 
Boryslaw, in Galicia, is dark brown, and can be kneaded 
by the fingers; its melting point is 60 deg. Cent.; its 
specific gravity, 0°944. Its solution in boiling alcohol deposits, 
on cooling, crystals of the three forms in which paraffine 
crystallises. By fractional stallisation it yields products 
melting at 60 deg. Cent. to 65 deg. Cent. of the same composi- 
tion as ne. That melting at 61 deg. Cent. contains 
84°94 per cent. of carbon, and 14°87 per cent. of hydrogen ; that 
melting at 65°5 deg. Cent., 85°78 per cent. carbon, and 
14°29 hydroger. This ozokerit, when melted at a high tempera- 
ture, is altered, and becomes softer than the natural substance. 
The solid product obtained by the dry distillation of melted 
ozokerit crystallises from boiling alcohol in laminz, which differ 
from wood tar paraffine in their high melting point, which 
is 62deg. Cent. Ozokerit from Obora dissolves in nitric 
acid of specific gravity 1°34, after boiling for several days. 
Herman states that Neftgil, or Nefte dagil, is identical with 
ozokerit ; it is a body which is brittle at 10 deg. Cent., and of 
the hardness of wax at 15 deg. Cent., obtained by the Tartars of 
the island of Tschelekiin by burning a thick earth oil. Its 
specific gravity is 0°956 ; its melting point, 81 deg. Cent.; at a 
high temperature it distils almost without evaporation ; 
boiling ether softens it, but dissolves very little By 
dry distillation it yields oils and a buttery distillate, 
from which Hermann’s “keron” may be obtained. This 
resembles, but is distinct from, paraffine, has a specific gravity of 
0°893, melts at 67 deg. Cent., and on cooling solidifies to a crystal- 
line brittle mass. According to Wohler, the meteoric stone of 
Kaba and that of the Cape contain an easily fusible carbonaceous 
substance resembling ozokerit. 

According to Gmelin, the ozokerit from Urpeth coal mine, 
near Newcastle, is soft, unctuous, and sticky; it melts at 60 deg. 
Cent., and is limpid at 70 deg. Cent.; it contains 85°18 per cent. 
carbon and 14°06 hydrogen ; it is a mixture of three substances 
of the same composition, all equally indifferent to boiling acids. 
The residue not taken up by boiling ether or alcohol, and 
amounting to one-sixth of the whole, is dark brown, soft, of 


specific gravity 0°965, melts at 73 deg. Cent., and boils at 260 deg. 
pi is residue is not absolutely insoluble in boiling alcohol 
and ether. 


The ozokerit supply and distribution are in few hands. The 
Austrian mines are in the ion of a few capitalists, and 
the purification, distillation, and distribution of ozokerit in 
Great Britain rests with the firm of Messrs. J. C. and J. Field, 
whose stearic acid works at Lambeth were described in these 
pages last Christmas. Mr. Leopold Field states that Galicia is 
the only district from which good crude ozokerit can be 
obtained, and that, too, from only one mine in the district, 
Boryslaw. His firm has received samples of asserted ozokerit 
from every quarter of the globe, but they nearly all proved to 
be either bitumens or me infiltrated with petroleum. True 
crude ozokerit gives from 80 to 90 per cent. of solid paraffine ; 
the rest of it consists of oil and dirt. 

Messrs, Field’s ozokerit works are at Battersea, on the 
southern bank of the Thames, up which river the ozokerit is 
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brought from the Hamburg steamers in barges. The ozokerit 
arrives in blocks of chocolate cciour and somewhat sugar-loaf 
shape ; each block measures about 2ft. by 1ft., and weighs from 
2cwt. tol cwt. These blocks are made at Boryslaw by casting 
the crude lumps into tanks, and melting or steaming them 
down; the stones and foreign matters, which would increase 
cost of freight, sink to the bottom, and are thus separated in 
greater part. Crystals of rock salt, which are never far from 
an ozokerit mine, frequently project from the crude nodules, 
which also sometimes contain strie of gypsum infiltrated with 
a small proportion of tarry matter. The ozokerit is usually 
nearly pure, and the inorganic materials traverse the substance 
in regular layers. When the cast blocks arrive at Messrs. 
Field’s wharf alongside the works, they are taken out of the 
barges and stocked until required for refining or distillation ; 
and it may here be mentioned that there are two ways of 
obtaining commercial products from crude ozokerit. The 
one method is to treat the material with Nordhausen sulphuric 
acid, and heating it until the acid is decomposed or evaporated, 
and has charred or decomposed the more destructible foreign 
matters present ; the wax is then partly decolorised until it 
has a golden hue, and becomes what is known as ceresin, a sub- 
stance largely used on the Continent for the adulteration of 
beeswax. Ceresin can, if necessary, be made almost a pure 
white ; it resists the action of powerful chemical agents better 
than the true beeswax; it is not of much use for candle-making 
because of its unconquerable tendency to smoke. 

At Battersea the ozokerit is distilled, which hitherto has 
always been necessary in preparing it for the making of candles, 
although Ujhely has devised a process by which the crude sub- 
stance is dissolved in benzine or some other spirit, then filtered 
through charcoal to decolorise it, after which the solvent is 
distilled off for future use. At Messrs. Field’s works the blocks, 
to the extent of about 5 tons ata time, are put into an iron 
tank about 9ft. square, and subjected to the action of super- 
heated steam, so that any remaining dirt of a coarse nature sinks 
to the bottom. The melted ozokerit is then pumped into a 
tank above the still, but when it is extra dirty is first treated 
with a little water and sulphuric acid. In this clarifying 
process the temperature employed is 190 deg. Fah. There are 
three iron retorts, each of about 4 tons capacity, with a furnace 
below, and a steam pipe down the interior of the retort; the 
steam keeps the mass in agitation, and helps to drive over the 
volatile products into the condenser ; it also largely prevents 
what is technically termed “ cracking,” that is to say, the break- 
ing up of the oil into lighter hydrocarbons. The residue in the 
retort at the close of the operations is the “black wax,” or 
insulating ozokerit ; it melts at a temperature of 180 deg. Fah., 
and would make capital candles, but the public would no more 
buy black candles than they would buy white coals, or drink 
bottled stout out of a teacup. Why should black candles excite 
such subjective psychical impressions? 

The series of U-tube condensers are of the usual description. 
They contain about 100ft. of iron tubing of lft. internal 
diameter. In the act of distillation a little oil comes over first, 
which is useful for burning purposes, then comes the mineral 
paraffine, known at this stage of the process as “ press cake.” 
The distillates are drawn out from the lower bends of the con- 
densing tubes into little tanks, and the press cake is drawn off 
from the tanks into flat tin trays, in which it solidifies into flat 
oily cakes, measuring 24in. by 14in. by lin., and is then ready 
for pressing. The hydraulic pressing is effected in canvas 
between iron plates; it amounts to half a ton to the inch at a 
temperature of 150 deg. Fah.; the iron plates are hollow for the 
entrance of steam to keep up the temperature. Oil is thus 
— out, and it is of use for the lubrication of machinery. 
The four hydraulic presses at the works act each upon twenty- 
six cakes at a time; the twenty-six cakes weigh 2} cwt. The 
time of pressing is variable, but averages about two hours. To 
facilitate the pressing operations a little naphtha or paraffine oil 
is first added to the press cake, it is found to help to bring the 
natural oil out. 

After the pressing the ozokerit is re-melted in vats at a tem- 
perature of 170 deg. Fah.; there are five of these vats. In the 
final process it is decolorised by boiling for several hours with 
fuller’s earth. The material in the boiling tanks is kept in 
agitation and dried by hot air being driven through it. When 
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decolorised, the material is left in the tanks all night to settle 
and cool, then is removed as the pure white ozokerit of com- 
merce, the melting point of which is 140 deg. Fah.; the melting 
point of some of the solid coal tar paraffines is as low as 115 deg. 
Fah., hence the ozokerit candle has much less tendency to bend 
in hot climates or in hot rooms. The light of an ozokerit candle 
being reckoned at 10, that of sperm for the same weight of 
material is 7°5, of wax 7, of stearic acid 7°25, and of tallow 3°5. 

Three boilers, working up to a pressure of 30 lb. to 35 Ib. to 
the inch, furnish the steam used for heating purposes in the 
manufacture of distilled ozokerit at Battersea. Two 14-horse 
vertical engines furnish the motive power consumed. The air- 
pump is of the double-cylinder construction ; each cylinder is 30in. 
by 15in. There are extensive appliances at the works for the 
extinction of fire, for the cracking of a retort full of boiling 
ozokerit would be no trifling matter. 

The engraving accompanying this article is not to scale, but 
represents diagrammatically the apparatus for the distillation of 
ozokerit as just described. It will be noticed that two pipes 
from the upper tank communicate with the still ; the second is 
used as a safeguard, supposing the other should be accidentally 
choked with dirt. At the end of the condensers is what is 
known as the essence tank ; some of the lighter hydrocarbons 
will not condense, so a little jet of water plays up the inside of 
this tank, catches the lighter vapours, and brings them down 
with it. 

In the course of the ozokerit manufacture a bye-product is 
obtained resembling vaseline though differing from it in chemical 
composition. This substance is in general though limited use for 
the dressing of leather, and as axle grease; it is also used to 
some extent in pharmacy. The black wax so well known in 
telegraphy for its insulating powers is further used by coopers 
to help in making barrels watertight, also by makers of tarpau- 
lins and waterproof fabrics. 


Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—James G. Bain, chief engineer, 
additional, to the Repulse; F. W. Parkes, to the 
Thunderer ; John Miller, chief engineer, to itional, 
for the Lord Warden ; and Henry Jolliffe, chief engineer, to the 
Himalaya. 

SHIPBUILDING IN THE RoyAL DockyaRps.—A parliamentary 
return—Navy, ships built—bas been issued, showing the amount 
of shipping—tons weight of hull—estimated for and calculated to 
have been actually built from the year 1865-66 to the last financial 
year. There is an appendix showing the amount of money pro- 
posed by programme to be e: ded for labour and that actually 
_ on the several ships building in her Majesty’s dockyards 
uring the year 1884-5, with the tonnage corresponding thereto; 
a similar return for ships buildi & by contract, based on 
payments to contractors. As regards i , built or building 
in the dockyards, in the last financial year, 10,500 tons weight of 
hull were provided for in the estimates, but the weight estimated 
to have been built, calculated on the actual expenditure for labour, 
was 10,704 tons, representing an expenditure on wages of £369,785. 
In a foot-note it is explained that this amount includes the pay of 
leading men of shipwright up to nt be These officers were at that 
date made inspectors, and have since been paid out of the salary vote. 
Asregards wooden, iron, and composite —_—— tons were provided 
for and 5475 tons are estimated to have been built, representing a 
value of £220,175. Of ships building by contract 2114 tons weight of 
ironclad hull were — for in the estimates, and 2218 tons are 
estimated to have built, the value of labour and materials 
being £178,595, while as respects wooden, iron, and composite 
ships likewise building by contract 2510 tons weight of hull were 

for, tons were built, the ey 
us the grand to’ amount proposed to spent for the t. 
classes of unarmoured, protected, and ar d ships built or 
building in the royal dockyards in the last financial year was 
£541,202, while that actually spent was £589,960, giving a net 
gain in weight of hull built of. 124 tons. The total amount spent 
,551, as compared with £309, roposed to spent, w. 
the weight of hull calculated to have = built was 4258 tors as 
against 4624 tons proposed to be built, or a net loss of 366 tons. 
This difference ro — than explained by the “ee that £25,000 
were proposed spent upon a “ new torpedo ship,” t- 
ing a weight of hull of 577 tons, but the ship in cullen deanna 
appear to have yet laid down, and so there is an apparent loss 
in built to that extent. 
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THE EFFICIENCY OF AMERICAN STEAM 
BOILERS. 


Dvurixe the International Electrical Exhibition held last 
year in the United States, the Franklin Institute conducted 
a series of experiments intended to determine the efticiency 
of the boilers supplying steam to drive the exhibited ma- 
chinery. The following report on these trials has been 
issued by the Institute :— 


U.S.S. Tennessee, New Orleans, La. 
February 13th, 1885, 
To the Chairman of the Board of Examiners on Steam Boilers. 


Gentlemen,—Enclosed I send you a copy of the results of tests 
made during the late International Electrical Exhibition, together 
with an account of the methods used, and the deductions from the 
results. The drawings of all the boilers are in the possession of 
Professor Marks, and I would recommend that they be reproduced 
for the report. I have not that data with me which can be taken 
directly from the drawings, and have left blanks wherever, in the 
description of the boilers, data should be filled in. The thanks of 
the committee are due to the Crosby Steam Gauge and Valve Com- 
pany, for the use of their standard steam gauges and test pumps ; 
also to Mr. M. B. Edson for his recording and alarm gauge, which 
was used in each of the tests; also to the Blake Manufacturing 
Company, for the use of two pumps for feeding boilers during the 
tests ; and to Riehlé Brothers and Mr. Troemner for the use of 
scales during the tests. The following named young men rendered 
valuable assistance in observing and recording the data during the 
tests, and are especially entitled to the thanks of the committee :— 
Geo. R. Green, Charles H. Small, George K. Fischer, W. F. 
Lubbe, L. F. Roudinella, H. Szlapka, F. Thibault, E. E. Alcott, 
Wn. A. Bigler, Theodore Gould, jun., Thos. Grier, Leon Kraft, 
Richard McCall, R. L. Rutter, D. E. Tracey, and Joseph Israel. 

All the calculations have been checked at different times by dif- 
ferent computers. Hoping the results and methods have been 
satisfactory to the committee, I am very truly yours, 

H. W. SPANGLER (for Section X.), 
Assistant Engineer, U.S. Navy. 


Code of the Proposed Quantitative Tests for the Evaporative 
Efficiency of Boilers at the International Electrical Exhibition, 
by the Franklin Institute, of 1884. 

Special Notice.—Boilers may be exhibited and used at the Inter- 
national Electrica] Exhibition, but will not have quantitative tests 
made of their efficiency unless formal application is made, and the 
subjoined code accepted before July 15th, 1884. Competitive tests 
will not be made unless at the joint request of the parties 
desiring a competitive test, and after they have agreed to and 
subscribed to this code, and fixed upon a rating for the points 
enumerated in Article 4. The committee of judges reserve the 
right to limit the number of tests made, should time and oppor- 
tunity not permit all the tests desired to be completed. 

Section I.—PRELIMINARIES TO THE TESTS. 

Article 1—Capacity.—The boilers entered may be of any capacity, 
having an evaporative power not less than 750 lb. of water per hour. 
Each boiler must be so drilled as to enable its whole internal 
capacity to be determined by being completely filled and emptied 
of water. Proper cocks, piping, &c., must be so placed as to enable 
this to be done readily. 

Art. 2—Pipes and valves.—Each exhibitor will furnish all the 
pipes and valves necessary to make connection with the main water 
and steam pipes in a proper manner, and subject to the orders of 
the superintendent. He will also make any alterations in water 
and steam pipes required for the tests, furnishing all tools, piping, 
cocks, and mechanical labour at his own cost. 

Art. 3—Space.—Each exhibitor will be furnished with space at 
the regular rates established for the exhibition, in which space he 
must build his foundations and boiler setting, and make connection 
with the chimney flue, if required, at his own cost, and subject to 
the approval of the superintendent. 

Art. 4—Specifications.—Each exhibitor must furnish to the 
chairman of the committee of judges on steam boilers, such de- 
scription and drawing, both of the boiler in position and of the 
details of the boiler, as will facilitate the labour of that committee, 
together with his claims as to meritorious points for his exhibit. 
The following points will have special consideration :—(1) Economy 
of fuel; (2) economy of material and labour of construction ; 
(3) evaporative power—space pied; (4) simplicity and accessi- 
bility of parts; (5) durability of whole structure. Exhibitors 
desiring a competitive test made, must agree upon a rating for 
these points before it will be made. Exhibitors must also file the 
following data :—Area of heating surface to the nearest hundredth 
of a foot; area of grate surface to the nearest hundredth of a foot; 
area of calorimeter to the nearest hundredth of a foot; area of 
chimney fiue to the nearest hundredth of a foot; height of chimney 
required; number of pounds of coal per square foot of grate to be 
burned per hour. Should the calculations of the committee of 
judges differ in result from those of the exhibitor, he will be 
required to give all the details of his calculations, and an agree- 
ment must be reached before proceeding with the test. 


SEcTION II.—PREPARATIONS FOR THE TESTS. 


Art. 5—Coal.—Anthracite coal will be used and will be furnished 
free of charge, provided the steam made is used for the general 

urposes of the exhibition. The same quality and size of coal will 
be used in all the tests, unless special arrangements be made for 
another kind of fuel. An analysis will be made of the coal used. 
The coal will be weighed to the boiler. 

Art. 6—Water.—The water used will be taken from the city 
mains. The feed water for the boilers will be weighed by means 
of scales and a large tank, and will be run into a smaller supple- 
mental tank, from which it will be pumped into the boiler by 
means of a feed pump actuated by steam from the boilers. The 
temperature of the feed-water will be taken by means of a standard 
thermometer in the supplemental tank. 

Art. 7—Pressure.—The steam pressure used shall not exceed 
90 lb. per square inch by the gauge, unless by special arrangement 
with the committee of judges. A standard gauge will be used and 
also a standard thermometer immersed in a mercury pocket in the 
steam space. 

Art. 8—Safety valve.—The safety valve will be set to blow off 
at 10 lb. above the pressure fixed upon. 

Art. 9—Leaks.— Within twenty-four hours preceding the test of 

a boiler, it must be subjected to hydraulic pressure, 10 lb. greater 
ree its steam pressure during the test, and proved to be perfectly 
tight. 
Art. 10—Attendants.—The attendants in charge of the boiler 
tested must be approved by the party whose boiler is tested and by 
the judges. All attendants are to be subject to the orders of the 
judges during the progress of the test. 

Art. 11—Ashes.—All ashes will be weighed on being withdrawn 
from the ashpit, and must not be damped until weighed. 

Art. 12—Calorimeters.—The calorimeters used will consist of a 
barrel, scale, and hand thermometer. Two calorimeters will be 
used and simultaneous observations made at fifteen minute 
intervals. 

Art. 13—Fires.—The exhibitor shall be allowed one day previous 
to the test to clean boilers and grates. The steam having reached 
the required pressure, the ashpit shall be thoroughly cleaned and 
swept, and thereafter the fire maintained as nearly uniform as 
possible, the test closing with the same depth and intensity of fire 
as it opened. This point is to be decided by the judges, who may 
make allowance if it be clearly shown to have been impossible to 
maintain uniform fires. If in the judgment of the committee of 
judges the firing is inefficiently or improperly done, the test may 

terminated at any time, and a repetition of the test refused. 

Art, 14—Pyrometer.—The temperature of the gases of combus- 


tion immediately upon entering the chimney flue shall be taken by 
means of a suitable pyrometer, read at fifteen minutes’ intervals, 
and close to the boiler. 

Art. 15—Manometer and barometer.—The in the chimney 


with a three-way cock, so that the interior of a can be connected 
with the chimney or with the air. The interior of b is connected 
by means of a pipe to a vertical oo tube f, open at the top. 


flue shall be taken by means of a water manometer, read at fifteen 
minutes’ interval. A barometer will be read simultaneously. 

Art. 16—Duration.—Unless otherwise arranged, the tests will 
last ten hours. 

Art. 17—Economy and efficiency of the boiler.—The level of the 
water in the boiler and the state of the fire must be kept as nearly 
constant as possible during the whole of the trial. The weight of 
the water in the boiler for each one quarter of an inch, on the 
glass water gavge, will be carefully determined and recorded 
previous to the test, and 9% correction for unavoidable changes 
of level made. The weight of water fed to the boiler, subject to 
proper corrections, will be multiplied by its observed thermal value 
as steam. From this product the thermal units of heat brought in 
by the feed will be subtracted. The remainder will be divided by 
966,55 British thermal units, giving the number of pounds of 
water evaporated from and at 212deg. Fah. This latter quantity 
will be divided by the weight of coal burned, less weight of dry 
ashes, giving the number of “|, of water evaporated per pound 
of combustible. This shall be taken as the measure of the 
efficiency of the boiler. The nominal horse-power of the boiler 
will be deduced by dividing the number of pounds of water 
evaporated from and at 212deg. Fah. per hour by thirty. The 
evaporative power of the boiler will be determined by dividing the 
normal horse-power of the boiler by the number of cubic feet of 
space it occupies. The space occupied by a boiler and its appur- 
tenances will be regarded as the product of the square feet of er 
space occupied by its extreme height in feet. 


METHODS USED IN TESTING BOILERS. 


All the boilers tested by this committee were located in a boiler- 
house to the north of the exhibition building proper, this boiler- 
house being open to the weather on the sides. It is probable that 
the boilers would have shown a higher efficiency had the boiler- 
house been entirely enclosed, as the weather was quite cold during 
part of the tests. The methods used were, as nearly as possible, 
the same for each boiler, and are given in detail below. 

Water.—All the water fed to the boilers during the tests was 
taken from two large tanks, each holding about 24001b. of water 
when full. In starting each test the water level in the boiler was 
noted, and all water put into the boiler after the test began was 
taken from the above-mentioned tanks, which were alternately 
weighed and emptied. At the end of a test the water level in the 
boiler was brought to the same point as at starting, and the 
amount of water left in the tanks weighed and properly accounted 
for. The steam pumps used on all the boiler tests worked very 
satisfactorily, there being no leaks about either pumps or pipes. 
Before testing a boiler, a joint on each water pipe leading to the 
boiler was broken, and all the pipes disconnected, excepting the 
one feeding from the pump used in — 

Scales.—The scales used for weighing feed-water and coal were 
of Riehlé’s make, and those used for the calorimeters were partly 
of Fairbank’s and partly of Riehlé’s make. All the scales were 
very accurate, and were checked by comparison with Fairbank’s 
standard weights of 50 lb. each. 

Temperature of feed-water.—The temperature of all water fed to 
the boilers was taken at intervals during the tests, and the mean 
of these temperatures was taken as the temperature of the feed. 
The thermometers used were made by J. and H. J. Green, of New 
York, and were very accurate. 

Coal.—The coal used in these tests was purchased at different 
times and the size was as desired by the exhibitors of the various 
boilers. All coal was weighed in barrows and allowance made for 
all that was not used. The coal in all the tests was as it came 
from the dealer and was slightly wet. In each test a number of 
barrows full of coal were dried at the temperature of the air, and 
again weighed, but no appreciable loss of weight was perceptible. 
In the test of the Root boiler, the floor under the coal was con 
stantly wet from water from the calorimeters used, but the greater 
part of the coal used was in the same condition as that used in the 
other tests. A careful analysis of the coal was made under the 
direction of Professor Samuel P. Sadtler, from samples taken, from 
time to time, during the test by Mr. Spangler. 

Wood.—The wood used was such as happened to be most con- 
venient, and was not all of the same kind, but the amount used 
was so small in comparison with the total amount of fuel, that 
the same allowance was made in each case for the relative values 
of coal and wood. 

Ashes.—All ashes were weighed dry, and at the end of the test 
the fire was drawn, and where any unburnt coal came from the 
furnace, it was credited to the coal t, the r inder was 
charged to the ash account. In the case of the Dickson boiler, 
the ashes were very wet as they were drawn from the ash-pan, as 
the steam blower discharged directly into the ash-pan. A number 
of barrows of ashes were weighed and the percentage of moisture 
was calculated from the weight after drying, and due allowance 
made for the same in the ash account. 

Barometer.—The readings of the barometer were taken from the 
observations made by the United States Signal Service in Phila- 
delphia, during the time of the tests. 

Ther .—The temperature of the air was taken from the 
same source, and agreed very closely with that taken during the 
tests. 

Steam pressure.—The steam gauge used on the tests was 

furnished by the Crosby Steam Gauge and Valve Company. One 
of these gauges was tested by Thomas Shaw, of Philadelphia, with 
a mercury column for every 51b. from 0 1b. to 120 1b., both ascend- 
ing and descending. Before and after each test the gauge used on 
the boilers was carefully compared with this standard, both 
ascending and descending throughout the range of pressure used 
on the tests. The gauges were very accurate, and agreed as well 
at the end as at the beginning of the set of tests. Readings were 
taken at frequent intervals, and the mean of these readings taken 
as the mean pressure of the steam. In addition to the Crosby 
gauge used, an Edson recording gauge was attached to each boiler 
as it was tested, and records made during the entire test. The 
indications of this gauge were accurate and reliable, but the clock- 
work required frequent adjusting to keep the recording slip 
moving - a uniform speed. The >. te attached to the gauge was 
not used. 
. Temperature of the steam.—A large monitor thermometer was 
used for indicating the temperature of the steam. It was screwed 
into the steam space of the boiler, and its indications noted from 
time to time. These thermometers were a little slow in acting, as 
there was a considerable body of iron and mercury to change in 
temperature, but the indications are considered very reliable. 

Temperature of smoke stack.—In determining this temperature a 
monitor thermometer was inserted in the smoke stack, just back 
of the damper in the Root, Baldwin, and Harrison boiler, and at 
the bottom of the smoke pipe in the Dickson boiler. It was not 
practicable in all cases to put the thermometer in vertically. In 
the Harrison test it was vertical; in the Dickson test it was 
inclined at an angle of about 30 deg. to the vertical; and in the 
Root and Baldwin tests the thermometer was inclined about 
10 deg. from the horizontal. The bulb of the thermometer was 
put as near as possible into the centre of the flue, while the stem 
projected into the air. The openings into the flue around the 
thermometer were carefully closed so that no air could enter. 

ings were taken as often as practicable from these thermo- 
meters, and the mean of the readings taken. 

Draught in chimney.—A number of devices were used for measur- 
ing the draught in the chimney. That used on the Root boiler 
was suggested by Professor Lanza, and was the design of Mr. 
Fisher, of the Massachusetts Institute of Technology. It consisted 
of two chambers a and 6, Fig. 1, each covered by a rubber 
diaphragm cand d. The interior of the chamber a is connected 
with the interior of the chimney by means of a pipe c supplied 


The ber b, the glass tube f, and the connecting pipe are filled 
with water, the air being entirely excluded. The chamber 6 and 
all its attachments are carried on the annular ring g, which holds 
the rubber diaphragm of a in place, To the centre of the dia- 
phragm c two plates h A are attached, which support a vertical rod 


FIG.1. 


k. This rod screws into a crosshead 1. To the diaphragm of b a 
similar crosshead m is attached in the same way, and these two 
crossheads are ted by means of two side rods, only one of 
which, n, is shown. The whole apparatus rests on a base board o, 
which carries a vertical piece p to which a paper scale graduated 
in inches is attached. The method of using the apparatus is as 
follows :—The three-way cock in ¢ being turned so that a is in 
communication with the air, the reading of the scale opposite the 
head of the water-column is noted. The three-way cock is 
turned so that the inside of a is connected with the chimney, and 
the reading of the top of the column in f is again noted, and the 
difference between the readings is caused by the difference in 
a inside and outside the chimney. This difference divided 
y the ratio of the areas of the chambers a and } is the vacuum in 
the chimney in inches of water. Comparison was made between 
this apparatus and the one referred to as the invention of 
Professor Webb, and the two methods were found substan- 
tially to agree. As the Webb apparatus was more conve- 
nient, the one just described was used only on the Root boiler. 
In testing the other boilers the following described apparatus, the 
invention of Professor J. Burkitt Webb, a member of the com- 
mittee, was used:—It consisted of an inverted funnel-shaped 
vessel a, Fig. 2, whose interior is connected through the pipe b to 


Fic.e2 


be 


the chimney. A piece of gas piping was put into the chimney and 
connected directly to the pipe b. Phe T e had one end mene | by a 
plug f, so that, i desired , the interior of the funnel a could be 
connected to the air. The funnel a and pipe b were suspended 
over a board c, having a circular groove d cut into its upper face. 
This board rested on a pair of Fairbanks’ scales weighing two 
ounces, The groove d was filled with mercury and the edge of a 
dipped into this mercury, The method of using the apparatus was 
as follows :—The plug ff being removed, the scales were balanced ; 
the plug was then replaced, and ) being connected to the chimney, 
the scales were balanced again and the difference or loss of weight 
noted. The loss of weight divided by the area of the mouth of a 
is the loss per square inch, and represents the difference in pressure 
inside and outside the chimney; and this multiplied by 1°728 gives 
the corresponding draught in inches of water. The apparatus 
worked very satisfactorily, and the results are very reliable. 

Quality of steam.—One of the most difficult subjects presented 
to the committee was the quality of the steam generated, and we 
do not think the results obtained are to be implicitly trusted. The 
data was taken as carefully as could be, but the imperfections of 
the apparatus were such that it is a matter of much doubt as to 
how much reliance can be placed on the results, There were a 
number of devices presented to the committee for use and discussed 
in their meetings, and the three following described were adopted 
and used in the tests. It will be noticed that two different methods 
of testing the quality of the steam from each boiler were employed, 
except in the case of the Baldwin boiler, and the results vary so 
mone 4 that no conclusions can be drawn as to the degree of accu- 
racy of either. While it may be considered that the apparatus 
giving the most regular results is most to be depended upon, I am 
satisfied that the conditions in the best boiler are such that the 
quality of the steam must be very valuable, and it is doubtful 
whether a mean result is a satisfactory one or not. The entire 
subject requires much more investigation than your committee had 
the time to undertake, 


(Zo be continued.) 


THE re in a closed vessel with ordinary powder reaches 
about atmospheres, or about 43 tons to the square inch. We 
have, says Captain Noble, “‘ found it possible to measure the pres- 
sures due to the explosion of charges of considerably higher 
density, and have observed pressures of nearly 60 tons with a 
density of about 1°2, although the great difficulty of retaining the 
products of explosion of heavy charges of powder—it is far 
easier to retain the ive of explosion of gun-cotton than of 
gunpowder—makes the determination a little doubtful,’ 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August 22nd, 

THE railway ieee are halting between two opinions. Some 
twelve thousand miles of road are to be constructed as soon as all 
conditions justify. At present money is abundant, but traffic 
requirements do not call for more mileage. The crops are large. 
Cotton will exceed last year; corn also, Wheat will fall behind. 
Despite the dulness in manufacturing, factory and mill owners 
are pursuing a policy of expanding and improving, in order to be 
ready for the general revival universally looked for. The Wabash 
system of Jay Gould is threatened with a strike, which Wall- 
street people assert, possibly for stock-jobbing purposes, was caused 
by the arbitrary action of the managers. Peace prevails on all 
other lines, raffic is improving between north-western and 
Atlantic markets. Earnings for July show irregular improvement. 
Traders and manufacturers feel a moderate improvement in de- 
mand, but the railroad companies are contributing very little to it. 
The locomotive works are turning out fewer engines tan for some 
years. The largest, Baldwin’s, at Philadelphia, are employing 
one-fourth their average force three days per week. The car-build- 
ing works are running slack; ship and boat building is at a low 
ebb. 


Material of all kinds continues very low. The rail makers are 
endeavouring to advance prices from 27 to 30 dols. The bridge 
builders are full of autumn and early winter orders. Brokers 
report the ee pipe mills of Pennsylvania better off with orders 
than they have been for three months. New gas and oil pipe lines 
are under construction, and new gas and oil producing territory in 
Western Pennsylvania and contiguous territory is being developed. 

The iron trade has not developed any new features. The iron 
mills are in very few cases making double turns, full capacity. 
Considerable interest is felt in the extension of steel plants. Mer- 
chant bars are 1°40 to 1°75 cents per pound; iron nails, 2 dols. per 
keg.; puddled bars, 26 dols.; steel slabs, 30 to 33 dols.; plate iron, 
1°75 cents; structural iron, 1°80 cents for angles, 3 cents for beams 
and channels, Wrought pipes are firm, and an advance is probable. 
Steel rails have been sold at 27 dols.; for early delivery higher 
prices are obtainable. 

No important engineering enterprises are under way, but the 
dawn of better times would precipitate half a score. Investors 
profess to regard the present as fraught with danger. One com- 
pany has taken a contract for 6000 tons of tubing, sufficient to lay 
fifty-five miles. Thirty-six miles of it will be of regular 8in. 
wrought iron mains, and the remaining nineteen miles will be of 
4din., 6in., and 10in. diameter. Each length will be from 18ft. to 
22ft. long, and will fit so perfectly that none of the gas will escape. 
The line is to be extended to Buffalo, on Lake Erie. 

The rival natural gas companies at Pittsburgh were consolidated 
three days ago, with a capital of five million dollars, Prices will 
advance, Several manufacturers have arranged to use coal slack 
at thirty centsa ton. The glass manufacturers will resume in ten 
days with large winter orders. The bituminous coal trade through- 
out the West is dull. Should the railroad companies settle their 
difference, and traffic increase even slightly, a more liberal policy 
will be adopted on their part in purchasing material and making 
improvements, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

On ’Change in Birmingham to-day—Thursday—and in Wolver- 
hampton yesterday, the better condition which was manifested in 
some circles last week was increased. The advance in prices in 
the northern iron markets, accompanied by a rise in iron com- 
panies’ shares, and the belief in some of the important buying 
centres that a revival is at hand, had a good effect upon our 
exchanges, Vendors of finished and raw iron were less disposed to 
accept earlier rates, and forward orders of any magnitude they 
declined to book except at an advance. 

A sustained revival at the present time would be very welcome. 
A more satisfactory state of things than now exists in the matter 
of profits would soon be apparent, and there would be less of the 
hand-to-mouth business which now rules. 

In manufactured iron sheets again occupied the best position on 
the market. Some makers reported that the inquiries in the past 
ten days had been larger than during any similar period for eight 
or nine months. A few makers of miscellaneous iron state that 
a now orders sufficient to keep them going for a couple of 
months, 

Common sheets for India and Russia are being rolled in large 
quantities, and better sorts are going briskly to Canada, Australia, 
Germany, South America, and other export markets. Sheets for 
galvanising were stronger than in Wolverhampton last week by 
2s. 6d. to 5s. per ton. Makers quoted 24 gauge for galvanisers’ 
purposes £7 to £7 5s.; and 27 gauge, £8 to £8 5s. Merchant sorts 
of 14 to 20 gauge were quoted £6 10s. to £6 15s. at works. 

Galvanised sheets fully maintained the advance of 5s. per ton 
decided on last week by the Galvanisers’ Association, as the result 
of the increased price of spelter. Makers announced that the 
advance had in no way checked the inflow of orders, which continue 
good alike from Australia and South Africa. A considerable 
business is also doing with South America and India. 

Ordinary galvanised sheets are now quoted £11 per ton, delivered 
Liverpool, as against £10 15s. previously; and best sheets £12 5s., 
as against £12 before. Spelter was quoted firm, at £15 5s, to 
£15 10s, delivered Birmingham—which is a considerable rise. 

Certain of our ironmasters will submit tenders for the supply, 
under a standing contract, of iron plates and sheet less oon ae. 
thick, for which the Chief Director of the Navy Contracts is just 
now enquiring. 

Marked bars remain at £7 10s. to £8 2s. 6d.; second qualities. 
£6 10s.; and common, £6 down to £5 10s. Good Indian and 
colonial orders for bars are coming to hand. Gas tube strip was 
in rather better sale, at £5 5s. to ra 7s. 6d., delivered in the dis- 
trict. Some sales are being made at 1s. 3d. per ton advance on 
previous rates, 

On account of the home market, rounds, flats, and squares are 
generally realising steady sales. Angles and tees are not in large 
outturn, for current inquiries, although numerous, have not 
resulted in much business at present. Common sorts are £5 15s. 
per ton upwards, 

The wire and nail-rod mills are working limited time, makers, as 
a rule, having nothing special in hand. Rolled wire rods, Nos. 0 
to 6, are £6 delivered Liverpool, and drawn rods, Nos, 8 and 9, 
£7 5s. per ton Liverpool. 

The pig market was decidedly stronger than a week ago, more 
particularly for Midland sorts. Buyers manifested more desire to 
place orders, but vendors held off in other instances than those in 
which they could get their own price. Derbyshire pigs were 
quoted up 1s, to 1s. 6d. on the week. Lincolnshires were quoted 
41s. 6d. at stations ; ame peng 39s, to 40s.; and the Thorncliffe 
—South Yorkshire—brand was 50s. delivered. Northampton pigs 
were 38s, to 39s, per ton. 

Best pigs are not yet much influenced by the altered front of the 
market. Tredegar hematites, No. 4 forge, were 52s. 6d., and No. 1 
55s. Ulverston hematites, No. 4, were 53s.; Staffordshire all- 
mine pigs were 55s, up to 60s, for hot blast sorts, and 77s. 6d. 
to 80s, nominal for cold blast sorts. Part-mines were 40s. up to 
45s, according to mixture, and cinder pigs 32s. 6d. to 35s. 

The men who came out on strike at the Tipton-green furnaces 
of Messrs, Roberts, in consequence of a reduction of 24d. in their 
beer allowances, have expressed their willingness to accept the 
masters’ terms, and y one of the three furnaces has been 
restarted, 


The coal trade wears a more hopeful appearance, and owners 
look for better prices with the advance of the season. The rise of 
1s. per ton in South Yorkshire coal is regarded with favour. 

It is satisfactory that the Indian States Railways are again in 
the market for steel rails, and that the Madras and the Great 
India Peninsula orgs Fermi 8 are inquiring for rails, tires, 
nuts and bolts, chains, platelayers’ tools, and other stores. 

In the wrought iron tube trade the coming on of the gas tube 
season is anticipated with interest, and it is to the probabilities in 
this direction that the tube makers are just now paying most 
attention. 

Agricultural implement manufacturers and agents report a good 
season’s trade done in reapers and horse-rakers, and they are now 
a age to fill early orders for ploughs, harrows, cultivators, 
drills, and other implements for autumn cultivation. 

Cultivating tools continue in heavy demand for India, South 
America, Australia, and other distant markets. The goods chiefly 
ordered are hoes, rl shovels, picks, and railway and mining 
tools, Axes are also in pol | demand from certain of the 
foreign markets, notwithstanding American competition. 

The East Worcestershire Waterworks Company, Birmingham, 
are anticipating an important addition to their business from an 
offer which they have made to the city of Worcester to furnish it 
with water. The company hope that the offer will be accepted. 

At a general meeting of the South Staffordshire Waterworks 
Company, held in Birmingham on Saturday, the chairman said 
that there had been an expenditure on capital account during the 
past half-year of between £15,000 and £16,000, the bulk of which 
was upon mains. They had extended their mains upwards of 
114 miles. The revenue, however, did not compare so favourably 
on account of the falling-off in the consumption for trade 
purposes. 

The extension of Shrewsbury Waterworks is to be undertaken. 
An additional engine is needed, since in the case of a breakdown 
of the present engines, which have been in use for twenty-five years, 
the town might be left without a supply for a fortnight or three 
weeks, The corporation has determined to apply to the 
es Government Board for powers to acquire the necessary 

nd, 

The Worcester Town Council has resolved to commence negotia- 
tions with the gas company to ascertain if they will sell their busi- 
ness and plant. This ey arises out of the company having given 
notice of an increase of 4d. per 1000ft. 

The Dudley, Sedgeley, and Wolverhampton Tramways Com- 
pany has been fined £5 and costs, at the instance of the Inland 
Revenue, for having kept seven cars, whereas they only hold 
licences for four. The stipendiary said that he hoped that the 
decision would be a warning to tramway companies. 

Important alterations will be made in the Midland Company’s 
train service on 1st October, by which it is believed that Bristol 
will be brought twenty minutes nearer to Birmingham, and that 
in the journey between Bristol and Derby and other northern 
stations nearly half-an-hour will be saved. At the present time 
Midland trains from the North to Birmingham and the West of 
England are broken up outside Birmingham ; but after 1st October 
this disconnecting and connecting process will be avoided by the 
employment of the new direct West Suburban line of the company. 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.—Last week I pointed out that there were some 
indications of a growing conviction that prices had got to the 
bottom, which might possibly lead to more active buying. This 
has been followed by an increased inquiry in the market, with 
more actual business stirring and a stronger tone in prices, but it 
can scarcely be said that there is any really substantial improve- 
ment in the actual condition of trade. The requirements for con- 
sumption do not show any tendency towards expansion, and any 
greater weight of business that is doing is coming forward chiefly 
from buyers who have been holding back, and who, now that prices 
appear to be touching their lowest, are showing more disposition 
to cover. As yet no material advance in prices has been established, 
but buyers are finding it difficult to place orders at the low rates 
that makers have —— been open to take, and offers are coming 
forward at better prices than buyers have hitherto been willing to 
give. So far any improvement in the market has been confined to 
ordinary qualities of pig iron, hematites being practically un- 
chai , and manufactured iron, with the exception of some of 
the better ‘qualities of sheets, still meets with only a very slow 
demand at the minimum rates that have been ruling for some weeks 


t. 

PoThe Manchester iron market on Tuesday was only moderately 
attended, but there was a better feeling generally, and a fair 
amount of business offering in pig iron at prices nearer to makers’ 
terms than they have been for some time past. For Lancashire pig 
iron 38s, to 38s. 6d., less 24, remain about the average prices for 
delivery equal to Manchester, and at these figures local makers are 
very firm. In district brands there was some attempt at an 
advance, and for one of the Lincolnshire brands list quotations 
have nominally been put + dg 6d. per ton above the minimum 
prices that have recently been ruling; this, however, has practi- 
cally placed the makers out of the market, and the average prices 
remain at 38s. to 39s., with iron still to be bought at 6d. per ton 
under these figures. For Middlesbrough iron delivered equal to 
Manchester 3d. to 6d. per ton above the lowest: prices that have 
recently been taken was asked, but Scotch iron could still be got at 
late rates. 

Hematites continue in very poor demand, and extremely low 
prices are still quoted to effect sales. 

If anything, a slightly better tone is apparent in the manufac- 
tured iron trade. Here and there forge one report rather 
more work stirring, and for sheets a tolerably good demand is kept 
up, which has resulted ina further upward movement in quota- 
tions for some of the best Staffordshire qualities. Local made 
sheets are, however, still to be got at about £6 15s., and for other 
descriptions of finished iron there is only a slow demand, with bars 
averaging £5 5s., and hoops £5 15s. per ton, delivered into the 
Manchester district. 

In a few odd instances engineers report that they are rather 
better employed, but in the general condition of trade there is no 
improvement, and the tendency in nearly all branches is in the 
direction of lessening activity. The returns as to the condition of 
trade contained in this mentale report issued by the Steam Engine 
Makers’ Society are much the same as those given last month, and 
when all the different causes affecting employment are taken into 
account the number of unemployed varies very little. There are 
fluctuations in different localities which in some instances have 
relieved the funds, and in others have brought upon them increased 
calls by suspensions or disputes, but the sei on the books is 
practically the same as last month, and is a little under 4 per cent. 
of the total membership in receipt of out-of-work donation. A 
number of men are at present on the books in connection with a 
dispute in the London district on the question of piece work. 
Generally throughout the country trade is reported as only slack, 
but in some parts it is returned as moderate, and in the North of 
England seems to be improving, unless the strike at Messrs. Arm- 
strong’s works should interfere with its development. 

Gas engines are now in a large number of cases being adopted by 
Local Boards where they have to put down plant for pumping 
purposes, and Messrs. Crossley Brothers have now in hand a 
number of engi ially designed for this purpose. For the 


Board. 


Wednesb they are making a pair of 16-horse 
engines with air compressors combined, which is a decided novelty 
in gas engines. They have also in hand two 12-horse engines with 


vertical pumps combined, for the Bristol Waterworks ; and two 
9-horse engines for the Wellington Local » which are to be 
employed for pumping at their new waterworks, The smaller 


type of Otto engine is also coming largely into demand for private 
houses, stables, laundries, and dairies, where small driving power 
is required. 

An automatic wheel cutter specially designed for cutting spur 
and worm wheels, and which presents one or two features of 
novelty, is being constructed by Messrs, Hetherington and Co., 
of Manchester. This machine is arranged with a self-acting 
feed and quick return motion, with automatic dividing motion. 
There is a straight length of bed about 6ft., with a vertical bracket 
carrying the cutter slide; the cutter spindle is driven by a worm 
wheel and continuous screw driven through mitres, and a cross 
shaft having a cone pulley upon the end of it. On the same shaft, 
next to the cone pulley, is a drum with a belt, driving pulleys 
actuating the sJow feed and quick return motion of the cutter slide. 
From one side of the cutter slide is a projecting arm, actuating 
two stops upon a vertical rod, giving a semi-rotary motion to the 
shaft alongside of the bed connected with the automatic dividing 
motion on the table. By the introduction of an excentric ratchet 
wheel and change wheel a perfectly accurate dividing motion is 
obtained without the use of clutches. 

A special tool that Messrs. Hetherington have in hand may 
also be briefly noticed. This is a frame plate slotting machine 
for the Crewe Railway Works. In general construction it is 
very similar to the ordinary machine of this class, except that it is 
stronger and more powerful. The bed is 36ft. long, 5ft. wide 
between the standards, and weighs 20 tons. Upon the bed slide 
three massive headstocks and carriages carrying the slotting rams, 
which are balanced, and have quick return motion. The machine 
is driven by a 5in. steel shaft running down the side of the bed and 

pled to each headstock by means of bevel gear and Mather and 
Platt’s patent friction couplings, which can be easily engaged or 
disengaged from the front side of the machine. The main shaft 
is driven through a large cone pulley, having three speeds, in the 
outer end of the bed. The front of each ram is provided with 
circular tool-holders for radiusing purposes. The headstocks are 
traversed by means of screws running down each side of the bed, 
these longitudinal feed screws being coupled to the cross feed 
screws by means of change wheels, thus enabling any angle of 
lotting btained. The total weight of the machine is about 
50 tons, and it is capable of slotting simultaneously twelve steel 
frame plates each 17in. thick. 

The condition of the coal trade remains without much change 
beyond what is naturally to be expected from the increasing house 
fire requirements incident to the season of the year. But even in 
this direction there is no very materially enlarged demand coming 
upon the market as yet, and no better prices are being got. 
Common round coals for steam and iron making purposes and 
engine classes of fuel continue in very poor demand, and there are 
very few collieries that are working more than an average of four 
days a week, Prices are altered from last month. There is, 
perhaps, not quite so much underselling, but with the output still 
in excess of requirements, very low selling is still prevalent where 
accumulations of stock have to be moved away. At the pit mouth 
best coal averages 8s. to 8s. 6d.; seconds, 6s. 6d. to 7s.; common 
coal, 5s. to 5s. 6d.; burgy, 4s. 3d. to 4s, 9d.; best slack, 3s. 6d. to 
4s.; and ordinary qualities, 2s. 6d. to 3s. per ton. 

Reports as to shipping are variable. In some instances there 
appears to be rather more doing, but generally trade is but quiet, 
and prices for steam coal both at Garston and Liverpool are quoted 
very low to secure orders. 

The proposal to ask for an advance of 15 per cent. of w: has 
been unanimously adopted at a special conference of miners’ repre- 
sentatives from the Lancashire, Cheshire, and North Staffordshire 
districts, and to secure this advance it was also decided that the 
entire mining community should be brought out on strike. It is 
difficult to decide which of the two propositions is the most 
impracticable. 

Barrow.—There are further indications that the trade in hema- 
tite pig iron will, during the ensuing winter, be still further 
dep: This is shown by the blowing out of one or two fur- 
naces this week. At Barrow there are only seven out of fourteen 
furnaces in blast, and the output of the district may now be put 
down at one-half its capacity. There is probably at the present 
moment less demand for hematite pig iron than at any previous 
date during the last decade, and the markets all round present a 
dull and unsatisfactory aspect, which is a sure indication for some 
time to time, at least, of the continuance of a poor demand and of 
low prices. I am told some large sales of pig iron have been made 
at prices rather below official quotations for mixed Bessemer sam- 
ples, prompt delivery, but this business is not representative, and 
is only indicative of a desire to reduce stocks. The steel trade is 
all round quiet, the only redeeming feature being an extension of 
the make in tin bars. The fire which occurred at the Barrow Ship- 
building Works on Tuesday night resulted in the destruction of 
what is probably the largest engineering shop in the United King- 
dom, and in untold injury to the valuable machinery and tools, con- 
sisting of gigantic planing, turning, and other machines, both for 
iron and brass work. The damage, which is covered to a large. 
extent by insurance, will be exceedingly great, and the fire will, 
unfortunately, result in the stoppage of a very important industry 
in Barrow at a time when all the commercial interests of the place 
are more or less stagnant. Iron ore is in quieter request, owing 
to the cessation of work on the part of some of the furnaces. 
Coal and coke show no new features, but the demand is restricted. 
Shipping is again quieter. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE was a large attendance at the Cleveland iron market held 
at Middlesbrough on Tuesday last. The improved tone already 
reported was again noticeable, and for the first time for many 
months the price of pig iron was advanced by both merchants and 
makers. For prompt delivery of No. 3 g.m.b. merchants will not 
now accept less than 32s. 8d. per ton. This is 6d. per ton advance 
on the lowest price they have accepted, and 3d. more than the quo- 
tations of last week. For forward delivery higher prices are 
demanded, and considerable unwillingness is manifested to enter 
into engagements extending beyond the immediate future. Makers 
ask rather more than merchants, but do not press sales, as most of 
them have orders which will keep them employed for some time to 
come. Merchants have sold largely during the past week for 
prompt delivery, and it is expected that consumers will come for- 

and purchase freely, now that the tendency of prices is 
upward. Forge iron has been advanced to 81s. 3d. per ton. 

The stock in Messrs. Connal and Co.’s Middlesbrough store is 
increasing faster than ever; 7362 tons were sent in last week, 
making the quantity held on Monday 77,362 tons. The increase 
during August was 17,080 tons. Holders of warrants now ask 
33s. 3d. per ton. 

The returns for August show a decided improvement in the 
quantity of pig and manufactured iron and steel exported. The 
total shipments of pig iron were 78,515 tons, being an increase of 
11,102 tons, as compared with July. The Leo we items were as 
follows, viz.:—Scotland, 32,005 tons; Wales, tons; Germany, 
17,258 tons ; France, 3885 tons ; Holland, 6910 tons; and Russia, 
5985 tons. The ship ts of manufactured iron and steel during 
August amounted to 37,997 tons, as against 23,473 tons for July. 

No change is as yet apparent as regards the finished iron trade. 
The demand is no better, but prices are well maintained. 

The directors of Messrs. Bolckow, Vaughan, and Co. have in- 
formed their shareholders that in consequence of the condition of 
the iron and coal trades, they consider they are unable to pay an 
interim dividend for the past half-year. 

The yearly balance-sheet of Palmer’s Shipbuilding and Iron Co., 
made up to June 30th last, shows a profit of £13,324, in addition to 
a sum of £7425 brought forward from the previous year’s account. 
The directors propose to carry forward the whole amount to next 
year. 
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Iron and Steelworks were closed on Saturday 
last owing to of orders. It is thought the stoppage will not 
be of long duration. 

Messrs. John Knox and Co.’s shipyard at South Hylton, on the 
Wear, has been re-opened after a sto of several months. The 
firm has two vessels to complete, will afford employment to 
a limited number of workmen. 

On the 26th ult. an excursion was made by the members of the 
Cleveland Institution of Engineers to the works in progress con- 
nected with the new Hury reservoir. These are being carried on 
by Messrs. Walter Scott and Co., the well-known contractors of 
Neweastle-on-Tyne, under the guidance of Mr. Mansergh, C.E., 
and at the instance of the Stockton and Middlesbrough Corpora- 
tions Water Board. The position of the reservoir is about three 
miles above the village of Cotherstone, and six or seven above the 


town of Castle. There the river Balder, a tribu of 
the Tees, and draining a large tract of moorland country, will be 
hemmed in by a dam extending across th throug! 


e valley 

which it flows. The reservoir so formed will be between 
150 and 200 acres in area, and will completely es 
certain farmsteads and woods situated in the valley. To 
form a dam of earthwork across a small watercourse would 
seem at first sight to be a very simple matter; but experience has 
again and again shown that nothing is more difficult if ence 
and safety be desired. Consequently a trench about 7ft. wide and 
60ft. deep is being cut, extending far into the sides of the valley 
and some 60ft. downwards, until a suitable water-resisting stratum 
is reached. The trench is filled with impervious concrete, made of 
crushed gravel and sand and cement in the proportion of 1 of the 
last to 5 of the first two ingredients. At the level of the present river 
bed the concrete wall is broadened out to form a shoe for the puddle 
clay core of the embankment or dam proper. This will extend 100ft. 
upwards. On either side of the core will be sloping embankments 
made of suitable clay-like soil compressed by steam rollers after 
each layer of 6in. thickness has been laid down. Through the 
embankment runs a culvert 15ft. in diameter, forming an outlet 
for the river during the construction of the dam, and intended to 
contain the pipes through which the water will be let off for sub- 
sequent disposal. For some time the Hury reservoir will be used 
only for compensating purposes; that is, to furnish for letting off 
into the Tees such quantities of water as may be pumped from it 
by the Water Board’s engines at Broken Scar in excess of 60 mil- 
lion gallons weekly. Eventually, however, the water from the 
Hury reservoir will be taken by gravitation, through pipes, direct 
to the Water Board’s other reservoirs near Darli m,and thence 
on to Stockton and Middlesbrough, without being allowed toflowinto 
the Tees at all. Mr. Yourdie, acting on behalf of Mr. Mansergh 
and Mr. W. Scott, jun., received the Cleveland engineers and con 
ducted them round the works. A dinner at con 
cluded the day’s excursion, which was throughout of a most 
interesting and instructive character. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE position of the iron market is rather more encouraging, 
inasmuch as the value of warrants has been on the increase, an 
some inquiry has been experienced by brokers for investing pur- 

. So far as appears on the face of the shipping returns, 
however, there does notappear to be much actual improvementin the 
consumptive demand, so far, at least, as the foreign department of 
the business is concerned. The past week’s shipments were 8268 
tons, compared with 8942 in the preceding week, and 9539 in the 
corresponding week of 1884. There are still rumours about an 
expected output of furnaces. Since last report one has been 
extinguished, and there are now 89 in blast, against 94 twelve 
months ago. The stock of pigs in Messrs. Connal and Co.’s stores 
continues on the increase, the addition for the past week being 
about 1400 tons. 

Business was done in the warrant market on Friday at 41s. 6d. 
cash. Buyers were inclined te operate on Monday, when the cash 
prices were 41s. 6d. to 41s. 74d. Tuesday’s market was again firm 
at 41s. 64d. up to 41s. 8d. and 41s. 85d. cash. On Wednesday 
forenoon prices advanced to 41s. 114d. cash, a slight reaction taking 
place in the afternoon. To-day—Thursday—the market was very 
strong, with business up to 42s. 5d. cash, closing at 42s. 44d. 

The current values of makers’ pigs are—Gartsherrie, f.o.b. at 
Glasgow, per ton, No. 1, 46s. 6d.; No. 3, 43s. 6d. ; Coltness, 
48s. 6d. and 45s. ; Langloan, 47s. 6d. and 45s.; Summerlee, 46s. 6d. 


and 43s. 6d.; Calder, No. 3, 43s. 6d.; Carnbroe, 45s. and 43s. 6d.; | to 


Clyde, 46s. and 42s. 3d.; Monkland, 41s. 6d. and 39s. 6d. 
Quarter, 41s. and 39s.; Govan, at Broomielaw, 41s. 6d. and 39s, 6d.; 
Shotts, at Leith, 47s. and 46s. 6d.; Carron, at Grangemouth, 41s. 
and 47s.; Kinneil, at Bo'ness, 44s. and 43s.; Glengarnock, at 
Ardrossan, 45s. 6d. and 41s, 6d.; Eglinton, 41s. 3d. and 38s. 3d.; 
Dalmellington, 42s. and 39s, 6d. 

In the past week there was shipped from Glasgow £9200 worth 
of machinery, of which £5800 was sugar-crushing plant and marine 
engines for Manilla; £2713 sewing machines, £3800 steel goods, 
and £24,530 iron manufactures. The foundries and ne 
works are fairly busy, but working at low prices. An order for 
1000 tons of gas pipes for Adelaide has been placed with Messrs. 

farlane, Strong, and Co., of the Lochburn Ironworks, Glasgow, 
and it is ex that some important contracts for water pipes 
will be arranged before long. 

The coal market is active, there being orders in course of 
being sent away for abroad. In the home department, however, 
_ is a scarcity of business. Prices are without material altera- 

ion. 

The miners are making grcat efforts to so organise themselves as 
to render their demand for an increase of wages effectual. In 
addition to meetings in the different districts a national conference 
has been held at Glasgow, and in some places hints are thrown out 
that a strike may possibly he resorted to. 

The Mining Exhibition now being held at Burnbank, Glasgow, is 
regarded by all concerned as a capital representation of the present 
equipment of the mines. Nearly all the principal firms have sent 
contributions to the exhibition, which will be open to the public 
until near the end of the present month. 

The above exhibition, together with the autumnal ings of 
the Iron and Steel Institute, has attracted to Glasgow a very 
gathering of gentlemen connected with the iron and coal trades, 

ve been freely thrown open to their inspection. Much hospitali 
has also been extended visitors. 

During the past month 19 vessels, of an aggregate of 17,650 
were launched from the Clyde shipyards, as compared with 25, 
26,981 tons, in the same month of 1884. The work of the eight 
months comprises 179 vessels and 129,608 tons, i 192 of 
198,594 tons in the ——ue ree of last year, and 197 of 
262,210 tons in 1883. There are about 119,370 tons of shipping now 
in course of construction, com with 150,000 tons at this date 
last year, and 292,000 tons in 1883. 

Messrs. Russell and Co., shipbuilders, Greenock, have made a 
reduction in the wages of rivetters, which has been the occasion 
of a strike among the workmen, who allege that their pay is cur- 
tailed by 25 per cent. 

On Tuesday the Clyde was visited by Lord George Hamilton, 
First Lord of the Admiralty, Lord Walter Kerr, Mr. Ashmead- 
Bartlett, M.P., Mr. Ritchie, M.P., Admiral Brandreth, along with 
Viscount Valletoot. The party came from Belfast to Greenock in 
the Enchantress, and there going on board the Clyde Trustees’ 
steamer Clutha No. 6, they visited in succession the shipbuilding 
yards of Messrs. William Denny and Brothers at Dumbarton, 
Messrs. J. and G, Thomson at Clydebank, Messrs. Elder and Co. 
at Fairfield, and Messrs. Napier and Sons at Govan. They were 
attended — David Rowan, “a chairman, Provost Browne, 

Mr. J. L. Mitchell, and Mr. A. M‘Onie, members of the Trust, 


together with Mr. Deas, the engineer, and Captain White, harbour 
master. Their lordships were shown over the different yards by 
members of the respective firms, and appeared much interested in 
what theysaw. Their i ion of the yards of Messrs, Thomson 
and Napier and Sons enabled them to see mone being made 
with the Admiralty contracts now in course of execution. In the 
evening their lordships were en i to dinner by the Clyde 
Trustees in the Queen’s Hotel, and they afterwards left with the 
ight mail for the south. 

he Clyde has also been favoured this week with a visit from 
the Committee of Lloyd's, together with the chief inspectors, who 
likewise paid visits to the different shipyards. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE more gratifying accounts received as to the condition of the 
corn and cotton crops of the United States is certain to have a 
beneficial effect on English trade with American markets, and 
more particularly in respect of Sheffield. It was stated early in 
the year that the American harvest would be far below the aver- 
age ; but it is now reported that the yield will be abundant, even 
**more abundant than usual.” This will give the men of the West 
more money to spend on hardware and cutlery, and do something 
to restore animation to the somewhat drooping business between 
Sheffield and the Transatlantic markets. Already several good 
orders have been received by one or two | American houses, 
which have enabled the employers to put their men on an extra 
day per week, and it is hoped that the fall trade will be greatly 
improved, so as to afford something like constant work for the 
artisans, who have borne their adversity very bravely during the 
last eighteen months. 

A Sheffield gentleman who has just returned from the United 
States tells me that the manufacturers in this country have really 
no conception of the extent to which the Americans are using 
mechanical appliances in the production of goods for which it has 
long been considered that hand labour was indispensable. This, 
he says, has been going on for a long time; and while the Shef- 
field firms, laudably eager to maintain the quality of their goods, 
were adhering to the old system of manual labour, the Americans 
were quietly and vigorously elbowing them out of the market 
by placing upon it machine-produced goods which were quite equal 
to the work required of them, and were far cheaper. hen the 
mischief was well-nigh accomplished, the home maker realised the 
gravity of the situation, and set himself—by having recourse 
to mechanical production—to win back the lost markets. In addi- 
tion to other industries, the file, edge tool, and saw trades have 
been injuriously affected. My friend, who has been for many years 
associated with the principal engineers in the Sheffield district, 
says he found his firm’s finest machines being used all over the 
States. They sent over workmen to erect these machines, and the 
workmen not only stayed there themselves but induced others 
to go over and join them. In this way the American had not 
only the benefit of the best Sheffield-made machinery, but the 
most skilful artisans. His opinion is that in the higher classes of 
cutlery, particularly spring cutlery, as well as in the finest crucible 
steel, Sheffield will continue to hold her own; but that in files, 
saws, edge tools, and similar goods, the American market has 
almost gone already, and in a year or two will go entirely. The 
Bessemer plant, he said, eclipsed anything he knew of in this 
country. There is no prospect of any change for the better in a 
demand for Bessemer or the lower grades of crucible, and in 
secondary qualities of table cutlery he thinks the Americans will 
be abundantly able to supply their own wants. It is chiefly in the 
of the old staple that Sheffield must retain 

er supremacy, or new markets in India, Chi Japan 
to oa up for the loss of the old. : 

A local firm of cutlers, I am told, have recently com: 
unique order for the East in the form of splendid] 
daggers for the body guard of the Emperor of * 
for the hilts were sent from Japan, and the ivory 
the solid tusk of the elephant. Itis 
said that the work done on each dagger cost £25. Some very fine 
scissors for Persia have also been completed of late. The work 
required for that country is of an unusual kind, the scissors bei 
as utility. 

In the heavy industries several departments keep fairly well 
empl » though it cannot be said that there is any change 
animation in the iron trade as is reputed elsewhere. A 
more hopeful feeling, however, prevails in commercial circles, and 
there is a slight ee again in the stock exchange values of 
local companies, following a steady drop in the quotations. Reduced 
dividends, with two exceptions, have been the order of the day 
during this year. Even Messrs. Vickers, Sons, and Co., who pay 
their dividend quarterly, have paid their last at the rate of 10 
cent. per annum, mate of 14 par por peur Sa 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE coal trade remains in a sluggish condition, and e last 
week again showed a decline, Cardiff sending only 118,000 tons in 
round numbers, as against 122,000 tons in the previous week, and 
Newport 32,000°tons as against 45,000 tons. Swansea, on the 
other hand, shows a small increase of 2000 tons. 

e a satisfactory c'! ° e important ing at 
Ynysybwl, to which I referred last week, remains unproven, and 
some of the mining engineers in the locality begin to shake their 
heads dubiously. Still, I have strong hopes yet. The history of 
nearly every important colliery has been the same. 

Coedeae, Merthyr Vale, Harris’ Navigation, Mountain Ash, all 
have had their disastrous e 

One of Mr. Cory’s collieries is, I hear, to be closed this week. 
The Naval Colliery a remains as before, and the statement 
current is that no will be sent to bank for three months. 
About 600 men are idle. Mr. Cory will further increase the iron- 
workers by 300, and to this a large number may be added from 
other collieries. Two or three turns a week is the state of things 
at most collieries, and house and steam coal are alike in a bad 
state. Collieries hitherto of the most i and 


This week Mr. W. T. Lewis and Sir Elliott sailed for 
Halifax by the ine, on a professional visit to the coal-fields 
of Nova Scotia. It is Mr. Lewis’ intention before ing to 


visit the iron and steel works of the United States. Last w 
and Mr. Galloway conducted some interesting experiments in the 
Dowlais collieries with the Abel water cartridge and dynamite. 
The object waa to test the question of the extension of explosions 
in coal mines 
will soon be forthcoming. 

House coal quotations are low, but fail to trade. 
Present prices are, for No. 2, 8s., and for No. 3, 8s. 6d. per ton. 
Small steam is pro ggg ay account of the lesser quantity of —_ 
steam wanted, and 5s. 3d. for best samples is easily obtainable. 
If the present state of things should last r 
soon be reached, 

In the iron trade there is not much to report. I fancy a slightly 
firmer tone is noticeable, though make is small. Last week the 
entire shipments from Newport and Cardiff only amounted to 4000 
one was 1300 tons to Sunds- 


Grave doubts are afloat that a yp meditated at Pentyrch. 
Notices are out, and as these incl: colliers, there is a strong 
that a stoppage is intended, until probably an improve- 


he 


coal dust, and evidence of an important nature | Sou 


anticipate 5s. 6d. will | German h 


ment takes place in the trade. Possibly this stoppage may not 


include Melingriffith. 

A better condition is to characterise the tin-plate 
trade. Iam told that more orders than usual are being placed at 
Swansea, and that works in Monmouthshire, which have ina 
dormant state, are about to be restarted. Rhiwderin men are 
going in at the old prices. 

Makers are mee buyers half-way, and are not quite so fixed 
in prices. Common cokes, for instance, instead of being firm at 
15s., are quoted at 14s. 6d., and even at 14s. 3d., and at these 
figures a good deal of business is being done. Some kinds are 
I for as low as 14s, Siemens steel plates fetch 15s. to 


Tynybedw Colliery is henceforth to be carried on by day-to-day 
contract. 


LAUNCHES AND TRIAL TRIPS. 
On Tuesday, the 1st September, Messrs. Earle’s Shipbuilding 


and eering Com launched from their yard, at 7) 
fine steel screw steamship, the sang built for the coasting trade 
to the order of Messrs. Thomas Wilson, Sons, and Co., of the same 


_. The dimensions of the vessel are as follows: 150ft. long, 
beam, and hold, classed Al* in = 
iverpool Registry. as poop aft, bri over engines 
boilers, and topgaliant forecastle forward. She is provided with 
water-ballast forward and aft for trimming p' , and is ri 
as a schooner with two pole masts. The rudder is made of cast 
steel, Messrs. W. Jessop and Sons, of Sheffield. There is 
accommodation in the poop for captain, and cabin under —— 
amidships for the mates and engineers, the crew being berthed 
the forecastle. As the vessel is intended primarily for a ye. 
poses, the arrangement of holds, hatches, &c., is such as wi ord 
ample facilities for handy working. She will be fitted by the 
builders with their triple compound three-crank engines, ——s 
cylinders | 22in., and 36in. diameter by 24in. stroke, whi 
will be supplied with steam from one single-ended steel boiler 
made for a working pressure of 150 lb, to the square inch, 


Mr. CHARLES JAacomMB, who has been wits to the Times 
nang that the sewe' of Tottenham might be connected 
with the metropolitan outfall sewers, seems to hold curious notions 
as to relative capacities of sewers of different sizes. He proposes an 
inquiry, which he says “ would show whether or not a 3ft. pipe drain, 
or two of 18in.—which would involve half the cost of excavating— 
one for day and one for night purposes, as required, from Totten- 
ham to Spring-hill—which might be laid down in a month—would 
carry or not, all or the major part of Tottenham drainage.” 


A Rattway REMINISCENCE OF THE UNITED States.—It 
is fifty-three a since the first trial trip was taken on the 
Albany and Schenectady Railroad. The following amusing note 
of the occasion is from the American Electrical Review :—‘‘ The 
cars were coach bodies from an Albany livery stable, mounted on 
trucks. The trucks were coupled with chains, leaving 2ft. or 3ft. 
slack, so than when the train started the passengers were ‘ jerked 
from under their hats,’ and in stopping they were sent fiying from 
their seats. The locomotive fuel was pitch pine, and a dense 
volume of the blackest smoke floated toward the train. ose on 
top of the coaches had to raise their umbrellas, but in less than a 
mile the cloth was burned off, and the frames were thrown away. 
The passengers spent the rest of the time whipping each other’s 
clothes to put out the fire, the sparks from which were as big as 
one’s thumb nail. Everybody had heard of the trip, and came 
thronging to the track as though a presidential candidate was on 
exhibition. They drove as close as they could get to the railway, 
in order to secure a place to look at this new curiosity. The horses 
everywhere took fright, and the roads in the vicinity were strewn 
with wrecks of vehicles.” 


Sir Joun Fow.er.—Mr. John Fowler, C.E., has been made a 
ht Commander of St. Michael and St. George. Sir John 
Fowler, who is a -president of the Institution of Civil Engi- 
neers, was bornin 1817. He is the eldest son of Mr. John Fowler, 
of Wadley Hall, Sheffield ; as pupil of Mr. J. F. Leather, the well- 
known hydraulic engineer, he cbtain ed his first practical know- 


ledge under that gentleman in the construction of the reser- 
voirs which supply the town of Sheffield with water. after- 
wards surveyed the country for a line of railway between Stour- 


bridge and Birmingham, passing through Dudley and Wolver- 
h t This railroad was commenced twenty years later by 
Mr. Brunel, and completed by Mr. Fowler. He became acting- 
engineer in the construction of the Stockton and Hartlepool 
Railway, and was afterwards engineer and general manager of the 
Clarence, and of the Stockton and Hartlepool. At the age of 
twenty-seven he was selected as engineer for the Manchester, 
Sheffield, and Lincolnshire Railways. Removing to London, he 
was af! engaged in the laying out and construction of rail- 
ways, docks, &c., in the United Kingdom and the Continent. His 
works included the Oxford, Worcester, and Wolverhampton 
Railway, the Severn Valley, Mid-Kent, London, Tilbury, and 
Southend, the Great Northern and Western of Ireland, the 
Victoria-station and Pimlico Railway, the Millwall Docks, and 
other undertakings connected with the reclamation of lands from 
the sea, and improvements of rivers. His best known work is 
the Metropolitan Inner Circle Railway. He was chief engi- 
neering member of the 1 Commission on Irish Railways, 
consulting engi to the Great Northern oy the Great 
Western, and other companies, as well as the Government 

t. Sir John Fowler is ‘now the Conservative candidate for 

hire, which includes his birthplace. 

GERMAN ENTERPRISE ABROAD.—M. Guyraud, who is in oo 
of the French Consulate-General at yo hg ges that the 
Central Society of Commercial Geography, Berlin, has come to an 
understanding with the German Export k for the organisation 
of an .r intended to make German manufactures better 
known al than in the past. A commission furnished with 
samples selected with the greatest care will successively visit the 
various and great centres of trade in foreign countries, where 
its mem will study the requirements of the place, and the con- 
ditions under which German ucts may be imported to such 
places, so as to compete with the merchandise of other nations. In 
order to assure for its work a continuous influence, the commission 
will inter into permanent relation with German firms already esta- 
blished in those centres on a solid basis, and who would thus 
become its correspondents. In places where no German subject 
has settled under conditions w would meet the requirements of 
the commission, the latter would leave one of its members there 
to carry on its work. These members comprise not only paid 
officials, but volunteers travelling at their own cost and on their own 
account, The commission will first visit the northern ports of 
Africa, and travel to the Levant, visiting also various ports in the 

of , such as Salonica, the 

and wherever it would be assured of the immediate co-operation 
German merchants. In order that foreign competitors may not be 
unduly set on thealert, the chief of the expedition has authority to 
vary his itinerary, acco! to circumstances. The undertaking is 
all the more worthy of notice from the fact that the attention of 
ouses has been directed to the Mediterranean basin only 
for a comparatively short number of years. In the Levant the 
small German colonies in Asia Minor and Sm have raised up a 
current of trade which German firms at home are somewhat 
strengthen and develope. With regard North 
frica, Algeria in particular, Germany is now importing 
thence quantities of wines, cereals, and other native produce, 
and is ing to carry her own manufactures to the market in 
return. Her trade with Spain and Italy has greatly in » as 

is shown by the official return.—Liverpool Journal of Commerce, 


capable of turning out 1200 tons of coal daily, are sending up 600 
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NEW COMPANIES. 
Ps 5 following companies have just been regis- 


Electric Locomotive and Power Company, Limited. 

Upon terms of an agreement of Md 31st July 
(unregistered) this company pro} urchase 
the several interests of the taco lectrical 
Company, Limited, and C. P. Elieson, in patents 
for the production of electricity and for trans- 
mitting motive power from electric motors, It 
was incorporated on the 14th inst., with a capital 
of £50,000, in £5 shares, with the following as 
first subscribers :— 


“George Hamilton, ee 1 
*P. T. Lironi, Walnut House, 1 
Wickham, Cromwell House, Leytonstone. 
merchant 1 
Watson Smith, Hainhault-road, 
+ nt . 1 
. Protherew, Hainhault-road, Leytonstone, 
auctioneer . 1 
Elieson, 7, “Drayton-road, ‘Leytonstone, 
1 


electrician 
F. — 36, “Spondon-road, Tottenham, engi- 


The number of directors is not to exceed seven ; ; 
qualification, 400 shares; the first are the sub- 
scribers denoted by an asterisk, and Mr. Richard 
Cory, of Cardiff ; remuneration, ” £1000 perannum, 
and in any year in which the dividend is is not _ 
than 10 per cent. a further amount somal to 5 p 
cent, upon the 80 Mr. P. 
son is appointed managing 


Berry, Catherwood, and Berry, Limited, 
This company was registered on the 25th ult., 
with a capital of £2000, in £1 shares, to carry on 
the business of engineers and commission mer- 
chants in all branch The subscribers are :— 


es, 
Shares. 
1, St. Ann’s-road, Stamford-hill, 
en, 
I Berry, 1, ‘Bt. Ann’s-road, Stamford- 


i. $8 and 30, “High-street, 
Hampstead, engineer 
Catherwood, 81, Victoria Park: road, E, 
R. A. Schiner, 1, ‘Bt. Ann’s-road, Stamford-hill, 
Potter, 5, ham-road, West-green, N., 
retary toa ing society 


| EES of directors is not to be less than 
two, nor more than four; the first are the sub- 
seri denoted by an asterisk. The three first 
subscribers are appointed os and are each 
to receive £2 per week. Mr. T. W. Catherwood 
is to receive £6 per annum and £5 per cent, upon 
all business introdaced through him, 


Samuda Brothers, Inmited, 

This com to carry out an agree- 
ment to the City of London 
Contract Corporation, Limited, of the first part, 
Bernard Moore, of the second part, and this com- 
pany for the third » for the sale to the com- 


pany of the shipbu yards, works, Lam and 
— effects of the ess of ship! _ 
on by Messrs, uda Brothers, 
Poplar. It was on the 25th’ ot “ith 
a ame of £100, in £10 shares. @ sub- 
scribers are :— 


J. A. C.E., 49, Starch-green-road 

B. Elliott,” 108, Forest-road, Dalston, ac- 
countant 

A. Challenor, 1,  South-square, Gray's-inn, ‘secre- 


W, Best, 2 2, St. N.W., “secretary 

aco 

A. Davidacn, $6, Porchester-square, merchant 

F. J. Funell, Lawn House, Shepherd’s- 

T. Grover, 17, Devonshire-square, W., 
The number of directors is not to be less than 

three, nor more than seven; qualification, shares 

or stock of the nominal value of £200; the sub- 

scribers are to appoint the first, and actad interim, 

per annum to each director, 

with an additional £100 per annum to the chair- 

man, 


Lewis Hand Fire Extinguisher Company, 
Limited. 


Upon terms of an agreement of 24th July this 
company p to purchase from an American 
company of ‘the same title the British patent 
No. 3892 for improvements in hand fire extin- 
guishers, It was 50000 on the 20th ult., 
with a capital of 000, in £1 shares. The 
pure consideration is ‘£20,000 in fully-paid 
shares. The subscribers are :— 

res, 


G. 11. Daw, 57, Threadneedle-street, gunmaker 625 
Cc. 8, Gracechurch- land estate 


625 

HA. A. Moen, ‘38, “Old Jewry 625 
Rowan, Gracechurch-street, surveyor. 625 

625 
H. Bowen, Enfield 625 
Burgett, 26, High View- road, Upper 


The pales of directors i is not to be lees than 
four; qualification, 20 shares; the subscribers are 
to appoint the first and act ad interim; remune- 
ration, £1 1s. per director for each meeting. 


General Compressed Air Power Company, 
Limited. 


This company was registered on the 22nd ult., 
with a capital of £50,150, in 5000 shares of £10 
each and 30 founders’ shares of £5 each, to 
acquire and work the following letters patent :— 
No. 5363, A.D. 1882, for ‘‘ Improvements in and 
appertaining to the treatment, distribution, and 
application of compressed air for motive power 
and other purposes, and in apparatus therefor,” 
the invention of Messrs. Thomas Alfred English 
and John Sturgeon; No, 5232, a.p. 1883, for 
“Pipe systems for ‘distribution and suppl} of 
compressed air,” the invention of Messrs, John 
Sturgeon and C.J. T. Hanssen; No. 16,568, A.D. 
1884, for ‘* Improvements in meters for registering 
the supply of com air to users in systems 
for motive power distribution, and for other pur- 
og ” the invention of Mr. John Sturgeon; 
964, A. “Causing air and fluid 
meters distributed various districts to transmit 


to a head office, or other central point, a record of 
Sturgeon; No. 2839, A.D. 1885, for ‘ Improve- 
ments in and appertaining to the laying of pipes 
air, or other purposes,” the invention of Mr. John 
Sturgeon. ‘he subscribers are :— 
10 Shares, 
J. Fitegerald, 3, Philbeach- 
F. Rogers, 5, Great Winches street, tele- 
graph engineer ae 
Robert Fowler, 6, Lombard- street, engineer .. 
F. N. Newton, 9, Warrin on-crescent, engineer 


their indications,” the invention of Mr. John 
and mains in streets for the supply of compressed 
£ 
R. T. Jenkins, C.E., 16, King William-street 
lens, 8.W. . 
Canning, C.E., Great Winchester-street 


1 
‘The number of directors is not to be. less. than 
three, nor more than nine; the subscribers are to 
appoint the first; qualification for subsequent 
directors, 50 8) 3 remuneration, a sum not 
exceeding £1000 per annum, 
Domestic Inventions Association, Limited. 
This company proposes to uire and sell 
inventions patented or also articles 
and inventions protected under the Trade Mark 
and Designs Act; to take out patents at home 
and abroad, and to advance money to inventors 
and others for a like purpose. It was registered 
on the 25th ult., with a capital of £2600, in £10 
shares, of which 60 are A or preference shares, 
Deferred Shares. 


John Ward, Northfleet, 1 
E. Player, e, Cai ge, accountant p | 
J. Gowen, 120, Salis Vleck 
Armitage, 4, =. 


eConnal, 3, Clifford’s- inn, 80) 
P. T. Bingley, 9, Chesterton- Ken- 
a. commission agent . 
W. M. Harding, 9, West-terrace, Fairland Parke, 
Kingsland, surveyor ee 
Most of the regulations et table A ‘of ‘the Com- 
panies’ Act, 1862, are adopted. 


Kit Hill Granite Company, Limited. 

This company was registered on the 24th ult., 
with a capital of £30,000, in 21,000 preference 
and 9000 ordinary shares of £1 each, to acquire 
the — and business of the Tamar and Kit 


Hill Granite Company, Limited, of Gunnislake, 
Cornwall, subscribers are :— 

Shares. 
W. J. Chalk, C.E., Gunnislake.. .. .. .. « 1 
Brunton, C.E., 13a, Great 1 
F. H. Grove, 15a, ‘South Audley-street . 1 
J. J. Brunton, C.E., 134 Great George-street 1 
jor-General A. Light, 44, Emperor’s-gate, 
Lieut.-Colonel 8. G. “Woodard, 15, Nevern-square, . 
W. C. Vokes, 80, Limerston-street, 1 


The number of directors is not to be lees than 
three, nor more than six; qualification, 100 
shares ; the first are the subscribers denoted 
an asterisk, who may add four to their number; 
the company in general meeting will determine 
remuneration, 


SAND DUNES. 


M. CAMBRELENT, Inspector of Public —— 
has made a report to the Agricultural Socie 
France on the Tabject of the dunes in the lan 
Gascony, of which the following is an etemnetiee 
abstract from Nature. The subject is one which 
has important bearings on some harbour engineer- 
ing questions. These sand-hills cover a surface of 
more than 85,000 hectares ; they are more than 
80 metres high and 5 to 6 kilometres wide. Before 
a method of arresting these was discovered they 
were constantly being pushed inland by the winds, 
invading and covering fields, villages, and even 
burying churches up to their towers. In 1780 
Brémontier sought to render them immovable by 
planting them, after many experiments designed 
to develope ee vegetation. His work has 
been continued with verance, and it is only 
recently that it has n completed, and these 
85,000 h » which d all the country 
adjoining, have become covered with a rich forest 
vegetation which has fixed the dunes in one place. 
A great public danger has been converted into a 
large forest. But this work, which renders perma- 
nent dunes already existing, has not prevented 
the sea from throwing up on the coast new sand 
day by day, which forms dunes, which in their 
turn invade the permanent dunes. After having 
fixed the old ed ills the problem was to prevent 
the formation of new ones. To solve this it was 
decided to construct a dune above high water, in 
which all the conditions of the movable dunes 
would be reversed. The form given to the latter 
by the wind is such that on the side of the sea they 
present a gentle slope, which the sand can mount 
easily as on an inclined plane, in order to fall down 
a steep decline. It is by the gentle slopes forming 
a series of inclined planes that the sand moves 
forward. The formation of the new dune was 
encouraged, but it was directed in such a manner 
that it had a steep slope on the side of the sea, 
To secure this a wooden palisade was erected about 
120 metres away from the sea all along the shore. 
The sand first struck against this in its progress, 
and fell at its foot, a portion of it escapi 4 epee 
the interstices left between the planks. The latter 
was carried some distance b Ave force of the wind 
and fell, forming slight s , while the sand 
which fell at the foot of the palisade on the side 
near the sea formed a steep incline. Soon this 
reached the top of the palisade, and then the 
planks were drawn up by means of a special imple- 
ment to the needed hei and the 
continued as before, the on the side of the 
sea growing steeper, while ¢ e other got more and 
more gentle. Ultimately the dune reaches such a 
— (generally 10 to 12 metres) that the sand can 

onger get over it, and it is definitely arrested 
between the barrier and the sea. It falis back on 
the shore, unable to advance, until contrary winds 
come and blow it out to seaagain. To fix the 
sand on the other side of the barrier, the Arundo 
arenaria is planted. The roots penetrate to a 
depth of 4 or 5 metres, and the plant always keeps 
its head above the increasing sand. The results 
obtained by this new dune—says M. Cambrelent 
—have been complete. The most violent storms 
have not been able to carry the sand over it; the 
latter has fallen back on the shore innocuous, and 
the advance of the inexhaustible sand coming from 
the sea has been absolutely arrested, 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


Applications for Letters Patent. 
in italics. 


25th August, 1885. 

10,025. Kwirrinc Macuine, W. Aiken, London. 

10,026. Car VentiLators, A. Bell, Lon 

10,027, Rover for Corron Warp, &., Macutnery, J. 
Har land and 8. Settle, Bradford. 

10, 028, the of in Pipes, 
D. Fulton —(8. Laroche, France.) 

10,029. ExTINGUISHING Lame Burners, O. Mason, 
Birmingham. 

10, ong Woven or Fettep 8. War- 

10,031. Commonications, H. Westman, 
Birming! 

10 032. Fitters, W. Thompson, Claughton 

Heartus and Fenpers, 8, B Sutcliffe, 
on 

10.034, Cirps for Macnines for StRETcHING, &c., 
Woven Fasnrics, D. P. Smith, London. 

10,085. Gas Stoves, C. Partington, London. 

10,036. Door Cnecks, D. Doyen, London. 

10,037. PortaBLe Cover or Awnina, E. H. Grey, 


ndon. 

10,038. Naiis, W. A. Large, London. 

10,039. Sarery Pap.ocks, A. Vachette, Paris. 

10,040, Warproses, &c., W. J. Roffe ,London. 

10, DupLex Topacco Povucues, T. F. Ward, London. 

20,046. Gen Sewino Macuiyes, J. W. Ramsden and H. 8. 

London, 

10,043.  SaTCHEL-BoTTOM PaPER Baos, J. H. Johnson. 
(Europea Paper Bag Machine Company, U.8.) 

10,044. or Revievine SEa-sickness, W. 
Dodshon, London. 

10,045. TrLescorg or MAGNIFYING Grass, H. J. Haddan. 
—(B. Rodi, Germany.) 

10,046. TREATING TEXTILE MATERIALS with Liquips 
and Gases, H. J. Haddan,—(Pelzer and Fils, 

10,047. Borrte Stoppers, E. L. Lloyd and C. C. 
Joly, London. 

10,048. SecurtNe Siipixe Sasnes of Wixpows, M. N. 

w, Glasgow. 

10,049. THERMOSTATS, W. E. Gedge.—{H. F. Perry, 
United States.) 

10,050, Borries and Stoppers, D. J. Monk, London. 

10,051, CLEaNtNG the CyLinpErs of CaRDING MACHINES, 
E. wards.—(H. Honegger, Austria.) 

10,052. Starrs, G. Taylor, London. 

10, 053. Boots and LecarNes, T. Stanfield, Liverpool. 

10, 054. BLowER J.F. London. 

10,055 . BLast ne . Bonehill and L. Hagué- 


Halon, Liverpool. 
W. P. Thompson.—(F. Lehner, Ger- 


ULCANISING RUBBER, Seabury, London. 

10,059. Sauce, F. Russell, London. 

— SHEAF-BINDING HARVESTERS, &c., J. Howard, 
E. T. Bousfield, and G. Gibbs, London. 

10,061. Printixa, &., MAcuINERY, W. Conquest.(R. 

Hoe and Co., United States. 
10,062. Laps, A. Kitt, London 
10, panama Tires, W. H. Bates and H. Faulkner, 


Lon 
Firmty Rats, MacG. Knowles, 


10,065. THERMO-ELECTRIC Batrerizes, H. E. Newton.— 
(A W. Cook, Switzerland.) 
10,006., SrorrERING Borrizs and Jars, J. W. Hall, 


10,067. Srezerinc Gear, J. D. Jack, London. 

10,068. Jer Proputsion, T. Griffiths, London. 

10,069. FLoatinc BreakwatTes, G. F. Redfern.—{L. T. 
ideville, France.) 

Fountai Pens or F. 8. Bartram, 


10,71, Bass Bearrincs for F. Ellery, 
Batt Bearixes for F. Ellery, 


10,073. &c., CaBriotets, C. A. Floyd, London. 
10,074. TELEPHONE ToL System, J. Y. Jo! nson.—(H. 
Bdmunds, jun., and C, T. United States.) 
10, er Lamp, V. Klan and F. Spurny, 
jon. 


26th August, 1885. 
10,076. Perroratinc Macuines, W. Rhodes, Wakefield. 
10, 077. VerticaL Brys for Gram, &c., W. B. 
and J. A. Johnson, Wigan. 
10 078. Hats and Caps, W. H. Blackwell, a ad Hill. 
10,079. HavULING Grips, W. 8. Parkes, Walsall. 
10,080. from SULPHURETTED HYyDRO- 
agen, E. W. Parnell and J. Simpson, Live 
10,081. StretcHinc Woven Fasrics, H. Wallworth and 
. Hargreaves, Halifax. 
10, 082. PREPARING MaTeERIALs for RooFixe Purposks, 
Storer, Glasgow. 
10,083. Constructinc Furnaces, J. Storer, Glasgow. 
10,084. Cirps usepD in Macuinery for WovEN 
Fasrics, J. Dalglish, Glasgow. 
10,085. ogee CompLex Orgs, C. B. Phillips and G. 
er. 
10,086. PowER Gear, J. E. Rogers, Smethwick. 
10, '087. Wixpow Sas Fastener, J, Johnson, Blyth. 
10,088. Boots and Suogs, W. Barlow, London. 
10.089. Mutxs for Spinnino, &c., W. Heaton and J. 
Catterall, London. 
10,090. Ropes, &c , E. 8. Sa . London. 
10,091. SocketreD Dratn, &c., Pipes, C. E. Newton, 
London. 
10,092. Corron and Wooten Dryine Fe ts, &c., J. 
Kenyon, London. 
10,098. ApyusTaABLE Curr C. Hawxwell, Bir- 
mingham. 
10,094. Canriaces, J. London, 
10, Hyprants, W. Bell, London. 
10,096. Drivino SPrnpues, G. F. Dawson, L. Firth, and 
A. Ashworth, London. 
10,097. RAILway Burrers, A. Jackson, London. 
10,098. Srockinc Knittinc Macuine, W. and C. W. 
Harrison, Chorlton-on-Medlock. 
10,008. Carp CLorHine for Carpina Enornes, J. T. 
lows, Manchester. 
10,100. Wasustanps and Lavatortes, H. A. 
taker, London. 
10,101. Latae CarRRIER, A. illar, Glasgow. 
10,102. Ram Fastenrycs for J. Poyser, 
London. 
10,108. Hancrnc Ruppers, T. G. Tagg, London. 
10,104. PortaBLe Buiast River HeaTtinc FURNACE 
Stove, W. W. Arbuthnot, N. A. Mercer, and J. B. 
Guy, London. 
10, CLEANING PIPES Cigar Hotpers, A. W. 
mery-Moore, 
10, 106. rents for Frre- oy R. W. Studdy, London. 
10,107. Spar Dicoers, J. R. Bell, London, 
10,108, Rivettine Macuines, L. Delaloe, London. 
10, 109. Caces, F, Ayckbourn, London. 
10, 110. ManuracturRine Sucar from AmyLacsovs, &c., 
A. C. Henderson, London.(@. Durozad, 
Trance. 
10,111. Emprorperine Macuiygs, R. Blau, London. 
10,112. Propucine a Dravont in Furnaces, A. Reis, 


don. 
10,118. Srups, ScarF Rives, &c., G. Gotz, 
114, Rartway Carriacgs, &c., U. Scott, London. 


0,115. Roors, &c., with SHEET Metal, A. 
rtin, London. 


10,116. SEwinc Macutnes, W. London. 
. G, Attree, 


mndon. 
10,119, Try Srurr, &¢., 8. H. S' ens and 
8. Rodda, London, 


10,117, Hypravtic Enornes, W. Speight 
10,118. Umpretta and PARASOL Sricxs, 


10,120. Coat Currixa Macuines, T. and R. W. Bower 
and J. Blackburn, 


10,121. “Manuracrorine from Horn, &., 
E, G. Brewer. —(D. Robbiati, Ii 

10,122. Current REGISTERING OF. 

‘eatman, London. 
10.128. Liquip Distxrecrants with Water, 
. J. Bishop, Brondesbury. 

10,124. Preservinc Driep or CookeD Meats, A. J. 
Boult. it.—{L. M. Rousseau, France.) 

10,125, VaLves, H. Trott, London. 

10,126. TELEPHONE TRANSMITTERS, R. Pryor.—{ Miles 

and Co., New Zealand, 

10,127. TYPE Writers, J. Cox, London. 

10, 128. Wire for use in Boor and SHoe Naina 
Macurnes, H. H. Lake.—{H. S. Bacon, United States.) 
17th June, 1885, 

10,129. Roap Rotiers, J. and McLaren, 


Lon 
H. H. Lake.—({C. Collin and Co., 


10 Ps Prorectinc APPARATUS or INSTRUMENTS in 
Evrcrnicat H. H. Lake.—(D. J. Cartwright, 
‘nited States. 
ts, &c., J. A. Thi 
193188. SIGNALLING APPARATUS, Davis, 


10,184. Catcutne Insects such as BEeTwes, &c., W. L. 
Wise.—(J. V. Abbott, France.) 


27th August, 1885. 


10,185 Lanterns, H. J. Allison.—(H. Gliser, Austria ) 

10,136. Houpers or for Cur Fiowers, J. M. 
Gibbs and A. E. Ragg, Chester. 

10,137. Removine Sewace from Cesspoois, &c., W. 

pence. ‘3, Russia.) 

MACHINERY for Printixe Spoots, C. Watson 

W. R. Landfear, London. 
10,19, TREATING HYDROCARBON Bopres, J. K. Field, 
ndon, 
— > Anm™MaL Traction of Carts, &c., J. Harkess, 


10,141. Enc Campbell, Glasgow. 
10,142. Vent Peas, pley, and F. 


Spong, 
10,148. Fitter Presses, J. A. Drake and R. Muirhead, 


ndon. 
10,144. of Yary, W. Norton, Oldham. 
10, for Turow1ne Livgs, &c., W. Burnett, 


10,146. —— Covp.ino, J. and J. E. Lees, Oldham. 

10,147. Treatinc Tannic Extracts, J. C. Mewburn.— 
W. Marchal et L. Bories, France.) 

10,148, Return Steam Traps, J. J. Royle, London. 

10,140. Fe Four Buowers or Pickers, T. and 8. Buckley 

10,150. Bepsreaps, F. R. Baker, Bir- 
minghaam. 

Se.r-actinc Tempies for Looms; G. Harling, 

lax, 

10,152. A Pusu-1n Connectixe Socket, H. Hart and 

R. Fltihs, Loi 


mdon. 
10,153. &¢, A. G. Speight, London. 
10,154. and DELIVERING GoLD, 


ps 
10,158, APPARATUS for ROLLED TorLet Parer, 


10,156. Drivixe for Bicycies, H. Pipe, London. 

10,1 57. Prevention of FRAUDULENT APPLICATION of 
Postace Stamps, F. J. White, London. 

10,158. Woop Biock Fioorine, W. Duffy, London. 

10, 159. AppLicaTion of TzRRa-coTta for ELEcTRIC 
Licntive, J. T. Armstrong, London. 

10,160. Hanornc Brackets, A. Sinclair, London. 

10,161. Propuctnc DecoraTiInG FILLets, E. A. Brink- 
mann, London. 

10,162. Protectinc Heets of Boots, H. H. Leigh.— 
(J. H. Peters, Germany.) 

10,163. ComBinaTion SHOE-HORN and E. P. 
Hinkel, London. 

10, Boarps for ApvEertisinG, E. H. 


10,165. of Trme-pizcr, Date-Box, and 
Postar and Raitway Inpicator and Latrer-Box, J. 


‘erguson, London 
10,166. for. Heatino, &c., J. Johnston, 


Mancheste: 
10,167. H. J. Haddan.—(F. P. France.) 
10,1 68. Vent Casks, F. A, Sharratt, London. 
10,169, Removine Cakes from FILTER- -PRESSER, B. H. 


rs an 
10,170. Buckets, Dz. McQueen Glasgow. 
10, 171. Texston Devices for FEEDERS of 
Brxpers, T. Wardlaw and D. Thomson, Glasgew. 
Svucar, P. Jensen.—(M. Cc. P. Barbe, 


10,173. Detixgatine Contours from ANIMATE FIGURES 
&c., J. Hunter, London. 

10, 174. Merer with Hypravtic or other Sprixcs for 
Water, &c., A. Bonna, London. 

10.175. PENHOLDER, F. F. J. Mann, London. 

10,176, Lever for one or more Pepas, W. B. Downey, 


endon, 
VaLvEs, A. J. Boult.(W. W. St. John, United 


10,178. Iysection and Dovcue Apparatus, J. 
ompson, London. 
179. for DrinkinG Guasses, C. W. Black- 
ndon, 
0.180. 180. "ELECTRICAL GOVERNORS, P. W. Willans, London. 
10,181. Gatvanic Batreriss, 8. Pitt.—(S. Stepanof’, 


Russia.) 

10,182. Car Szats, M. N. Forney, London. 

10,183. AuToMATIC APPARATUS, 

. R. Lake.—(W. Harkness, United States.) 

10.184. PorTaBLe Cranes for UNLOADING Wacons, W. 
H. Gittins, Live 

10,185. MANUFACTURE of Cupets, F. M. Lyte, London. 

10, 186. Umpreuas, E. Lindenberg, London 

10.187. ELectricaL Mgasurine Instruments, E, W. 
Lancaster, London. 


28th August, 1885. 


10,188. Srzam Borter Furnaces, A. Anderson and H. 
C. Paterson, Glasgow. 
and Tramways, W. R. Kinipple, . 


101 190. and Exevatine Corn, C. H. Job, 
London 


10,191. Macurnes, J. P. Jackson and W. 
Bruce, Liverpool. 

10,192. AvuTomaTicaLLy Deracutnc Horses from 
Venicues, T. Wilson, Ashton-under-Lyne. 

~ 193. ROLLER Buinp Furniture, W. Dobson, Man- 


ester. 
10,194. FASTENINGS ATTACHED to Exastic, L. Hogarty, 
— Cuarr for J. Moore, Rother- 


m. 

10,196. Doe Cox A. D. Melson, Birmingham. 

10,197. Screens for ScREENING Stone, T. 
Robottom, Nuneaton. 

10,198. Extinction of Frres, P. Jolin, Bristol. 

10, 199. Secuntnc HANDLEs to Swerpino Brusues, B, 

m and R. W. Kenyon, Halifax. 

10,200. Exastic Banps and Buttons for UmMBRELLAS, 
A. Whittle, Pendlebury. 

=. VENTILATING CaSKs AUTOMATICALLY, J. W. 

ke: 

10,202. USED by TarLors, W. Stiff, London. 

10, 203. Bicycte and TricycLe Sprine and SaDDLE 
ComBrnen, G. W. Pridmore, Birmingham. 

10,204, Berr Taps, &c., N. Ager, London. 

10,205. INsTRUMENT for EXAMINING “the INTERNAL 
Orcans of the Human Bopy, E. de Pass.—({B. du 
Rocher, France.) 

10,206. Braces, F. Hewett, London. 

10, 207. Printixe Macuines, J. H. Johnson.—(R. Hos 
and Co. U.S.) 

10,208. PRINTING Macutnes, J. H. Johnson.—({R. Hoe 
and Co., U &.) 
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10,209. Pristine Macuines, J. H. Johnson.—(R. Hoe 
and Co., U.8.) 

10.210. Privtinc Macurnes, J. H. Johnson.—(R. Hoe 
and Co., U.S.) 

10,211. Sprineiess Locks and Latcugs, H. Glendiniug, 
Carlisle. 


10,212. Antiseptic, Deoporant, and DisINFECTING 
Compoonp, P. Ockenden.—(H. Rocke and H. T. 
Tompsitt, Australia ) 

10,213. Swine Jornt for Pipes, A. Feist, London. 

10.214. ELectric SicNaLtinc Apparatus, &c., C. E. 
Zimdars, London. 

Fincer Rives and Tueres, J. Creeth, 


ion. 

10,216. Marcn-Box, A. Hodges, London. 

10,217. Compounp Expansive Steam Enorne, &c., J. 
Matthews, London. 

10,218. Proucns, H. J. Haddan.(F. W. Unterilp, 


ny. 

10,219. Meratiic Packrxe for Srurrinc-Boxes, J. J. 
Defalque, Belgium. 

10,220. HorsesHors, J. P. Bryce, London. 

10,221. Lrvoteum C. E. Lucas, London. 

10,222. Recervine, &c., Coms, A. W. L. Reddie.—(J. 


gy, Germany.) 
10,223. ExveLopes, O. Wethered, London. 
10,224. AuToMaTICALLY SauTTING oFF the Suppty of 
Warer to Cisterns, F. Baxter, London. 
10,225. Exrractine Ort from Maize, W. R. Lake. — 
(7. H. Jacobs and J. ¥. Lockwood, U.8.) 
10,226. Stoprertne Borties, T. Durrans, London. 
Motor Enorves, W. D. and J. Priestman, 
ndon. 
10,228. Bones and Faucets, A. Lamart, London. 
10 =, Heaps of Bicycies, &c., W. Bown and E. Corr, 
mdon. 
10,230. Pencii-cases, &c., E. H. Schmidt, London. 
10,231. TeLepHonic TRaNsMITTER, C. D. Abel.—(La 
Société Générale de Téléphones—Reseaux Téléphoniques 
et Constructions Electriques—France.) 


29th August, 1885. 
10,232. Rotter Skates, W. Green, Harborne. 
10,233. MicropHonss, J. J. Walsh, London. 
10,234. L. Chandor, London. 
10,235. GuLLey Grips and Srwer Traps, G. Kyte and 
F. Williams, Cardiff. 
10,236. or Repuctne Sotip MaTERIAs, F. B. 
elch, Manchester. 
10,237. SoLDERING ALUMINIUM, O. M. Thowless, Bir- 


mii 
Secoxpary Barreries, W. Beatson, Rother- 
m. 


10,239. Mrit Baskets, A. U. Ward, Bradford. 
10,240. Srrtixnc Daves, &c., 8. M. Pelly, Dublin. 
10,241. Macuinery for of Bars, P. Kirk, 
anchester. 
10,242, Ratt Fasrentnc Device, W. P. Thompson.— 
(L. E. Whipple, United States.) 
10,243. CLosinc Apparatus for Borries, W. Milward, 


verpoo! 

10.244. Apparatus for Detivertnc Gas on Boarp 
Surps, &c., E. Mansfield and W. Gadd, Manchester. 

10,245. Braces, J. W. Seddon, Manchester. 

10,246. Tipprnc for Empryrxc Wacoys, W. 
Cook, jun., Glasgow. 

10,247. Trace Fasteners, G. D. Sampson, London. 

10,248. AppLiaNce for the Epucation of 
W. B. Maxfield.—(P. W. Peckham, United 


States. 
10,249. WasTE WaTER PREVENTING CISTERN, J. White, 


mdon. 

10,250. Packinc and Preservinc of Fisn, C. M. Piel- 
sticker, London. 

10,251. SeLr-actinc Cut-orr Pressure Vatves, E. 
Davies, London. 

10,252. Borries, J. Y. Johnson.—({La Société Bruand 
and Berthier, France.) 

10.253. ELectric AvroGRaPHIc Printine Pens, R. and 

George, London. 
10,254. Sroprers for Borries, &c., B. Wood and D. 
ylands, London. 

10,255. Saucepans and Kerrues, N. Fellows and H. 
Winkley, London. 

10,256. Borriinc Macuryg, 8S. Bunting, London. 

10,257. Apparatus for MEasURING ELEcTRIC CURRENTS, 
A. G. Brookes.—{J. L. Huber, Germany.) 

10,258. Fastenrncs for Retort Lips, A. Dempster, 
Yorkshire. 

10,259. Lamp for Mrverat O1ts, J. Ristel- 
hueber, London. 

10,260. Dynamo-ELEcTRIC Macuines, J. 8. Sellon, 


10,261. Apparatus for Frepinc Sueets of Parer to 
Parintinc Macurines, J. Johnson and J. Stukley, 
London. 

10,262. Lawn-TENNIS Racgrets, H. J. Fitch, London. 

10,263. Layisc Woop Pavement, G. Walker, London. 

10,264. Hotprasts, R. C. Hope, London. 

10,265. Removinc VeceTaBLe SupsTaNces from Woot, 
J. C. Mewburn.—(F. Lorthiois, France.) 

10,266. Pipes for Smoxrxe, J. R. M. Mallet, London. 

10,267. Dryinc Corre Beans, H. H. Lake.—( Worth 
and Co., Holland.) 
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10,268. MeasuRE ApsusteR, J. Hicken, Landport. 

10,269. for Drivinc Macuinery, W. &. 
Dougali, Manchester. : 

— PRESSURE and Vacuum Gavucgs, A. Budenberg, 


ester. 
10,271. Brusn and Brusn Heaps, &c., G. E. Chapman, 
Chapeltown. 
10,272. Carns for Carpinc Fisres, C. Mills, 


ax. 
10,273. Buttons, R. Rogers, Birmingham. 
10,274. BREECH-LoaDING Guns, D. H. Willey, South- 


ampton. 

10,275, Warp Set_vepce Carriers, R. H. Wiseman, 
Manchester. 

10,276. Fasteninc Boots, Guoves, &c., A. Sugden and 
J. W. Haigh, Leeds. 

10,277. Orzratinc the Heaps of Looms for Weavine, 
J. and J. Ward, Halifax. 

10,278. Rotter Beam CLearers, J. Edge, Halifax. 

10.279. Movement for Grasp 
Actions, M. Weichsleder, London. 

10,280. ManiFoLD Memoranpvum or Sates Books, J. L 

"Connor, London. 
10,281. Stay Crasps, R., H., and B. G. Simpson 


mdon. 

10,282. VENTILATING, ExHaustiNG, T. W. 
Beverley, London. 

10 283. Compressinc and Expe.iine Gas and Arr in 
Gas Motor Encixes, W. Muir and D. C. Smith, 


London. 

10,284. Lamps for Bicyctes and Tricycies, W. Thoma: 
and J. Williams, Mansfield. 

10.285. Automatic PerroraTinc Macutne, F. E. P 
Ehrlich, London. 

10,286. StRaininGc Wire, J. Reid, London. 

10,287. Compinep Tank and Carco Vesseis, C. Arm 
strong and R. N. Tough, London. 

10,288. Sass Lirts, W. J. May, Birmingham. 

10,289. AuTomaTic PenpuLum System for Savino O11, 
R. C. 8. Woods and G. J. Lampen, Kirkgate. 

10 290. VaLves for Winp Musicat InsTRUMENTS, F. E. 
P. Ehrlich, London. 

10 291. Avromatic Musica, Instrument, F. E. P. 
Ehrlich, London. 

10,292. Fasreninc Ficurep or Speciat Iron, L. A 
Groth.—({K. L. Gocht. Germany.) 

10 243. SHorr_e with RenewaBie Top, L. A. Groth.-- 
H. E. Kiihn, Germany.) 

10,294. ApverTisine, D. Falcke, London. 

10 295, SmeaRinc Sueets of CarpBoakD, &e., A. J 
Boult.—(W. Ames Canada.) 

10,296. OxipEs of Try and Tin Satta, W. P. Thomp- 
son.—{k. Tamine and £. de Cuyper, Belgium.) 

10 297. MusicaL Sounps on InstTRvu- 

Hamma, Germany.) 


MENTS, J. 
10,298. ATTACHMENT tu Sewinc Macnines, I. Nasch, 
London. 


10,299, Spirrrina, &c., Gras, R. Howarth, London. 

10,300. PReventine and TREATING CERTAIN DISEASES, 
J. G. Claud-Mantle, London. 

10,301. Liquip Furnaces, &c., J. H. Selwyn, 


ndon. 
10 Rarsrno, &c., Grain, &c., D. D, Richards, 
ndon, 


10,303. PERAMBULATORS, J. Wiseman, London. 

10,304. Porous Piates and for Gatvanic Rat- 
TeRikgs, F. H. Varley, London. 

10,305. Prorectinc Suarrs, &c., from 
Corrosive Action, J. F. G. Common, London. 

10,306. Merats, ALLoys, &c., V. J. Grand- 
perrin, London. 

10,307. Presses for Batinc Corton, &c., W. Gaskill, 


don. 

10,308. War, &c., and Vessets, E. G. C. Bom- 
ford, London. 

10,309. and Parasoxs, A. Hill, London. 

10,310. Repuctne Friction, W. J. er, London. 

10,311. Propuctine Carson from RerusE Bark, W. 
Wells, London. 

10,312. Pump Vatves, R. Marshall and! G. H. A. 

ler, London. 

10,318. TREATING VEGETABLE Fisres for the MANUFAC- 
of Paper, G. H. Talbot.—{v. D. Gay, U.S.) 

10,314. Marste, E. J. Douglas, London. 

10,315, OnpNaNcE and Gun Barre.s, H. H. Lake.— 

W. H. Brown, United States.) 

10,316. Roastine O. Imray.—(V. L. de Pes- 

Argentine Republic, and A. J. de P. Hargreaves, 


10,317, Cask Provectites, O. Imray.—{H. Bischof, 
Bavaria, and A. Mieg, Saxony. 

10,318. Cask Prosectites with Gurpinc O. 
Imray.—{H. Bischoff, Bavaria, and A. Mieg, Saxony.) 

10,319. and Travetiers of Sprnninc FRaMEs, 
W. Clark.—{J. J. Bourcart, Switzerland.) 

10,320. Screw for Vessets, W. 
Zealand, London. 

10,321. VenrrLators or Macutnyes, B. J. B. 
Mills.—(@. Serramoglia, Italy.) 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Official Gazette. ) 


$22,486. Hyprant Fitter, George W. Shawk, Cleve- 
land, Ohio.—Filed December 29th, 1884. 
Claim.—The tubular part C, having its lower end 
externally screw-threaded and its upper part internall, 
screw-threaded, in combination with case B, whic’ 
engages with said lower external screw-threads, a 
cylindrical filter A, located within said case and part 


C, a tubular nut D, which engages with said u 

screw , and an annular pac E, which is 

compressed by said nut to clamp part C to the pipe, 

substantially as set forth 

$23,010. Hepor-rrmmer, William Williams, jun., 

Sugartown, Pa.—Filed August 30th, 1884. 

Claim.—{1) The centrally-pivotted cutter-bar C, in 

combination with the supporting frame attached to 


the body of the » an ’ 
tially as descri! hereby it is adapted to be elevated 


or depressed, and adjusted to cut horizontally or 
vertically, as set forth. (2) In a hedge-trimmer, a 
centrally-pivotted cutter-bar, in combination with the 
breast-plate D and intermediate cutter-bar supporting 
mechanism, as shown and described. 
$23,007. Rock ayp Coat Dritt, Thomas Willard, 
Woodville, Pa.—Filed November 20th, 1884. 
Claim.—{1) In combination with the drill and screw 
shaft and the enclosing tube, the partible nut hinged 


| at its end to its support around the shaft and means 


for holding it in engagement with the shaft. (2) In 
combination with the drill and screw shaft, the 
partible nut ¢ and the tube b, having the extens'on (1 
fitting around the nut, substantially as and for the 
purposes set forth. (3) In combination with the drill 
and screw-shaft, the support 6, the sliding frame ¢, 


OY 


having a collar fitting around said support and secured 
theretu by a set screw or equivalen: device, partible 
nut ¢, engaging with the shaft within the frame, and 
the extension J! on said support fitting around suid 
nut, substantially as and for the purposes set forth. 
(4) In combination with the drill and screw-shaft, the 
support b, having the extension 51, the frame ¢ adjust- 
ably secured to said support and carrying the pinion 
l, and the pinion f and partible nut ¢, hinged thereto 
and engaging with the s-rew-shaft within the frame, 
substantially as and for t1e purposes set forth. (5) The 
combination of the diil) and screw-shaft, the support 
6, havin the extension 11, frame e, adjustably secured 


to the support, and carrying the pinion d, keyed to 
the screw-shaft, pinion /, ing the partible nut c¢, 
engaging with the screw-shaft, combined power 
pinion A, mounted in the frame and formed of the 
pinion J, and ring pinion » around it, and means for 
connecting the two pi ions, substantially as and for 
the pu set forth. (6) In combination with the 
drill and screw-shaft, the pinion d keyed thereto, the 
pinion / carrying the nut engaging with the shaft, the 
combined pinion & having the ring pinion n, meshing 
with the pinion d and the pinion /, having two gear 
faces, 2 12, to mesh with the pinion /, according to the 
feed desired, substantiallyjas set forth. 


$23,038. Rorary Enarng, Horace F. Hodges, Boston.— 
Filed December 10th, 1883, 

Claim.—(1) In combination with the cylinder A, 
shaft C, and piston B, the gates D, supported by arms 
or spokes D!, shafts E, cranks F, and connecting-rod 
GG), substantially as and for the purpose described. 
(2) In combination, the cylinder A, shaft C, and 
piston B, gates D, supported by arms D!, shafts EK, 
cranks F, connecting-rod GG!, and the nuts H! Hi), 


and operating substantially as and for the 

set forth. (3) The combination of the 

cylinder A, shaft C, piston B, gates D, fitted with 
king pieces J, arms or spokes D!, shafts E, cranks 

, connecting-rod GG!, and steam chest K, substan- 
tially as shown and described. 
$23,059. Recutator ror Dynamo oR MAGNETO- 

ELECTRIC Macuines, Richard R. Moffat, Brooklyn, 
N.Y.—Filed January 18th, 1882. 

Claim.—(Q1) The combination of a dynamo-electric 
machine A with a similar auxiliary machine B, the 
circuit from which energises the field of the machine 
A, the field of the machine B being energised entirely 
or in by the machine A, ugh means of a 
derived circuit to its main or working circuit, sub- 
stantially as set forth. (2) The combination, with 4 
hattery of dynamo-clectric machines, of an auxiliary 
machine for supplying the field current thereto, said 
auxiliary machine having its field energised entirely or 
in part by means of a derived circuit to the main circuit 
of the battery of the machines, substantially as set forth. 


3) The combination of one or more generators A with 
o. auxiliary generator B, the former having its fields 
ihe latter, and the latter having its fields 


for the purpose specified. (4) The combination of one 
or more generators A with an generator B, 
the dynamo or dynamos A having their fields 
energised by the dynamo B, the latter having its field 
energised by the generator or generators [A ugh a 
circuit derived from the circuit, and a variable 


through a derived circuit, 
dynamos or dynamo A being energised by the dynamo 
B, and an automatically adjustable resistance C, 
ted in the circuit that energises the machine or 
of ets ¢ and el, loca’ an of a 
circuit that is derived from the main circuit of the 
machine or machines A, substantially as and for the 
purpose herein specified. 
323,146. Scissors SHarPener, James W. Hilton, 
Brooklyn, N.Y.—Filed June 28th, 1884. 
Claim.—As an improved article of manufacture, 
scissors sharpener, the longitudinally 
grooved block A, having bev: ends, and provided 


with the angular grooves C, and the triangular file D, 
having one wide and two narrow sides, and fitting in 
the grooves of the said block, as set forth. 


323,150. MerHop oF MANUFACTURING INCA T 


sisting in subjecting it to strain while raised to incan- 
d , substantially as set forth. (2) The method 
of maintaining straight a loop form incandescing con- 
ductor during the operation of exhausting the lam) 
and heating the conductor prior to sealing, consistiny 
in main’ ig such ductor under tant strain 
during such operation, substantially as set forth. (8) 


The method of exhausting and sealing incandescing 
electric lamps having loop form conductors, consistiny: 
in attaching weights to the loops, then exhausting 
such lamps and heating the conductors therein, then 
sealing off the tubes some distance from the lamps. 
then removing the weights from the conductors and 
dropping them into said tubes, and finally sealing off 
the lamps from the tubes above the weights, substan- 
tially as set forth. 


323,186. Cuarcinae Carriace for Mix. 
Furnaces, James L. McDonald, Steelton, Pa.—Filed 
Ine harging carriage for mill f 

im.—(1) Inac’ or mill furnaces, 

the combination, with jaterall movable carriage on 
tracks in front of furnace nom & of drums journalled 
in uprights on said carriage, and of an endless chain 
belt —— with mechanism for operating it back 
and forth, for the purpose substantially as set forth. 
(2) In a ng carriage for mill furnaces, the com- 
bination of carriage frame mounted on wheels, 
and tracks adapted for moving carriage from furnac. 
to furnace laterally, of drums journalled in said frame, 
of endless chain t supported on said drums, of « 
trundle bed having its axles or transverse bars flexibly 
to said belt, and its rollers guided for relieviny 

said belt of undue stress thereon, and of chains or 
means connecting said belt with a motor adapted tu 
rom ape a reciprocatory movement thereto, substan- 
tially as and for the purposes set forth. (3) In a 


ch g —_- for mill furnaces, the combination 
of the pedestals M, braced rigidly together and 
movably mounted on tracks KR!, the drums C, 
journalled in said pedestals, the chain belt G, sup- 
ported on said drums, the trundle axles H, c., 
attached to said belt, the trundle rollers h, &c., applied 
to flanges C? on said drums and to the rails g g” in line 
therewith, and the chains D D!, applied to couple said 
or the purposes set forth. (4) In a chargin e 
braces a, wheels N, drums C, chain belt G, trundle 
bed AH, &c., guide rails gg! g*, and chains D}, all 

ted and adapted for operation as and for the 


purposes set forth. 


323,239. Means ror PREVENTING INTERFERENCE IN 
ComBrvep TeLecrapuic and TeLerHonic Systems, 
neois van Rhysselberghe, Schaerbeck, Belgium.— 

Filed January 24th, 1884. 
Claim.—{1) In a system for the simultaneous trans- 
mission of telegraphic and a= age currents or 
ges, the bination, with telegraph instru 
ments and devices for rendering gradual the emission 
and extinction of the telegraphic currents, of tw. 
telegraph line wires or conductors, and a telephon~ 
connected with said line wires, the latter forming « 
complete telephonic circuit, substantially as describe. 


323,239] 


(2) In a system for the simultaneous transmission of 
tel phic and telephonic currents or messages, th. 
combination, with tel ph instruments, and devices 
for rendering gradual the emission and extinction of 
the tel ph currents, of an induction coil having its 


Eecrric Lamps, William Holzer, Harrison, N.J.— 
Filed June 5th, 1884. 

Claim.—{1) The method of straightening a loop form 

incandescing conductor or of changing its shape, con- 


two rimary circuits connected with two tele hh 
line es and the earth, and the terminals ot the 
secondary circuit in communication with a telephone 
and the earth, substantially as described. 


( ( 
\ 
\ | 
[323,038] 
\O | 
NS \ \ \ 
a 
YY YYy \ 
Sy \ \ 
GINS } 
1. / 
/ 
Mie 
(6) 
\ 
(323,186) 
‘| 
i| 
i¢ G 
& circuit, and a variable resistance R, located in said Ss Ne) } Sf 
energises the field of dynamo B, su WER REY N§R 
mdon. 
| 
toh 
66566666666 | 
resistance C, located in the circuit that energises the 
fields of the generator or 
thei: ti ity, substantia x 
323, 007 the (5) The combination of 
SS x one or more dynamos A with an auxiliary dynamo B, 
RX - i . the field of the latter being energised by the former 
SS a 
Y 
= 
O 
N | | 
= 


Sepr. 11, 1885. 


THE ENGINEER. 


193 


ELECTRICAL ENGINEERING AT THE 
INVENTIONS EXHIBITION, 
No, XI. 

Tue exhibits of the Anglo-American Brush Electric 
Light Corporation are amongst the most interesting at 
South Kensington, The improvements noticeable in the 
dynamos manufactured by the Corporation are in character 
similar to those introduced within the last year or two 7 
other manufacturers, but, of course, different in detail. 
large number of machines both for are and incandescent 
lighting ls shown. The improvement in the former con- 
sists chiefly in the substitution of wrought iron for cast 
iron in the armature core, whilst the incandescent light- 
ing dynamos are a distinct advance over the original 
Schuekert machines, which they resemble in general 
arrangement. Taking the arc machine first, we find that 
the old Brush field magnets have been retained without 
any alteration. The armature, however, has been entirely 
re-designed. By the courtesy of the Corporation we are 
able to illustrate the new 56-light machine in the annexed 
engravings, Figs. 1 and 2. The frame and field magnets 
are the same as used in the original 40-light dynamo, and 
the magnet cores, as well as the pole-pieces, are made of 
cast iron. The core of the armature consists almost 
wholly of soft wrought iron. There is a central cast iron 
ring with four lugs projecting inwards, to which are bolted 
the ends of the four driving arms, as clearly shown in 
Fig. 2. On to this ring is coiled insulated iron tape of the 
same width as it is intended to make the inner portion of 
the core; but H-pieces are inserted in those places where 
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the Thomson-Houston field is purposely made weak, as 
explained in our last article—and partly to the cutting out of 
idlecoils. Thetotal weightof copperonthearmatureis2701b. 
As regards the density of current in the armature con- 
ductor, there is some slight difficulty in determining the 
way in which to calculate it. Since the whole of the 
current passes through those coils which at any given time 
— to be in the position of best action, the densit; 

ought to be calculated on this basis. On the other hand, 
some of the coils are temporarily coupled parallel, and 
others are cut entirely out of the circuit. The density of 
current in these latter is ni/ for the time being, and that 
in the coils = parallel is half of the density in the 
series coils. If we take the mean between these three 
conditions, we find that the density in the Brush armature 
should be calculated in the same manner as in an ordinary 
Gramme armature, that is, on the assumption that half the 
total current circulates continuously through each coil. 
Reckoned on this basis, the density of current in the 
armature is only 930 ampéres per square inch, the total 
current given by the machine being 10 ampéres. At first 
sight it may be somewhat surprising that the density is 
fixed so low; but on closer inspection the reason will be 
obvious. With cylindrical armatures, and especially with 
those modern types where only one layer of wire is wound 
around the core, the cooling surface exposed is very large 
in comparison with the volume of copper that is heated by 
the current, and it is therefore quite safe to allow a fairly 
high rate of heating, or, in other words, a large current 


density. With the Brush armature the case is ditferent. 
Since there are twenty-two layers of wire in each coil, the 


Gramme armature in the shape of a ring of or 
diameter. Herr Schuckert, of Niirnberg, was probably 
the first who thought of improving the ordinary cylindrical 
armature by giving it the shape of a flat ring. This 
arrangement must have seemed advantageous for two 
reasons—in the first place, by increasing the diameter of 
the armature we obtain a higher speed of the wire at the 
same number of revolutions per minute; and in the second 
place, we expose nearly the whole length of armature con- 
ductor to the influence of the polar surfaces, instead of 
only half its length, as in the original Gramme armature. 
It would therefore seem as if the electro-motive force 
obtainable per yard of wire should in disc machines be 
double that obtainable in cylinder machines; and in the 
original Schuckert, Giilcher, Pilsen-Joel, and other early 
types of disc machines, it can be clearly seen that some 
such idea was uppermost in the designer’s mind. There is 
a tendency to provide large polar surfaces so as to bring as 
much wire as possible under the influence of the poles, and 
the discs have therefore been made very deep radially 
and very narrow; whilst the pole-pieces were extended on 
either side of the magnet core, forming long segments 
curved to the same radius as the disc, and p Bren com- 
pletely enclosing it. Modern practice, however, has shown 
that all this is wrong. The electro-motive force does not 
depend on the extent of the polar surfaces, but simply on 
the total number of magnetic lines of force which can be 
made to pass through the armature core. How the 
lines enter and leave the core is quite immaterial, 
and an extension of polar surface, if it does not 
increase the total number of lines, is perfectly use- 
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the coils are to be wound, the centre bar of the H-piece 
being of the same width as the tape. In the machine 
under consideration there are twelve coils, and conse- 
+ apf twelve H-pieces to each convolution of iron tape. 

e internal width of all these pieces is constant, but the 
external width measured along the circumference varies 
with the distance from the centre, the pieces near the outer 
periphery being somewhat wider than those nearer the 
centre, as is indicated in our illustration by the saw-cut 
lines. The portions shaded dark represent those parts of 
the core which are not occupied by H-pieces, and the sur- 
face of which is consequently below the external surface 
of the coils, In these parts of the core layers of air and 
iron alternate, whilst within the coils the whole space is 
filled by the iron of the tape and H-pieces, and bya thin 
tape of insulation, which occupies ebees one-seventh of 
the total space. The connection between the coils, com- 
mutator, and field magnets is the same as in the old form 
of Brush machine, and, being generally known, needs no 
further description. We are, however, able to give the 
more important electrical data of this machine. The core 
of the armature is 4gin. deep and 2Rin. wide within the 
coils, and 7}in. over the projections without the coils. 
Each coil consists of twenty-two layers of ‘083 wire, 
having thirty turns to the layer. ere are therefore 
7920 turns of wire on the armature counted all round. 
The mean perimeter of each coil is 19°5in., and the total 
length contained in these 7920 turns is about 4300 yards. 
At 650 revolutions a minute the external electro-motive 
force is 2700 volts, being at the rate of one volt for every 
1°59 yards of conductor on the armature. As com 


to the Thomson-Houston machine, this is a very r- | | 


formance, and is probably due partly to the strong field— 


NEW FIFTY-SIX ARC LIGHT DYNAMO. 


THE VICTORIA DYNAMO. 
| mass of copper contained in it is very large in comparison 


with its ex surface, and if we were to allow the 
generation of heat per cubic inch of copper to take place 
at the same rate as in cylinder armatures, the heat so 
generated could only be carried off by the cooling effect of 
the surrounding air after the coil attained a tempera- 
ture so high as to injure the insulation. The exposed 
surface of each coil is about 90 square inches, whilst 
through its resistance about 100 watts are transformed 
into heat. This is at the rate of ‘9 square inches for eve 
watt, and on comparison with cylindrical armatures it will 
be found that this proportion is about the same in most 
modern machines. 

The cores of the field magnets are of oval section, 5in. 
thick by 13in. wide, having an area of 60 square inches, 
and the pole pieces of segmental form are part of the same 
casting. Each of the four coils exciting the magnets is 
17in. long, and consists of twenty layers of ninety turns 
each of ‘134 wire. The total length of field magnet wire 
is about 7500 yards, weighing 1200 Ib., and the resistance 
of the four coils coupled in series is 14 ohms. The 
exciting power on each of the two horseshoes is 36,000 
ampereturns, The total weight of copper on the machine 
is 1470 lb., producing an electrical output of 27,000 watts, 
which is at the rate of 18°4 watts per pound of copper. 
The weight of the complete machine is 47 cwt. Its com- 
mercial efficiency is given by the Corporation as 73 per 
cent, 

The other type of dynamo manufactured and exhibited 
by the Corporation is the Victoria machine used for 
charging accumulators, feeding incandescent lamps, and 
arge search lights. This dynamo we illustrate in Figs. 


3 and 4, It is a continuous current machine, with a 
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less, and may even do harm by bringing poles of oppo- 
site sign so close to each other as to cause a serious leaka 
of lines across the nearest points, with a corresponding 
loss of electro-motive force. In modern disc machines the 
pole-pieces have consequently been considerably reduced, 
and it has as a further consequence been found possible to 
increase the number of poles from two, as employed in the 
earliest machines, to four, six, and even eight, with a cor- 
responding increase of current. As we have already 
touched upon this point in our article No. XI, we need 
not enter into the question again. It is, however, desir- 
able to say a few words about the comparative merits of 
disc and cylindrical armatures. Experiments have proved 
that the number of lines of force which can be induced to 
through a given armature core is a limited quantity, 
om much we may increase the magneto motive force 
or exciting power on the field magnets. The maximum 
number of lines is simply proportional to the cross 
sectional area of iron contained in the core. Now if we 
have two armatures of equal core area, one a flat ring, the 
other a cylinder, and if both are wound with the same 
number of turns, then at equal speeds the electro-motive 
forces will also be equal. On account of the space 
required for the internal attachment of the core to the 
spindle, and the space occupied by the internal wires, the 
radial depth of the core in both cases cannot as a rule be 
made greater than a quarter the diameter. In disc arma- 
tures a greater radial depth would also be objectionable on 
account of bringing the internal portions of the pole pieces 
of opposite sign too near to each other. In order to fix 
ideas by an example, let us assume that the cylindrical 
core be 2in. deep and 6in. long, whilst the disc core 
is Gin. deep and 2in. long. The external diameter will 
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in the former core be Sin., and in the latter 24in. 
If both are rotated at equal speed—revolutions per minute 
—they will give the same electro-motive force. But the 
circumferential speed of the disc will be three times as 
great as that of the cylinder, and the centrifugal force 
tending to lift the external wires off the core will also be 
three times as great. For this reason it is in practice 
found impossible to run disc armatures as fast as equivalent 
armatures of the cylindrical type, and the necessary reduc- 
tion of speed produces a corresponding reduction in electro- 
motive force. We come, therefore, to the conclusion that 
the dise form, instead of being better than the cylindrical 
form, is in reality worse; inasmuch as more wire is 
required to produce a given electro-motive force. It has, 
however, some practical advantages. In the first place, the 
speed of rotation is less—always a desirable object, but 
especially so when the dynamo must be coupled direct to 
its engine. In the second place, the wire is exposed to the 
cooling influence of the air on both sides of the disc, 
instead of only on the external circumference as in cylinder 
machines ; and, moreover, the linear speed of the peri- 
phery being somewhat greater, is more effectually cooled. 
In the third place, the disc armature lends itself readily to 
the employment of four or more poles, making not only 
each single magnet less bulky, but also reducing the total 
weight of the machine in comparison with its output. As 
regards the question whether the disc ought to be thin or 
thick, it is easy to see that thin discs require more wire to pro- 
duce a given electro-motive force. Referring to our previous 
example of a disc 2in. wide and 24in. in diameter, the 
length of one turn of wire on it is evidently a little more 
than the perimeter of the core, which is 2x (2+6)=16in., 
the excess being due to the thickness of insulation 
and the diameter of the wire. Not to complicate the 
matter we will, however, neglect this excess. If we now 
were to increase the thickness of the core to 4in. the length 
of one turn of wire would only be increased by 4in., whilst 
the electro-motive force would be doubled. From these 
figures it will be clear that thicker discs are preferable; 
and in this respect the modern Victoria machine has a 
great advantage over the dynamo originally introduced 
by Schuckert. The machine we illustrate in Figs. 3 and 4 
is the D 2 type, intended for a current of 150 ampéres at a 
pressure of 75 volts, when driven at a speed of 800 revo- 
lutions a minute. The external diameter of the armature 
is 2lin., and its circumferential speed 4400ft. per minute. 
The core consists of an inner ring of wrought iron tin. 
thick and 23in. wide, upon which is coiled a tape of 
No. 30 b.w.g. soft charcoal iron also 2gin. wide. The con- 
volutions are insulated from each other by a thin tape of 
insulating paper of about th the thickness of the iron 
tape. The radial depth of the core is 314in., and the area 
actually occupied by iron is 7°8 square inches. The core is 
supported by five gun-metal arms, each arm consisting of 
two halves, which are clamped together by screws, as 
shown in our illustrations. To make the fastening more 
secure, slots are cut out of the wrought iron ring and part 
of the core into which the extremities of the arms enter. 
Although the tape of the core is only ‘012in. thick, heat is 
still generated in it to a certain extent, especially in the 
outer layers; and this is probably due to the fact that there 
the lines of force must pass radially into the body of the 
core, thus penetrating the broad surface of the tape at 
right angles. This causes internal currents to flow, which 
heat the iron in spite of its being so very thin. To get over 
this difficulty the Corporation have insome casesadopted the 
plan of cutting circular grooves into the outer periphery 
of the core, thus dividing the broad tape into a coher of 
narrow strips. Another, and perhaps more effectual, 
remedy would be to employ a core consisting partly of tape 
wound as at present, and partly of iron wire wound over 
the tape. A few layers of iron wire at the outer periphery 
of the core would be sufficient to take those lines which 
enter it radially, whilst those lines which enter the arma- 
ture in a direction parallel to the spindle would be taken 
by the tape as at present. 

The armature contains sixty coils of ‘165 round wire, 
each coil consisting of six turns wound on in two layers of 
three turns each. We have, therefore, in all 360 turns, 
the average length of each turn being about 13in. The 
total length of wire, including cross connections between 
coils of equal potential and connections to the commutator, 
is about 170 yards, and the corresponding weight of copper 
is 421b. The calculated resistance of the armature is only 
‘0106 ohms, and the density of current 1800 ampéres per 
square inch. The field magnets consist of four circular 
bars of wrought iron 3jin. diameter, each with a cast iron 
pole piece shrunk on in the middle. Part of each bar is 
cut away to form the polar cavity for the reception of the 
armature, the clearance at the sides being ;*,in. and at the 
circumference about jin. There are eight coils of exciting 
wire, each 7Zin. long and containing four layers of 500 x 
‘020 rectangular wire, through which one quarter of the 
external current passes, and twelve layers of ‘095 shunt 
wire wound over the main. The eight main coils are 
coupled four parallel and two in series, and the eight 
shunt coils are all in series. Each layer of main 
wire consists of seventeen turns, making sixty-eight 
turns, and measuring twenty yards to each limb; whilst 
each layer of shunt wire contains seventy turns, or 840 
turns in all, measuring about 420 yards. These lengths 
are calculated, and the weights corresponding to them are 
4°5 lb. and 34 lb. respectively. The calculated resistance 
of the shunt when warm is 13°5 ohms, and the shunt cur- 
rent is 5°7 ampéres. The exciting power on one horseshoe 
is therefore 2 x 5°7 x 840 = 9560 for the shunt, and 


2 x 68 x ae = 5100 ampéreturns for the main; total, 
14,660 ampéreturns. The density of current is 800 
amperes in the shunt wire, and 1920 ampéres in the main 
wire. The latter figure is considerably higher than gene- 
rally found in modern dynamos. It should, however, 
be remembered that it is not the density of current per se 
which determines the heating of a coil, but the ratio which 
its cooling surface bears to the number of watts trans- 
formed into heat. It may therefore be quite consistent 
with good practice to allow rather a large density of cur- 


rent in some cases, whilst in other cases a density of less 
than 1000 ampéres may produce excessive heating. In 
the present case the number of watts transformed into 
heat is small, notwithstanding the high density, simply 
because there is only a very short length of main wire on 
each magnet. On going into figures we find that the 
main circuit absorbs 315 watts, and the shunt circuit 
430; total, 745 watts. The external cooling surface of 
each of the eight coils is 150 square inches, or 1200 square 
inches in all, being at the rate of 1°61 square inches for 
every watt transformed into heat. With this proportion 
the magnet coils will keep perfectly cool. The total 
weight of copper used in the machine is 350 lb. for an 
output of 11,000 watts, or 314 watts per pound of copper, 
whilst every 1°13 yards of armature conductor produce one 
4 in the external circuit. The complete machine weighs 
135 ewt. 


THE IRON AND STEEL INSTITUTE. 


THE members reassembled on Wednesday ver 
September 2nd, in the Corporation Galleries, Sauchiehall- 
street, Glasgow, Dr. Percy again presiding. It may be 
remarked that the room did not prove particularly good 
for sound; and the arrangement of having the luncheon 
room adjoining, though convenient in saving time, is not 
to be recommended when access is chtained through the 
meeting room. 

The subject of Mr. W. Jones’s paper—the recovery of 
tar and ammonia from blast furnaces—possesses special 
interest for Scotland, where the furnaces are almost 
entirely fired with raw coal. Mr. Sutherland, of Birming- 
ham, observed that the tar recovered at Gartsherrie was 
sufficient to convert from sixty to seventy thousand tons of 
iron into steel. Mr. Andrew K. M‘Cosh, of Wm. Baird 
and Co., pointed out that all the processes described by 
Mr. Jones were fundamentally the same, all depending on 
more or less cooling the gases and washing them with 
water, either with or without the addition of acid; and 
the yield of products, especially tar, was in proportion to 
the degree of cooling, while, if the gas came into contact 
with water before adequate cooling, it carried forward a 
large quantity of vapour, which materially lessened its 
value as a fuel. He claimed for himself and partner to 
have first demonstrated that tar and ammonia were present 
in the gases of coal-fired furnaces in the same proportion 
that they were found in ordinary coal-gas. Mr. Henry 
Aitken, of Falkirk, was convinced twenty years ago that 
tar and ammonia could be obtained from such gases. 
Every man was proud of what he believed to be his own 
child; and he thought the proper course was to cool and 
condense the gases, and then wash them to extract the 
spirit. As the discussion was drifting into a question of 

tent rights, this was ruled out of order. Mr. Ernest 

ll, of Middlesbrough, gave an account of the experi- 
ments made by his firm in this direction, with their 
results, and described the practical use to which the oil 
might be applied. In replying to the discussion, Mr. 
Jones observed that, when practically every atom of 
ammonia, with about 40 per cent. of tar, could be 
recovered at a trifling cost, it mattered little if the gas 
were depreciated 10 per cent.; but it was possible to get 
rid of the aqueous vapour by a certain form of condenser. 


The next paper read was that by Mr. James Riley, 
general manager to the Steel Company of Scotland, 


On A New Form or Cupona Furnace. 


This furnace, his own invention, was the outcome 
of an earnest desire to shorten the operation of making 
open-hearth steel. Though there was no contrivance 
for charging solid materials into the furnace so cheaply 
as hand labour, fluid metal could be introduced in a 
small fraction of the time, while the cooling down 
of the furnace was avoided. This led to a saving of 
nearly 10 per cent. in time, equal to one additional 
charge gd week, while effecting a considerable saving in 
fuel and repairs. He brought forward two types of 
cupola furnace, similar in principle but different in form, 
both fired by gas, with forced blast. The coal 
charged into the gas generator during nine shifts only 
averaged 1°44 cwt. per ton of metal charged into the 
cupola. He felt justified in believing that his furnace was 
also suitable for extensive iron foundry practice, where 
continuous melting is required, and also to mer 
steel works where fluid metal is not available, while, inas- 
much as the flame can be made to a considerable extent, 
oxidising or reducing at will, the composition of the metal 
need not be changed during the melting. 

During the discussion Mr. John Head, of Landore, 
raised a laugh by observing that a furnace like one of Mr. 
Riley’s had been put up there in 1861, only there was no 
cupola. Mr. Windsor Richards said it was natural to try 
and shorten the Siemens-Martin process, by which only 
one charge could be melted in twelve hours, and he had 
every confidence in Mr. Riley’s success. An endeavour 
was now being made to charge the few Siemens furnaces 
at Eston with molten metal taken directly from the blast 
furnaces. Mr. Snelus said he was making arrangements 
at the West Cumberland Works, where there were plenty 
of converters, but only two 16-ton Siemens furnaces, to 
take molten pig to the converter, where the silicon would 
be more or less completely blown out, and then transfer it 
to the Siemens furnaces for completing the operation. 
While the Bessemer process was finished in a few seconds, 
the Siemens took so much longer that there was time to 
modify matters and alter the result. 

Sir Henry Bessemer, on being called upon by the Presi- 
dent, said that in all probability Mr. Riley’s furnace would 
be successful. He thought it was not necessary at the 
present time to make an apology for Bessemer steel, and 
drily added that he had heard that orders for Siemens 
steel were not unfrequently supplied with another 
material. But he did not know one physical test by which 
it could be ascertained by which of the two processes a 
given plate had been made. 

Mr. F. W. Webb said that he had made at Crewe, not 
merely 1000 boilers of Bessemer steel, as stated by Sir 


Henry Bessemer, but about 3000, working at pressures of 
120 1b. to 190 lb., and over 2400 of them were for locomo- 
tives. He had also put to work a few boilers of Siemens- 
Martin steel, without any failure in either case. His 
experience was that well-made mild Bessemer steel could 
be quite as much depended upon as the Siemens-Martin. 
He preferred the latter when a hard metal was required, 
because the hardness was combined with a greater amount 
of elasticity. There had not been more than one broken 
tire during the past year, on a mileage equal to a journey 
round the world every four hours and ten minutes, to a 
mile and a-half for every second, or to ninety miles for 
every minute. 

Mr. Riley, in replying to the discussion, observed that 
his furnace differed from all others devised for the same 
purpose in being fired by gas. He incidentally expressed 
the opinion that if the basic process was to be a success, it 
must be performed, not in the Bessemer converter, but in 
the open-hearth furnace, where the phosphorus first went 
off into the slag, which was skimmed off. 

In the afternoon the members were divided and sub- 
divided among the Govan Ironworks—commonly spoken 
of as “ Dixon’s blazes,” from the flaring pipes where the 
excess of gas is consumed—Thompson’s, Denny’s, Napier’s, 
and Elder’s shipbuilding and engineering yards; the 
Caledonian Railway and Glasgow—Dubs’—locomotlve 
works, Singer’s sewing machine factory, recently erected 
at Kilbowie, and driven by a 100-horse power Corliss 
engine, and the new dock works at Greenock. Reserving 
the latter for more extended description, it may here be 
mentioned that the contractors, Gene: Waddell and 
Sons, have executed in round numbers 1,500,000 cubic 
yards of excavation, of which 567,000 were in rock, and 
that all the bricks used in the works were obtained from 
the material excavated, as well as all the stone, except that 
for facing the quay walls. Great interest was manifested 
by the visitors in the travelling bridge and _ caisson 
designed by Mr. Kinipple, the engineer-in-chief. The 
warehouses, in course of construction, are to be provided 
with grain elevators, and also with hydraulic cranes with 
luffing jib, capable of lifting goods out of the holds of 
vessels, and delivering them at the upper storeys of the 
warehouses. 

The annual banquet in the evening was characterised by 
more than usual good fellowship, the men of steel and 
iron so far unbending as to join in the singing of “ Auld 
Lang Syne” in Scotch fashion. Dr. Percy, who occupied 
the chair, took occasion, while responding to the toast of 
the evening, “ Success to the Iron and Steel Institute,” to 
observe that while Glasgow could produce steel in such 
large quantities, it would be very unwise for any Govern- 
ment to incur enormous expenses in putting down plant 
for its production. Mr. W. Whitwell, in proposing “The 
City of Glasgow,” remarked that, while in 1879 only 47 
per cent. of the vessels built on the Clyde were of steel, 
they now amounted to 100 per cent. 


On Friday the meeting first heard Mr. Charles Wood’s 
paper 


On THE VALUE oF Siicon Pic To THE [RONFOUNDER, 


in which he claimed, with a careful selection of pig 
charged into the cupola, to have increased the strength 
of soft iron, and by reducing the silicon and increasing 
the combined carbon, to have cast bars 2in. by lin. out 
of the ordinary run of metal, so that they sustained 31 cwt., 
or more, in the middle of a 3ft. length, between supports, and 
that from cupolas yielding 60 to 70 tons a day over several 
months. Mr. Wood concludes from his experiments that : 
—(1) To make soft, sharp, clean castings from Cleveland 
pig the mixture should contain 2°6 to 3 per cent. of silicon 
and 0°15 to 0°1 of combined carbon, while for heavy cast- 
ings, such as will carry a load on the test bar of 30 to 
31 cwt., the propoition should be 1°8 to 2 per cent. of 
silicon and 0°6 to 0°4 per cent. of combined carbon. In 
some further experiments undertaken at Mr. Stead’s 
suggestion, one-sixth of silicon pig was found to bring 
back, as it were, five-sixths of white iron into a grey state, 
thus confirming the statement that any hard iron, whether 
scrap or pig, can be rendered perfectly soft by a careful 
mixture of silicon pig. The author is therefore of 
opinion that silicon pig should be regarded as a valu- 
mm adjunct to the founder, and every ton made 
be carefully set a) for special use, instead of being 
returned to the blast furnace. Mr. Wood concluded by 
advocating as careful an examination of foundry as of 
forge pig, to ascertain what amount of foreign elements 
may be combined with it without diminishing the strength 
of the castin 

The President, observing that the paper contained some 
important observations, said that thirty or forty years ago 
silicon was regarded as the great enemy of the blast 
furnace manager and every one connected with the iron 
manufacture, especially the unfortunate puddler. So 
much iron went to waste that he did not make a proper 
amount by his charge, and the ironmaster did not get 
what he expected. 

Mr. T. Turner, of Sheffield, whose experiments had 
been referred to in the paper, said that the amount of 
silicon added to the pig to increase its tensile strength 
must depend upon the other elements present; and it 
remained to determine the limit. The addition of silicon 
to pig iron not only rendered it more fusible and more 
readily poured, but also made it softer, sounder, and 
stronger, while at the same time increasing its resistance 
to crushing strain. 

On the other hand, Mr. E. J. Riley contended that the 
less silicon there was in pig iron the better; as the silicon 
went up the carbon went down, so that with 20 per cent. 
of silicon there was no carbon. Mr. J. E. Stead agreed 
with Mr. Riley that the less silicon there was the better, 
provided the carbon be kept in the graphitic condition. 
Silicon, if added to white iron, or iron deficient in silicon, 
caused the carbon to assume the graphitic condition, and 
made the iron very soft, the strongest iron for foundry 
purposes being that which contained just sufficient silicon 
to prevent the combination of the carbon with the iron. 


Mr. John Gjers observed that glazed pig might be used to 
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advantage in melting down a lot of hard scrap, but no 
founder would adopt such a mixture for an important 
casting. The desirable composition of both = and 
foundry pig had long been known, but the difficulty was 
to obtain it inthe furnace. Mr. Windsor Richards thought 
that the silicon should be low for a strong casting, the 
great strength of cold blast iron being due to a low per- 
centage of silicon. 

The next paper read was by Mr. J. H. Biles, of Messrs. 
Thompson’s Clydebank Ship and Engine Works, 


Nores on SHIPBUILDING. 


Mr. Biles said he read them as one “in the thick of the 
work,” chiefly with aview toelicit profitablediscussion on the 
use of steel in shipbuilding. Mr. Biles started with the pro- 
position that there were two questions to be considered in un- 
dertaking to build anyship—the constructive possibility and 
the commercial desirability—of which the former had be- 
come a certainty and the latter had often been demonstrated. 
He undertook to show that on the Clyde a relative price 
of steel to iron had been reached, where, for a given size, 
the cost is equal, with an increased carrying capacity in 
favour of the steel. With the necessary modification of 
design, a steel ship could now be constructed with as much 
certainty of success as one of iron, With Lloyd’s 20 per 
cent. reduction, and the last new substitution of twentieths 
of an inch with steel for sixteenths of an inch with iron 
in thickness, the reduction, allowing for difference of 
specific gravity, was about 17 per cent.; but certain restric- 
tions brought the amount of material actually saved per 
cent. to 13°9 in 1500-ton, 13°7 in 2500-ton, 13°5 in 3500- 


ton, and 13°3 in 4500-ton vessels. Steel would ultimately | if 


become the staple material for shipbuilding, because of 
the larger-sized plates for a given thickness, involving less 
laps and butt strips, less = scrap, and labour. 
Comparing the weights and prices of iron and steel, a ship 
could be built on the Clyde according to Lloyd’s published 
tables at least as cheaply in steel as in iron. Consequently 
the advantage to the lee was obvious, if weight-carrying 
power is of any commercial value. It also followed that 
the steel ship must be cheaper per ton of dead-weight car- 
ried. Two objections had usually been urged against steel 
ships, the first of which was that, as steel is so ductile, 
ships built of it are less rigid than those of iron, and will 
soon begin to work. At Clydebank, twenty-eight steel 
ships, of great variety as regards size, and representing 
over 50,000 tons, had been built, without any structural 
defect due to material having been reported. The second 
objection was that steel corrodes more rapidly than iron. 
It was, indeed, certain that if an iron ship be not watched 
and carefully coated, she would soon receive considerable 
injury. But it was also certain that, if properly coated 
and watched, an iron ship is practically indestructible. It 
seemed, therefore, to be much more a question of relative 
care necessary to protect the material, than the relative 
amount of corrosion which will go on if no care be 
taken ; and if a little extra care were required, it could 
not be anything like a set-off against all the other advan- 
tages. The Admiralty, however, having discovered that 
most of the corrosion that has come under their notice was 
due to galvanic action between the black oxide or scale 
and the metal, treated all their outer bottom plating 
floors, and lower plates of bulkheads, in a dilute 
acid bath to remove the scale. Messrs. Thompson had 
devised a fast running wire-brushing machine, which, 
after the acid-bath, burnishes the surface of the plate, an 
operation which did not cost more than 1s, per ton over the 
whole of the ship. Another method o! 
objection to steel was to galvanise the plates most liable 
to corrosion, and it had been pointed out by Mr. Denny 
that unless os of this kind be done it will not be 
possible to take full advantage of steel having higher tensile 
strength than that at present in use. This question of 
corrosion had a similar Searing in ships to that in boilers, 
for it was certain that if the liability to corrosion is the 
same in both thick and thin plates, there must be a thick- 
ness beyond which it would not be advisable to reduce, 
however high a tensile strength of the material. If gal- 
vanising can be successfully and generally applied, this 
minimum would be much reduced, and the increase 
in tensile strength much further extended. At pre- 
sent the extra cost was its chief drawback; but 
if higher tension steels be adopted, some of the saving 
in cost due to them must go to pay for galvanising. 
The author urged that as Lloyd’s insist on a breaking strain 
of 28 to 32 tons per square inch on a reduction of 20 per 
cent. in the thickness in passing from iron to steel, it would 
be only fair to insist on iron passing similar tests, but 
with the limits of strength reduced in exactly the same 
a es as the thickness of steel has been reduced. 
na paddle boat now being built by Messrs. Thomson, 
there were no reverse bars on the floors, the floor plates 
being flanged, thus saving one leaf of an angle and all the 
rivets connecting the reverse bar to the floors. This 
flanging was extensively adopted at Clydebank for all 
bracket and intercostal work, instead of plates and angles, 
for bulkhead plates, where flanging the plates was sub- 
stituted for angle stiffening. For thin plates the flanging 
was done cold, but hot for plates above gin. Z frames, 
extensively used, were cheaper than the ordinary method 
of frame and reverse, when of the same depth and thick- 
ness as the frame. Inthe National line steamship America 
all the steel contributing to longitude strength above the 
lower deck, which is practically at the neutral axis, was 
made of a tensile strength of from 32 to 36 tons; all below 
it from 27 to 31 tons. 


In the absence of Mr. B. Baker, M.LC.E., the secretary 
read a portion of Mr. Baker’s paper 


On THE Fortu Brive, 
in which the author says that the chief desiderata in the 
biggest railway bridge ever proposed aredurability, strength, 
an ey under bps ord trains and hurricane pressures ; 
facility and security of erection, high quality of material and 
workmanship, with economy in first cost and maintenance. 
These were met by a steel cantilever or continuous girder 
bridge, each span of 1710ft. being made up of two canti- 


meeting this | 


levers 343ft. deep over the piers and 40ft. at the ends, 


projecting 680ft., and a central girder connecting them | pa 


350ft. in length. The bottom members consist of a pair 
of tubes tapering in diameter from 12ft. to 5ft., spaced 
120ft. apart, centre to centre, at the piers, and 31ft. Gin. 
apart at the ends; and the top members of a pair of box 
lattice girders, tapering in depth from 12ft. to 5ft., spaced 
33ft. apart at the piers, and 22ft. 3in. at the ends. Each 
tube has a maximum gross sectional area of 830 square 
inches, and each girder a maximum net sectional area of 
506 the ay inches. Upon each cylindrical masonry pier is 
bolted a bed-plate carrying a skewback, from which spring 
vertical and diagonal columnsand struts. Theformerare 12ft. 
in diameter, and from 368 to 468 square inches in sectional 
area, the latter being flattened tubes, Horizontal wind- 
bracing of lattice girders connect the tubes forming the 
bottom member of the cantilevers, and similar vertical 
wind-bracing connects the vertical and diagonal tubes, so 
that the whole structure is a network of bracing capable 
of resisting stresses in any direction and of any attainable 
severity. The rolling load provided for is—(1) trains of 
unlimited length on each line of rails weighing 1 ton per 
foot run; (2) trains on each line made up of two engines 
and tenders, weighing in all 142 tons, at the head of a 
train of sixty short coal trucks of 15 tons each. The wind 
provided for is a pressure of 56 lb. per square foot striking 
the whole or any partof the bridge, at any angle with the 
horizon, the total amount on the main spans being 
estimated at no less than 7900 tons. In practice, only 
two trains, weighing 800 tons in all, would be on this 
length of bridge at the same time; so the wind pressure— 
if such a hurricane as 561b. per square foot could ever 
occur—would be ten times as great as the train load. 
Under the combined stresses resulting from the test 
load in the worst position, and the heaviest hurricane, the 


maximum stress on the steel will not exceed 7} tons per 
square inch on any portion of the structure, and on 
members subject to great variation in the intensity and 
character of stress the maximum will not exceed 4 tons 
per square inch. For tubular columns and struts 34 to 37- 
ton steel, with an elongation of 17 per cent. in 8in., is 
specified, and for tension members 30 to 33-ton steel, with 
20 per cent. of elongation. ‘The bees: of steel supplied 
by the Steel Company of Scotland and the Landore Com- 
pany will stand the Admiralty temper tests, and is admir- 
ably adapted for bridge construction. In making the 
tubes the plates are heated in a gas furnace and bent hot, 
between dies, ih a powerful hydraulic press, the slight dis- 
tortion in cooling being corrected by pressing cold. After 
bending, all four — are alanell: and the plates built 
up into a tube. yelling annular drill es sur- 
rounding the tube, fitted each with ten traversin, 
drills, bore the holes at once through plates, covers, pe 
stiffeners, so that when again fitted in place for erection, 
every piece comes into exact juxtaposition. Similar 
travelling drill frames deal with the lattice box girders, 
every hole being drilled as the machine advances. 
Generally the plant designed by Mr. Arrol for drilling the 
innumerable holes in the 42,000 tons of steel work for 
e main spans is of signal merit and efficiency, and well 
worthy the attention of practical engineers. For certain 
parts of the Forth Bridge steel is used of a higher tensile 
strength than is at present considered admissible either for 
ships or boilers, experiments having shown that steel with 
a tensile strength of from 34 to 37 tons per square inch 
offered a decided advan over very mild steel, when com- 
pressive stresses and the flexure of long columns were con- 
cerned, In the compression members of the Forth Bridge the 
steel is subject only to a steady pressure of varying inten- 
sity, and a quality of steel was adopted which combined 
perfect facility in working with a high resistance to com- 
pression. Fy me ot an increased tensile strength is 
accompanied by a decidedly increased resistance to flexure 
in columns and struts, the latter is not proportional to the 
former. At least one-half of the 42,000 tons of steel in 
the Forth Bridge it in compression, so that the importance 
of gaining an in resistance of 60 per cent. without 
any sacrifice in the facility of working, and safety belong- 
ing to a highly ductile material, can hardly be exaggerated. 
Sheared edges are a more fruitful source of fracture than 
partial tempering. All the bent plates are made red-hot, 
thus eliminating the effect of the shearing before planing. 
Those plates which are not heated have the edges carefully 
planed so as to leave no trace of the shearing, and the 
plates so treated, whether 30-ton or 37-ton steel, stand all 
the desired tests. Experiments on the resisting power 
of different classes of iron and steel to repeated bendings 
indicate that the superiority of low-tension steel is con- 
siderably greater than the increased ductility would 
indicate. 

Mr. Biles’ and Mr. Baker’s papers were discussed toge- 
ther, as they both bore upon the suitability and application 
of steel to constructive purposes. 

Mr. E. A. Cowper praised the machine tools at the 
Forth Bridge works, especially the drilling machines and 
an automatic machine for cutting slots in plates. He 
added that all the plates are sinned on all the edges, and 
that the rivetting is done as much as possible by hydraulic 
machinery. 

Mr. James Hamilton, of Messrs. R. Napier and Sons, 
said his firm’s experience of steel, as extensive as that of 
Mr. Biles’ firm, corroborated almost all the figures in that 
gentleman’s paper. Where the superior strength of steel 
could be pled account, it was preferable to use that 
metal ; and if this were true of land structures, it had all 
the more force as regards ships, carried about on the ocean 
as an incubus. He, however, disagreed with Mr. Biles 
as to reducing Lloyd’s thickness of butt strips, which he 
thought were not destroyed by punching, 


Mr. Windsor Richards, who characterised Mr. Biles’ 
r as an excellent one, and the first ead before the 
Institute that did not ask for a reduced price of plates, 
would like to know how large its author would like to 
have plates to be handled in the shipyard, because he 
could accommodate him up to 50ft. or 60ft. long by 5ft. 
wide. 

Mr. Wales was applauded on expressing the opinion that 
it would be unsafe to allow the limit of strength in plates 
to go much above 32 tons per square inch, as the a 
especially at the edges, by hot rivets, and the gradual coo 
ing might cause fracture. 

r. Martell, of Lloyd’s, said that notwithstanding his 
reputation of being an obstructionist, he was much in 
favour of steel for shipbuilding, and believed it would 
quite supersede iron at an early date, because it was a 
tested material, and the work of each plate was per- 
fectly well known. An exhaustive inquiry had enabled 
him to set at naught two scares that had been raised with 
reference to the new metal, viz., that steel ships were 
deficient in structural resistance, and that they were liable 
to rapid deterioration from oxidation. 

Mr. James Riley, on being pressed by the chairman to 
speak, complained bitterly “that no one would tread on 
the tail of his coat.” He was expecting a fierce attack on 
steel, but all the evidence was in its favour, the only moot 
point being as to the limit of strength. His own opinion 
was that 32 tons should not be exceeded, while he would 

refer to keep to 30 tons for boiler plates, especially if 


Mr. Martell added that Lloyd’s maximum was 32 tons 
—for framing 33 tons—which, he hoped, would never be 
exceeded. 

Mr. Biles replied on the discussion that the question of 
butt strips was one rather of economy than structure. 


+ 

: 


His firm used plates 16ft. by 5ft., and varying from ,°;in. 
to Zin. thick; but there would not be much difficulty in 
working plates half as large again. They used steel from 
32 to 36 tons without any fracture from heating and 

radual cooling. In a collision a ship was dinged in, 

ut there was no crack at the rivet seams; and he would 
prefer a larger number of light keelsons for local support, 
to fewer heavy keelsons. 

Owing to want of time, three papers, viz., those by Mr. 
von Bergen on “A New Pyrcmeter,” by Mr. Flower on 
“Tin-plate Manufacture,” and by Mr. Blair on “ Acces- 
sory Products of the Blast Furnace,” were left over to 
the next meeting. The usual votes of thanks were passed, 
at the instance of the President, Sir H. Bessemer, Mr. 
Walker, of Leeds, Mr. Edward Williams, Mr. E. A. 
Cowper, and Mr. Jas. Riley. 

In the afternoon excursions were made by special trains 
to the Glengarnock Steel Works at Kilburnie, Young’s 
paraffine oil works at Addiewell, and to the historical 
Carron Ironworks. 

The works of the Carron Company, on the river Carron, 
two miles north of Falkirk, are a mile from Grahamston 
on the North British Railway, and the same distance from 
Larbert on the Caledonian Railway, being connected by 
branch lines. The works were among the first established 
in Scotland, and are now the oldest in active operation, 
having been founded in 1759, and having had associated 
with them Dr. Roebuck, Smeaton, Watt, and Symington ; 
and it is here that Cowper's blast-heating stoves were first 
applied in Scotland. The works gave the name to 
“ carronades,” lighter than the ordinary cannon, and much 
used in close naval engagements. On the present writer 
happening to remark to a gentleman not wholly uncon- 
nected with a leading metallurgical organ that among his 
earliest reminiscences was the word “Carron” cast on one 
of the most ordinary appliances of domestic economy, 
making a great impression on his juvenile mind, he replied 
that a similar article had made on hima very ¢ im- 
pression indeed, when he unfortunately let it fall on his 
toe. 


There are at Carron four blast furnaces 50ft. high and 
16ft. in diameter at the boshes. Two are closed by bell 
and cone, and two others are to be raised to 70ft., and also 
closed at the mouth. The gases, besides heating the stoves 
and firing the boilers, are used in the other departments 
for all purposes for which coal was formerly employed. 
There are three blowing engines, one beam with air 
cylinder 102in. in diameter by 10ft. stroke, and the others 
vertical, with air cylinders 18in. in diameter by 4ft. stroke. 

The works are now being reconstructed, and provided 
with every modern appliance for insuring economy and 
excellence of production, so that their ancient reputation 
will not only be worthily sustained, but aang f also sur- 

In the foundry two pits are being lined with 
cement. So large are they as to raise a doubt whether 
the future castings can ever be conveyed to their destina- 
tion. When complete the works will be provided with six 
circuits, one of high-pressure water pipes for the hydraulic 
cranes and other appliances, another of low-pressure water 
pipes for extinguishing fire, &c., a third of lighting gas 
pipes, a fourth of gaseous fuel conduits, a fifth of steam 
pipes, and a sixth of small gauge tramways connected from 
floor to floor by hydraulic lifts. 

The foundry work, as of yore, is still the speciality. Intri- 
cate castings are made perfectly true, of only ¥,in. thickness, 
and with a surface, due only to a coat of charcoal blacking 
on the moulds, that leaves absolutely nothing to be desired. 
It is related that a Yankee once brought over a casting, 
including some letters, and asked if the firm could come 
up to that. They did not know, but they would try; 
and they actually produced from the original a sharper 
casting, which they sent over to the States in triumph, 
and heard no more from their visitor. At a feast 


of fruit, perhaps the most elegant of the many 
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hospitable demonstrations during this Glasgow meeting, 
were shown copies of this celebrated casting, as well as 
card: baskets, and a plaque, with a basket of fruit, 
“Carron,” a very chef deuvre of the founder's art. But 
what caused the most interest was a cast iron plate, din. 
thick, punched with in. holes, forming the word “ Carron.” 
The special train was driven carefully by the points and 
crossings of the siding, while three cheers, several times 
repeated, were given for Mr. Cowan, the general manager 
of the Carron Company. 

In the evening a conversazione was given in the Art 
Galleries by the Lord Provost and Corporation of Glas- 
gow, at which most excellent music was discoursed by 
Lambeth’s Balmoral Choir and Adams’ celebrated string 
band, Scotish airs predominating. In the course of the 
evening the Lord Provost remarked that the four members 
of the Corporation who had lately been to Balmoral to 
present the congratulations of Glasgow to the Queen on 
the occasion of the Princess Beatrice’s marriage belonged 
to one or other branch of the iron trade. Dr. Percy said 
he had been so delighted with Scott’s works that he once 
read them all through from October to December, and Sir 
H. Bessemer observed that nowhere was the iron and 
steel manufacture carried out more scientifically and 
successfully than in Glasgow and the neighbourhood. 

On Friday an excursion was made, by the Kyles—or 
straits—of Bute, to Inverary, where the Duke of Argyll’s 
castle and grounds were visited. About a thousand 
members and visitors were conveyed in the Columba, built 
entirely of steel—even to the rivets—by Messrs. James 
and George Thompson, of Clydebank, and fitted with a 
pair of oscillating paddle engines working up to 2000 indi- 
cated horse-power, giving twenty-two miles an hour. 

On Saturday the members proceeded, by North British 
Railway special train, to South Queensferry, where they 
examined the plant put down by the contractors, Messrs. 
Tancred, Arrol, and Co., and also the top and bottom 
members of the gigantic cantilevers in course of construc- 
tion. It was then only, perhaps, that the actual magni- 
tude of this stupendous undertaking was fully realised, 
with its two clear spans of 1710ft. each. Besides the 
drawing-oflice floor for setting out the work full size, a 
platform has been put up for marking off dimensions on 
the work in progress by means of the theodolite. Many 
members visited the works on the island of Inchgarvie, 
and also those on the Fife shore, expressing much sym- 
pathy with the contractors for the heavy loss they have 
sustained in the capsizing of a caisson on a sloping clay 
bank. This Forth Bridge excursion brought to a close 
what is allowed on all hands to have been a most success- 
ful and enjoyable meeting, mainly due to the indefatiga- 
bility of Mr. James Riley, the chairman, and Mr. W. G. 
Millar, the hon. sec. of the executive local committee. 


THE BUDAPEST NATIONAL EXHIBITION. 


Iy all previous exhibitions of an international character, 
Hungary has been compelled, more or less, to subordinate her 
individual efforts to the collective requirements of the dual 
régime under which she exists. As might therefore be natu- 
rally expected this year’s show at Budapest is essentially a 
national one, although certain concessions have been made to 
Hungarian manufacturers abroad and to foreigners with branch 
establishments in Hungary. With these exceptions and those 
of the contents of the Oriental Pavilion—in which Servia, 
Roumania, Bulgaria, and Turkey are represented—and of the 
collection of agricultural products, the whole of the Exhibition 
is filled with home manufactures and native productions. The 
desire of the committee to limit the Exhibition to a display of 
the resources of Hungary, and of the immense progress in art 
and manufactures during the last thirty years, is praiseworthy 
to a degree, and decidedly emblematic of the independence of 
character to which the country is indebted for her advance, and 
which can be traced throughout all her social and political insti- 
tutions ; but it is to be feared that the effect of this intention, 
as well as of the desire to impart an international character to 
the Exhibition by the concession to foreign manufacturers at 
home and native manufacturers abroad, and by inviting all the 
world to visit it, will be considerably marred by the want of 
sufficient and judicious publication and by the implied compli- 
ment to visitors that the Hungarian language is understood by 
them. It is said placards have been issued in all thelarge towns of 
Austria, especially in Vienna. Wewerenot fortunate enough tofind 
one, and in Pressburg, the frontier town of Hungary, although 
the Exhibition at Antwerp held a conspicuous place in the 
hotels and steamboat station, not a sign of the one in Budapest 
was visible anywhere. It is just possible that some may exist, 
but if so, they, like all the descriptions of articles in the Exhibi- 
tion, must be printed in Hungarian, and therefore unintelligible 
to the majority. This ‘latter fact in an immense drawback. 
Who in the world, beyond the boundaries of the country, would 
+ver imagine that “ orszigos Kidllitds ” meant “ national exhibi- 
tion,” or that “ Ahazai munka es mezégazdasigi gepek kiallitasi 
esarnoka” was a literal translation of “Machine Hall for 
exhibitions of inland manufactures?’ This is a little “ rough” 
on the foreigner, and will have to be supplemented by a 
translation into some known tongue, if the Exhibition is to 
obtain the popularity it richly deserves. Something more than 
“tradition ” and sparse advertisements in an unknown tongue 
are ry for 

The space enclosed for the Exhibition in the “Stadtwiildchen,” 
or Hyde Park of Pesth, covers about 300,000 square metres. 
There are over seventy halls and pavilions devoted to exhibits, 
varying in size from 16,000 square metres down to 100 square 
metres, the total amount of covered space for this p being 
over 66,000 square metres, and about thirty-five other buildings 
for offices, restaurants, &c. 

In a country like Hungary, comprising over eighty millions 
of acres, of which 65 per cent. are under culture for cereals and 
roots, 1$ per cent. vineyards, 28 per <ent. forests, and 
5} per cent. water and waste lands, it is hardly sur- 
prising that the space devoted to natural products absorbs 
a considerable area of the Exhibition. For the same reason 
the display of agricultural machinery is equally well re- 
presented, and the lesson to be learnt from the latter is, 
that the monopoly in this branch hitherto enjoyed by 


English producers is being subjected to severe competition by 
native labour. The English manufacturers are, however, ably 
represented by Messrs. Ruston and Proctor, with ploughs, 
reapers, self-binders, and rakes; by Messrs. Nicholson and Co., 
with implements for hand and steam power, Foster’s portable 
engine with patent expansion gear, thrashing machines, &c.; by 


Messrs. Robey and Sons, with portable engines, double flour 
mills, &c.; by Messrs. Marshall and Sons, with straw-burning 
portables, &c. But against this small contingent are ranged no 
less than seventy-five native manufacturers represented by steam 
ploughs and traction engines, from the works of the Archduke 
Albert, from Herrn Schlicks’ works in Budapest, and from the 
factory of the Hungarian States Railway in Budapest and 
Didsgyor, and by every conceivable implement required in the 
cultivation of the soil and conversion of the produce. 

Although theimplementsexhibited may lack the finish and fine- 
ness of proportion of some of the English manufactures, the fact 
that the same can be produced on the spot, and are found perhaps 
quite as well, if not better, suited to the soil, to the climate, and to 
the labourer into whose hands they are committed, is sufficiently 
strong evidence of the enterprise of the manufacturers, of their 
appreciation of the special requirements of the agriculturists, 
and of the near approach of the time when Hun will be 
fearless of foreign competition, and quite able to hold her own 
in the construction of agricultural machinery. 

Less attention seems to have been paid to the exhibition of 
milling machinery than might reasonably have been expected. 
With the exception of Messrs. Ganz and Co., of Budapest, who 
have erected a pavilion for the exhibition of their roller mills, 
chilled rolls, chilled shot, turbines, &c., to which we shall have 
occasion to refer again, there are only one or two isolated dis- 
plays in the whole building. This is hardly to be accounted 
for, were it not that a great reluctance is said to exist on the 
part of mill owners to allow any strangers inside their mills 
during the exhibition, and the same feeling has been extended 
to the exhibition. The competition they have now to contend 
with, owing to the importation of American flour into Europe, 
makes them doubly careful to keep their own counsel, as they 
have once or twice in former times had cause bitterly to repent 
their liberality to foreigners. 

The pavilion devoted to railway and naval appliances, under 
the auspices of the Ministry of Public Works, is especially 
interesting, and deserves to be treated in detail. 

The display of timber in the grounds gives ample proof of 
the variety and wealth of the forests in Transylvania, Slavonia, 
and Croatia. There are larch stems 144ft. long, with a diameter 
of 2ft. 115ft. from the butt; others 110ft. long, with a 
maximum diameter of 6}in., tapering to 2}in., and gigantic 
specimens of oak for barrel staves and cabinet work. 

The main building is, of course, the “ Hall of Industries,” of 
which we publish a picture on page 196. It is from the design 
of Herrn Christian Ulrich, architect and engineer. It contains 
an area of about 160,000 square feet. The building is supported 
on lattice columns, on the same principle as the cattle market in 
Vienna. The style is Italian Renaissance, which, owing to the 
hall Seing free on all sides, has been treated boldly. The 
weight of ironwork is about 10 lb. per square foot. The 
main portion of the structure consists of two halls, each 
divided into three naves, intersecting one another, with a 
dome 150ft. high at the points of intersection. The naves 
terminate with triumphal arches, about 50ft. high, and are con- 
nected at the four corners with square pavilions. The general 
effect, from an external point of view, is good, and the internal 
arrangement is most felicitous, as it enables the visitor to obtain 
a comprehensive view of the whole, as well as affording an easy 
division for a more detailed inspection. Apart from the Exhibi- 
tion itseli—which, as a whole, is, of course, very much like any 
other, Budapest is well worth a visit. The extent to which it 
has in in the last ten years is marvellous. The comple- 
tion of the quays, the erection of new buildings, such as the 
Elevator, the Opera House, new stations, &c., and the construc- 
tion of the Radial Strasse, a little over a mile and a-half long, 
and perfectly straight, and certainly, with the exception of that 
part of the Ringstrasse in Vienna between the Burg Ring and 
Schotten Thor, the finest street in the world, have gone far to 
elevate Pest into a first-class city on the Danube. The same 
unity of purpose which has produced these improvements has 
been extended to the comfort of visitors during the Exhibition, 
and acheck has been placed on the prohibitory prices which gene- 
rally prevail at such times, and militate against success. For those 
visiting the Continent in the autumn, a slight extension of their 
route to Budapest will neither be lost time nor attended with 
any unreasonable expense, 


OPENING OF THE SEVERN TUNNEL. 


Arter thirteen years of hard work in overcoming difficulties of a 
peculiarly severe and discouraging description, the tunnel beneath 
theSevern was opened on Saturday morning, whentheengineersand 
Great Western Railway authorities and a party of friends travelled 
through in a special train, the first that crossed from shore 
to shore at this point. We have on previous occasions given 
ample details respecting the design and progress of this great 
work, but we may say a few words respecting the opening 
ceremony. Considering the importance of this undertaking, the 
great credit it reflects upon all who have been carrying it out, 
and the deep interest with which its progress has been watched 
by all whose opinion was of any value, it was natural to suppose 
that the company would be glad and anxious to give all possible 
publicity to the first journey made through a tunnel of which 
it has every reason to proud. Under this belief 
the local papers, at any rate, to say nothing of distant 
papers and technical journals, prepared to give adequate 
descriptions of the tunnel and the journey, but to 
the keen disappointment, not only of the papers but of the 
whole neighbourhood, all press representatives were excluded. 
No reason for this course was assigned, and as it would be 
absurd to suppose the directors and engineers feared to expose 
their work to critical eyes, it can only be presumed that the 
desire to be exclusive was stronger the wish to gratify 
those upon whom the ultimate success of the tunnel will 
depend. It is true that the formal opening is to take place 
some months hence, when the Prince of Wales is expected to 
officiate, but as a private inspection like that on Saturday could 
not be passed over in silence—for it means that the tunnel is 
an accomplished fact—that would seem to be the more appro- 
priate occasion of the two for telling the world all about the 
success achieved. The directors, however, thought otherwise, 
and limited the pioneer party to officials and special friends. 
For their benefit a train of two saloon carriages was prepared, 
and among the forty or fifty ladies and gentlemen who 
assembled at Rogglett, at the opening of the tunnel, were Sir 
Daniel Gooch, M.P.,chairman of the Great Western Railway Com- 
pany, and Lady Gooch ; Sir John Hawkshaw, joint engineer with 
Mr. W. C. Richardson, Mr. Bassett, one of the directors, Mr. 
Gooch, C.E., Mr. Walker, the contractor, and Mrs. Walker, Mr. 
Saunders, secretary to the Great Western Railway Company, 
and Mrs, Saunders, Mr. Simpson, C.E., and the general engi- 
neering staff. The train started on the experimental trip at 
eleven o’clock, and passed through the 2} miles under the river 
in half-an-hour, the rate being wisely limited to something like 


nine miles an hour, The engineers were naturally confident in 


the soundness of their work, but some of the passengers may be 
forgiven if they experienced some slight trepidation on finding 
themselves plunging into an unknown way beneath the widest 
and most stormy of English estuaries, then almost as full as it 
could be, and with the knowledge that on several occasions 
during construction both sea and springs had burst through. 
The sensation of rushing through a land tunnel is never pleasant 
even to the oldest railway traveller, but it is a much more 
ing ordeal to go slowly along a new track, fully con- 
scious that not far above one’s head is the rolling sea. 
When this journey vomes to be done in ten minutes, tra- 
vellers will be glad to get over it, but it required all the 
reassurances of the engineers to render the half-hour’s pas- 
bearable to the non-official members of the party, and 
especially the ladies. Such natural uneasiness as existed 
was likely to be increased by the circumstance that the tunnel 
was in darkness, the Brush electric lights in use during its 
execution having to be removed to give room for the train. 
The carriages were, of course, brilliantly lighted; but so far as 
the tunnel was concerned, it was a veritable de profundis. The 
ground through which the bore had been made is largely sand- 
stone, coal, and fairly solid substances; but the pioneer pas- 
sengers were not much alive to that circumstance. Doubts and 
misgivings gradually vanished when it was found that not only 
was there no sound or sign of the treacherous ocean; but, with 
the exception of a slight leakage near where a powerful spring 
broke through two years ago, this subaqueous roadway was as 
dry as the driest land subway. Moreover, owing to the powerful 
fan kept vigorously working, the atmosphere was beautifully 
clear, and the daylight at one end of the tunnel could be seen 
like a brilliant star, nearly two miles away. The first journey 
thus accomplished under such pleasant conditions, the return 
trip was undertaken with perfect ease of mind, and was done at 
a gy! higher speed, viz., about fifteen or sixteen miles an 
hour, The double journey was regarded with such feelings of 
pleasure as comes of gratified curiosity, privilege, and novelty ; 
and at the luncheon by which Mr. Walker celebrated the event, 
there was general congratulation and jubilation. 


THE COMMISSION ON TRADE, 

THE following circular and paper of questions has been issued 
by the Royal Commission on the Depression of Trade to the 
Chambers of Commerce and other similar bodies in the United 
Kingdom :— 

* Royal Commission on the Depression of Trade 
and Industry, 8, Richmond-terrace, White- 
hall, S.W., 2nd September, 1885, 

“ Sir,—I am desired by the Royal Commission on the Depression 
of Trade and Industry to forward to you the —py pel paper 
of questions, which has been drawn up with the view of obtaining 
information as to the present condition of Trade in this country, 
and of eliciting the facts of the situation into which the Commis- 
sioners are directed to inquire. 

‘* Any answers which your Chamber may desire to return should 
be written opposite the questions to which they relate, and should 
be confined within the limits of the enclosed paper. 

‘The Commissioners would be glad to receive ed replies, if 
possible, by the end of this month, and it is particularly requested 
that the answers to the earlier questions may not be delayed in 
order to reply to Nos. 13 and 14, as it is of importance to have the 
information with regard to matters of fact as early as possible. 

**T am to add that the two latter questions are intended rather 
to suggest special points on which your Chamber may desire to offer 
observations than to elicit exhaustive replies on all the topics men- 
tioned ; and I am to ask that the answers both to these and to the 
earlier questions may be drawn up in as concise a form as possible. 

‘*The Commissioners would, of course, prefer to receive answers 
representing the unanimous opinion of your Chamber as a whole ; 
but, with the view of meeting the case of particular Trades or 
Industries which may form exceptions to the general condition of 
the district, they will also be ready to receive separate sets of 
answers—not exceeding three in number—from any sections of 
your Chamber which may, for any reason, be unable to concur in 
the answers of the majority. 

‘* Further copies of the questions can be obtained if required 

**T have the haoer to be, Sir, your obedient servant, 

‘Gro. H. Murray, Secretary, 

The President of the Chamber of Commerce.” 


QUESTIONS. 

(1) What is the area embraced in the district on which your 
Chamber is prepared to report ? 

(2) What trades or industries are of ial importance to that 
district as measured by—(a) the amount of capital invested ; (b) 
the amount of labour employed ; (c) the t of production ’ 

(3) In what proportion do the trades and industries of your dis- 
trict find their market at home, or in foreign countries; and, as 
regards the latter, in which countries chiefly ? 

(4) How has the trade and industry of your district been affected 
in the last five years, as compared with the periods 1865-70, 
1870-75, 1875-80, as po Ran Mar volume ; (b) its value ; 
(c) its net profit ; (a) the amount of capital invested ; (c) the quan- 
tity of labour employed ? 

5) The phrase “depression of trade” would appear to imply a 
* normal level” of trade. During what periods in the last twenty 
years should you say that trade had been—(a) At its normal level ; 
(6) above that level; or (c) below it? 

(6) Judged by a scale constructed in this manner, can the con- 
dition of trade and industry, or that of any special trade or 
industry, in your district at the present time be fairly described as 
depressed ?” 

(7) If so, when did the depression begin; when did it reach its 
lowest point ; and what are its most prominent symptoms ? 

(8) its progress hitherto been uniform or irregular; and 
— do you anticipate that its course will be in the immediate 

uture ? 

(9) Have the different trades and industries affected been 
uniformly affected (a) in time, and (b) in intensity? 

(10) Are there any special circumstances affecting your district 
to which the existing condition of trade and industry there can be 
attributed ? 

(11) Should you say that:—(a) The demand for; ()) the supply 
of; (c) the return on capital in your district is above or below the 
average of the last twenty years? 

(12) Is the rate of wages in relation to service rendered, and to 
the quality and quantity of the work produced (a) for skilled, and 
(6) for unskilled labour in your district, above or below the average 
of the last twenty years? 

(13) What measures could, in your opinion, be adopted to 
improve the —- condition of trade (a) by legislation, and 
(4) independently of legislation? 

(14) To what extent do you consider that the present condition 
of trade and industry in your district has been affected by the 
operation of any of the following causes:—(a) Changes in the 
relation between capital and labour; (b) changes in the hours of 
labour ; (c) changes in the relations between the producer, the dis- 
tributor, and the consumer; (d) fall in prices, or appreciation of 
the standard of value; (¢) the state of the currency and the banking 
laws; (jf) restriction or inflation of credit; (g) over production ; 
(hk) foreign competition; (4) foreign tariffs and bounties; (/) inci- 
dence of taxation, local or imperial ; (7) communication with other 
= (n) legislation affecting trade; (0) legislation affecting 
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RAILWAY MATTERS. 


A CORRESPONDENT at Port Elizabeth, writing to the Colonics and 
India, says the wool season lasts a comparatively short time now, 
owing to the extended railways. 

THE earnings per-mile of American railways in 1884, from which 
full returns were received in 1884, equalled 6663 dols. agains’ 
7461 dols, for 1883, the decrease equalling 798 dols. per mile. 

THE Manchester, Bury, Rochdale, and Oldham Tramways Com- 
pany has ordered twenty-four Wilkinson engines. When these 
are delivered the company will possess seventy engines of this type. 

TuEnet earnings of all the U.S, lines for 1884 equalled 268,106,258 
dols, against 293,367,285 dols, for 1883, the falling off equalling 
25,261,027 dols., the rate of decrease being about 9 per cent. 
DvrRInG the last three ~— before the completion of the New 
York and Rio Grande lway, which took place last March, 
34 miles of way were laid every day. During February 73 miles 
were laid, and during the last twelve months 525 miles, 

Tuer break of gauge question between New South Wales and 
Queensland has been settled. The break is to be at Ballendean, 
on the boundary between the two colonies, but no more accom- 
modation to be provided than was absolutely necessary. 


Out of the 3,415,802 bushels of wheat received at Montreal 
from inland districts this year up to the beginning. of August, no 
less than 2,058,319 bushels had come by railway, as against 
1,357,483 by canal and river. This change in the mode of — 
is thought to be largely due to the low rates charged for 
carriage of wheat by the Canadian Pacific Railway Company. 

THE number of tons of freight transported on American railroads 
in 1884 equalled 390,074,749, against 400,453,439 tons in 1883, the 
falling off equalling 10,378,690 tons, the rate of decrease being 
about 24 per cent. The value of the tonnage moved in 1884, 
estimating its value at 25 dols. the ton, equalled 9,751,868,725 dols, 
The number of tons transported one mile in 1884 equalled 
44,725,208,277 tons, against 44,064,923,445 tons moved one mile in 
1883, the increase of service performed for the year equalling 
hee cen tons moved one mile, the rate of increase being about 

per cent, 


An American contemporary says: “The Pike’s Peak Railway, 
which is expected to be in operation this year, will be the most 
notable piece of track in the world. It will mount 2000ft. higher 
than the Lima and Oroya Railway, in Peru. It is now in opera- 
tion to a point over 12,000ft. above the sea level, The entire 
thirty miles of its length will be a succession of complicated curves 
and grades, with no piece of straight track longer than 300ft. The 
maximum grade will be 316ft. to the mile, and the average — 
270ft. The line will abound in curves from 500ft. to 1000ft. long, 
in which the radius changes every chain.” 

THE balance-sheet of the South Australian Government railways 
for the financial year ended June 30th, 1885, showed a most 
decided improvement on the figures for 1883-84. The receipts in 
the former year amounted to £662,455, and the expenditure to 
£411,850, leaving a balance of £250,605. In the previous year the 
receipts were £562,625, and the expenditure £377,902, the profit 
being £184,721. While the increase in the revenue last year, 
therefore, was £99,832, the increase in the expenditure was only 
£33,948. In 1883-84 the percentage of the expenses to the revenue 
was 66, and in 1884-85 it was 62, so that a considerable advance 
had been made in the direction of economy by the management. 

THE rates per ton per mile for 1884 of freight carried on the U.S, 
railways equalled 1°124 cents against 1°236 cents for 1883, the falling 
off equalling 1°12 mills per ton per mile. Had the rates for 1883 been 
maintained for 1884, the earnings from freight would have been 
553,694,042 dols. in place of 502,869,901 dols., the amount actually 
received. Had the rates of 1883 for the transportation of pas- 
sengers and freights been maintained for 1884, the gross earnings 
of all the roads would have been 827,525,371 dols., exceeding by 
56,840,463 dols. the amount actually received, and greater by 
3,752,447 dols, than the earnings for 1883. It will thus be seen 
that the decline in the earnings for the past year was due wholly 
to the reduction in rates charged, 

IN reporting on the collision that occurred on the 31st July, at 
Binegar Station, on the London and South-Western and Midland 
Railway Companies’ Somerset and Dorset Joint Railway, when 
the up train due to leave Bournemouth for Bath at 11.45 a.m. ran 
into a down goods train from Bath that was standing on the down 
line at Binegar station, one passenger being killed, the guard of 
the passenger train having both legs broken, causing death soon 
after, the driver, fireman, and fourteen other passengers — 
injured, Colonel F. H. Rich says, “If the passenger train h 
been provided with a good automatic continuous brake on all the 
vehicles of the train, which could have been worked by all the 
servants in charge of it, I think the collision would have 
severe,” 

THE following is a comparative statement showing the averages 
per mile of stock, bonds, cost, and earnings, percentage of expenses 
to earnings, earnings per passenger train mile and per freight train 


mile, per nger mile, and per tonnage mile, &c., for 1882, 
1883, and 1884, on the American railways :— 
1884, 1883, 1882, 
dols. dols, dols, 
Capital stock per mile of com- 
pleted road .. .. .. .. .. 98,064 .. 80,759 .. 30,674 
Bonded debt per mils of com- 
pleted road .. .. .. «. «. 20,817 .. 28,660 .. 28,268 
Cost of road and equipment per 
mile of completed road .. .. 55,888 .. 55,461 .. 52,726 
Passenger earnings per mile of 
road in operation.. .. .. .. 1,801 .. 1,951 1,926 
Freight earnings per mile of 
road in operation.. .. .. .. 4,882 .. 5,002 4,824 
Gross earnings per mile of road 
in operation... .. .. .. .. 6,668 7,641 7,377 
Net traffic earnings per mile of 
in operation. .. .. .. 2318 .. 2,702 .. 2,670 
Percentage of expenses to earn- 
Passenger earnings per passenger 
Freight earnings per freight 
rnings r “4 “514 
Earnings per per oe 1-236 1/236 
verage ce per ger 26 ‘ 5°89 
Average distance perton .. .. 114°66 110-04 109°02 
per ct. per ct. per ct. 
Interest per cent. of bonds and 
Dividends per cent. of stock .. 2°48 275 2-91 
Interest and dividends per cent. 
of stock, bonds, and debt ° 852 . 86s . 3°65 


THE Scottish-American Journal, proud of a countryman’s 
ingenuity, gives the following remarkable description of a new 
idea in rail 8, an invention which promises to be of great 
importance in the history of railroad operations. It consists of an 
engine and rails, and may be described as follows:—The boiler is 
an ordinary locomotive one, with two large wheels behind, and a 
truck in front, as supports for the weight. The cylinders are 
placed in the front truck, and are set diagonally across the track, 
with the attached to a vertical shaft immediately 
in front of the fire-box. On the lower end of the shafts—there are 
three of them—are paper wheels, 44ft. in diameter and 8in. face, 
running against the inside of the track. The track is of twelve by 
twelve timbers, and is so arranged that the engineer, by the 
aid of a lever, can throw back the friction wheels when the engine is 
silent, The advantage claimed for this locomotive and track are 
absence of noise, cheapness of construction, economy in fuel, and 
the necessary traction power without the usual deadweight neces- 
sary in ordinary locomotives, 


NOTES AND MEMORANDA. 


CoopPat’s explosive powder consists of nitro-lignin carefully 
purified, with or without admixture of a nitrate or nitrates—other 
than nitrate of lead—and starch. 


THE Journal of the Society of Arts says it has been stated that 
eucalyptus leaves possess considerable power in removing the scale 
from boilers, and that a small quantity put into the water not only 

meee scaling, but in a very short time causes the old scale to 
p off, 

In his lecture to the Institution of Civil Engineers on ‘‘ Heat 
Action of Explosives,” Captain Noble remarked :—‘ Twenty-five 
years ago our most powerful piece of artillery was a 68-pounder, 
throwing its projectile with a velocity of 1570ft. per nk. Now, 
the weight of our guns is in from 5 tons to 100, the pro- 
jectile from 68 lb. to 2000, the velocities from 1600ft. to 2000ft., the 
energies from 1100 foot-tons to over 52,000 foot-tons.” We may 
remark, however, that it is only about twenty years since Mallet 
urged, amongst other things, the use of a mechanical means of 
training guns, but the wisdom of the then Ordnance Committee 
said it was not probable that larger guns would ever be used than 
were then employed, and the handspike was all that was neces- 
sary. The Woolwich authorities, however, afterwards used Mallet’s 
invention, and paid nothing for it. 

Ir a charge of gunpowder be placed in the chamber of a gun, the 
gravimetric density of the charge being unity, and if it be completely 
exploded before the shot be allowed to move, the state of things 
immediately prior to the shot being permitted to move in the powder 
chamber, roughly speaking, is as follows :—The products of ex- 
— are divided into two classes of substances, about two-fifths 

weight of the powder being in the form of permanent gases, and 
three-fifths, solid matter, the solid matter being perfectly liquid at 
the moment of explosion and in an extremely fine state of division. 
By the combustion is generated some 730 units of heat. The 
temperature of the explosion is about 2200 deg. Cent., or about 
4000 deg. Fah., and the exploded ‘powder exercises a pressure of 
about 6500 mp ser or about 43 tons per square inch, against 
the walls of the chamber and against the projectile. 

FARADAY is said to have estimated that there was no more 
electrical work in a lightning flash than would decompose a drop 
of water. It must take much more electricity to decompose a 
drop of water, if this is true, than it does to do a vastly heavier 
amount of work, Mr. W. Bellasis writes from Roehampton, 
August 30th :—‘‘In case it has escaped notice, an opportunity now 
offers of witnessing in Richmond Park a truly awful spectacle. 
On the 6th a storm, scarcely perceived elsewhere, burst upon the 
park. There was but one flash of lighting, which, sing! out 
two fine oak trees, completely destroyed the top portion of one 
and shattered to pieces the solid base of the other, depositing the 
immense upper part, neatly severed and intact, some feet away. 
The explosion must have m terrific, as trees close by are 
damaged by the large splinters, which, dried up and sapless, lie 
about in all directions, The spot can easily be found on inquiry 
at any of the lodges.” 

BRAZIL possesses five ironclads, the Riachuelo, built in 1883 by 
Messrs. Samuda, 5800 tons, built of steel, steel armour 10in. on 
the turret and llin. on the side; 6000 indicated horse-power, 
speed 16 knots, and she is armed with four Armstrong guns of 
20 tons each, six of 54 tons, and fifteen Nordenfelt machine guns. 
The Solimoes and Javany are of tons each, and were launched 
in 1876. They are of iron, and have iron armour, 13in. on the 
turrets and 12in. on the side. Their speed is twelve knots, and 
they are each armed with four Whitworth guns of 25 tons each, 
and four Nordenfelts, The remaining two ironclads are of 928 tons 
and 1196 tons respectively, and have armour of 4in. thickness, 
Brazil further owns a wooden ship plated with 4in. armour, four 
small monitors for river service, and seven wooden cruisers. A 
steel cruiser of 4000 tons, which is to steam 15} knots, is at present 
being built for the Brazilian Government in England. Brazil has 
also seven wooden and five iron gunboats, and also five composite 
gunboats in course of construction, besides eight torpedo boats. 

THE explosion of gunpowder is generally, either in the bore of a 
gun or in a close vessel, extremely rapid; but rapid as it is, when 
small charges are fired in a large vessel, there is a considerable 
reduction of pressure from the cooling effect of the vessel, owing 
to the great difference of temperature between the ignited powder 
and the vessel. With gun-cotton this difference is much more 
marked, both because the weight of the explosive employed in 
experiments is much less, and the temperature of explosion is much 
higher. Between charges of a few ounces and a few pounds, for 
instance, of the same gravimetric density, there is a very marked 
difference of pressure. The actual pressure reached by the explo- 
sion of gun-cottons experimented with by Captain Noble and Sir 
F. Abel, assuming the gravimetric density of the charge to be unity, 
would be between 18,000 and 19,000 atmospheres, or, say, 120 tons 
on the square ineh. The pressure indicated has not been reached 
in their experiments, both because they would have had great 
difficulty in making a vessel to stand such pressures, and because 
charges of such density would not readily be placed in the vessels, 
The highest pressure actually recorded with a density of 0°55 was 
a little over 7 tons on the square inch. 

IN a paper communicated to the Institution of Civil Engineers 
by Dr. Pole, on ‘‘ Aerial Navigation,” an estimate is made of the 
speed which, on known mechanical principles, ought to be given to 
balloons by a given power applied. According to the author’s 
formula, if d = maximum diameter in feet, and v = velocity in 
feet per second, the useful horse-power of a Longe applied 


0 9 
to the screw shaft should be = - or = 


qe horse-power. In M, Tissandier’s balloon, d = 30, 


the dynamo is said to ‘have given a force motive effective, i.e., 
estimated probably on the screw shaft, of 14-horse power. This 
should give a velocity of 14°9ft. per second. The velocity attained 
by M. Tissandier was 13°1ft. per second, the difference being pro- 
bably attributable to the small size of the screw. In Messrs, 
Renard and Kreb’s balloon d = 27°5. In the two first experi- 
ments the horse-power exerted on the screw shaft was = 2°33; 
this should give 18°3ft. per second, or 12°5 miles an hour, which is 

very near what was attained. In the third trial the horse- 
power was in to 3°5, which should produce 21ft. per second, 
or 14°38 miles an hour; the actual speed was 14°6 miles. 


THE definitions of blasting gelatines Nos. 1 and 2 have been 
officially altered, and now run thus :—Blasting gelatine No. 1, con- 
sisting of nitro-cotton as hereinafter defined, combined with 
thorough] — nitro-glycerine in such proportions that the 
whole shall be of such character and consistency as not to be liable 
to liquefaction or exudation. Nitro-cotton, consisting of nitro- 
cellulose carefully washed and purified. Blasting gelatine, No. 2, 
consisting of blasting gelatine No. 1as above defined, mixed or 
incorporated with nitrate of potash—with or without charcoal—or 
such other nitrate as may for the time being be sanctioned by a 
Secretary of State. Gelatines Nos, 3 and 4 have been removed from 
the list of licensed explosives, and re-appear under the designations 
gelatine dynamite No. 1 and gelatine dynamite No. 2, the defini 
tions of which are as follows :—Gelatine dynamite, No. 1, consisting 
of thoroughly purified nitro-glycerine, thickened by being combined 
with nitro-cotton as hereinafter defined, and mixed or incorporated 
with one or more of the following non-explosive ingredients, viz., 
cotton, charcoal, or such other ingredients as may for the time 
being be sanctioned by a Secretary of State, and in such proportions 
that the whole shall be of such character and consistency as not to 
be liable to liquefaction or exudati Nitro-cotton, consisting of 
nitro-cellulose carefully washed and purified. Gelatine dynamite, 
No, 2, consisting of gelatine dynamite No.1 as above defined, 
mixed or incorporated with nitrate of rae, or such other nitrate 
as may for the time being be sanctioned by a Secretary of State, 


MISCELLANEA. 


Messrs. HAYWARD TYLER AND Co.’s direct-acting sewage pumps 
have been adopted by the Walthamstow Local Board for pumping 
both sludge and sewage. 


THE report of the Committee on Lighthouse Iluminants, of 
which we have already published a full account, was issued on 
Saturday last as a parliamentary Blue-book. 


A CONTEMPORARY says a line of steamers is about to run between 
Rome and Genoa, and that the two pioneer boats destined to open 
the Tiber once more as a highway of commerce have been built by 
a Newcastle firm. 


It has been determined that a formidable ship of war shall be 
commenced at Portsmouth during the current financial year. She 
is to be on the lines of the Camperdown, but is to be a turret 
instead of a barbette ship, and her tonnage is to be twelve thou- 
sand. She is to be armoured from below the water line to the 
upper deck, and to be armed with the most powerful guns yet 
turned out at Wooolwich. 


A DAILY paper reports that some important experiments have 
been made at Middlesbrough with liquid fuel for steamships. 
One of the most successful has been with the steamship Emanuel, 
of that port, which was fitted with tanks to hold the oil, a waste 
— from the Middlesbrough Chemical Works, The steamer 

as just returned from a trip to the Mediterranean, and the 
master and the engineer report most favourable results. 


For testing the quality of the leather used for belting, M. 
Eitner proposes, in the Revue Industrielle, the following simple 
method:—A small piece is cut out of the belt and net in 
vinegar. If the leather has been perfectly tanned, and is there- 
fore of good quality, it will remain immersed in the vinegar, even 
for several months, without any other change than becoming of a 
little darker colour. If, on the contrary, it.is not well impregnated 
with tannin, the fibres will promptly swell, and, after a short time, 
become converted into a gelatinous mass, 

THE existence of Dog in Italy is well known, but hitherto 
the sinking of wells from one cause or another has not been 
attended with success. The Society of Arts Journal says, lately 
a small company has sunk a well at Tabiano, between Parma and 
Modena, which yields 450 litres—about 100 gallons—per day of 
oil. It is 145 metres deep, and the pumps are worked by a 
10-horse power engine. The same company proposes shortly to 
sink another well not far distant to a depth of 430 metres, when 
it anticipates meeting with a large supply of petroleum. 

On the 3rd inst. the ground suddenly sunk quite 10ft. for eight 
yards on the towing path of the river Weaver, close to the town of 
Northwich. The water rushed in, forming a lake. The Wheat- 
sheaf Hotel, close to the place, has just been raised 3ft. after 
subsiding. Soon after the collapse of the towing path a more 
alarming subsidence occurred in the same neighbourhood. Under- 
neath a coachbuilder’s in Castle-street, a thoroughfare recently 
restored at much expense by the county authorities, a great 
quantity of earth suddenly disappeared, a considerable portion of 
the foundation wall and the adjacent roadway also falling into a 
chasm. The building stands on a huge wooden frame, one beam 
of which crosses the chasm, otherwise it must have been wrecked. 

NEARLY all the ironworks at Pittsburgh, besides some forty iron 
firms within a radius of 30 miles, are now using the natural gas, as 
also most of the glass factories, distilleries, breweries, &c., and this 
is creating an entire revolution in the labour market of the dis- 
trict. The output of iron and steel at Pittsburgh is about 750,000 
tons per annum, and as it takes some 50 bushels of coal to make 
one ton of iron, it follows that at least 38,250,000 bushels of coal 
will be dispensed with in the yearly consumption, throwing out of 
—- an enormous number of miners, firemen, ashmen, roadmen, 
and other employés of the collieries. The cause of this great change 
being entirely one of nature’s arrangement, renders it an impossi- 
bility for trade unions and labour agitators to deal with the matter. 

A BORED tube well, 300ft. deep, lined with extra strong wrought 
iron tubes from the surface to the chalk, has recently been com- 
pleted by Messrs. Isler and Co. on the premises of the Belfast and 
London Aérated Water Company on Bankside. The chalk was 
reached at 204ft. from the surface, after passing through 36ft. of 
peat and gravel, 75ft. of London blue clay, 93ft. of mottled clays 
and light and brown sands, with pebbles—Woolwich and Reading 
beds. Many objectionable springs were met, especially in the 
gravel bed overlying the London blue clay. These had to be 
excluded from the well by means of the tubes, which are of even 
size, driven some distance into the chalk, preventing, therefore, 
any percolation from above. The supply is pumped direct from 
the chalk springs, and at the rate of 72, ms per day. The 
same firm is about to bore a 7°25in. tube well from 400ft. to 500ft. 
deep for the Ealing Local Board. 

OnE of the bars at the entrance of New York Harbour, called 
Dimond Reef, is composed of indurated clay and boulders, which 
presented unusual difficulties in the way of dredging to the desired 
depth, and is now being removed by means of the attrition of 
powerful streams of water forced against the bottom by hydraulic 
dredgers. The mean velocity of the water dedlacges from the 
special mechanism used for the purpose is about 7000ft. per minute, 
and the Nautical Gazette reports that this “‘is sufficient to force 
the earth and clay at the bottom into suspension, to be carried out 
by the ebbing tide, which is the only time these hydraulic ploughs 
are used. After the clay is washed away, the boulders are removed 
by grappling irons. This method has been so successful that it is 
being applied to that portion of the bar in Gedney Channel, which 
will secure a depth of 28ft. at low water for a width of 480ft. 
At the point selected for this work the bar is about 4000ft. in 
width, and the ebbing tide has a mean velocity of one and a-half 
miles per hour.” 


ACCORDING to American advices, the Panama Canal Company is 
in difficulties. Some time ago a New York engineer was sent to 
Panama to examine into the affairs of the Canal Company in the 
interests of a New York syndicate, who proposed to contract for 
building the canal. It is sufficient to say that his advice was to 
wait for the crisis which was near at hand. Up to September, 
1884, M. de Lesseps and his company had raised 111,000,000 dols. 
and expended 104,000,000 dols., their liabilities being 153,000,000 
dols., their securities being sold at a discount. May 1st, 1885, 
less than 10 per cent. of their excavation, or 12,376,500 cubic 
metres, had been completed, the total being estimated at from 125 
to 150 million metres, and there is the dam for the Chagres river, 
for which no foundation has been found after boring to the depth 
of 60ft. The entire cost of the canal is estimated at not less t! 
530,000,000 dols., representing liabilities amounting to 600,000,000 
dols, The Financial News estimates that w this scale of 
liability there will be an annual deficit of ten millions of dollars, 


THE deep boring being sunk by the German Government near 
Schladebach, with the object especially of obtaining trustworthy 
data concerning the rate of increase of the earth’s temperature 
toward the interior, has at present given information corroborative 
of what has been obtained elsewhere. At the beginning of this 
year the bore had reached the depth of 1392 metres, which is 
believed to be the lowest yet reached. The temperature at succes- 
sive stages is ascertained by a special thermometer, the principle 
of construction being that, as the heat increases, the mercury will 
expand so as to flow over the lip of an open tube. The difference 
of the overflows will give the rate of increase of the temperature, 
It has been ascertained that the temperature at the depth of 1392 
metres was 49 deg. Cent., or 120 deg. Fah. If the temperature 
increases regularly at this rate, the boiling point of water ought to 
be reached at a depth of 3000 metres, or nearly two miles, and at 
forty-five miles we should find the heat at which platinum melts. 
This would go to show that the rigid earth’s crust cannot be more 
than about one-ninetieth of its radius; but the rate of increase ig 
very different in different districts, 
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(For description see page 204.) 


THE CITY OF DUBLIN STEAM PACKET COMPANY’S MAIL STEAMER, IRELAND, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyrveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A, Twixrmever, Bookseller. 

NEW YORK.—Tue Wititmer and Rocers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS, 


of communications which do not comply 


X. W.— We do not know. 

I, B. A.—We shall be glad to see the sketch to which you refer. 

W. J. (Colchester).—The speed of your gig will be less with paddle-wheels 
than with oars. Assuming it to be five miles an hour, and the a 
wheels to make 40 revolutions per minute, the centre of effort of the paddle- 
boards must be on a circle 11ft. in circumference. Allowing about one- 
Sourth for slip, we have 15ft., so that your wheels would have a diameter 
over all of very nearly 6ft. We fancy you would find this a very incon- 
venient dimension in a gig drawing only 18in. of water. The area of the 
floats will depend on the power applied to the crank shaft; Gin. by 12in, 
wide would probably suffice. 

Errata.—In the article on the Mail Steamer Ireland which appeared on 

184 and 185 of our last impression, page 184, second paragraph, 
‘ine 10 from top, instead of 9°57 read 9°51; second paragraph, line 8, for 
Mr. Messam read Mr. Messum ; line 11, for Mr. Beavis read Mr. Bevis. 
Page 185, frst column, line 11 from top, for each cylinder weighs 3°15 ewt. 
= last column, line 5 from the end, for 24 hours read 
re. 


COAL GRINDING MACHINE. 
(To the Bditor of The Engineer.) 


Sin,—Will any reader tell me where I can get a machine for grinding 
a particular kind of coal as fine as the finest flour? W. D. G. 
September 8th. 


WIRE ROPE RAILWAY. 
(To the Editor of The Engineer.) 
8im,—I should be obliged if any correspondent would give particulars 
of chovated wise supe parcels and whee, can be 
RAVELLER, 


MICA PACKING. 
(To the Editor of The Engineer.) 

S1n,—Would any reader kindly let me know the address of the Mica 
Packing Company—if there is such a firm as the Mica Company—and if 
they have a patent for engine packing? J. R. 
September 8rd. 


ATMOSPHERIC CONDENSERS. 
(To the Editor of The Engineer.) 

§1r,—Can any of your readers kindly inform me what proportion of 
cooling surface and quantity of cndeuiing water to the weight of steam 
condensed are required in a surface evaporator condenser? N. H. 

September 4th. 


CURVED BRESSUMERS. 
(To the Bditor of The Bngineer.) 
81n,—I have some shops to erect, two of which at corners have curved 
fronts. They are semicircular, and 13ft. Oin. radius. The -wall 
carries the straight ends of the wrought iron bressumer, and I am allowed 


r will very much a BuILpsr. 
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DEATH. 
On the 4th inst., at Baddesley Vicarage, Atherstone, Warwickshire, 
C. B., F.B.8., &c., Lieut.-Colonel late Royal Engineers, 
cf 14, 8t. Stephen’s-square, W., in his 76th year. 
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SIR LYON PLAYFAIR’S ADDRESS. 

Tue address delivered on Wednesday by Sir Lyon 
Playfair, on taking the chair at Aberdeen as President of 
the British Association, does not possess sufficient techni- 
cal interest to entitle it to a place in our columns. It is, 
from beginning to end, a more or less extravagant lauda- 
tion of purescience. It deals with a great many subjects of 

neral interest, such as the relations of science and the 

tate, science and secondary education, science and the 
Universities, science and industry, and abstract science a 
_ condition of progress; but in all cases science is lauded 
as the be-all and end-all of meritorious human existence, 


With much of the address we cordially agree; to portions 
of it we cannot help taking exception. The defect of the 
address is that its author exaggerates the value of what is 
commonly known as science. He exalts that to the posi- 
tion of master, which is, after all, only aservant. Nothing 
can be more certain, indeed, than that a great deal is 
taught now which possesses no value of any kind. For- 
merly there existed a society “for the diffusion of useful 
knowledge.” In the present day there exists dozens of 
institutions for the diffusion of useless knowledge, and the 
worst of the matter is that the acquisition of this useless 
knowledge prevents the student from acquiring that 
which would prove really valuable to him. “Industrial 
applications,” says Sir Lyon Playfair, “are but the over- 
flowings of science welling over from the fulness of its 
measure.” This is a ope. sentiment. Is it true? We 
think not. What is the true value of abstract science ? 
“Few,” says the President of the British Association, 
“ would ask now, as was constantly done a few years ago, 
what is the use of an abstract discovery in science?” We 
are among the few. It would be as proper to assert that 
the sand dug up by the gold miner must necessarily 
value, as it is to say that because a discovery is 
“scientific” it must be useful. Every year, almost every 
day, new discoveries are made, but the vast majority 
of them no worth whatever as means of 
— the happiness or the welfare of the 
uman race. In no single instance has the man of 
pure science, entirely unaided, done anything to make 
mankind richer, or happier, or better. In every instance 
we find that discoveries vad had their value imparted to 
them by men of a very different type, and only too often 
the man of science follows slowly and heavily in a track 
first marked out by the much despised practical man. A 
host of examples might be cited. The puddling furnace 
was invented by a man who knew nothing of science. To 
Trevithick and George Stephenson science was but a name. 
Bessemer was in no sense of the word a scientific man when 
he devised his steel process. Cartwright, the inventor of the 
power loom, Arkwright, the inventor of the spinning 
mule, knew nothing at all about science. Indeed, it was 
not until the arts had made very considerable pro- 
gress that science in the modern acceptation of the 
term was ever heard of. Let it not be supposed 
that we underrate the value of pure science; we fully 
admit that it has value, and great value too; but 
it is not everything, and to assert that to it we owe an 
enormous debt; that we have to thank it for all our indus- 
trial and social progress, is to make a demand on our 
credulity which we flatly refuse to honour. The whole 
thesis of Sir Lyon Playfair’s address may be summed up 
in his own words: “ Abstract discovery in science is the 
true foundation upon which the superstructure of modern 
civilisation is built, and the man who would take part in 
it should study science, and if he can, advance it for its 
own sake, and not for its applications.” We have here a 
proposition of tremendous cueonelene but we seek in 
vain through the address for any attempt to prove its 
truth. We earnestly protest against the assertion that 
men should seek to advance science for its own sake and 
not for its applications. This is one of the clap-trap 
sentiments of the There is nothing about science or 
knowledge of any kind in the abstract which makes it 
worth while to acquire it for its own sake. Its entire 
worth depends on its power of adding to the general 
store of happiness, comfort, or goodness of mankind. 
In a word, science is only valuable because it may be 
made useful. When we have learned that light 
requires 700 years to traverse the distance between a 
given star and the earth, we have gained nothing. An 
error of a century in the statement would in no way affect 
a mortal for goodor ill. Butthe knowledge that sound travels 
in air at the rate of 1090°6ft. in a second, while light travels 
at 200,000 miles, becomes of value the moment it is utilised 
for signalling purposes, as described, for example, in another 
page. To minds of a certain type, however, the storing up 
of scientific facts, or so-called facts, gives intense pleasure— 
a pleasure similar to that enjoyed by Mrs. Toodles, who 
bought things she did not want at auctions because they 
“might come in handy some time or other.” We have no 
desire whatever to interfere with men of this calibre. By 
all means let them go on picking up facts—turning over tons 
and tons of sand, and possibly finding now and then a speck 
of gold. But we protest that this is not the highest 
end that education can attain, and that a fearful amount 
of time may be and now is wasted in cramming young 
minds with information as likely to prove useful in after 
life as a knowledge of the art of skating would be toa 
Hindoo. It is but just to Sir Lyon Playfair to say that 
he admits that,even without the aid of what is now known 
as science, men contrived to make some progress in the 
arts. “By the end of the fifteenth century,” he says, 
“many important manufactures were feud tes empirical 
experiment, with only the uncertain guidance of science. 
Among these were the com printing, paper, gunpow- 
der, guns, watches, forks, knitting needles, horseshoes, 
bells, wood-cutting and copper engraving, wire drawing, 
steel, table glass, spectacles, microscopes, glass mirrors 
backed with amalgam of tin and lead, windmills, crushing 
and saw mills, Those important manufactures arose from 
an increased knowledge of facts around which scientific 
———— were slowly concreting.” It is to be regretted 
that the speaker did not go on to say what abstract science 
had done for mankind. 

One of the prominent defects in the address which we 
are criticising is that it jumps to conclusions without sup- 
plying the smallest scrap of evidence that those conclusions 
are justifiable deductions from proved facts, Take the 
following for example:—“ Switzerland is a remarkable 
illustration of how a country can compensate itself for its 
natural disadvantages by a scientific education of its people. 
Switzerland contains neither coal nor the ordinary raw 
materials of industry, and is separated from other countries 
which _— supply them by mountain barriers. Yet by 
a sin ly system of graded schools, and by a great 
technical college at Zurich, she has become a prosperous 


manufacturing country.” This is pure assertion, Sir 


Lyon Playfair ought to have gone on to show in what way 
the great technical school at Zurich has helped Switzer- 
land. The principal trade of this agricultural country 
is in cheap watches, wood carvings, and silk, and we are 
not aware that the technical schools have promoted these 
industries in the slightest 

On one point we thoroughly agree with Sir Lyon Play- 
fair. It is that the system of teaching the upper and 
middle-classes now in vogue is far from being satisfactory. 
For years and years little but classical lore was imparted. 
There is now f ironed that everything under the sun will 
be taught. The curriculum of some schools which we 
could name is simply ridiculous. It is beyond question 
that there is growing up in our midst a generation of smat- 
terers, who, knowing a little of everything, know nothing 
well. Nor can it be otherwise. Time and brains cannot 
acquire the information which it is deemed necessary to 
attempt to impart. The child, the youth, the man, have 
to run the gauntlet of a crowd of specialists, each of whom 
pretends to know but one thing well. First, we have the 
classical master; he knows nothing about French or 
German. Next comes the professor of foreign languages, 
who knows French and German, and nothing else. Then 
comes the professor of chemistry, who teaches that and 
nothing else. Then the lecturer on biology, who confines 
his attention to that subject alone will not extend 
the list. We find that four distinct brains are 
found necessary to acquire a competent knowledge of 
Latin aud Greek, French and German, chemistry, and 
biology; but the single brain of the pupil is expected to 
hold as much as the four brains of the teachers. No one 
ever hears of one man teaching a dozen distinct subjects well. 
If we take a set of examination papers of any importance 
we shall find that they have been set by several men, and 
the certainty is that none of these men could answer all the 
questions set in such a way that he could pass the examina- 
tion; but the candidate has to get through. This is not as it 
should be. The tendency of the age is to teach too much— 
a great deal more than can be learned. “A return,” says 
Sir Lyon Playfair, “ just issued on the motion of Sir John 
Lubbock shows a lamentable deficiency in science teaching 
in a great proportion of the endowed schools, While 
twelve to sixteen hours a week are devoted to classics, two 
or three hours are considered ample for science in a large 
proportion of schools.” We see here nothing that calls 
for blame. Schools teach as a rule what pays best, and if 
classics are more useful to the pupil than science they will 
be taught. Let us take two important professions, the 
Church and physic. Neither can be entered or practised 
without a knowledge of classics. In the first modern 
science does not count at all; in the latter it does not 
count for a long time after the pupil has entered on his 
medical studies. Guy’s Hospital annually awards two 
prizes each of the value of £110, that is to say, all the fees 
necessary for receiving a complete training in medicine 
and surgery. One of these is awarded for proficiency in 
classics and for modern language; the other for 

roficiency in science. But he must know Latin at 
east as well. It is obvious that if a boy has a 
turn for the classics, that even sixteen hours a week 
devoted to their acquisition would not be waste of 
time if it enabled him to win one of these prizes. As 
knowledge is accumulated by specialists the range of teach- 
ing must increase, and a point will soon be reached, if it is not 
reached now, when in the struggle to learn the pupil must 
succumb, Under a proper system no attempt whatever 
would be made to teach everything; but a judicious 
selection would be made by the teacher, and knowledge 
likely to be useless to the pupil in after life would be rigor- 
ously excluded. What will best serve one boy’s purpose 
may be perfectly useless to another boy. We by no means 
advocate a classical education to the exclusion of every- 
thing else; neither would we have science, and science 
only, taught. Nothing of the kind; circumstances alter 
cases. There is no p ator good of any kind in edu- 
cation ; its use lies in the fact that it is a means to an 
end. What that end may be depends on many things. 
It may be an improvement in morality or wisdom ; or it 
may be the power of earning a living; or of becoming a 
great lawyer; a prime minister, or an engineer. But 
that only can be a successful system of education in the 
fullest sense that keeps the end to be attained in view, and 
results in giving the world sound minds in sound bodies. 


LONDON AND THE LEA, 

Tue state of the river Lea is undeniably bad, and it so 
happens that the sufferings of the contiguous population 
are attracting a warm degree of sympathy from expectant 
candidates for Parliamentary honours. Clapton, Hackney, 
Homerton, and parts adjacent, literally turned out in their 
thousands last Saturday, and gathered in force on 
Hackney Downs, to protest against the continued pollution 
of the local river. The political clubs belonging to the 
district were strongly represented, in addition to other 
organisations, and there was a striking display of banners, 
bearing startling inscriptions, such as “Cholera invited,” 
“Sewage and Starvation,” and other lugubrious mottoes. 
The speeches generally were not remarkable for soundness 
of judgment, whether viewed from the standpoint of the 
sanitary engineer or of the enlightened politician. The 
chairman suggested that if a remedy for the terrible state 
of the river were not found before next summer, there 
would be danger of “riot, revolution, and bloodshed.” 
This is not the only threat of revolution that has been 
launched against the peace of English society during the 
last few weeks, and this appears to be the recognised 
method just now for rong any desired measure of 
reform. There is evidently an idea in certain quarters that 
something of this kind is ne , in order to quicken 
the naturally sluggish pace of the Legislature. 


Unquestionably Parliament has a work to do in refer- 
ence to this subject. On the same day as the demonstra- 
tion on Hackney Downs, there was a deputation to the 
Home-office, in which the Hackney Board of Works took 
part, it being hoped that the Government would render 
important assistance in getting the Lea into a whole- 
But resolutions, demonstrations, and 


some state, 


*,” We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies, ‘ 
*.* In order to avoid tiouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himael lf, and bearing a 1d, postage stamp, in order that 
answers received by us may be forwarded to their destination, 
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memorials, have only a limited efficacy, and not 
even an Act of Parliament can repeal a physical law. 
The Home Secretary himself may be batiled, and the 
answer given by the Home-oilice to the deputation was 
little more than a confession of helplessness. Nobody seems 
to know exactly what todo; but everybody that can possibly 
get away is removing toa distance from that part of the 
river Lea which lies between Tottenham and the Thames. 
Here are some two hundred thousand people, all of whom 
would migrate from the spot if they could, and many of 
them are living in such fear of cholera that it would be no 
great wonder if the disease speedily appeared in their 
midst. The river has lately been flushed by the East 
London Waterworks Company, with the co-operation of the 
New River Company, and this has been of service for a 
time. But water is scant, and sewage is abundant, so 
that the process of flushing is only of temporary value, and 
discontent continues rife on the eastern borders of the 
metropolis. The filthy river is a sore infliction, especially 
as the stream was at one time a favourite resort on the 
part of the crowded population resident in its vicinity. 

The irascibility—perhaps we ought to say the indignation 
—of the people who have to inhale the odours of the Lea, 
and who in many instances are suffering pecuniary loss by 
its noxious condition, is indicated by the peremptory pro- 
positions which they accept as the proper mode of pro- 
ceeding. A resolution moved by a member of Parliament, 
and carried unanimously, declares the present polluted 
state of the river Lea to be disgraceful, as well as dangerous 
to the metropolis; and the popular will “demands that 
immediate action be taken to divert all sewage from the 
river.” When this is done of course Hackney may be 
happy; but the sewage, if diverted from the Lea, must 
be conveyed elsewhere, and this involves consideration, 
especially in reference to the recent report of Lord Bram- 
well’s Commission. Another proposition is that the Presi- 
dent of the Local Government Board should send down an 
inspector to inquire into the causes of the present pollution, 
with a view to the construction of such a scheme of sewer- 
age as shall restore the river to its original purity. This, 
however, scarcely offers anything very “immediate.” A 
further poposition follows, namely, that in the ensuing 
Parliament there shall be a Select Committee to inquire 
into the privileges, powers, and duties of the water com- 
panies, the Lea Conservancy Board, and the local authori- 
ties, which in any way affect the condition of the river, 
with a view to such an amendment of the law as shall 
preserve the river from pollution. All this points to the 
consumption of a good deal of time, and possibly the 
expenditure of some money. But it is impossible not to 
sympathise with the popular demand. A river, once 
enjoyable and profitable, has become an intolerable nuisance. 
Thousands of people have to breathe a poisoned air, and 
many local industries are seriously injured. We must not 
criticise too nicely the remedies that are proposed. A 
scandalous nuisance exists, and it is simply lucky for the 
sufferers that a general election is close at hand. Those who 
seek the honour of representing the people in Parliamentare 
just now in the right disposition of mind to listen to their 
complaints. From this fortunate combination of circum- 
stances it may happen that the fearful pollution of the 
river Lea will serve to inaugurate a better system of 
dealing with town sewage. Great hopes were entertained 
some years ago when a Conservative Government came 
into power, that a law would be passed such as would 
restore every river in the kingdom to that state of purity 
that is desired for the river Lea. How far this has come 
to pass is partly indicated by the statement of Mr. Godfrey 
Lushington at the Home-oftice the other day, when he 
enumerated to the Hackney deputation the many difii- 
culties that stood in the way of any effective remedy, and 
warned the gentlemen who came before him that “the 
Secretary of State could not by a wave of his hand, ora 
stroke of his pen, set the matter right.” The deputation 
evidently wished that he could, and it is just such a 
summary remedy that East London is now practically 
demanding. 

The discussion of this subject has brought into clearer 
light the complicated and unsatisfactory system which 
makes the law itself the shield of mischief. The Lea isa 
river polluted by Act of Parliament. It is not that engi- 
neering skill, or chemical science, cannot make an urban 
at least tolerable. In respect to the Lea a special 
clause in the Conservancy Act of 1868 allows the sewage 
of Tottenham to be discharged into the stream, providing 
it is first treated by the best known chemical process. 
Three other towns in the Lea Valley, one of which is 
Hertford, enjoy a similar privilege. In the case of 
Tottenham, the Conservators, however dissatisfied with 
what is being done, cannot take proceedings without the 
previous consent of the Home Secretary. Ten years ago 
the Conservators sought this consent and met with a 
refusal. Last year another attempt was made, and the 
Home Secretary then decided that the Tottenham sewage 
was not being properly treated. The Conservators accord- 
ingly gave the Local Board notice to amend their works. 
The answer of the Board was a law suit, but the Con- 
servators gained the day. The time allowed for improving 
the works has expired, further litigation has followed, and 
the contending parties now find themselves in the Chancery 
Division of the High Court of Justice, or will do so at the 
close of the Long Vacation. In the meantime a contract 
is in progress for enlarging the Tottenham Sewage Works, 
the estimate being £15,000. Supposing that a good 
sewage process has been adopted, and that the works 
will be sufficiently extensive, we might hope for a 
marked improvement in the character of the efilu- 
ent. But the. estimated population of Tottenham 
at the present time is 50,000, and it still grows. In 
justice to the Tottenham Board it should be stated 
that in 1867 they supported a scheme, prepared by Sir J. 
Bazalgette, for the formation of a drainage district com- 
prehending the entire valley of the Lea, the sewage to be 
taken to Barking Creek. The project was abandoned 
owing to the impossibility of getting the requisite union 
among the authorities concerned. A second attempt was 
made at a later date, the plan being remodelled, but the 


requisite parliamentary sanction was not obtained. In 
1882 something of the same kind was repeated, but as the 
united action of no less than fifteen sanitary authorities 
was requisite, the project broke down through lack of 
unanimity. As far back as 1869 the Local Board sought 
parliamentary powers to obtain land for the purpose of 
treating the sewage agriculturally, but the opposition of 
the surrounding parishes proved fatal, and the more 
patriotic members of the Tottenham Board had to defray 
the expenses out of their own pockets. The latest effort 
of the Board, apart from chemical treatment, was to 
support a memorial addressed to the Metropolitan Board of 
Works, asking that the Tottenham sewage might be taken 
into the metropolitan system. Last February the answer 
to this application was given in a form which, while it 
opened up certain probabilities in the future, was yet for the 
present a negative. With this review of the facts, it would 
seem that the Tottenham Board were compelled to go on 
with the chemical treatment of the sewage, although it 
might prove to be only a temporary measure. Unfortu- 
nately the Board had fallen very much behind in the 
march of events, and had carried out the deodorisation of 
the sewage in a very imperfect fashion. We cannot help 
thinking they might have done greatly better, even with 
their existing means, had they set to work with determina- 
tion. As it is, they seem more skilful in their litigation 
than in the disposal of the sewage. No doubt the plans 
of the Board have been somewhat checked by the prospect 
from time to time of some other scheme taking the place 
of chemical treatment. At last a deficiency in the rain- 
fall, and the enlarged demands of the Water Companies 
for a supply, have united with a greatly increased popula- 
tion to aggravate the state of the river, and affairs have 
clearly reached a crisis. Major Laverock Flower, the 
Sanitary Engineer to the Lea Conservancy Board, has 
repeatedly stated in his official reports that until a main 
sewer, similar to that which has been designed by Sir J. 
Bazalgette, Messrs. Law and Chatterton, and himself, has 
been carried out, the river Lea below the intakes will 
remain a polluted stream. Major Flower seems to have 
little faith in the Tottenham Sewage Works, and looks for 
the day when the sewage will be carried entirely out of 
the district. It is rather to be apprehended that with the 
enlargement of the Tottenham Works there will be an 
increased nuisance from the sludge. This, although not 
affecting the river, will poison the atmosphere. In his 
evidence before the Royal Commissioners, Major Flower 
stated that there was not sufficient storage-room for the 
sludge at Tottenham, and an intolerable nuisance was 
created. The sludge was partly removed by a farmer 
twice a week, and the remainder was put on the banks of 
the Lea, where it lost its offensiveness and became like 
garden mould. 

Notwithstanding all the excitement or enthusiasm that 
now exists with regard to the condition of the Lea, we 
perceive no immediate prospect of any final and satisfac- 
tory change. The state of the river, in all its horrid 
offensiveness, shows of how little value is the Act of 1868. 
The Conservators declare that they have done all it is in 
their power to do; yet so far as the existing results are 
concerned, it would seem that the river below Tottenham 
is none the better for all their efforts. The inhabitants of 
the locality may wait and see what good will come of an 
enlarged dose of chemicals and an extended series of 
settling tanks. This ought to accomplish something in 
the case of a river which is not used for a drinking 
supply ; and if such a scheme were carried out with 
skill, aided by a liberal expenditure of money, the 
river must needs be greatly improved in its quality. 
If the Lea Valley, with its 800,000 inhabitants, is to 
have the benefit of a combined system of drainage, the 
question becomes a very large one, and connects itself with 
the relief of other localities contiguous to the metropolis. 
The engineer and the chemist will both have to 
be catled into the field. The Metropolitan Board, 
in an elaborate report which they adopted some 
few months ago, in connection with the Tottenham 
memorial, shadowed forth some important changes. The 
main difficulty, in the judgment of the Board, was the 
settlement of the existing financial liabilities. But at the 
same time there was the declaration that if her Majesty’s 
Government should decide to promote legislation with a 
view to bring outlying districts within the metropolitan 
area, the Board would not be unwilling to undertake the 
duty of dealing with the sewage of the lower valley of the 
Lea, as well as that of other outlying districts. When 
this comes to pass, the system of main drainage connected 
with the metropolis will, indeed, be vast, exceeding any- 
thing that was contemplated when the present works were 
commenced. Not only the sewage of London, but of a 
considerable portion of the Outer Ring, will be gathered 
up and carried away—the question arises, Whither? This 
is the grand difficulty of the sewage problem, and it would 
seem that in this matter the engineer must play into the 
hands of the agriculturist or the chemist. If neither will 
serve his turn, there is nothing left but the sea; and yet 
we cannot consent to have the pleasant shores of the sea 
made foul with the sewage of towns, 


FOREIGN v¥. ENGLISH STEAM ENGINES, 


Ir has come to our knowledge that certain engineers in 
this country feel themselves aggrieved because we have 
spoken of the steam engines exhibited at. Antwerp in 
terms of praise. These gentlemen hold, it seems, that if 
we cannot find fault with what our competitors and rivals 
abroad produce, we ought to keep silence and say nothing 
at all concerning them. Others who do not go so far as 
this, tell us that the Belgian or French purchaser is 
willing to pay a much larger price than the English mill- 
owner is content to give. In other words, the English 
buyer will not pay for a first-class article and the 
sages ad will. The result is that the Belgian —_— 
is admittedly better than the English engine. These 
assertions deserve some attention. We fancy that no 
defence of our own policy is necessary, but a few words 
of explanation may be expedient. We are told on 


the one hand that we should not give the English pur- 


chaser a hint that good steam engines are made and 
publicly exhibited abroad; and on the other, that the 
reason of the existence of foreign excellence is that long 
prices are asked and obtained. Now, if the English mill- 
owner will not give a long price for an English engine, 
why should he give a long price for a Belgian engine? It 
seems tolerably obvious that if the long price argument is 
sound, it matters not how many intending purchasers find 
their way to Antwerp. They will in the long run come 
back to England for what they want. Unfortunately 
the argument is not sound, and we shall endeavour pre- 
sently to show that engines are not much dearer abroad 
thanathome. But, setting this on one side for the moment, 
we proceed to explain that an important function of this 
journal is to keep its readers informed of what is going on 
in the engineering world abroad as well as at home. To 
permit our readers to live in a fool’s paradise ; to con- 
tinually praise and laud English practice ; to tell makers 
of engines at home that these are the best in the world, 
would be an extremely short-sighted policy, the effects of 
adopting which would without fail make themselves appa- 
rent in the loss of reputation for honesty of purpose, 
which no English journal can live without. We find at home 
that trade is falling off—going from bad to worse, indeed— 
and on every hand we are told that the foreigner is cutting 
us out of the world’s markets. Are we to keep silence 
instead of using all the influence we possess to induce 


‘English engineers—English producers in general— 


to look around them and see for themselves why 
they are cut out of foreign markets? There can be but 
one answer to this question. We must speak. We must 
fearlessly bring the truth before our readers. If a number 
of firms make in Belgium steam engines better than those 
made in England by all but a very few firms, it is our duty 
to tell English makers what is being done while there is 
time for amendment, so that they can meet the foreigner 
on his own ground and beat him at all points. Far be it 
from us to say that Englishmen cannot build the best 
machinery in the world. But the power of doing this 
is useless unless it is exerted. The way in which 
mischief accrues here is not as clearly understood as it 
ought to be. The facts admit of illustration. Messrs. 
Crosshead, Bolt, and Co. build up for themselves 
in the course of years a nice and remunerative busi- 
ness as tool makers, let us say. One of the firm 
was brought up in the shops of Sir Joseph Whitworth 
and Company. The firm was fortunate enough to 
secure the services as leading draughtsman of a gentleman 
of very extended experience in more than one tool-making 
establishment. Under these conditions very excellent 
tools are turned out, and a capital foreign connection is 
got together. By-and-bye, however, it is found that profits 
are not quite what they were expected to be, and it is 
tacitly agreed to cut things down all round. The leading 
draughtsman gets his dismissal. His place is filled by a 
cheaper man. Less care is taken to finish things well. 
The weight and scantling of framing is reduced. The 
various bearings and rubbing surfaces are diminished, and 
in this way cheap tools are produced and the foreign 
market gets flooded with them. For a time all goes well. 
Then the German, the Belgian, or the Frenchman appears 
onthe scene. He produces a much better article for a very 
little more money, and Messrs. Crosshead, Bolt, and Co., 
wake up some morning to find that their connection has 
practically disappeared. If they had kept their eyes open 
to what the foreign tool makers were doing, if they had 
believed the statements made by their representatives 
abroad, all would have been well. As it is allisill. We 
paint no fancy picture. It is matter of common knowledge 
that the English tool trade in South Europe has been all 
but destroyed by sending out rubbish instead of honestly 
made tools. Time was when neither Germany, France, nor 
Belgium could compete for a moment with England in 
the production of machine tools. That day is for ever 

away. The same thing is true of steam engines, 
In the construction of these, enormous strides have been 
made abroad since the Paris Exhibition of 1878. To keep 
silence concerning this would be simply to commita breach 
of faith with our readers. It is our duty to warn the 
unwary. It is for the engineers of Great Britain to exert 
themselves, and to prove that no people in the world can 
supply better machinery than they can. 

The statement that foreign millowners will pay more 
for their engines than can be obtained at home, strikes us 
as being very remarkable, and needs confirmation. Owing 
to protection, the Belgian millowner may be assumed to 
have to pay more for his engines in any case, but why in 
addition to this he should be willing to pay a further sum 
for excellence, which the English millowner will not pay, 
requires explanation. Coal is dearer no doubt in Belgium 
than it is here, but not much dearer; and if protection 
tends on the one hand to raise prices, on the other the 
cost of labour being small, things are pretty nearly 
balanced ; and besides all this there is a very keen com- 
petition indeed among Belgian and French engineers. To 
this competition we are disposed to attribute a great deal 
of the excellence which we find in the Antwerp 
Machinery Gallery. Foreign makers say, “ Let us make 
a better engine than our rivals ;” English engineers say, 
‘Let us make a cheaper engine than our rivals.” There 
can be no quéstion at all which policy is the wisest— 
which will turn out the best in the long run. Even in 
this question of cheapness it is by no means certain that we 
have the advantage of our foreign rivals. We have already 
stated that steel engine castings can be delivered by 
German firms in England at a less price than home makers 
can supply them for ; therefore it is certain that German 
steam engine makers can beat us on this item. We may 
cite an actual example of prices, however, which will be 
more instructive than any general statement. Herr A. 
Knoevenagel, of Hanover, exhibits at Antwerp a hori- 
zontal engine, illustrating a type which he produces in 
quantity of various sizes. This is a very well made engine 
indeed, with overhung cylinder, and Rider cut-off valve—or 
double-beat valves on a modified Corliss system can be had 
instead by the purchaser. In all respects this appears to be 
a satisfactory engine, and Herr Knoevenagel has had 
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seven medals awarded to him for it at different times. The 
engine is made in ten sizes, No, 10 being the most powerful. 
It a cylinder 1lin. diameter, 19%in. stroke. Its normal 

wer, with a boiler pressure of 90 lb., is 33-horse power, 
but it will work up to 50-horse power. The engine makes 
110 revolutions per minute, The fly-wheel is 5ft. 7in. in 
diameter and 7{in, wide. The weight of the engine com- 
plete is nearly 4 tons. Its price, with feed-pump complete 
and variable expansion controlled by the governor, is £211. 
This includes everything, even the holding-down bolts, in 
truck in Hanover. There are the usual trade discounts, 
We venture to think that this price will compare not 
unfavourably with sees rates for engines of the same 
quality. If made without adjustable cut-off valves the 
price of engine No. 10 is £176. We are well aware that 
engines of the same power may be bought very much less 
than the terms named here, Can an engine of the same 
quality be had here for much less money ? 

That we can hope to sell mill engines in Europe in any 
quantity seems to be a vain idea now. The days of our 
monopoly in this respect are long gone by. If matters 
ended here we might perhaps rest and be thankful. But 
they cannot rest here. If we are not careful we shall find 
Belgium finding a market for steam engines in England 
To shut our eyes to the truth, and to assume that such 
things cannot be, is sheer folly. We do not wish to sound 
any wild note of alarm. It is quite unnecessary to fall 
into a state of panic. What is essential is that the repu- 
tation of English engine builders shall be kept up, and 
this cannot possibly be done unless we look abroad and see 
what is being effected there. We must meet the foreigner 
on his own ground. That is what the agricultural imple- 
ment makers are doing with great success. Just now we 
enjoy a considerable reputation as builders of highly 
economical and efticient engines. This reputation is based 
almost wholly on published records concerning a few 
stationary and pumping engines, and on the performance 
of marine and locomotive engines. It is impossible, 
however, to take up the reports of any of the engineers of 
the boiler insurance companies without becoming aware 
that the majority of English stationary engines can lay no 
claim whatever to peculiar excellence. Mr. J. F. Bram- 
well, in his inaugural address to the Institution of Civil 
Engineers, delivered on the 13th of January of the present 
year, referring to this fact, said :—“ You will be astonished 
to hear that in an investigation instituted last year by the 
Corporation of Birmingham, when considering whether 
they should approve of a proposal to lay down power dis- 
tributing mains throughout their streets, it was found on 
indicating some six non-condensing steam engines taken 
indiscriminately from among users of power, and ranging 
from 5 nominal horse-power up to 30 nominal horse-power, 
that the consumption in one instance was as high as 
27°5 lb., while it never fell below 9°61b., and the average 
of the whole was as much as 18°1 lb. per indicated horse- 
power per hour.” We perfectly understand that the ques- 
tion of economy of power is settled by other factors as 
well as coal bills, and that there is a certain point beyond 
which erg | on an engine becomes waste; but we do not 
think that this point is approached as often as it ought to 
be in British stationary engines. There is plenty of room 
here still for improvement, and that improvement is im- 
peratively necessary the Machinery Hall at Antwerp 
effectively demonstrates. 


THE BRITISH ASSOOIATION AND BRIDGE ENGINEERING. 


Tue meeting of the British Association at Aberdeen, 
after an absence of a quarter of a century, and after its 
desertion of the British Isles last year in favour of a visit 
to our Canadian colony, promises to be very successful, 
well attended, and favoured by the presence of a large 
number of our leading men. There seems, however, to 
a larger number than in former years of those who come 
to the meetings purely for the holiday, and not at all for 
the scientific attractions, They are at Aberdeen in 
numbers detrimental to the best interests of the Associa- 
tion, and they cause delay and obstruction to those bent 
on real work, but who have a legitimate claim to be first 
considered in the recreation arrangements. From year 
to year there is some tendency to decry the work of the 
Association, and with the history of a third of a century 
before us we are inclined to compare the pre-eminently im- 
portant papers and reports brought out in that period with 
those of the year that is current. This necessarily results 
unfavourably in a criticism of any one year’s work. It 
will possibly, however, be said of this year that even 
though a very small amount of really novel information 
was made public, that very important matters were 
brought forward, requiring serious consideration even 
by many of those generally conversant with most 
of the researches upon which they were based. 
This will notably be the case with the address to 
the Mechanical Section by Mr. B. Baker, the president 
this year. As a have been expected, his address deals 
with one aspect of the employment of iron and steel for 
structural purposes, but it takes a rather unexpected line. 
The burden of the address is that engineers pay insuffi- 
cient attention to the disposition of these materials and 
to their behaviour under long continued variable stress, 
His text is part of the definition of mechanical science as 
given by Professor Rankine in his address thirty years 
ago, and his purpose is to consider how far the existing 
practical rules are “ founded on reason, how far on custom, 
and how far on error.” In dealing with the questions 
opened up by this text, Mr. Baker states that all 
his endeavours to find out the rules adopted by 
engineers and Government departments at home and 
abroad, as regards the assignment of stresses and sectional 
areas, have resulted in the conclusion that at the present 
time absolute chaos prevails. Nearly all the leading rail- 
way companies are strengthening their bridges, and neces- 
sarily so, for Mr. Baker says he could cite cases where 
the working stress on the iron has exceeded by 250 per 
cent, that considered admissible by the leading American 
and German bridge builders in similar structures. In old 
bridges variance in strength is partly due to errors in 
hypothesis and miscalculation of stress, To-day engineers 


of all countries are in accord as to determination of stress, 
but not so in proportioning members to resist those 
stresses. The practical result is—and here comes a remark 
that should be borne in mind with reference to past bridge 
failures and to bridge work now going on—“ that a bridge 
which would be passed by the English Board of e 
would require to be strengthened 5 per cent. in some parts 
and 60 per cent. in others before it would be accepted by 
the German Government, or by any of the leading railway 
companies of America.” This is without doubt a statement 
of fact ; our Board of Trade methods and rules are wholly 
incompetent to deal with the problems involved in any com- 
plicated metallic structure. Their rules are brought down to 
one rule-of-thumb for minimum stress per unit of sectional 
area for tension and compression for any and all parts of 
any a structure, whether subject to one class or all 
possible classes of stress. The Board of Trade and many 
of our engineers still persistently ignore the fact that a 
bar of iron may be broken by the repeated application of 
a small stress just as surely as it may by one application of 
a heavy stress. Hence the great part of this undesirable 
state of affairs. Mr. Baker credits Braithwaite, Rankine, 
and Unwin for their enunciation years ago of facts which 
have in later years been disastrously proved to be true, 
and urges the necessity for recognition of the fact that 
repetition of stress is far more prejudicial to members in 
tension than to those in compression, and that while 
in one part of a structure a high tensile stress may 
be permitted, a very low tensile stress should be per- 
mitted in others; that while this is so as regards tension, 
it is not so to anything like the same extent in compression. 
Hence very different factors are absolutely necessary in 
the design and determination of sections of parts of one 
structure. ‘This is only one of the questions opened up as 
of great importance to engineers. The present system of 
ignoring the differences referred to makes bridges both 
heavier than they need be and much weaker than they 
ought to be, while few of those subject to vibratory 
stresses and to such variation as a bridge carrying a two 
or five minutes’ train service are safe. It is not, however, 
as relates to bridges alone that this matter is of vital im- 
portance ; but we must leave it here to return to it another 
time. We shall publish Mr. Baker’s address, 

Amongst other papers to be read in this section is an 
elaborate one on the erection of the Forth Bridge, by Mr. 
Biggart, one of the resident engineers on the work, and 
another on the new Tay Bridge, by Mr. C. Barlow. A 
ag on steel as a structural material will be read by 

r. J.Gordon, and Professor Unwin will read one relating 
to stress in such structures, 


THE GUNNERY TABLES OF BASHFORTH AND OTHERS, 


WE have received a short notice calling attention to the simi- 
larity between the tables of Herr Krupp and those published by 
Professor Bashforth many years since for dealing with the question 
of the effect of resistance of air on flight of shot. Doubtless it 
would have been more graceful if Krupp had acknowledged that 
he had based his work on that of Bashforth. But we do not 
think that the matter is of great importance, inasmuch as most 
of those who are likely to take an interest in the question are 
acquainted with Bashforth’s tables, and the close similarity will 
be apparent to them. A modification of these tables is necessary, 
moreover, to suit the projectiles of Krupp, which are more pointed 
and better than those on which our data are based. Major Mackin- 
lay has contributed a capital article on this question to the 
current number of the “ Proceedings of the Artillery Institution” 
just published. He discusses the following tables ; (A) Bash- 
forth’s and Niven’s first tables; (B) the same extended and 
inverted ; (C) Greenhill’s abridged and recalculated table ; (D) 
Maitland’s graphic diagram ; (E) Krupp’stables, Major Mackin- 
lay points out how the foundation of nearly all of these rests 
on Bashforth’s two tables, to which Niven added a third. As 
velocities increased, it became necessary to extend the tables, 
1700ft., the original maximum, having been far exceeded. To 
prevent the confusion due to subtraction being introduced in 
process of correction, it became necessary to invert the tables, 
which were brought to extend from 2900ft. to 100ft. per second 
velocity. Greenhill subsequently simplified and shortened 
the work, bringing the three tables into one and reducing 
fourteen pages to five, and those with iar fewer figures in them. 
The results are an approximation to those obtained by the fuller 
tables, but are accurate enough for all practical purposes, the 
others being themselves only an approximation. Maitland’s dia- 
gram is the same as he employs for the perforation of armour: it 
gives ranges and times of flight corresponding to reductions in 
velocity. These are read off at once. This system is admir- 
able as an approximation. Krupp’s tables resemble Bashforth’s 
original tables, but embody in them fresh data and yield different 
results, in some cases differing by as much as 22 percent. Major 
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undoubtedly shoot better than those employed by us, the projec- 
tiles were better finished and smoother, and his resistance assigned 
for the air is different. Probably our tables require correction, 
and will approach more nearly to those of Krupp now that our 
own guns and projectiles have been improved. Professor Bash- 
forth, General Mayevski, and Captain Siacci have subsequently 
brought out tables forthesame work, and a somewhat similar table 
toBashforth’s has appeared in an American book. Major Mackin- 
lay gives an example worked out by various English tables, viz., 
the range and time of flight required to reduce the velocity of a 
10in. projectile from 1364ft. to 1100ft. per second. The answers 
are as follows :—Bashforth’s original table gives 2244°8 yards, 
Bashforth and Nivens 2226°8 yards, Greenhill’s 2223°8 yards, 
and Maitland’s diagram 2230 yards range, the times of flight 
being respectively 5°5285, 5°4864, 5°4764, and 5°5 seconds. The 
tables give the angle of descent respectively 4 deg. 26 min., 4 deg. 
23 min., and 4 deg. 22min, Maitland’s diagram does not deal 
with the angle of descent. This may give a fair idea of the 
degree of accordance of our own tables and of correction after 
many years of use. 


LOSS OF VESSELS, 


ALTHOUGH very great attention has been given of late to the 
question of the loss of steamers and of vessels generally, yet we 
have not seen a carefully written account of the manner in which 
the losses actually occur. The Registrar-General of Shipping 
issues monthly an account which has something of the nature 
of that which is needed, and taking his report as it is given to 
us, we draw attention to one or two of the statistics therein. 
There were in the last month for which the report has been 
issued 244 vessels removed from the registries for the United 
Kingdom and the colonies, Out of these the large proportion of 


seventy-one are reported as broken up, all but two being from 
the United Kingdom. There were thirty wrecked ; twenty-two 
were “sold foreign ”—a rather large proportion—forty-nine were 
lost, twelve were stranded, three abandoned, five lost through 
collision, ten are described as missing, seven foundered, three 
were burnt, four werecondemned, and twenty-eight were removed 
from the registries for other causes. We are not now about to 
trace the causes of these various methods of removal, nor to 
attempt to assign blame. But it is permissible to point out 
that in figures such as these there are the outlines of facts which 
should go far to cause an abatement of the angry discussions 
which have so long been waged between the officials and the 
owners of the ships. When the owners of the ships have broken 
up no fewer than seventy-one vessels in one month, it cannot be 
said that they are as careless in regard to life as some have 
supposed. But beyond this there are, as we have said, only the 
outlines of facts, and they would need filling up before judgment 
could be given. If then these official records were elaborated 
and tabulated in some details and over a considerable period, 
there could be placed before the public facts which would go far 
to enable a proper judgment to be formed on a question which 
is unnecessarily thrust into the range of angry political discus- 
sion, and which should be dealt with in a much calmer and less 
vexatious spirit. 


A PRACTICE IN THE IRON TRADE. 

Tue Factory Acts are proving a great source of difficulty to 
certain members of the iron trade. In numbers of the Staf- 
fordshire ironworks—and there is some reason for believing that 
the same remark applies to works in South Wales, Lancashire, 
and South Yorkshire—it has long been the practice to employ, as 
under hands at the forges, youths, some of whom are under 
eighteen years of age. Since these hands must of necessity 
attend the furnaces at irregular times, and are not employed 
between the fixed hours of five in the morning until five in the 
evening, or from six in the morning until six in the evening, as 
the Acts direct respecting all young persons, the Staffordshire 
inspectors have declared their employment to be illegal. Some 
prosecutions have ensued; and latterly an official deputa- 
tion of ironmasters and ironworkers from Staffordshire waited 
at the Home-office upon the Chief Inspector of Factories. Mr 
Redgrave’s reply was that the provisions of the Acts must be 
read as they are written. The only solution that he could 
suggest was either the obtaining by the Staffordshire trade of a 
short special Act to exempt their industry, or an amending of 
the practice. The trade is now discussing what course is: best 
to pursue. The obtaining of an Act would, it is believed, be a 
somewhat hard matter, since it would not have the support of 
the northern ironmasters, where the same difficulty does not 
occur. Under these circumstances, it seems likely that the 
employment of young underhands where it occurs will have to 
be abandoned. Indeed, at some of the works this has already 
been done, 


THE TURN OF TRADE. 


Ar last there seems a bit of blue in the commercial firmament. 
Slight though it is—not sufficient, perhaps, to make the pro- 
verbial lady's apron—it is pleasant to find it there at all. 
Staffordshire sends cheering news of movement in the iron; 
market, with extra prices for sheets, while makers of common 
bar have courage enough to ask more money. Sheffield finds 
her lighter industries better employed, though the improvement 
is not yet general. Steel rail-makers expect home companies to 
be placing heavier orders on account of the weariag-out of rails 
on several leading lines. There are remarkable increases in 
value of railway material for British East Indies and British 
North America. The improvement in these two markets far 
more than compensates for the falling-off in the United States. 
Then it is expected that China will shortly be thrown open for 
railway enterprise, which would give an immense impetus to 
the steel rail trade. In unwrought steel the American market 
shows signs of revival, particularly in the finer grades. A slight 
change for the better is reported also in the coal industry ; and 
if the mining community can be kept out of further disputes 
and strikes, they may find the benefit of being quiet sooner 
than they anticipate. On the whole, affairs are sunnier all 
round, 
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THE MAIL STEAMER IRELAND. 

Ty the last two impressions of Tue ENGINEER we 
described and illustrated the new mail steamer Ireland, 
and described the trial trip. This week we illustrate the 
ship, on page 200, as she appears when at sea. We pro- 
pose here to say a few words concerning the fleet to which 
she forms an important addition, and to give some 
— of the methods of working adopted. 

t is unnecessary to go into the history of the convey- 
ance of mails between England and Ireland, vid Holy- 
head and Kingstown. It will suftice to say that after the 
sailing packets had been superseded by steam, the mails 
were carried in small steamers, not very much larger than 
those now plying between Dover and Calais. These 
vessels were good sea boats, and in fine weather made 
excellent The Banshee may be named as the 
fastest ship in the little fleet; indeed, it was probable that 
she was at one time the fastest steamer in the world. She 
once made the run between Holyhead and Kingstown in 
3 h. 20 min., a performance without a parallel for many years. 
In rough weather, however, the trips took a long time to 
make, and about 1858 it became evident that improved 
ships must be employed. The City of Dublin Steam Packet 
Company, holding the Government contract for the convey- 
ance of mails, accordingly ordered four new ships, and it 
is not too much to say that they were the first mail vessels 
ever built. We do not refer now to steamers semen 

as well as mails, such as the Persia between Eng ball 
and America. The four new vessels were called after the 
four provinces of Ireland—Ulster, Munster, Connaught, 
and Leinster. The first three ships were built by Messrs. 
Laird, the last by Messrs. Ravenhill, Salkeld, and 
Co. These vessels began to run about 1860, and 
are still in active service. They are iron shi The 
Ulster and the Munster are each 328ft. long, Bott, beam, 
2lft. deep, and measure about 2000 tons. These dimen- 
sions may be compared with those of the Ireland, 
nearly 380ft. long, 38ft. beam, and 2589 tons. These 
engines are oscillating with single piston-rods, the 
cylinders being 96in. in diameter and 7ft. stroke. The 
original boilers, eight in number, had 840ft. of grate bar 
disposed in forty-eight furnaces, and 18,400 square feet of 
heating surface. e weight of the engines is 220 tons, 
of the boilers 230 tons, of the water in the boilers 170 
tons. The paddle-wheels were 33ft. Yin. in diameter, and 
weighed 110 tons ; in each wheel were fourteen floats 12ft. 
long and 4ft.deep. The immersed midship section is about 
350 square feet. Making 23 revolutions per minute, the 
engines indicated 4100-horse power, with a boiler pressure 
of 28 1b. There are two funnels, each 7ft. Gin. diameter 
and 44ft. Gin. high above the deck. The engines are by 
Boulton and Watt. The Leinster was engined by Messrs. 
Ravenhill, Salkeld, and Co. She had four chimneys, and the 
cylinders are 98in. diameter and 6ft. Gin. stroke. ‘he Con- 
naught is nearly the same as the Munster. 

During their long career many c alterations, and 
improvements have been made in these ships, for the most 

art by Messrs. Laird Brothers, of Birkenhead. They 
ve often had their boilers renewed. One of the first 
additions made was a turtle back deck forward. This was 
essential to the success of the ships, which are driven hard 
against head seas. It is a noteworthy fact that no gale has 
ever prevented them from making a . They have 
on a few occasions been stopped b fog, But by nothing 
else; nor has a life ever ost among crew or 
passengers. An eye witness, describing one trip, said that 
as soon as the vessel had cleared Holyhead breakwater in 
a gale, “she went right under a sea for half a minute, and 
nothing was to be seen of her but her chimneys.” The 
first turtle backs fitted were too weak, and one was 
smashed in by a heavy sea. 

The most important alterations made by Messrs. Laird 
Brothers may be thus described:—The engines of the 
Ulster have been fitted with new shafts and paddle-wheels 
of reduced diameter and improved construction, and four 
new boilers of steel; the stokeholes are put under air- 
emt by the action of fans placed on deck, and worked 

y separate engines. By this arrangement an abundant 
supply of steam is provided under very condition of 
weather for driving the main engines four or five revolu- 
tions faster than before. The iron hulls of the ships, when 
opened up to receive the new boilers, were found, after 
their twenty-five years’ service, to be in admirable con- 
dition. A large poop cabin has been fitted at the after-end, 
having a central saloon, and twelve or fourteen state-rooms, 
lavatories, &c., with commodious staircases to lower saloon 
and ladies’ cabin, and also on to the spar deck, adding 
considerably to the passenger accommodation, without 
interfering with the spacious dining saloon. On the upper 
deck forward second-class cabins have been fitted, and the 
post-office and crew accommodation very much improved. 
All this has been accomplished without any increase to 
the vessel’s draught of water. A set of trial trips made 
last July after the alterations gave the most satisfactory 
results, the run from Holyhead to Kingstown being made 
from the Holyhead Breakwater to Kingstown Pier in 
3 hours 7} minutes, and the time occupied from hauling 
the gangway ashore at Holyhead till the communication 
was established at the pier in Kingstown being only 
3 hours 15 minutes; the return run the same day was 
made from light to light in 3 hours 9} minvtes, and from 
pier to pier in 3 hours 18 minutes. This represents a 
speed of practically 18 knots an hour for the whole 
distance, and the time is less by several minutes than the 
fastest passages achieved by any of these vessels when 
they were first put on the line in 1860. 

The alterations made to the Leinster were much the same 
in character as those just noticed, save that instead of new 
paddle-wheels the old wheels were raised 2ft. 6in., being 
thoroughly overhauled and fitted to new shafts, with new 
top frame, brasses, and piston-rods of steel instead of iron. 
In this ship the original paddle-box and sponson-house 
work was all of wood, and had become thoroughly satu- 
rated, and consequently very heavy, and amongst other 
alterations the whole of this work was renewed in steel, 
and thus a considerable saving in weight effected, and the 


draught of water when completed ready for service was 
the same as before the alterations were taken in hand, the 
reduced weight of the new boilers and wheels being suffi- 
cient to meet the weight of poop, cabin, &c. The general 
effect of these alterations in these ships, as re speed, 
has been that the average is made in about twenty 
minutes less time than at their previous best performance, 
on the same or a trifle less consumption of coal per trip, 
and when occasion requires, and the fans driven fast, the 
may, of course, be further shortened. 

It is a remarkable circumstance that the fastest sea- 

ing steamer in the world, namely, the Ireland, should 
a propelled by engines working with low-pressure steam, 
jet condensers, and sea water. It is certain, however, that 
under the stated conditions no better system could have 
been adopted. If high- re steam and compound 
engines had been employed a less number of boilers would 
have sufficed, but these Sloe being necessarily of much 
thicker plates would have weighed more than the boilers 
actually used. As the power of a compound engine is 
fixed by the dimensions of the low-pressure cylinder, it 
would hom been impossible to make the low-pressure 
cylinder less than 8ft. 6in. diameter by 8ft. Gin. stroke 
even if the average pressure had been so great as it is 
now. In practice it would have to be less, in order that 
much economy might be realised ; and it is probable that as 
the stroke actually used is the greatest possible, the low- 
pressure cylinder must have been 120in. in diameter—a 
very objectionable size for an oscillating engine. The 
weight of the surface condenser would have been 
enormously greater than that of the jet condenser, and the 
space occupied would also have been larger, while the cost 
of the engines and boilers would be augmented in propor- 
tion. The saving effected in the cost of fuel would not 
have compensated for all this. Assuming that the 
ship requires 4 lb. per horse-power per hour, we 
have for 6000-horse power a little over 10 tons per 
hour, or, say, 30 tons for the trip, representing 
about £15; or, allowing 10 tons for raising steam, 
we have, say, £20 per voyage—a comparatively insignifi- 
cant amount. Space is easily found for all the 
it is necessary to carry. The loss by blowing off is 
reduced to a minimum. In the case of vessels making 
long voy: about one-fourth of all the sped mae in 
has to be blown overboard at boiling heat, in order to kee 
the boilers from being salted; but the Holyhead an 
Kingstown mail boats are asa rule not blown off at all 
while at sea. They are blown down at the end of each 
trip, and filled up again, and thus the heat of the 
boilers, which would be otherwise wasted, is utilised. 
The superintendent of the company’s ships has long 
used a boiler fluid which works remarkably well with sea 
water, bringing down the lime and esia salts, not as 
a hard scale, but in the form of be which is easily 
washed out. The facts in this case are very instructive, 
for they teach in forcible language the truth that circum- 
stances alter cases, and that the machinery which is best 
for a long-voyage steamer is not necessarily that best 
adapted for such a service as that which the City of 
Dublin Steam Packet Company so ably carries on. 


LOCOMOTIVES ON THE BELGIAN STATE 
RAILWAY. 


WE commence this week the publication of a series of 
engravings of locomotives in use on the Belgian State Railways, 
many of which are exhibited at Antwerp. Our engravings show 
the peculiarities of these engines very clearly, and at another 
time we shall have more to say concerning them. The locomo- 
tive shown at the top of the page is an 

Express PassENGER ENGINE. 


Diameter of cylinders .. .. . +» «+ 139 68in, 
Length oftubes .. .. .. 13ft. 2in. 
Diameter of tubesoutside .. 2in. 
Hea‘ Grobox .. .. .. oo oc 
Total weight in working order .. .. . 50 tons, 


The grate surface of this engine is nearly 70 square feet ; the 
grate bars are made of thin deep blades of wrought iron about 
Fin. thick, spaced about jin. apart; the grate is nearly 10ft. 
long; the chimney is rectangular in section. The locomotive at 
the bottom of the page is a 


PassENGER TANK 
Diameter of cylinders .. .. .. .. 


Stroke of piston. 23°6 
Mean diameter of boiler 4ft. 3in. 

Diameter of tubes outside .. .. .. 
Heating surface of fire-box .. .. .. .. 118 8q, ft. 
Heating surface oftubes .. .. 1085 

Total bes, 96) 1143 
Capacity of bunkers .. .. .. .. 
Diameter of coupled wheels... .. .. .. .. «. Tim. 
Total weight in working order .. .. .. «. «. «. 59 tons. 


INTERNATIONAL INVENTIONS EXHIBITION. — The number of 
visitors to this Exhibition for the week ending September 5th was 
141,857 ; total since the opening, 2,589,842. 

RAILWAYS IN THE CAPE CoLONy.—The last section of the 
Eastern railway system of the Cape of Good Hope, which has 
reached its terminus at Aliwal North, has been opened. The 
entire railway —_ of the colony authorised to be constructed 
by Acts of the local Parliament is thus completed, with the one 
exception of the extension of the Western line to Kimberley— 
Diamond Fields—the work of which is now being actively carried 
on and will very ren be concluded. The three 
Western, Midland, and Eastern, comprise in all 1367 miles, and if 
to this total be added the few loop lines, such as the junctions to 
King William’s Town, to Grahamstown, to Malmsbury, and to 
Colesberg, and the private company’s line from Port Alfred to 
Grahamstown, it is found that the ao has now actually in 
working order an extent of 1562 miles of lines, pam e an 
outlay of £14,388,600. The Kimberley extension, about 80 miles, 
P le cost £400,000, will bring the total length of railways in 
the colony to 1642 miles, at an expenditure of £14,788,600. 
the first six months of this year the railways of the colony have 


yielded returns sufficient to pay all maintenance and working 


expenses, and left a surplus of nearly 34 per cent. towards payment 
of interest on the capital expended for construction, ” 


— 


MOVING A PAIR OF LARGE GIRDERS. 


THE following account of the process of moving a pair of large 
girders may interest some of our readers, The Foden in ques- 
tion are the main girders of an iron road bridge 125ft. span and 
46ft. wide. They are 133ft. long over all, and 11ft. 6in. deep 
by 3ft. 6in. wide; double lattice, of the t; known as open 
bottom. Their weight respectively is, in round numbers, 
110 tons. For economic reasons they were built across the 
river, about the centre of the roadway, some 12ft. apart—only 
distant enough, in fact, to allow room for working between 
them; thus one staging served for both. When both were 
rivetted up and complete they had to be shifted respectively up 
and down stream; and it will be seen each had to be moved 
some 17ft. Two castings of the shape shown in sketch were 
prepared and bolted, one on each end of a girder. A cast steel 
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hydraulic press, with a ram 4in. diameter and 4in. stroke, was 
used, and two men were easily able to carry it. The brackets 
having been carefully bolted to each end of the up stream 
girder, two railroad rails were laid, one on each abutment 
parallel with the river. A balk of pitch pine was likewise laid 
on each abutment as close to the girder ends as — their 
resting place having been previously carefully swept so 
that the balks should bed as uniform as possible. In 
order to get the rails along which it was intended the 
girders should be traversed under them, it was necessary to lift 
the latter about 5in. The press was therefore placed vertically 


coal | on the balk, a piece of iron plate being put between bottom of 


press and the balk. The brackets had been fixed as nearly as pos- 
sible at such a height as to leave as little space as possible between 
the ram head when home in its barrel and bearing on the under 
face of the bracket. The pump for actuating the ram was a simple 
little affair with one plunger fin. diameter and 2in. stroke. It 
will be seen that the load to be lifted being 55 tons, and a 4in. 
ram having an area of 12°5 square inches, the water pressure 
was about 44 tons to the inch. The pump was worked by two 
men, and as the pump, when the load was fairly wreerte § was 
not worked at more than about lin. stroke, the girder was only 
lifted some in. at each stroke. The time required, assuming the 
pump to be worked at 40 strokes a minute, would theoretically 
give about eight minutes as the time required to lift each end ; 
practically much more was occupied; four men, under direc- 
tion of the foreman, was the staff engaged. A number of 
ieces of flat iron plate of various thicknesses was provided. 
‘ore moving the girder, chain guys were secured to its top at 
or near each end, and and firmly as to 
against the ibility of its overturning. ing y,a 
man was stationed at nak side of girder end, with a number of 
the plates before mentioned ; the pump was connected to the 
press, and its suction pipe put in a bucket of water; the 
pump was then set to work. As soon as the girder end 
was about jin. up, iron plates were run under, then 
as the girder lifted, other light plates were put in over 
the first, till three-eighths space was between stone abut- 
ment and girder; then the thin plates were removed as 
rapidly as possible and a single thick plate inserted, then successive 
thin plates till space was gained for another thick one, and so on, 
care being taken that if the pump or press broke the girder 
could not fall more than the eighth of an inch. The ends were 
alternately raised about an inch, the ram and pump being 
carried back and forwards till the girder was oh sufficiently 
high to admit of the rail being pushed under it. This being well 
greased, was then put in position, one rail at each end, and the 
girder being again raised to release the Degen: they were removed 
and the girder gently lowered on the rail. The press was 
then arranged at an angle of about 55 deg. with the horizon, 
and a recess being cut in the balk of timber, the plate and foot of 
the press were set in it, the ram head bearing against the bracket 
as before; pumping was then resumed. It will be seen thus, 
that at one and the same time much of the weight of the 
girder was taken from the rail by the press, thus reducing the 
sliding friction, and the girder was gently shifted sideways. First 
one end was moved about 3in. or 4in., then the press, &c., were 
transferred to other end, and it was moved double that distance, 
until both were brought directly over their cast iron bearing 
plates previously imbedded in the granite caps of the abut- 
ing guard packing plates being adopted, and each en ing 
ine lowered a little at a time, till both girders were 
finally and successfully laid in their places without the least 
mishap or accident of any kind. : 

The workmen being rather new to this work, the process of 
moving the first girder occupied about four and a-half days, the 
other was moved in three days. The adoption of this system, 
as well as the use of some of the cross girders as longitudinals 
in the construction of the staging, saved the contractors a great 
deal of expense, and also left the river course less impeded. 
Besides this, the building of the two girders close to each other 
saved much pulling and hauling, kept men, tools, and 
materials closer together, and in these days of low prices, small 
profits, and keen competition, it is of the greatest importance to 
study all points of this kind if a job is to yield any profit what- 
ever. 


LAUNCHES AND TRIAL TRIPS. 


On Saturday, 5th mber, the new paddle steamer Kathleen 
Mavourneen, built by Messrs. Alexander Jack and Co., went on 
her trial trip. She has been built for the Drogheda Steam Packet 
Company, and is ially fitted for their trade between Drogheda 
and Liverpool. The Kathleen is built entirely of steel, and is 
260ft. by 31ft. by 16ft. 9in. moulded depth, and has been fitted by 
Messrs James Jack and Co. with —— oscillating engines 
indicating over 2000-horse power, and driving feathering wheels, 
The cylinders are 47in. and 85in. diameter by 6ft. stroke, with 
double piston rods and steel shafts. Steam is <4 at 85 1b, 
jeer ny, pressure y iw large double-ended steel boilers ha 
twelve furnaces. the pumps are worked by a small 4 4 oO 
compound engines, so that a regular vacuum is maintained inde- 
content of the action of the main engi Notwithstanding a 
stiff breeze and heavy sea, ® mean of over fifteen knots was 
easily attained, 
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THE EFFICIENCY OF AMERICAN STEAM 
BOILERS. 


(Continued from page 188.) 
Barrel calorimeter.—One ai tus used for the ae 
of the steam was an ordinary resting on Riehlé’s scales. 


uantity of water was put into the barrel and its weight noted. 

ust before making the experiment the ey oe of the water 
was noted. A steam pipe from the boiler led down to within a 
short distance of the barrel and was covered with felting. To the 
end of this pipe a short length of hose was attached, Everything 
being ready for the experiment, the steam was turned on the hose 
and allowed to blow into the air until apparently dry steam 
showed at the end of the hose. This end was then put into the 
barrel and the temperature of the water allowed to rise from 10 to 
20 deg., the water being constantly agitated. The hose was then 
taken out and the temperature of the water in the barrel noted. 
The weight was then taken and the pressure of steam during the 
experiment noted. From this data the quality of the steam was 
caloalated. In aang the calculations allowance was made for 
the water equivalent of the barrel used, The barrel partly 
filled with water to the level used in the experiments and its tem- 
perature noted, a quantity of warm water of known temperature 
was added and the ting temperature noted, Knowing the 
weights of water used, the Me ee of the barrel was found as 
follows:—Multiply the add 
heat units lost the warm water, and divide by the heat units 


g, = heat units yy to temperature of the mixture 
counting from 32 deg. Fah. 


H = heat to the temperature and 
of steam. 
9, = heat units ibl ding to the temperature and 


pressure of the steam, counting from 32 deg. Fah. 
w, = weight of water and steam added, 
@ = water combined in 1. 


- 0} 


The numerical quantities used in these calculations were 
taken from Réntgen’s ‘‘ Thermodynamics” —Du Bois’ translation— 
and are substantially the same as other tables derived from the 
same source, and were because they were familiar to the 
young men making the calculations. The second apparatus used 
was on the same general principle, and only differed from the first 
in matters of detail. It is shown in Fig. 3. a represents a tin 
tank, high in proportion to its diameter, and heavily covered with 
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felt and canvas. A tin cover 6 fitting over this tank had an open- 
ing in its centre for admitting steam or cold water. cis the pipe 
from the boiler, branching at three-way cock d. One branch 
down into the tank a, and has the rose ¢ at its lower end. The 
other branch terminates in the rose f, in the tank g, which is kept 
ge | filled with water. & is the drain pipe and valve for emptying 
a, The method of operating the calorimeter is as follows :—The 
weight of the tank a is taken. It is then partly filled with water, 
and the weight and temperature is noted. Steam being off the 
pipe c, the three-way cock d is turned so that c and f are in com- 
munication, Steam is now turned on c and into the water 
ing. As soon as the pipe is heated and clear of any condensed 
a, soon as a sufficient quantity, sa .» has passed 
are the three-way cock is turned into its o Ii position and 
steam is shut off c. A A is an annular perforated plate, having two 
handles extending through the cover }, and is used to thoroughly 
mix the water ina. The temperature is now taken and also the 
weight of the tank and its contents. The pressure of the steam is 
noted, and the experiment is ended. The water equivalent of the 
tank is determined as for the simple barrel, and the calculations 
are made in the same way as before. en this and the previous 
method were used at the same time, the results entirely disagreed. 
The third method used was one devised by Mr. Barrus, a member 
of the committee on steam engines, and was used on both boiler 
and engine tests, Fig. 4 is a sketch of the apparatus. It con- 
sisted of a wooden vessel 0, mounted on a frame at the proper 
height for use. Inside this vessel were two partitions, so that any 
water passing from the centre of the vessel must pass over one and 
under the second. In the centre of the vessel was a vertical 
cylinder m which confined the coldest condensing water to the 
centre of the apparatus. The condensing water passed down the 
pipe A, through a valve by which the Farrel was regulated, 
and into the cylinder m, out at the bottom of m, and out 
through c. The pipe j was connected directly to the boiler or 
steam pipe from which the steam was tobetaken. Below the globe 


' valve is shown a branch pipe, forming a gauge syphon. Below the 


vessel o there is attached to the main pipe a glass water gauge ¢, 
and below this there was a globe valve d, which regulated the dis- 
charge of the condensed steam. A short piece of hose was 
attached, and the condensed water was drawn off into two buckets, 
set on accurate pairs of Fairbanks’ balances. These buckets were 
partly filled with cold water, and their weights were taken. A 
quantity of the condensed water was run into one, and before the 
temperature had risen to 100 deg. Fah., the hose was moved to the 
other bucket. The weight of the bucket of warm water was noted 

and the difference of the weights is the weight of the condensed 


steam, The bucket was emptied and partly filled with cold water 
—. The condensing water, after passing c, emptied into a tank, 
which was supported over two barrels. The water could be 
directed into either at will. The barrels were weighed empty and 
full, and the difference taken as the weight of the condensi 
water. The temperature of the condensing water was taken at , 
before going into 0, and at g, after doing its work. The tempera- 
ture of the condensed water was taken at C, and the temperature 
of the live steam was taken from the cerresponding pressure. The 
method of operating the apparatus was as follows:—One barre 
under ¢ was empty and its weight known, and one bucket was 
partly filled with cold water and its weight known. Any water 
passing through ¢ flowed into the unweighed barrel, and was 
allowed to escape through a valve at the bottom. The small hose 
attached below d discharges into the air. The thermometers and 
gauge being in place, the valves b and ¢ were opened wide and 
water allowed to flow through m. The steam valve was then 
and steam allowed to condense in the pipe, the valve d 
being closed. As soon as the water got to a determined level in 
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the pipe and in ¢, the valve d was opened sufficiently to allow as 
much water to escape as was condensed. The steam valve was 
opened wide, and the supply of cold water was regulated by the 
valve b, until the desired difference of temperature between A and 
g was obtained. The level of the water in ¢ should be maintained. 
This being the case, the water at c was turned into the weighed 
barrel, and the hose from d put into the bucket containing the 
weighed quantity of water. Readings of the gauge and _ther- 
mometers were taken every five minutes during the tests. While 
the barrel and bucket were filling, the others, which we will call 2, 
were being pre . Barrel 2 had the valve at the bottom closed, 
and was weighed. Bucket 2 was partly filled with water, and 
weighed. Bucket 1 being filled, the hose was turned into No. 2, 
and No. 1 was weighed, emptied, and again filled with cold water, 
and weighed. The difference between the first two weighings of 
bucket 1 is the amount of condensed water. Barrel 1 bei 
was Ww emptied wholly or in , and was again weighed. 
The difference between the first two weighings of barrel 1 is the 
amount of condensing water used. When it is desired to end 
the experiment, the barrel and bucket in use should be changed at 
the same instant, and weighed, and the steam closed off.. One 
point to be particularly guarded against is the blowing of live 
steam into the buckets, as in that case the water in the buckets 
becomes part of the cond water, and no provision is made 
for such a contingency. The calculations were made in the follow- 
ing way :—The total amount of condensing and condensed water 
was determined. The average of ie alien of thermometers 
and gauge was found. Using the same nomenclature as before, 
with the following addition and change, the quantity of moisture 
was determined by the following formula : 

9; = heat units corresponding to temperature of condensing water 

after passing through calorimeter, oe from 32 deg. 
93 = heat units mding to temperature of condensed steam, 
counting from 32 deg. 


Quality of gases of combustion.—The apparatus used for making 
these tests was loaned by Professor Denton, and a sketch of it is 
given in Fig. 5. The entire apparatus is mounted on a frame, so 
that it can easily be moved from place to place. It consists of two 
glass tubes a and b, each of about 120 cubic centimetres capacity, 
joined together by means of the necks d and f, connected by a 
—_ of rubber tubing x. The neck of } extends vertically, and 

a stop cock ¢ above the connection with d, and above this the 
tube is tapered and ground to form a seat for the funnel m. To 
the bottom of a is attached, by means of a rubber cork, a piece of 

lass tubing i, to which is attached a piece of rubber tubing, lead- 

to the bottle k. To the bottom of 6} a similar attachment is 
made, the only difference being that in the tube g a two-way stop 
cock h is fitted. One opening, shown at s, opens downward, so 
that the contents of } can be emptied without ing intol. The 
other opening is directly through the cock, and connects 6 and /, 
nis a onal barrel — @ pipe and valve o for filling it with 
water, g a pipe and valve for aves and p a piece of gas 
piping with cock, the uses of which will be explained. The method 
of using the apparatus and making the tests is as follows:—The 
top of the tube 6 above c is connected with the chimney whose 
gases are to be analysed. The tubing connecting g and / is 
removed, and gy and p are connected by means of tubing. The 
bottle k, being filled with water, is raised until the water runs 
through d, e being open, and fills d to its connection with b. The 
cock ¢ is then closed, and & is lowered to its original position. The 
pipe o connected with a hydrant q is closed, the cock in p is 
opened, c is opened, and 2 is put in such a position that } and n 
are in communication. Water is allowed to run from the hydrant 
until n, 6, and the pipe connecting with the chimney are filled with 
water. ois then 4 , and qis opened. The water flows back 
through 6, and the chimney gas follows. After sufficient has 
been allowed to pass through }, the cocks c and h are closed. The 
pcg agra | b and the chimney, and that connecting g and p, 
are taken off, and the bottle / is again attached to g. A certain 


volume of the chimney gas is now confined in 6, and the tus 
can be moved to convenient place for further work. The cock ¢ 
being closed, ¢ and A are opened, and the water is allowed to flow 
back into & until a certain quantity—say 100 cubic centimetres—of 


the gas‘isin a. The cock ¢ is closed, and the gas allowed to assume 
the banpesstene of the air. The cock h is turned so that b can be 
washed out, c is opened, and the funnel m puton; } is washed out, 
and filled with clear water from /, the cock h being in turned 
and ¢ being closed; k is now raised until the level of the water in 
a and k is the same, and the reading of the scale on a is noted. It 

the apparatus used, the volume was divided into cubic centi- 
metres, beginning at the cock ¢, but any division into equal volumes 
would do equally well, and it is not at all necessary that 100 cubic 


1 | centimetres, or 100 equal parts, should be used in the calculations. 


The volume in a being noted, the cock ¢ is opened, h being already 
so, and the gas is passed back into b. The cock ¢ is closed. The 
funnel m is lly filled with caustic potash, the cock h is closed, 
and the c is opened, until the greater part of the caustic 
potash has passed into b; ¢ is now closed, ¢ is opened, and the gas 
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again into a, where its volume is again noted, the level of 
the liquid in a and k being the same. As the caustic potash has 
absorbed all the carbonic acid—C O.—in the gas, the difference in 
readings already taken is the volume of carbonic acid in the gas. 
The tube } is washed out and the process is repeated, using pyro- 
gallic acid in caustic potash, and copper chloride in hydrochloric 
acid. The first of these removes the oxygen, and the last the car- 
bonic oxide—C O. To determine the amount of air mt per 
pound of carbon, add together the volume of O and C O and twice 
the volume of CO,. Divide by the sum of the volumes of C O and 
C O., and 4 the quotient is the weight of oxygen — per pound 
of carbon. This result divided by ‘23 is the weight of air used per 
pound of carbon, and this result divided by the mtage of. 
carbon in the coal is the weight of air used per pound of coal. 

Making the tests.—In aaliie the boiler tests, steam was first 
raised to the working pressure in each boiler, and the fires were 
then hauled. All wood and coal used thereafter was weighed, and 
at the end of the test the fire was hauled, any unburnt coal 
credited to the boiler. Water in the boiler was carried as nearly 
as possible at one height, and at the end of the test was brought 
back to the same level as at the Moy ow - ¢ of the test. 

Duration of the tests.—Each test lasted thirty-six hours, except 
in the case of the Baldwin boiler, where the test was terminated 
at the end of twenty-four hours. The following are the results of 
the different tests, together with the results derived from the 
observed data. 


Root 
Before testing this boiler—Fig. 6—the back was boarded up. No 
other preparations were made for the test, except ing the 
boiler the day before. Ordinary care was taken with the fires, and 


TRANSVERSE SEOTION 


FLUE TO 
CHIMNEY 


the boiler was treated as in ordinary use. Fires were started at 
2.15 a.m., October 2nd, and as soon as the of steam to be 
carried was reached, fires were hauled, and again started at 3 25 
a.m., with a weighed quantity of wood and coal. At 3.25 p.m., 
October 3rd, fires were hauled, and the test concluded. 


Boiler made by Abenroth and Root Manufacturing Company. 


Rated horse-power .. .. .. 150 
Area heating surface : 
Having waterononeside.. .. .. .. .. -. = 1440sq. ft. 
‘ = 360 sq. ft. 
Steam space = 76°5 cul 
Height of smoke stack .. .. = 44ft. 6in. 
Giseof stack .. .. .. = 30 by 30in. 
Water evaporated in boiler .. .. = 134,937°31b. 
Total weight of wood used .. .. .. .. .. «. = 291°5 Ib. 
Total weight of coalused ..... .. .. «. «. = 18,021°5 Ib. 
Total weight of ashes = 266675 Ib. 


) 

j 
c 
gained by the cold water, is quotient, less the weight of cold r= H 
water in the barrel, is the water equivalent of the barrel, Allow- o- at ile 
ing the water to remain in the barrel for three minutes made no 
appreciable change in the temperature, showing that there was 
but little loss from radiation during each he hon ed which did | 
not generally last over two minutes. The following formula was | ran = 
used in — the calculations from data derived while using this Ci PP an * 
apparatus, and an examination of the results will show that they H — y rT 8 = 
w = weight of cold water plus water equivalent of barrel. rie , | 8 
g = heat units to temperature of cold water, count- Hit | 
ing from 32 deg. Fah. lle N 
I 
-—-> 
c 
H 
‘ 
| 
c -| 
| CONDENSED WATER 
| 
| | 
) 
if 
if = 
(7? 
| 
= 
| 
==) 
| AS, 


THE ENGINEER. 


Serr. 11, 1885. 


206 

Percentage of carbon in coal.. .. .. = 75°52 
Mean temperature of air during test.. = 570 deg. F. 
Mean barometer... = 30°323in 
Mean pressure in boiler .. .. .. = 91°41 Ib. 
Mean temperature of steam... .. .. = 341°32 deg. F. 
Mean temperature of smoke stack .. .. .. = 369°92 deg. F. 
Mean draught in chimney in inches of water. . = 7 
Time during which blower was in use be = 16 hours 
Mean pressure in boiler pipe. . = l'léin. 
Mean area of blower pipe open .. .. .. = 49°93 sq. in. 
Mean pounds of air per pound of carbon. . = 16°83 


The quality of steam from the calorimeter tests has not been 
determined, as the want of agreement in the two'sets of tests 
make the results unsatisfactory. The following gives the number 
of heat units in 1 1b. of steam by both the apparatus shown in 
Fig. 3 and by using the plain barrel, and I would recommend 
that these results be entirely rejected, and the quality of the 
steam taken as from the temperature, which would make in 
this case 9°37 deg. superheating. The following table is from 
the calorimeter tests :— 


Total heat in 11b. of steam from 82 deg. F. 


Time. — 

| Apparatus of Fig. 3. | Barrel. 

October 2nd, 2.57 p.m... 1335°4 1185°5 

1309°7 1192°8 

” 7.57 yy es 1406°3 1367°S 

9.57 4, 1247°0 1485°5 

October 3rd, 157am. .. 1282°5 1396°S 
tes 1344°6 1003-2 

: 1285°7 1142°8 

” 4.57. 1281°S 1343°3 

” 5.57 4, 1335°0 1205°1 

6.57 ,, 1250°4 1093°2 

we 1256°4 1329°7 

12.57 p.m. .. 1268°8 1179°9 

” 2.57 1313°9 1177°3 


Calling 11b. of wood equal to ‘241b. of coal in heating effect, 
the total equivalent weight of coal used is 70 + 18,021°5 = 
18,091°5 Ib. The percentage of ash is 14°74, while as shown from 
the analysis made it is 14°52 per cent. The heat-giving power of 
the fuel is determined as follows:—There being 75°52 per cent. 
of carbon, and 2°18 per cent. of hydrogen exclusive of water, 
the equivalent percentage of carbon is 75°52 + 4°28 x 2°18 = 
84°85 per cent., and the amount of carbon equivalent to the 
18,091°5 Ib. of coal is "8485 x 18,091°5 = 15,350°64 Ib. of carbon. 
To change 1 lb. of water at 71°6 deg. F. to steam at 341°32 deg. F. 
requires 1186°04 — 39°6 = 114644 heat units. As it takes 
966°07 heat units to change 1b. of water at 212 deg. F. to 
steam at 212, 1 lb. of water from 71°6 deg. to 1 1b. of steam at 
341°32 deg. requires the same amount of heat as 1°1867 lb. from 
and at 212 deg. 


Pounds of water evaporated per hour under the con- 


Pounds of water evaporated per hour from and at 
Pouncs of coal used perhour .. .. .. .. .. = 468°87 
Equivalent pounds of carbon used per hour .. .. .. = 426°41 
Horse-power of boiler (on the of 30 Ib. of water 
from and at 212 deg. per horse-power).. .. .. .. = 14827 
Pounds of water evaporated per pound of coal under 
Pounds of water evaporated per pound of coal from 
ounds of water evapora‘ juivalent d of 
Pounds of water evaporated per equivalent pound of 
carbon from and at 212deg.F. .. .. .. .. .. = 10°4313 
Amount of air used in furnace per pound of coal 
= 22-2010. 
(To be continued.) 


GUNNERY EXPERIMENTS.—The authorities of the War Depart- 
ment desire to have it known that the damage done to a gun 
during the recent experiments with high explosives at Lydd was 
due to no fault of the gun, but to the explosion inside the bore of 
a shell charged with the most violent of all explosive agents— 
blasting gelatine. The object of the experiments was to ascertain 
how far the tendency of such like varieties of the nitro-glycerine 
series to detonate on slight provocation could be brought under 
control, it being very desirable, if practicable, to use something 


more powerful than gunpowder for shell charges. The dangerous | pany 


compounds were therefore packed and padded as carefully as 
possible in their shells, in the hope of overcoming or reducing the 
concussion of discharge when the gun was fired ; but it was known 
that premature bursts were likely to occur at any moment, and it 
was also known that if one of the shells burst within the gun, 
however strong the gun might be, the gun must “‘go.” So far as 
the results are allowed to transpire, it may be inferred that very 
few of the shells remained intact until they reached the target. 
Several broke up after leaving the muzzle, and one charged, as 
aforesaid, with blasting gelatine, burst inside, with the natural 
consequence of destruction to the gun. As the experimental com- 
mittee have been congratulated on the abs of accidents, it ma 
also be said that in all such hazardous investigation they keep we 
under cover and fire the guns by electricity. For some time past 
it has been the practice at Woolwich Arsenal to try test tubes of 
steel, an inch or so in diameter, to prove the quality of the metal, 
the artillerists being in want of a lining for their guns which shall 
resist the erosive action of the powder and projectiles, and some of 
these have failed at proof. This, also, has given rise to a report 
that guns have burst at the proof butts, and this report the autho- 
rities wish likewise to correct by this explanation. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsibl forte 
correspondents. 


of our 


HAMMERSMITH BRIDGE. » 

Sir,—In your paragraph you seem to forget the fact that the 
traffic, both foot and horse, had all to go through the 12ft. wide 
— of the towers, as the footpaths were not carried round the 
outside. 

Now there is a good roadway for double line of traffic and a wide 
footpath as well. If stupids chose, against tion, to cross the 
road, climb on the kerb and railings, and stick themselves in the 
way of danger, the man himself is alone to blame; at least the 
contractors have no option. JOHN DIXON, 

1, Laurence Pountney-hill, Cannon-street, 

London, September 7th. 


THE ANTWERP EXHIBITION AWARDS. 

Sir,—Observing in last week’s issue the mention of ‘important 
exhibits of driving belts at Antwerp,” pardon us for reminding you 
that the display of Lancashire patent belts made by our continental 
house in the Belgian section, and which was awarded a gold medal, 
included, amongst several large main belts, one of 5ft. 7in. width, 
composed of an ordinary Lancashire belt equal to triple leather 
before strengthening at sides and centres by means of three 10in. 
wide belts oer rivetted thereto, in same manner as our double 
belts. This belt is calculated for 2000-horse power. 

Lancashire Patent Belting and Hose AM. J. M’MECHAN. 

Company, Manchester, September 2nd. 
THE DEVELOPMENT OF PATENTS, 

Sir,—If the suggestions of “‘R. H. N.” could be carried out it 
certainly would prove very profitable to the promoters, and be 
helpful in bringing before the public many valuable inventions. 
It is a well-known fact that the reasonable charges, together with 
the recognised liberality of American engineering firms, has 
materially helped to place that nary | in the front rank as 
scientific engineers. If inventors could depend on meeting with 
honourable treatment at the hands of such a company, many 
would gladly avail themselves of its aid. Take my own case. 
Twenty years ago I advocated compressed air as a motive power, 
and got laughed at. The result was I set to work, and after seven 
years’ study I succeeded in making one, which, with the egotism 
of an inventor, I consider to be still in advance of that ~ of 
engines; but money difficulties then and now prevent me intro- 
ducing it. I have designed various other mechanical appliances, 
the principal being an electrical generator—dynamo—with new 
form of armature, a rock-boring machine, and a marine hot-air 
engine on an entirely new principle, from 5 to 50-horse power, for 
yachts, launches, and torpedo boats, the working expenses bein; 
from 5s. to 15s. per week of 168 hours, and the space occupi 
being about the same as a steam engine without the boilers. 

I simply quote the above to show that “‘R. H. N.’s” statements 
are correct, and, though I may never benefit by it, I trust for the 
sake of others that a company may be formed to assist inventors 
both in perfecting and in introducing their inventions when likely 
to be of value to the nation. J. ELA, 

London, September 3rd. 


THE DEVELOPMENT OF INVENTIONS, 

Sir,—I note a letter from ‘‘ R. H. N.” in your issue of the 28th 
ult. on the above subject. Just before the new Act on patents 
came into force a company here advertised that they would assist 
inventors. I called on them to make inquiries, when I found I 
had to pay fees similar to those charged by experienced patent 
agents; but if one required the needful to complete a model draw- 
ing, &c., he must help himself. There is a party in London who 
advertise that they will give professional and financial assistance. 
On inquiry it was not to my liking. There is also a patent agent 
in London who has it on his ci of patent agency charges 
that he will give professional and financial assistance; but on sub- 
mitting drawings to him the financial part was declined, on the 
ground of insufficient merit. Since then the efticiency of the 
article has been proved on two distinct occasions. I explained my 
idea of “‘ assistance to r inventors” to the company here, but 
they could not see it. I fancy it was because they were poor them- 
selves. My idea of the subject is that a company could be formed 
for the assistance of poor inventors on the principle of fire, life, 
accidental, and security iations. Its leading bers, direc- 
tors or committee, and secretary, should be patent agents, 
mechanical engineers, and other experienced persons, and, if a 
private company, a few monied shareholders. Supposing a com- 
was formed, and a poor inventor applied for assistance, he 
would "be supplied with a copy of the rules, regulations, conditions, 
and form of application. He would fill in the form and submit 
his model or drawings. If, after examination by the sub-com- 
mittee, they were not accepted, they would be returned to the 
applicant with the particulars of refusal, viz., ‘‘ The like is now in 
the market ”—if possible say by whom and where—“ it is imprac- 
ticable as submitted, requiring alterations”—state where—and 
submit it again, with other objections, &c., as they may arise. If 
the application was accepted, the company would provisionally 
protect it and advance a few pounds for making or completing 
the article full size, circulars, &c. In some instances, perhaps, 
only £10 or £15 would be —. ; in others a much larger sum. 
In some cases they would also have to complete the patent for 
the three years. The security to the company would be the holding 
of the patent documents, so that all business, such as royalty and 
the sale of the patent, would pass through their office for the 
security of their fees, commission, &c. I had a policy in a fire- 
office for £500—premium 17s. 6d.—on dangerous property ; and if 
@ company can afford to risk £500 against 17s. 6d. for twelve 
months, and pay a good dividend, surely a company could be 
formed for assisting the ‘‘ poor inventor” with advice and a few 


DEATH OF COLONEL YOLLAND.—The death is d of 
Colonel William Yolland, C.B., F.R.S. The deceased officer, who 
was born in 1810, was admitted into the Royal Academy at Wool- 
wich, where he obtained his commission in the Koyal Engineers in 
1828. He rose by regular promotion until he became lieutenant- 
colonel in 1855, and he me a brevet colonel in the army in 
1858. After being employed in Canada till 1835, he was employed 
successively at the Ordnance Survey at the Tower of London, at 
Southampton, Dublin, and Enniskillen. During this interval he 
superintended the publication of astronomical observations, first 
those made with Ramsden’s zenith sector, and afterwards with 
Airy’s, the latter observations being for the purpose of determining 
the latitudes of various trigonometrical stations in Great Britain 
and Ireland. He also compiled an account of the measurement of 
the Loch Foyle base, which was made during the years 1827-29. 
The article on Geodesy, which forms part of the mathematical 
text-book used at the Royal Military College, was written by 
Colonel Yolland at the express request of Colonel Harness, who 
-was at that time Assistant Inspector-General of Fortifications. In 
1854 Colonel Yolland was appointed one of the Inspectors of Rail- 
ways under the Board of Trade. In 1856 he was selected as the 
engineer member of the Commission appointed by the Secretary of 
State for War to consider the best mode of re-organising the sys- 
tem of training officers of the scientific corps, with the special in- 
tention of abolishing patronage and opening the commissions in 
those corps to competition. The Commissioners, the other two of 
whom were Colonel W. J. Smith, R.A., and the Rev. W. C. Lake, 
visited France, Prussia, Austria, and Sardinia, and after studying 
the methods of appointment in use in those countries, drew up a 
report, which was printed by order of the House of Commons, 
Colonel Yolland died on Friday last at Baddesley Vicarage, 
Atherstone, Warwigkshire. For many years Colonel Yolland’s 
name has been frequently before the public in reports on rallway 


P against a commission or percentage on the sale of the 
patent or royalty, which in some cases would be a large sum ; in 
others perhaps only paying expenses; and again, it might be a 
failure—the article might be good, but the public may not appre- 
ciate it. The application being accepted, the cost would be, sup- 
posing the company stood the whole cost: Provisional protection, 
£4 4s.; cash assistance, say, £21; completion of patent for three 
years, £10 10s.; total, say, £36. Say the article sold for £500; 
commission—10 per cent.—£50, leaving a profit, after paying office 
charges in full, of about 40 per cent. Of course the expenses 
would vary, and so would the commission. In advancing the cash, 
and as security against fraud, the company would issue a form 
stating on it the amount they would advance. The applicant 
would take this with a loose form for agreement to his model- 
maker, machinist, or other party, who would fill in the form and 
return it to the company. The machinist would then draw the 
cash on completion of the work direct from the company. A list 
of patents for sale would be exposed at the company’s office. I 
have tried to give you an outline of my ideas, however imperfectly. 
and hope it will be found admissible in your valuable columns, an 

that “‘R. H. N.” and your subscribers will discuss its merits, and 
— a company will soon be formed with agencies in all large 


ws. Ww. 8. 
Manchester, September 7th. 


University CoLLEcE, Lonpon.—The Gilchrist (entrance) Engi- 
neering Scholarship at the college is open for public competition on 
the 28th September and following days. The scholarship is of the 
value of £35 per annum for two years, and candidates must be 
under nineteen years of on 1st October. The subjects are 
mathematics, mechanical wing, use of tools, &.; several of 


them being optional. Full iculars can be obtained on applica- 


EXPLOSIVE GASEOUS MIXTURES.* 

Tur following is an abstract of a paper by Messrs. Berthelot and 
Vieille, published in the Annales Chimie et de Physique, sixth 
series, vol. iv., 1885, pp. 13-90. It is one of much importance as 
bearing on the theory of gas engines, and will be read with 
interest :— 

“These experiments were made to determine the pressure deve- 
loped and the heat generated by the explosion of various gaseous 
mixtures in closed vessels. Tables of results are given, and from 
them the authors deduce the limits of temperatures of combustion, 
dissociation, and the specific heats of the gases at very high tem- 
peratures, The results, methods of experiment, and calculation 
are discussed in eight papers. . 

1st. On the calculation of the temperaturcs of combustion, the 
specific heats, and dissociation of meas mixtures,—This paper 
is the continuation of a memoir by Mr. Berthelot in 1877, and con- 
tains a theoretical consideration of the principles which have 

ided the authors in these investigations. Given the pressure P 

eveloped by the explosion of a gaseous mixture, the temperature 
of combustion is determined by the method of limits. In the case 
of no dissociation, a limit above or equal to the real temperature 
of combustion is given by the formula 


t;=273 1), 


where H is the initial pressure.at 0 deg., and g is the ratio of the 
volume occupied by the burnt products completely combined to 
that of the same bodies entirely dissociated. If the initial tem- 


perature be above zero, say T, then P (2 + a) is used instead 


of P in this formula, which is deduced from the laws of Mariotte 
and Gay-Lussac. When there is plete dissociation and none 
of the products really combined, another limit t,, below the tem- 
perature of combustion, is found from the equation 
P 
t)=273 (5 1). 

The real temperature of combustion lies between these limits ¢, 
and t, which are brought much closer by the presence in the mix- 
ture of inert gases, such as nitrogen—in the case of combustion by 
means of air. Two sorts of systems are considered. Reversible 
systems where the compounds formed by combustion can, by dis- 
sociation, be split up into the original components ; such are C O, 
forming C O and O, and water-vapour giving H and O, In non- 
reversible systems dissociation does not produce the original com- 
ponents. Thus a mixture of cyanogen and oxygen, on complete 
combustion, yields C O, and N, while dissociation tends to produce 
O and C O or even free carbon. Knowing Q the quantity of heat 
generated by plet bustion at constant volume, another 
limit ¢,, intermediate between the preceding ones, is calculated for 
reversible and a few non-reversible systems, The mean of ¢, and 
t, gives a close approximation to T, the temperature of combustion. 
Then the total heat Q divided by the values ¢), t., t,, T, gives a set 
of corresponding limiting values c,, c., cy, C, of the apparent 
- or heats of the system at constant volume between 0 eg. and 

. The apparent specific heat includes the ific heat properly 
so-called, and the heat given up by the re-combination of the dis- 
sociated components. The mean value C of ¢, and c, represents 
the specific heat. This applies to such gases as C O, and water- 
vapour, even when mixed with inert gases, like N, or with hydro- 
carbons. Thus values of the specific heat at constant volume of 
different systems are deduced for temperatures ranging between 
1700 deg. and 5000 deg. on the air thermometer. When two ele- 
mentary gases combine at constant volume without condensation, 
the ratio of the effective temperature ¢, to the temperature T 
which would be produced by complete combustion—that is, t,; T— 
gives the ratio of the volume of the portion really combined to the 
total volume, and hence determines the dissociation. Special 
stress is laid on the results obtained from a group of isomeric mix- 
tures, i.¢., mixtures which contain the same elements in different 
states of combination, but all yielding an identical mixture after 
combustion, 

2nd. Experimental determination of the pressures developed in 
gaseous explosive mixtures at the moment of explosion.—The pres- 
sures have been obtained by exploding the gaseous mixtures in 

herieal vessels, and registering on a revolving cylinder the law of 
the displacement of a piston of known section and mass, Com- 
plete data of two experiments are given with readings taken off 
the curves at given intervals of time during each experiment. 
The cooling effect of the walls of the vessels is observed by explod- 
ing the same mixture in vessels of different capacities. The 
results are fairly concordant with those obtained by Messrs, 
Bunsen, Mallard, and Le Chatelier by entirely different methods, 
so far as the latter extended. The authors have made numerous 
experiments with forty-two different mixtures of H, O, N, C O, 
C Hy, N O, cyanogen, ether, &c., and the pressures are recorded, 

rd, Relative rates of combustion of different gaseous mixturcs.— 

Three explosion vessels of different capacities and shapes were 
employed. The maximum pressure observed when a mixture of 
gases is exploded in a vessel at constant volume is always less 
than if the system retained all the heat g ted by b 
the loss of heat being due to contact with the walls of the vessel 
and to radiation. is difference is greater the smaller the 
explosive vessel or the smaller the mass o gas with respect to the 
vessel, and it is also greater the slower the rate of combustion. 
The time required for the development of the maximum pressure 
is generally longer the larger the explosive chamber, and the 
greater the distance between the piston and the point of ignition. 
C O is slower than H; but for cyanogen and hydrocarbons rich 
in H the time is about the same as for H alone, and agrees with 
the calculated velocities of the explosive waves. The velocity of 
translation of the molecules governs the phenomenon. Assuming 
that the flame reaches the piston at the moment of maximum 
pressure, the absolute rate of combustion is about 100 metres per 
second for hydrogen, 8 metres for carbon monoxide, and 70 metres 
for ates. This is diminished by an excess of one of the com- 
bustible gases, and even more so by the presence of the burnt 
roducts, An inert gas like N retards combustion not only by 
owering the temperature, and thus diminishing the velocity of 
the molecules, but also by preventing contact between the mole- 
cules which act on one another. With a mixture of carbonic oxide 
and hydrogen in oxygen, each gas appears to burn separately at 
its own rate, the hydrogen burning before the carbon, and con- 
sequently the maximum pressure observed does not correspond 
with a uniform state of combustion of the system. 

4th. Influence of the density of explosive gaseous miaturcs on the 
pressure.—If, in a gaseous system to which heat is communicated, 
the pressures vary in the same ratio as the densities, it follows, 
independently of all hypotheses on the laws of gases (1), that 
the specific heat of the system is independent of its density— 
that is, of the initial pressure—and depends solely on the absolute 
temperature ; (2) that the relative variations of the pressures at 
constant volume, produced by heat given to the system, is also 
independent of the pressure and is a function of the temperature 
alone. In fact, the pressure itself varies directly as the absolute 
temperature, and, according to the theory of ect gases, serves 
to determine it. The authors overcame the difficulties attending 
direct measurements at high temperatures by two methods, 
One consisted in using a vessel, one part of which was main- 
tained at the ordinary temperature in the air, and the other 
heated in an oil bath to about 153 deg., which reduced the den- 
sity of the gas about a third. The second and more exact 
method consisted in experimenting on isomeric mixtures. From 
numerous experiments with isomeric mixtures, under different 
conditions as to density and heat generated, the observed results 
confirm the ordinary laws of The authors conclude that 
for temperatures up to 3000 deg. or 4000 deg. on the air ther- 
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mometer—(1) When a given quantity of heat is communicated 
to a gaseous system, the variation in the pressure of the system 
is proportional to its density ; (2) the specific heat of gases is 
sensibly independent of the density at very high temperatures 
as well as at zero; (3) the pressure increases with the quantity 
of heat given to the system; (4) the apparent specific heat 
increases with this quantity of heat. 


5th. Temperatures and specific heats calculated from the experi- 
mental results.—These are calculated by the methods described in 
the first paper, from the pressure P developed during the explosion, 
and the total quantity of heat Q generated by the complete com- 
bustion of the gaseous mixtures, The mixtures are arranged in 
four groups, and two tables are given for each group, containing 
the values obtained for the temperatures and specific heats. 


6th. Specific heat of the elementary gases at very high tempera- 
tures. —The authors agree with Messrs. Mallard and Le Chatelier 
in the general conclusion that the specific heat of gases increases 
with the rise of temperature, and that the simple gases have sen- 
sibly the same specific heat at all temperatures. By supposing the 
increase to be proportional to the temperature between 2800 deg. 
and 4400 deg., the authors deduce from their experiments the 
empirical formula C = 6°7 + 0°0016 (¢ — 2800), which gives the 
specific molecular heat at constant volume of nitrogen, hydrogen, 
oxygen, and carbonic oxide. Between 0 deg. and 200 deg. the 
specific molecular heats at constant volume of these gases are about 
4'8, and the authors find this number doubled in passing from 
0 deg. to 4500 deg., becoming 9°8. The variation takes place at all 
temperatures; it is inappreciable from 0 deg. to 200 deg., but 
increases rapidly at high temperatures. The law of increase of 
the mean specific heat above 1600 deg. is expressed by the formula 
4°75 + 0°0016 (¢ — 1600). The real specific heat at constant 
volume, i.e., the quantity of heat necessary to change the tempera- 
ture 1 deg., is calculated by the formula 4°75 + 0°0082 (¢ — 1600) 
for the elementary gases at temperatures from 1600 deg. upwards. 
The specific molecular heat at constant volume of chlorine is 
greater than that of the simple gases, being 6°6 between 0 deg. 
and 200 deg.; also at 1800 deg. the mean specific heat of hydrogen 
is 5°1, whilst that of chlorine is 15°3, thus approaching that of car- 
bonic acid, which is about 18. 


7th. Specific heats of steam and carbonic acid at very high tem- 
peratures.—The mean specific heat of steam at constant volume 
deduced by the authors from their experiments may be expressed 
lythe formula 16°2+ 00019 (t-—2000), where ¢ is from 2000 deg. 
to 4000 deg. The mean specific heat of steam at constant volume 
between 130 deg. and 230 deg. being 6°65, it is doubled at 2000 deg. 
and trebled at 4000 deg. ‘I'he heat of formation of water con- 
tinually diminishes as the temperature rises. This is partly due 
to the heat spent in the work of molecular separation without 
decomposition, and partly to the heat absorbed in decomposition or 
dissociation. About 3000 deg. dissociation would absorb at most 
6600 calories—that is, one-seventh of the heat of combustion— 
whilst molecular separation would absorb at least 8600 calories, or 
about one-fifth of the heat of combustion at this temperature. 
These numbers are given with all reserve. The mean specific heat 
of carbonic acid at constant volume between 0 deg. and ¢ is given 
by the formula 19°1 + 00015 (¢ — 2000), where ¢ is from 2000 to 
4300. As in the case of water, the results show that the heat of 
combustion of C O to form C O, diminishes with the temperature 
above 200 deg. The authors calculate that at about 4500 deg. the 
heat of combustion would be 28,000 calories, and dissociation would 
absorb at most 18,000 calories—that is, about two-thirds of the 
heat—whilst at least 22,000 calories of the heat is absorbed by 
intra-molecular transformation. Comparing the heat of combus- 
tion of H,O and C O, at 0 deg., they are almost equal, being 
58,700 calories and 68,000 calories respectively, whilst at 3000 deg. 
they become 26,000 and 38,000. Thus their ratio decreases as the 
temperature increases, and at very high temperatures the carbon 
tends to entirely decompose the steam. 
8th. Scales of temperatures and molecular weights.—The results 
of the previous Bs aye are considered. Two air thermometers are 
compared, the e of temperatures of one being determined by 
the dilatations of volume at constant pressure, or by variations of 
pressure at constant volume, whilst the scale on the other is 
determined by the quantities of heat absorbed. At very high 
temperatures these differ widely from one another, poe from 
similar chlorine or iodine thermometers, owing to the variations 
in the specific molecular heats which, especially in the case of 
chlorine, would point to changes in the ultimate molecular con- 
stitution of substances hitherto regarded as elementary.” 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August 28th. 

Tue gatherers of commercial statistics are reporting a gradual 
improvement from week to week in the volume of business tran- 
sacted by railways and by merchants in interior and Atlantic coast 
markets, There is a decided improvement to note, but it lacks the 
evidences of permanency. Negotiations are pending between rail- 
road builders and bankers for funds to construct some 2000 miles 
of road. Rail makers have orders offered them for large lots of 
rails, but the terms of payment are not satisfactory in many cases. 
It is uncertain at present whether much construction will be 
undertaken this autumn. A large amount of building will be done 
in small lots of from five to twenty miles long, to develope traffic 
for trunk lines and other long lines, The effort of the Pennsylvania 
eg arf to purchase the franchises of the South Pennsylvania 
line will be contested by the smaller stockholders, and the sale 
will be, if possible, set aside, as it is in violation of the State Rail- 
way Constitution, which forbids any railway company from pur- 
chasing or controlling competing lines, During the past week the 
announcement of sechechel 2 s has been e in Pennsylvania, 
New York, and Ohio. 

Four blast furnaces are to be built in Tennessee and Alabama, 
where the cost of pig iron making ranges from 10 to 11 dols. per 
ton, Special freight rates will be, if possible, secured, in order to 
deliver pig iron at Ohio River markets in competition with furnaces 
now supplying those markets. A vigorous effort will be made by 
the owners of Southern furnaces and Southern mineral properties 
to develope a pig iron traffic which will crowd out Pennsylvania 
and Ohio irons, now almost exclusively used. 

The rail makers have not succeeded in advancing prices, but 
there are numerous inquiries on the market for early and late 
delivery. A few orders are being placed for Bessemer, spiegeleisen, 
and Scotch irons. Stocks are light, but buyers refuse to purchase 
for more than the most pressing requirements. Confidence does 
not exist in the permanency of prices, even at their present low 
limit. The possibility of failures in the iron trade is quietly talked 
of, because of the fact that a large amount of iron is being sold at 
cost, and in some cases below it, for sake of cash. 

The bridge builders are peculiarly fortunate, and all that are 
working in the State are welt ep lied with orders. The bar mills 
throughout Pennsylvania are ay partially employed. An im- 
provement is reported at Pittsburgh, and several mills have 
resumed double turn, All the pipe and plate mills there are busy. 
In Eastern Ohio labour difficulties have been settled, and mills 
are at work. Along the Ohio valley, Cincinnati, Louisville, Ports- 
mouth, and Ironton, iron makers are securing more orders, and 
report prospects favourable for a steady run. At St. Louis, Jolliet, 
Chicago, and Milwaukee the mills have within ten days received 
orders enough to run them steady for thirty = or six weeks, 
The copper market is without ial feature. The production is 
heavy, and the exports continue large. The tin market is without 
any particular change. Building requirements are absorbing large 
quantities of sheet iron, The canning industry has recovered fro 

year’s depression, and the manufacturers of canning materials 
are crowded with orders, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Tue stronger tone which was manifested last week was maintained 
on ’Change in Birmingham to-day—Thursday—and in Wolver- 
hampton yesterday. Sellers were not prepared to give way in the 
firmer position which they have recently taken up. Pressure was 
brought to bear by some consumers, but without much success. 
It would, however, be incorrect to assume that all materials offered 
were worth more money. The stronger tone was mostly confined 
to Midland brands of pigs and to sheets. 

A few finished ironmasters spoke of having more orders by some 
25 per cent. than, say, six weeks ago; but these firms were the 
exception. Consumers of sheets were somewhat anxious to book 
forward at recent rates, but makers were indisposed to accept such 
contracts. They again demanded an advance of from 2s. 6d. to 
5s. per ton, which makes 24 gauge for galvanisers’ uses £7 2s. 6d. 
to £7 5s. per ton. 

Upon orders already in hand the sheet makers are kept well 
going. Galvanisers’ sheets are being well inquired after at £6 15s. 
per ton for singles. The demand for the galvanised material keeps 

rge, the colonial and South American orders being of good 
extent. The declared advance of 5s. per ton is maintained. 

One of the best pieces of good fortune which has occurred to 
trade in this district for a long time past is the purchase this week 
by Messrs. John Lysaght, galvanisers, Bristol and Wolverhampton, 
of the extensive works of the Osier Bed Iron Company, Wolver- 
hampton, which has been standing idle since June of last year. 
The plant comprises three tin mills, four sheet mills, one plate 
mill, twenty-four puddling furnaces, and two ball furnaces. Three 
of the sheet mills and twelve puddling furnaces will be started 
immediately, and before long it is hoped that six or seven sheet 
mills will be running, which will give employment to at least 400 
hands, who will receive some £600 per week in wages. The sale 
price has not been allowed to transpire. 

For many months Messrs. Lysaght have been keeping in full 
swing the Swan Garden Ironworks, Wolverhampton, where eleven 
sheet mills are running, employing some 700 hands, who draw in 
wages £1200 a week. The new works will be run as an addition to 
this establishment. 

Marked bars are in slightly better request, and for the medium 
and common sorts of bar iron there are more inquiries. £7 10s. 
still rules as the official price for marked bars, £6 10s. for second- 
class qualities, and £6 down to £5 10s. for inferior makes. 

The view is by no means general, but in a few circles the opinion 
is finding expression that if the revival continues and progresses 
marked bars will at the quarterly meetings next month be officially 
advanced 10s. per ton. For more than 24 years they have been 
stationary at £7 10s., with £8 2s, 6d. as the Earl of Dudley’s 
quotations. 

In the memory of most of the elderly Staffordshire ironmasters 
marked bars have been £8 and upwards eight times since 1836, 
when record shows them to have been £11 5s., and nine times less 
than £8. The lowest price recorded was in 1843, when they were 
£5, and the highest in 1872-3, when they were £16. 

Several good foreign orders are on hand for hoops, which are 
now quoted £6 10s, downwards to £5 10s. per ton. 

Gas tube strip is £5 7s. 6d. per ton. Some strip and hoop 
makers are obtaining 1s. 3d. per ton advance upon the late mini- 
mum, and are in hopes of getting a further 1s, 3d. on in a week or 
two’s time. 

Shropshire wire rod makers asked an advance this—Thursday— 
afternoon of 2s. 6d. per ton for forward contracts, but were not 
generally successful. If such a rise were established, rolled wire 
rods, Nos. 0 to 5, would become £6 2s, 6d. Liverpool; No. 6, 
£6 12s. 6d.; and drawn rods, Nos. 0 to 6, £9 5s. Liverpool. 

It is a gratifying indication of improvement in the native pig iron 
trade that one of the Earl of Dudley’s three blast furnaces at 
Coneygre, which have been blown out for a considerable period, is 
now again about to be re-lighted to make best Staffordshire pig. 
The prices of native pig stand at—All-mines, 59s. to 60s.; part- 
mines, 40s. to 45s.; and cinder, 33s. to 35s. Somewhat increased 
sales of native pig have taken place, and makers now hold firmly 
to the ruling rates, and look forward to being able to obtain better 
prices for some of the material they have in stock. 

Derbyshire and Northampton pigs are being fairly well sought 
after, the former brands being quoted at the 1s. advance noted last 
week, making them 39s, to 40s. delivered to stations in this dis- 
trict. Lincolnshires are 41s. 6d. The Westbury, Wilts, brand is 
altogether withdrawn from the market, since the makers will not 
book orders at current rates. 

In North Staffordshire purchasers of finished iron are showing a 
greater wish to buy for forward delivery. Some very fair quanti- 
ties have been booked, and as most merchants’ stocks are low, 
specifications on account of the same are likely to be sent out to 
makers at once. The export trade is not showing much improve- 
ment. Most of the works are making about four days a week. 

Prices are a little firmer. Messrs. Heath and Sons quote, deli- 
vered Liverpool or equal, flats from lin. by jin. to 6in. by lin., 
and rounds and squares jin. to 3in., £5 15s.; best, £6 5s.; and 
double best, £7 5s. Best grooved shoe iron from lin., best turning 
bars to 3in. diameter, and angles from lin. by lin. by jin. to 
9 united inches, and tees to 8in., all £6 5s.; best angle and tee 
iron, £6 15s.; and double best, £7 15s. Ravensdale best hoops of 
lin. to 5in., £6 15s.; and best waved hoops, ljin. to 16 w.g., £7. 
Best rivetted iron, from ;sin., is quoted 5s., and plates are as 
follows :—Bridge or sorts or tank sheets not thinner than 
13 w.g., £7; best boiler, £7 10s.; double best, £8 10s.; and treble 
best, £10 10s. 

The South Staffordshire miners are again moving upon the wages 
question, though not much is likely to come of it. Ata meeting 
of their representatives, just held at Brierley Hill, the following 
resolution was passed :—‘‘ That this meeting agrees to be repre- 
sented at the conference to be held at Nottingham on the 24th 
inst., so that united action can be adopted on purpose to obtain a 
15 per cent. advance on wages.” 

The cable chain makers in the Cradley Heath and Old Hill 
districts have, after a strike lasting over fourteen weeks against 
reductions ranging from 20 to 30 per cent., resumed work. Several 
weeks ago the principal masters agreed to pay the list demanded; 
but the smaller employers declined the concession, and their work- 
men who remained out on strike resumed work on Tuesday at the 
advanced rates. 

Considerable opposition was expressed towards the employment 
of female labour by members of the Amalgamated Association of 
Chainmakers at a general meeting on Thursday last. It was stated 
that several members of Parliament had been written to, and that 
replies had been received expressing surprise at the state of things, 
and intimating the willingness of the writers to co-operate with 
the trade societies in putting a stop to the system. 

The determination of the nail makers of South Staffordshire and 
East Worcestershire to embark upon a general strike is assuming a 
more serious aspect. A meeting of Fema has just been held, 
and a resolution was passed giving the employers fourteen days’ 
notice for the 1879 list. As nearly 20,000 hands of one sort and 
another are concerned in the movement, a strike is not to be 
lightly thought of. 

In the hardware trades colonial orders keep brisk, and the Indian 
Empire is proving a good buyer of miscellaneous hardware. South 
American orders are irregular, but mount up to a respectable total. 
In none of the lighter industries are stock orders of much size 
being received from home customers. Purchasers seem to be still 
determined to rely upon manufacturers’ capabilities to supply goods 
to any quantity upon the shortest notice, 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The recent suddenly-increased activity in the iron 
trade has kept the market in a generally animated condition during 
the past week, and there has been a good deal of inquiry with a 
large weight of actual buying. There is, however, no general 
feeling of confidence that the enlarged volume of business that has 
been done represents an actually established improvement in 
trade; the absence of any really increased trade coming into the 
hands of users of iron is an element of weakness which gives a 
doubtful character to the activity at present prevailing in the 
market, and whilst makers on the one hand are disinclined to 
commit themselves-to large sales for forward delivery, buyers are 
not disposed to pay any very material advance upon late rates to 
secure the acceptance of orders. The sales made during the last 
few days have brought sufticient work into the hands of makers so 
that for the next month or two they are under no necessity to seek 
further orders, and they seem disposed to wait the further develop- 
ment of the market, whilst buyers, as a rule, are not anxious to go 
beyond the purchases they have already made unless they can do 
so at something like old rates. A decidedly stronger tone has, 
however, undoubtedly been established in the market; where 
buyers a short time back were altogether indifferent about giving 
out orders, business is readily to be done at an advance of fully 
6d. to 1s. per ton upon the prices which but a week or two since 
were only being got with difficulty, and whether the increased 
weight of business which has been coming forward in the market 
be simply a temporary spurt or not, it is scarcely probable that 
prices will return to the lowest point at which they stood prior to 
the upward movement. 

The Manchester iron market on Tuesday brought togethcr a full 
average attendance, and inquiries were numerous both for pig and 
manufactured iron. Following upon tolerably heavy sales, chiefly 
of forge qualities made during the previous few days, makers of 
pig iron were asking advanced prices, and generally were indifferent 
about selling further to any large extent. For Lancashire pig iron 
makers were asking an advance of 6d. per ton upon late rates, the 
minimum quotations for delivery equal to Manchester being now 
38s. 6d. to 39s. per ton less 2}, whilst in district brands it was 
difficult to place orders except an advance of 1s, to 1s. 6d. per ton 
upon the recent lowest prices, 39s. to 39s. 6d., less 2}, for Lincoln- 
shire iron delivered here, being the average selling prices. In one 
or two instances makers were asking advanced prices that were 
practically out of the market, or had withdrawn their quotations 
altogether. Outside brands were also higher in price, both Scotch 
and Middlesbrough makers asking advances of quite ls. per ton 
upon the rates of last week. It can scarcely be said, however, that 
there was any great eagerness to buy at the advanced prices asked 
by makers of pig iron, and the actual business done in the market 
was not of any very great weight. 

In hematites, except that the very low prices which sellers in 
some instances have recently been open to take seem to have dis- 
appeared from the market, there is no very material change to 
report. 

Following the upward movement in pig iron there has naturally 
been an increased inquiry for manufactured iron, and there has 
been a fairly large amount of business offering. Here and there, 
where makers are getting their order books filled up, they are hold- 
ing out for a little above the lowest prices that have recently been 
taken, and the tendency is upward, but as yet there has been no 
general advance upon the basis of £5 5s. per ton for Lancashire and 
North Staffordshire bars delivered into the Manchester district. 

The condition of the engineering trades remains without material 
change, except that the recent improvement in theiron market has 
a tendency to create a rather more hopeful feeling. 

Messrs. Hetherington and Co., of Manchester, have secured a 
contract for the erection of twenty large overhead travelling cranes 
that are to be put up in the new workshops that are being built by 
the Lancashire and Yorkshire Railway Company at Horwich. 

A large range of new workshops and warehouses has just been 
completed by Messrs. Marsden and Son, of Manchester, for their 
old-established trade of nut and bolt manufacturers. These works, 
which are probably the largest of their kind in Lancashire, occupy 
a covered ground area of 5000 square yards, and are so arranged 
that the raw material is received in on one side of the work- 
shops, and is thence passed on through its successive stages of 
manufacture until it is finally delivered either into stock in the 
warehouse or on to the loading ways on the opposite side of the 
building. Throughout the works are fitted up with the most 
modern plant of special machinery, nearly the whole of which has 
been designed and patented by the firm. In the forging depart- 
ment the special plant for nut making includes a machine which 
turns out small square nuts forged and ready for tapping at the 
rate of two per second, and another hexagon nut-making machine 
for large sizes, which is capable of turning out from 3 to 5 tons 
per week, according to the class of work. For bolt making there 
is also a specially-designed plant, which includes a very large 
machine, weighing about 12 tons, for manufacturing bolts from 
lin. to 1}in. diameter out of the solid bar at the same heat, and 
another machine for smaller sizes, which is capable of turning out 
as many as twenty-five gross per day. In the nut and bolt-making 
department alone there are nearly forty special machines, in addi- 
tion to which there is a large plant of shearing and other machines 
and a pletely fitted up hanic’s shop for keeping in order the 
plant in use in the works, and also for the manufacture of some of 
the smaller class of machines. The whole of the machinery is 
driven by a pair of compound horizontal engines of 400 indicated 
horse-power, which were made as a sample pair of engines by 
Messrs. Buckley and Taylor, of Oldham, and shown at the Oldham 
Textile Industrial Exhibition in 1883, where they were employed 
to drive the machinery throughout the building. The output of 
the works when in full operation is about 50 tons of bolts, nuts, 
&c., per week, whilst in the extensive warehouses occupying three 
floors 250ft. by 50ft. wide, a stock of about 800 tons is kept con- 
stantly on hand. 

Messrs. Vaughan and Son, of West Gorton, have just completed 

an extension of their works by the erection of a new shop 120ft. 
long by 35ft. wide, with a gallery running along one side and fitted 
up with special plant for the manufacture of their patent steam 
traps, sight-feed lubricators, and split pulleys, together with 
various descriptions of millwright and brasswork. I may add that 
in their split pulleys Messrs. Vaughan have introduced a special 
feature that they make the rims and arms either of Bessemer steel 
or wrought iron, as desired, the bosses being manufactured of cast 
iron. 
In the coal trade there is still an absence of any improvement 
beyond what is to be found in the increasing demand for the better 
qualities of round coal, as the usual orders for winter requirements 
gradually come upon the market. Common round coals, except 
that good hard qualities suitable for locomotive purposes seem to 
be inquired for just now in considerable quantities by some of the 
railway companies, still meet with only a very slow sale for iron- 
making and steam purposes, and engine classes of fuel continue 
only in very moderate demand. The bulk of the collieries in the 
Lancashire district are still not working more than an average of 
about four days a week, and prices remain without material change. 
At the pit mouth house fire coal still averages 8s. to 8s. 6d. for 
best, and 6s, 6d. to 7s. for second qualities, the only improvement 
being that there is less pushing at under quoted rates. Common 
round coals are quite as low as ever, and are bad to sell even at 5s. 
to 5s. 6d. per ton at the pit; burgy averages 4s. 3d. to 4s. 9d. ; best 
qualities of slack, 3s, 6d. up to 4s. for some special sorts ; and 
2s. 6d. to 3s. per ton for ordinary qualities. 

For shipment there is a moderate trade doing, but here and 
there complaints are made of extreme slackness, and it is only on 
an extremely low basis of prices that orders are got. 

Barrow.—There is no change to note in the condition of the 
hematite pig iron of this district. Makers have not booked many 
orders lately, and it is evident that even with the reduced output 
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of pig iron there is too much metal produced to meet the rs ew 
ments of consumers. Deliveries are very ay inla. d, 
but for the moment large deliveries are being e for shipping. 
This is usual at this time of the year, when foreign consumers are 
anxious to secure large consignments before the close of the shipping 
season. The demand for Bessemer descriptions of pig iron, which 
are the main feature of the production of this district, is exceedingly 
quiet, not only because of the paucity of the general demand, but 
because of the fact that makers of steel require such small supplies. 
The latter have a very limited number of orders in hand either for 
rails or merchant qualities of metal. The only two features of 
t in tion with the steel trade are the production of a 
larger tonnage of tin-plates than have lately been manufactured 
here, and for which there is a fair market, and further, the 
development of a new branch of trade at the large steel works at 
Barrow in the shape of manufacturing steel nails from good scrap. 
The engineering works which were destroyed by fire at Barrow 
will, it is expected, soon be put in repair, and in the meantime the 
work will be carried on at the yards of Messrs. Caird and Purdie, of 
Messrs. Westay and Copeland, and at the Barrow Steel Works. 
By this means not only will the men temporarily thrown out of 
work be employed, but there will be no delay in the completion of 
the heavy engineering contracts which the Barrow me gras 
Company has entered into. Iron ore is in very quiet de’ 
indeed. Coal and coke are in lessened consumption. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

TuE Board of Trade returns for August again disclose, under 
analysis, an increase of £140 in the exports of iron and steel as 
compared with the corresponding month of 1884, but a decrease of 
£1,999,883 for the eight months as com: with the first eight 
months of 1884. In coal and coke the values exported in August, 
1884 and 1885, were respectively £982,945 and £998,713, an 
increase of £15,758. In pig iron the value fell from £264,849 to 
£183,279. Steel rails and railroad material of all sorts show a 
decided improvement, and bar, angle, and bolt iron a slight change 
for the better. 

In steel rails the value has advanced from £202,617 in August, 
1884, to £297,538 in August, 1885. The chief increasing markets 
are Sweden and Norway, from £15,612 to £16,261; British North 
America, from £15,212 to £50,473; British East Indies, from 
£19,911 to £129,624. Slight increases are also shown by Mexico, 
Chili, Peru, and British Possessions in South Africa, and other 
countries. The decreasing markets are Russia, from £3702 to nil; 
Spain and Canaries, from £8473 to £48; Italy, from £17,720 to 
£7045; the United States, from £6376 to nil; Brazil, from 
£20,393 to £16,827 ; Argentine Republic, from £38,709 to £21,563 ; 
and Australia, from £44,707 to £25,850. The increased business 
done with British North America and British East Indies is 
exceedingly gratifying, and if China should become open for rail- 
way enterprise, the rail trade will be anything but “‘ played out.” 

In railroad material of all sorts the two markets already noted— 
British East Indies and British North America—are again the most 
important customers, the first having increased from £37,367 to 
£189,963, and the second from £17,139 to £51,664. Russia has 
dropped from £3702 to £72; Spain and Canaries, from £8518 to 
£609 ; Italy, from £17,720 to £8315; United States, from £6471 to 
£305 ; Brazil, from £24,469 to £20,230; Argentine Republic, from 
£67,664 to £30,545 ; Australasia, from £48,971 to £36,271. It may 
be noted that in August, 1883, the United States took a value in 
steel rails of £51,213, and in rai of all sorts of £53,516. This 
shows a combined value of no less than £104,729; the combined 
value last month was £306, not a rail having been sent. 

While these figures concern the whole country as well as the 
South Yorkshire district, the statistics of unwrought steel and 
hardware and cutlery are of special interest to Sheffield. In 
August, 1883, unwrought steel was exported to the value of 
£103,316; in August, 1884, £82,239; and last month, £80,248. 
France took in these periods £13,216, £8394, and £7974; the United 
States, £28,284, £17,488, and £17,808. Both markets, therefore, 
show an improvement, though slight, on the month. In hard- 
ware and cutlery—it is to be regretted the cutlery cannot be 
exhibited apart from the hardware—the values for August of 
1883-4-5 are respectively £299,049, £246,418, and £224,073. The 
decreasing markets, comparing August of 1885 with corresponding 
month of 1884, are, Russia, from £4210 to £3142 ; Germany, from 
£15,314 to £11,830; Holland, from £9580 to £5997 ; Spain and 
Canaries, from £8700 to £4908; United States, from 7372 to 
£23,542 ; Brazil, from £10,900 to £9338 ; British North America, 
from £12,134 to £9433. The following markets have increased :— 
France, from £9366 to £11,171; foreign West Indies, from £3261 
to £4027; Argentine Republic, from £8022 to £8254; British 
Possessions in South Africa, from £5169 to £6366; British East 
Indies, from £19,536 to £21,176; Australasia, from £42,529 to 


September usually brings a slight advance in the prices of coal. 
This has been » as usual, by several colliery owners; but 
it is doubtful if it will be generally obtained before October. At 
the house pits an additional day is now being worked, and there is 

quently less distress in the mining districts. The iron trade 
in this district has not yet felt any improvement such as is so 


freely reported from Wolverhampton. A firmer feeling, however, 
prevails in iron circles, and the confidence ly noticed 
as prevalent among busi men is deepeni In the lighter 


departments more cheering advices have been received from 
several markets at a distance. Thecountry trade keeps quiet, with 
the exception of Ireland, where business is being resumed in many 
quarters which have long been all but closed against English goods. 
Saws, files, and similar articles are very id; edge tools, 
artists’ and carvers’ tools, railway wheels, axles, &c., and i 
classes of cutlery are in request. Silver and clectro-plated produc- 
tions keep in moderate demand, in spite of attractive novelties 
which are freely placed before the merchants. A few Christmas 
orders are now coming in. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

DvRInG last week a considerable amount of business was done 
in Cleveland pig iron at advanced prices, 32s. 3d. per ton being 
mr | given by buyers for No. 3 g.m.b. At the market held at 
Middlesbrough on Tuesday there was a large attendance. Buyers 
did not, however, succeed in purchasing largely, as holders 
increased their prices, and would not sell freely either for prompt 
or forward delivery, A few sales were made early in the day of 
No. 3 g.m.b. at 33s. per ton, but at a later period it could not be 
had from merchants for less than 33s. 3d. per ton, or from makers 
under 33s. 6d. and even 34s. Forge iron is not more in demand, 
and there has been no change in price since last week. 

A large quantity of iron is still going into Messrs. Connal and 
Co.’s store at Middlesbrough. On Monday last the stock was 
81,702 tons, being an increase of 4340 tons for the week, and about 
31,000 tons since the beginning of June. 

Holders of warrants are reluctant to sell at present, and quote 
34s. per ton as the lowest price they will t. 

Shipments of pig iron proceed at a satisfactery rate, 20,380 tons 
having ay ee the Ist and the 8th of the month, 
as against 18, ms the ndi rtion of A’ t, 

There is no improvement in the finished iron trade; in fact, 
makers have great difficulty in getting specifications to keep their 
mills at work. Notwithstanding the advance in pig iron, the 
meted manufactured iron are still unaltered. Ship plates can 

bought at £4 15s. per ton at makers’ makers, less 3, per cent.; 
— eS and common bars at £4 15s. to £4 17s. 6d. 

Darlington Steel Works are in operation this week, but the 


steel trade generally is very dull, especially in respect of rail 
orders. Steel plate and angle mills "are fairly well opera. and 
rices are maintained at about £7 per ton for plates £6 12s. 6d. 


‘or angles. 

The Cleveland ironmasters’ statistics for August, issued at the 
end of last week, show that ninety-five furnaces are now in 
blast, being two less than in July. The total quantity of pig iron 
of all kinds made in the district was 206,658 tons, being 4688 
tons less than during the previous month, Makers’ stocks 
decreased 10,753 tons so far as Middlesbrough is concerned, whilst 
outside Middlesbrough an increase of 3122 tons is reported. At 
Messrs. Connal and Co.’s store there was an increase during the 
month of 17,080 tons. The te stocks in the whole district 
reached 430,208 tons, that ine on increase of 14,194 tons over 


July. 

The total value of rts from Middlesbrough last month— 
exclusive of coal and coke—was £197,802, being an increase, as 
compared with August, 1884, of £17,284. Newcastle exports last 
month amounted to £212,243, being a decrease of £56,715 compared 
with August last year. 

The strike at Sir W. G. Armstrong, Mitchell, and Co.’s works 
P apace. The men’s committee meets daily to manage 
tactics, and to consider ways and means. Delegates have been 
sent off to various agers centres to try to enlist the - 
pathies of other operatives and obtain subscriptions. Meanwhile 
the bulk of the strike hands wander listlessly about the streets of 
Newcastle, and loiter near the entrance to the works. What the 
employers are doing is naturally a question of deep interest to them, 
but one on which they do not succeed in obtaining much informa- 
tion. It is becoming clear, however, from various signs that 
fighting is intended to the bitter end. These signs may be 
formulated as follows, viz.: (1) The Iron Trade Employers’ 
Association, a most powerful and wealthy body, have had 


a meeting whereat they passed a resolution approving the 
action of the firm, and agreeing to t them moral and mone- 
tary support. (2) Agents of the have seen in the 


various iron and engineering centres, no doubt with the object 
of engaging fresh hands to replace those on strike. (3) A certain 
number of these, variously estimated to number from 20 to 200, 
have already been introduced into the works ; and although some 
half-dozen Scotchmen among them have been got at and persuaded 
to return on payment of their fares, the rest remain at work. (4) 
A large number of extra police have been imported into the town, 
and are located day and night in the neighbourhood of the works 
to prevent outrages by the strike hands. (5) A case of assault by 
two of the latter upon an aguante and some policemen on Mon- 
day evening ~ brought be’ 
morning, and promptly disposed a sentence of seven days 
imprisonment fn the one case, and twenty-eight days’ hard labour 


coo to show that in dictating to their 

, eve’ goes to show in em- 
ployers whom they should appoint as managers, and whom they 
should not, and in endeavouring to force their own views, the 
operatives have entered upon a course from which they will even- 
tually be compelled to retreat with ignominy and loss. Everyone 
who knows intimately the distinguished man at the head of the 
firm in qzestion, knows that behind his gentle and unassuming 
manner there is a determination of will that is not likely to be 
bent or broken. Under his able generalship the vast resources of 
an unusually wealthy company will certainly be employed to any 
extent to resist demands so preposterous as those which have been 
put forward. Should the operatives ful, there is no 
manager of works anywhere whose position would be safe, or who 
would not feel that he must rather study popularity with his 
workmen than with his employer, whose interests he is paid to 
look after. It would appear that one of the reporters of a New- 
castle paper has interviewed Mr. Macdonell, and the resulting 
conversation has been published. No one can the 
same without feeling that the cases of all tyranny 
which the operatives consider justified them in petitioning for his 
removal, in refusing arbitration, and in refusing a decision by 
ballot, are of a most trivial character. Not even a dumb animal 
could be proper! 
evidence, much a gentleman of high position and attain- 
ments, whom few of his accusers have ever seen, and fewer 
still ever spoken to. That Mr. Macdonell was eighteen years 
at Inchicore, and received a valuable testimonial and address 
when he left, participated in by hundreds of his workmen, 
and that he was treated with similar cordiality at another 
works on leaving, proves that the strong feeling against him among 
the Newcastle and Gateshead operatives is undeserved. Their 
determined hostility, after a very bief uaintance, savours 


acq 
rather of the impulsive impetuosity of childhood than of the calm | , 4. 


reflection which should be the outcome of and experience. 

It is sad to think of the suffering that is in store for these foolish 

men should they continue their present course, and still more sad 

to think of the troubles they will cause to other and innocent 

persons. But there is no help for it. ‘* Wilfu’ folk maun ha’ 

their way.” It is to be h that the struggle will be short and 
isive. It is sure to be 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


number of furnaces in blast. Stocks continue on the increase, 
fully 1500 tons of pigs having been added to the stock in Messrs, 
Connal and Co.’s stores in the course of the past week. 

Business was done in the warrant market on Monday at 42s. 8d. 
to 43s. 5d. cash. On Tuesday forenoon the quotations were 
43s. 44d. to 43s. 1ld. cash, but there was a reaction in the after- 
noon, when the market closed at 43s. 1d. cash. The market was 
irregu ar on Wednesday, with transactions between 42s. 94d. and 
43s. cash, To-day—Thursday—the market was still excited, with 
business up to 43s. 4d., closing at 43s. 3d. cash. 

The values of makers’ iron are higher in uence of the 
upward movement in warrants. Free on board at G. ww, Gart- 
sherrie, No. 1, is quoted at 47s.; No. 3, 45s.; Coltness, 51s. and 
46s. 6d. ; oo, 48s. 6d. and 45s. 6d.; Summerlee, 47s. 6d. 
and 44s.; Calder, 52s. and 44s.; Carnbroe, 46s. an . 6d; 
Clyde, 46s. 6d. and 42s. 6d.; Monkland, 43s. and 41s.; Quarter, 
42s, 6d. and 40s. 6d.; Govan, at Broomielaw, 43s. and 41s.; Shotts, 
at Leith, 47s. 6d. and 46s, 6d.; Carron, at Grangemouth, 51s. 
and 47s.; Kinneil, at Bo'ness, 44s. 6d. and 43s. 6d.; Glengarnock, 
at Ardrossan, 46s. and 42s, 6d.; Eglinton, 42s, 6d. and 40s.; 
Dalmellington, 44s. and 40s. 

Several contracts for new vessels have been placed with Clyde 
builders since last report, including an order which has been given 
to Messrs. Murdoch and Murray, Port Glasgow, to build a steel 
screw tug to be employed at Cape Verde Islands, the machinery of 
which is to be supplied by a Glasgow firm. The past week’s ship- 
ments of iron steel goods from Glasgow rod three loco- 
motives, valued at £6502, for Sydney; a small screw worth 
£2000, for Halifax; machinery to the value of £16,000; sewing 
machines £3615; steel goods, £5000; and general iron manu- 
factures, £35,000. 


Coalmasters rather less i this but the curren’ 


ore the Newcastle stipendiary the next od 


corrected and chastised upon such childish | ;, 


24,712 tons ; Irvine, 2856; Troon, 8771; Ayr, 7506; and vem 
mouth, 20,542. As the orders slacken, it appears that, notwith- 
standing the low prices current for a lo: time, there has been a 
disposition to undersell, with the object of pushing business. This 
ractice is perhaps considered necessary by those who resort to it, 
jut it has at the same time been condemned on ’O! \o 
The Scotch erence of a 
There was a fair at 
t was resolved that the — hours’ day be made general 
from the 14th current, that a demand of 6d. a da: i 
made from the central » and that the of tland 
work only five days a week uutil further orders, It is doubtful 
whether the resolutions of the conference with respect to the 
restriction of labour will be generally adopted by the miners 


throughout the country. Their are already so low that 
afford to them stall further working 
ours, 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

I NOTICED in my letter of last week a slight tendency in the iron 
and steel trade towards improvement. This continues, and a more 
cheerful tone exists, although I must admit pros have not as 
yet culminated into certainties. The impression gaining ground 

i ascend, e , anyone conversant 
the iron trade knows that its history is one of “‘ups and 
downs,” and I quite agree and sympathise with the manager 
who said it was quite time now for one of the “ ups.” 
If it comes soon, capitalists may be induced to help some of the 
— concerns, otherwise their fate is assured. Treforest 
Rail Works, once the rty of Mr. Fothergill, was inspected 
this week, but with what object is not stated. Mr. J. Lewis, of 
Aberdare, is now the owner. Treforest, ei we Gadlys, Aber- 
nant, and Llwydooed simply await the hand of the auctioneer. 

Cyfarthfa is exhibiting a great degree of vitality, and the scene 
nightly is one of remarkable scenic display and - 

— that the enterprising brothers Crawshay be recouped. 
I have all along contended that a better time, considering the 
labour market and price of food, for wor! stock has not been 
our lot to witness, and now if Sydney, and then China, come into 
the buying market, as the J'imes predicts, the wisdom of those who 
have stocked well will be exemplified. There is not much 

record in connection with the tin-plate trade. The ~_—_ 
between makers and buyers continues, and the latter are resolute 
in onl: ees | in those orders that are absolutely necessary, On 
the other » makers are firm, and one owner, who hitherto 
has held out, has joined the confederacy. In addition stocks are 
falling, and little of value in the shape of coke-tin can be had 
under 14s. Another week or two must tell a tale. 1200 tons left 
Swansea this week for the States. 

Much regret is felt that a large firm of shippers and coal 
Poigndestre and Mesnier, have fallen into financial difficulties, 
are offering a composition. This, I hope, will be accepted. At 
present the shipping trade is as bad as it can well be, and the coal 
trade no better than what I have reported for the last two months, 
House coal is wretchedly dull, steam little better, and the 
anthracite districts of Swansea as bad. Last week no less than 
Pa cases were heard at Ystradgynlais, Swansea, against 
a 


Singularly enough Swansea enjoys a better trade for second- 
col uence kept going with some degree of regularity. 80 
tho Soupert and Cardiff districts, and many collieries are in a 
semi-stagnant condition. At the Gwerna, wmmes house 
coal, the men are all out to the number of 100. y of the best 
pits areonly half employed, and this is beginning to tell upon the 
colliers, who are —s from one pit to another. A 
number left Merthyr Vale five weeks age when the my ony 
winding engine stopped the working of No. 1 pit. Now that this 

restored a return of the men may be expected. The pit started 


this week. 
The Nettlefolds Com , of Birmingham, are to restart 
TENDERS. 
HINCKLEY LOCAL BOARD,—WELL SINKING, &c. 
Tue following are the tenders for well sinking, &c., which were 
ised for recently in THE ENGINEER :— 
8. 
E. Timmins, Runcorn .. - 68 5 0 
R. Speller, London.. .. .. . 57000 
E. Turner, Wolverhampton. . 4600 
, Bromsgrove .. 
J. Smalley, Hull—accepted .. 423718 4 


Society or ENcInuERS.—By permission of Messrs. Westwood, 
Baillie and Co., ents have been made for the members 

ard Engineering , Isle o , E.,on Wednesday, the 
September. The works in — ude several of large 
spans for the Indian State Railways, the principal one 
= 800ft., of the Sukkur Bridge over the River Indus, 

e train will leave Fenchurch-street at 12.10 Fem and return 
from the Millwall Dock Station, which is within five minutes’ walk 
from the works, at 4.55 p.m. Tickets for the visit, without which 
no one can be admitted, will be 5s. each, to be obtained from the 
secretary of the Society. 


in the chemical laboratory. 
clothworkers and dyers is carried on by correspondence, and excur- 
sions to some of the mines, manufactories, and chemical works of 
the neighbourhood are occasionally . The department of 
experimental physics includes various courses of lectures 
instruction is given 


arranged progressively, and tical 

in the physical and electrical boratory. The department of 
engineering and the constructive professions is d ed to afford 
a thorough scientific education to students inten to become 
engineers, or to enter any of the allied professions, and to supple- 
ment the ordinary professional training by systematic tec 
teaching. This department includes courses s 4 for 
students intending to become civil, mechanical, or electrical engi- 


neers, surveyors, or mechanical 
engineering course enter ni wor! e six summer 
months, and, in accordance with this scheme, various manufac- 
turing engineers in the neighbourhood have consented to receive 
students of the college into their offices and workshops as articled 
pupils ; the engineering laboratory has recently been provided with 
@ powerful testing machine, and ion in the use of tools is 
given in the workshop. Special courses in surveying have been 
arta , and excursions for field practice are frequently made. 
The department of geology, biology, and zoology include various 
courses of lectures in all the branches of these subjects, together 
with laboratory instruction, In the botanical department practical 
instruction is ED means of the botanical ens, which con- 
tains upwards of 1000 specimens. Courses of and classes 
i hiloso- 

‘ebrew, 
the 


are given in mathematics, political economy, | moral 

hy, modern history, English literature, Latin, 
ng and German. edical edueation is provided 
Bristol Medical School, which is affiliated to the college. 
scholarships are tenable at the college. 


THE Glasgow pig iron market has been very excited this week, 3 

and a very large business has taken place in warrants at an ad- : 

vance in some cases of fully 2s. a ton compared with the quotations 3 

of the previous week. There is little doubt that the movement is bE 

far more due to speculation than to any actual improvement in P 

business. At the same time some consumers appear to have made ; 

considerable purchases in view of the prevailing belief that prices : 

were about as low as they were likely to be, at least, in the mean- 2 

time. The current exports and home consumption do not show University CoLiecr, Bristor.—The next session of the y 

any improvement. In the past week the pig iron shipments were | college will begin on 6th October. Lectures and classes are held 3 

7877 tons, as compared with 8258 in the preceding week, and 12,978 | every day and evening throughout the session. In the chemical i 

in the corresponding week of 1884._ There is no alteration in the | department lectures and classes are given in all branches of theo- 

retical chemistry, and instruction in practical chemistry is given 
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NEW COMPANIES. 
Pe a following companies have just been regis- 
John Knight and “¢ of the Cookley Ironworks, 
This com 
and liabilities 
Cookl 


£50,00 


to “take over the assets 

of John Knight and Co., of the 
Gessuie Stafford, and of the Brock- 
ron and Tin Plate Works, Limited, It 
cr on the 27th ult., with a capital of 
£10 shares, with the following as first 


‘Colonel F. W. Knight, C.B., M.P., sega 
Kidderminster ee 
*E. Budd, Bond-court, ‘Walbrook, merchant 
*E. FP. Budd, Bond- -court, Walbrook, merchant . 
*J. E. Budd, Bond-court, Walbrook, ae. 
*R. 8. Casson, Brierley- hill, agent .. .. 
*W. Hutchinson, Wolverhampton, manager 
manager. 

The number of directors not to ‘be than 
three, nor more than seven; qualification, ten 
shares or £100 stock; the company in general 
meeting will determine remuneration, 


British and Company, 


This company proposes | 
business and to enter into contracts and ‘thro 
booking arrangements with railway companies me 
= United Kingdom and the Continent, and also 

for the car- 

a of her Majesty’s mails between England and 

the Continent. It was > alge on the 2nd inst., 

= a capital of £50, in £10 shares, The 
ibers are :— 


D. Smith, 54, Alkham-road, Stoke Newington, 

James Nicholas, 17, Gainsford-street, Southwark, 
manufacturer 

Arthur Moss, 7, Harbut-road, New Wandsworth, 
private secre ee 

A. Cape, 80, Thicket-road, Penge, cashier |. 

J. Thorley, ‘Salisbury Club, St. James’-square .. 

Kenneth Ffarington Bellairs, 58, Lombard-street 

Wm. Charles 29, Now-street, 
ton Park, clerk .. 

The number of directors is ost to be ‘lon than 
three, nor more than nine; qualification, £500 in 
shares; the first are Lord Suffield, Major the 
Hon. A. G. F. Jocelyn, Messrs. Wynne trick 
Hulm and Brook Greville ; remuneration, £100 

rannum each, and in each year in which at 
east 10 per cent. dividend is paid, the board will 
be further entitled to 10 per cent. of the net 
profits of the year. 


Meux and Co., Limited. 

This company was sathshenel on the 27th ult., 
with a capital of £1,500 ,000, divided into 5000 
ordinary shares of £200 each h and 5000 pref 


as the Wood-street and Bradford-place Mills, 
Wigan. It was registered on the 2nd inst., with 
a capital of £40,000 in £10 shares. The sub- 
scribers are :— 


Wiliam Johns Bradford House, Wigan, spinster 
m Johnson Bound, Wigan, cotton 

, Wigan, cotton spinner 
Wigan, cotton spinner os 
E. Copland, Windsor-road, Southport, 
J. Johnson Haisall, wigan, mechanical engineer 
J. Potter, Halsall, W: 


Registered articles. 


San Remo Waterworks Company, Limited. 

On the 1st inst, this company was registered, 
with a capital of £100,000, in £10 shares, to pur- 
chase the concession granted by the town of San 
Remo to Giovanni lia, dated 12th July, 
1883, relating to the supply of water to the town 
of San Remo, and for the supply to Poggio and 
Os tto, in Northern Italy, for a term of 
eighty years; and also to purchase the lands, 
springs, and water sources acquired under the 
concession. The directors are empowered to pa pay 
not exceeding £60,000, this amount to include 

ny arranging for the acquisition con. 
the The subscribers are :— 


ae Macay, 8, Lothbury, chartered ac- 


Baward Boy Boyle, 14, Clements-lane, Lombard- 
8 surv 

E. E. Price, 8, hbury, ¢ chartered accountant .. 
W. G. 86, Grove Park-road, West-green- 


W. F. 9, “Melrose Villas, ‘Harlesden se 
T. Douglas, 15, Ry ecroft-road, Lewisham ae 
W. J. Stilwall, 69, Winchester: -street, 8.W. . 

The number of directors is not to be less than 
three, nor more than seven; qualification, 50 
shares ; the subscribers are to appoint the first; 
remuneration, £250 per annum, and an additional 
£100 for each 1 per cent. dividend in excess of 
5 per cent. per annum. 


Swindon Gas and Coke Company, Limited. 

This company was originally constituted by 
deed of settlement dated 1st July, 1841, and 
was an unlimited on the 
6th of y, 1870. It was registe on the 
29th ult. as a limited company, with a capital 
of £8000, in £10 shares, the whole of which are 
issued and are fully paid up. 


THE EHRENBERG-MONTAUDON 
TELEMETER. 

LIEUTENANT VON EHRENBERG, an officer in the 
Baden Artillery, has invented a watch for 
estimating distances by sight and sound, and 
has bad an instrument of the sort constructed 


of ariel to h 7 
rewers, carried on in partners ip oe 
Bruce Meux, Bart Right Hon. Dudley | chron 
—_ Oe Tweedmouth, the Right Hon. Lord 
Bruce, Messrs. Edward Wingfield Guil 
a m, Salmon Clark, trading as Meux an 
Co., at the Horseshoe Brewery, Sitenkanh-otet- 
road. An ment of 21st July tes the 
purchase. The consideration will be the value of 
the properties on the 5th October next, as ascer- 
tained by valuation, and is payable by the allot- 
ment to the vendors in proportion to their present 
shares in the partnership business (other than the 
goodwill thereof) of f 4400 shares of each, 
The remaining aie to be 
F saa to Sir Henry Bruce Meux and Lord 
d th on t of the goodwill. These 
jhe will be credited as paid up to the extent 
of £100 each. If the result of the valuation is in 
excess of the amount represented by the said 
4400 shares, the additional amount is to be 
transferred into the books of the company to the 
credit of the present partners, and be a debt 
owing to them respectively from the company, 
and will carry interest at the rate of £5 per cent. 
per annum until payment, and so much of such 
excess as represent the shares of profits of Sir 
Henry Bruce Meux and Lord Tweedmouth from 
the business for the year ending 5th ee 


1885, will be paid to them respectively, by twelve 
equal instalments during the year en 5th 
October, 1886, The subscribers are :— 

Shares. 
*Sir Henry Bruce Meux, 41, Park-lane . « 2295 
Lady Bruce Meux, 41, Park-lane ee 5 
*Lord Tweed: eedmouth, Brook Park: lane 2250 
*Major, Lord Henry Bruce. 200 
*B. Wingfield ¢ Guilding, 19, Great 
*W. 8. Clark, Richmond, Surrey, brewer 100 
Richard Hunter, The Copse, Witabledon 50 


The number of directors is not to be less than 
three, nor more than six ; qualification, 50 ordi- 
nary shares; the first are the subscribers denoted 


by an asterisk. The remuneration (if any) of the 
board will be determined by the company in 
general meeting. 


Plashett’s Coal and Coke Company, Limited. 

On the 2nd a, § this company was registered 
with a capital of £25,000 in £10 shares, to pur- 
chase the lands, collieries, mines, works, and 
Pie perty of a co-partnership firm, styled ‘The 
— Coal Company.” The subscribers 


Shares. 
G. Prudhoe Castle, Northumberland, 
Herbert Lam ‘OE, R: 

J. Atchison, Plashett’s Colliery, Northumberland, 

mining engineer. . 
Bebside, , Northumberland, farmer. 
8a) pington, umberland .. 
Wm. Hall, solicitor .. 

The number of directors is not to be lees than 
five, nor more than nine; the subscribers are to 
appoint the first; qualification, 25 shares; the 
company in general meeting will will determine re- 
muneration, 


William Johnson and Company, Limited. 


This company pro} to purchase the cotton 
mills and of Mr knows 


to his. design. The watch is not 
too large for the pocket, with mechanism 
of such a sort that, as in the case of ordinary 
phs, the indicating finger returns auto- 
atte ly to zero after each observation. To 
insure simplicity and accuracy of observation the 
dial is divided into hectometres. Now sound, as 
is well known, travels at the rate of 334 metres a 
second, and the finger of the telemeter marks 
distances up to 10 kilometres by fractions of 
5O metres, and this is all that is required for 
observation in the field of battle. By pressing 
the winding-up stud at the moment the observer 
perceives the flash of a hostile cannon or a rifle 
the finger ins to move. A second quick 
| “srenneng when the report is heard indicates the 
tance desired within 25 metres, A third touch 
brings the finger back to zero, The telemeter has 
been improved by Major Montaudon, and is 
arranged in four divisions. The first gives the 
hours and minutes; the second, the seconds; the 
third constitutes the telemeter, properly so-called, 
and indicates fifths of seconds ; and the fourth 
gives the dist in tometres and demi- 
hectometres. According to experiments made 
not long ago at Thun, the variation in judging 
distances by the telemeter during calm weather 
does not exceed 50 metres, and this for all prac- 
tical purposes is sufficiently close. During some 
recent manceuvres of a division of the Swiss army 
in the Grisons, an artillery officer made several 
interesting experiments with the instrument, 
Finding it impossible during a sham fight— 
owing to the of the country—to 
judge distances the map with sufficient accu- 
racy, he sencnaln in doing so with the help of 
the telemeter. The same at Ragatz, where, the 
position : the mountain guns of the enemy being 
masked y trees, nothing could be seen but the 
smoke, At the beginning of every action it was 
found easy to determine the distance of lines of 
infantry, and equally so after every pause in the 
combat. Infantry fire could be observed just as 
well as gun fire; and Herr Krupp is so well 
satisfied with certain experiments he caused to be 
tried that he has ordered a considerable number 
of these telemeters. 


Pic Iron TRADE IN THE UNITED StaTEs.—A 
comparison of the pig iron districts in the United 
States, published 4 the Iron Age, shows that 
the Lehigh Valley district, which produced one- 
sixth of the whole product in 1872, has been re- 
ceding during the last few years in relative 
importance, so that in 1884 it only _— one- 
eleventh of the entire product. The Pittsburg 
district, on the other hand, has been steadily 
gaining since 1876, and in 1883 and 1884 was at 
the head of the list. In 1872 Pittsburg produced 
only one-fourth as much pig iron as the- Lehigh 

‘alley, but last year it produced more than any 
other district. e Lower Susquehanna Valley 
and the western part of the State outside of 
Pittsburg and the Shenandoah Valley, show 

a similar rapid development. The Schuylkill | 2 
Valley also increased its output until 1883, when 
a began to decline. With regard ‘to the 

e generally, notwithstanding the fluctuations 
in various districts, the entire product of the 
country has doubled itself within ten years. The 
of years has been as 
as for the ve yea in spite 
temporary ia experienced last year. 


THE PATENT JOURNAL, 

Condensed the Journal the 

of Commissioners of 
Applications for Letters Patent. 

*,* When patents communicated,” the 
name address communicating party 
printed in italics. 
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of Stoneware Pires, H. 8. Themen, 


10 —— of Rorary Pumps, &c., F. M. Roots, 
ndon. 

10,324, Pencrt Cases, A. ‘ Halsey, London. 

10,325, Har J. C, Edwards, Manchester. 

10,326, Reis, &c., J. Westaway, Barnstaple. 

10,327. Taps and Vatves, G.M it, Halifax. 

10, 328. for in Cuatrs, "Lees and F. 
C. Lynde, Manchester. 

10,329. Razors and Pockxer Curiery, &c., A. Pilley 
and A. B. Ball, Sheffield. 

10,330. NarLinc Macuings, 8. W. Robinson, Paris. 

10,331. Preparinc for Paper, &c., J. 
Plummer, jun., 

PREPARING CHOCOLATE, &c., W. Lucock, Bir- 


10,898. or Barrerigs, A, Serraillier 
er, 
10,83 Srreet Frire- J. M. Munro, 
10,335. ELEctricaL for Arr to the 
LAME of O11 Lamps, &&., J. H. Ross, R. Nolan, and 
A. Mackenzie, Dublin. 
Secure Envetore and Parer Wrapper, J. 


London. 
"Lire-savine Apparatus, J. H. P. Johnstone, 


10,338. for C. Pendlebury, London, 

10,880. Water orr Roors, M. Shelbourn, 
pat 

840. HanpLe for Carryino Parcets, G. A. Nuss- 
baum.—(A. Gérard, France.) 

—, SrorE SERVICE Apparatus, 8. G. North, 
mdon. 


10,342. Store Service Apparatus, I. Birge, London. 

10, 343, Store Service Apparatvs, I. Birge, London. 

10, 344. WaTEeR Meters, J. Row 

10, 845. Cueck Houper, W. D. ‘Taber, London. 

10,346. Wueets for Roan, &., CaRRiaces, W. 8. 
Lockhart, London. 

10,347. Sash Fastener, G. Blake, 

10,348. Suppiy of LUBRICATING MaTERIAL to STEAM 

NoINEs, J. Snowden, jun., London. 

WATER-CLOSETS, &c., J. Scholes 
ani 

10,350. VELOCIPEDES, Haddan.—(C. Stackfleth and 
Plettner, Saxony. 

10,351. FricoriFic or Compounp for Propucine CoLp, 

dan.—(H. T. Baeschlin, France.) 
10, 352, “Tomer Paper, C. A. Day.—(0. H. Hicks, United 


States. 
10,353. Vatves, A. Turnbull, 
10,354. Lasts and &c., J. E. B, Armytage, 


London. 
10,355. Errectinc the AssorpTion of Gases, E. 
on ae Lunge, Switzerland, and L. Rohrmann, 
10,356. PorTABLE Forces, W. A. Barlow, London. 
10,357. Makrxo Tustna and Corp of InpIA- -RUBBER, A. 
W. L. Reddie.—(V. and J. Royle, United States.) 
10,358. M. Hedicke, London. 
10, 859. Mepicat Pires, W. B. Robinson, London. 
10, 800. Cuairs, C. Dixon and C. Flatters, 


10,361. Reaprnc R. B. Leeds, London. 

10,362. Cement, G. Butehard, London. 

10, 363, ProsecTILes, C. W. Hayes and C. C. Duncan- 
son, London. 

10,864. AUTOMATICALLY Rerartine Cicars, &c., W. P. 
Thom m.—{C. Osterberg, Sweden.) 

10,365. | ENCH Traps or GULLIES, T. Glover, London. 

10,366. Compass Carbs, J. Daniel, Liv 

10,367. or Dovusiine Yarn, J. King, jun., 

ve 

10,368, Paper Putp, &c., J. B. Alliott.—(H. 
Lahousse, nee, 

10,869. Sote Protectors for Boors, E. M. Bratt.—(M. 
Ohlsson, Sweden.) 

10,370, TetePuony, J. G. Lorrain, London. 

10,371. for Dritiine, &c., R. C. Mollon, 
London. 

10,372. Cigarettes, W. R. Lake.—{J. @. English, U.S.) 

10, 378. ELectric Licatinc Apparatus, W. R. Lake. 
(H. P. Brown, United States.) 

10,374. SEPARATING Dust from Arr, W. R. Lake.—(The 
Knickerbocker Company, United States. 

10, of W. R. —(A. Mori- 

0, 

10,876. J. Perks, 

10, 877. CoLtourntnc Matrers, W. Clark.—(The Farb- 
fabrik vorm, Brénner, Germany. 

10,378, ForNaces for ‘Srarvep Gass, &c., 
G. J. , London. 


2nd September, 1885. 


10,379. Urinats and Dismrecrants, J. 
Peachey, W: 
ASH for Grates, H. Taylor, Man- 


10; 381, Rartway Carrtace Door Fasteners, &c. 
H. G. Smith, Birmingham. 

10,382. Fancy ‘Weavina, J. Edelston, Manchester. 

10,383. BicycLe SappLes and SPRINas, W. Cook, Bir- 
mingham. 

10, Automatic Execrric Frrr-aLarM, A. Dalziel, 

Coat, Mrverats, &c., W. E. Garforth, 


0,386. Presses for Corton, &c., H. 8. Booth, 

10,387. MECHANICAL TELEPHONE, J. Eaton and G. 
Durham, Manchester. 

Wueets for Tram-cars, &c., G. W. Blake, 


mdon. 

10,389. ReouLatinc the Dettvery of Tureap from 
REELs or Spoois, M. Moore, 

10,390. REsERVoIR and SELF-FEEDING PEN-HOLDERS, J. 
Husnik and H. Merryman, Sheffield. 

ag = Pi Sockets or Cups, W. J. May, Bir- 


10,3 Apparatus for Hotpinc Wartcues, dic., A. 
Berkel eley, South Hackney, ; 
10,893. Looms, F. H. Wilke. London. 
10, and Sreerine ToRPEDOEs and 
Luton. 
10,06, Anravicrat Lana. Beacock and T. Sparham, 


10,896. Communicatine with the Crews of SuxP- 
WRECKED VeEssELs, H. M. Bennett, London. 

10,397. Automatic Cieaners, T. F. 

a po EAR for TRANSMITTING MOTION, M. Napier, 


108 = cohen, &c., Boxes, W. H. Ireland, London. 
0,400. the Carnyine of HAND Baas, M. 
ee L. Krumm, Germany.) 

10,401. Gas ENGINES, P. M. Justice. —+(W. B. Hale, 
United States.) 

Apparatus, W. L. Wise.—(J. L. Petit, 


Maxixo and Finisutne Puotocrapns, &c., W. 


10,404. Steam Enarnes, G. Downing.—(A. 
Queruel, France.) 
10,405. Hypraviic Morors, J. Fielding, London. 
10,406.. APPARATUS for RECEIVING PaYMENT for and 
/ELIVERING PREPAID Goons, P. Ev London. 


eritt, 

10,407. ATTacHINne and Deracuiwa Traces to and from 
Carriacgs, A, J. don. 

10,408. Feepina Carpinc H. H. 


10,409. Compounp for Preventive Rust, H. Gardner. 
—(D, Lublinski, Germany.) 


Srd September, 1885. 
10,410, Gas Governors, J. Horton, Dudley. 
10, 411. Fixina Water, &., Pipes, W. Bruce, 


and Cuance Savutrie Motions for 


H. Hacking, Manchester. 
reer ‘RaMES for Currinc VELVeTs, J. Man- 


ester. 
10, at. Fort, F. W. Schreiber, London. 
10, 415. PoLisnixa and CLEANING Books, J. Cox, Hun- 
stanton, St. it. Edmonds, 
10,416. Water CLosets, J. Shanks, Glasgow. 
417, WATER for Boreas, H. 8, Dunn 
udon, 
19.4 418. Tare Line or Tape-caseE, M. H. 
Golightly, Hartlepool. 
10,419. GaLLoway and Artracnine them to 
Borters, G. J. Scott, Aberdeen. 
10,420, for Corton, &c., G. Young, 
Manchester. 


10,422, &e., Pa 
ey, Manches' 


10,423. &c., INcRUSTATION in Borers, A 
Roberts, Birmin ham. 


10,424. EXPANDING Corset, W. Connell, Dublin. 
10,425. Fixep Fire EscaPe Lapper, A. Waite.—{A. le 
‘Tellier, France.) 
&c., Carts, &c., E. and H. Roberts, 


don. 
10, 427. Bara for ToucHenine Sreet, R. W. Taynton, 


10,428. Borries, J. Hale, London. 

10,429. Heatinc WATER by Gas, J. Hailwood and T. 
Kennington, Sheffield. 

10,480. Tricycies, A. Ash! 


iby, London. 
10,481. Coos to the of Horsrs, A. F. 
on. 
— CIGARETTE - MAKING Macuine, F. B. Hill, 


10,433, , Tramways, F. H. Danchell, London. 
10, 484. Mitt WRaPPERS Laprinos, J. Luke, jun., 


lasgow. 
10,435. Wueets, &c., for Conrucatep Bettina, J. G. 
Jebb, London. 
10,486. Lockie Bearine Screws, J. de L. Watson, 


10,487. Sarps and Boats, H. Stokes, London. 

10, Compressine Coat and Intxopucine Same into 
Coxs Ovens, H. J. Haddan.—{(J. Quaglio, Germany.) 

10,439. METALLICALLY Rexovatine and SILVER 
Lace, A. Séhner, London. 

10,440. DETONATING Foa for Rarways, W. F. 
Ruston, London. 

10,441, Apvertisine, E. J. Hayball, London. 

10, 442. ManuracturE of Lerrers, NumsBers, &., J. 


Balham. 

10,443, Liquip Meters, 
10, 444. CLosING 
10, 445. Pavine Bricks, &. Bird, 
10, 446. ORNAMENTING Lace, &c., R. Scott, London. 
10,447. Securine the Corks of Borr.es, J. W. Dixon, 


ndon. 
10, = > Execrric Ear TELepmone, E. Spaulding, 
10,449. TransMitTers, C. A. Teske, 
London. 


10,450. TELEPHONE System, C. A. Teske, London. 
10, 451. Merau Pans, &c., F. Elmore, London. 
10,452. Vermin Trap, W. B. Andrews, London. 
10,453. LicuTinc and Device for 
| ee c Lamps, A. Radiguet and E. Parenthou, 
ndon. 
10,454. Cement, &c., for Pavine, W. R. Lake.—(F. J. 
Grenier, France.) 
10, Generators, E. and A. E. Jon 
mdon. 
10,456. WirE-NeTTInG, W. F. Dennis, London. 
10, 457. DISPLAYING ADVERTISEMENTS, é&., F. D. Ew- 


bank, London. 

10,458. Routine Trarns, F, J. Brougham.—{H. Bleck- 
mann, Austria 

10,459. Watch BALANCE Reavutator, W. Clark.—{J. C. 
‘Levasseur, Algeria.) 

10,460. AuTomatic Macaine Freeper and 
Da.iveRER, J. Marles and J. H. Barry, 

10,461. Umpretias, A. Coke, London. 


4th September, 1885. 
10,462. CLEARERS used in Wrvprna, &c., Yarns, E. L. 
Oliver and G. Ardern, Manchester. 
10, Current Meter, H. 8. P. Watkin, 
‘oolw: 
= = of Sarps, J. Stuart and J. Graham, 


10,465. Prostrms in Navication, &c., C. 
Perks, Manchester. 

10,466. Stop Motions for Dovsurne, &c., Frames, A. 
H. Dixon and W. J. Gradwell, Manch hester. 

10,467. Inrants’ FeEpIne Borrizs, T . Hargreaves, 
Manchester. 

10,468. StipiInc Canopy Stoves, C. H. Perrot and A. 
Habershon, Rotherham. 

10,469. Boox-marker, J. Stewart, Mussel! 

10, Automatic Contact BREAKER, . Selig, 

mdon. 

10,471. Toy—Racrixe Tops, W. 8S. Whittuck, Bath. 

10, 472. Speep INpicaTor, x Pearce, Glasgow. 

10, Hanpies of TaBLe CuTiery, F. Shaw, Shef- 


10, Switca for Eectric Purposes, W. D. 
Hassall. 


10,475. Fastentnc Doors, P. W. Bald Goosna' 


ester. 
10,47. and AnmaL Traps, J. Nichols, Bir- 

10,478. ALarm Guns, T. Cheadle, London. 

10, 479, VENTILATING, &c., Hot-Housks, &c., J. Hansen, 


‘otten! 
10, Loapixe Cement Kins, W. G. 


10,481. a &c., of Pranos, E. Bishop, Lon 
10, 482. District D . Sinclair R. 


, Glasgow. 
10,483. Tricy: cuEs, R. 8. Crawford, Glasgow. 
10, 484, TurNine Latues, P. R. Alien, London. 
10, 485. BREAKAGE of Currina Toors, P. 
len, London 
EmMBROIDERING Lacz, &c., H. 8. Cropper and 


Birks, London. 

10,487. Mars, E. McClure and H. F. Brion, London. 

10,488. ScREw-pDRiveR, H. C. Chocqueel, London. 

10, RELEASING Horses from H. Hall, 

10, Sxin Groves, L. A. Groth.—(G. Barbiani, 

10, XTRACTING Nicket and Copatt from Ores, 
Groth.—(D. Mindeleff, U.S.) 

10,408. Watt. Coverinos, &c., W. Clark.—(B. F. 


agnet, France.) 
10,493. Cranes, A. G and R. H. Shaw, London. 
10,494. InpicaTINe the of Rartway CARRIAGES, 
B. Looker, London. 
10,495. PULLEYS or Wueets, E. P. Alexander.—(J/. 
Lathrop, U.S.) 
10,496. Arm Pump, W. R. Lake.—({P. Wrady, 
10,497. Trimminas, W. and A. 


eron, Lon 
10,498. Tasks, E. Edwards.—(A. Portal, 


France. 

CaB L. E. de Hoven and B. 

ndon. 

10,500. RatLway Carniaces, A. Browne.—(J. Walzer, 
‘Switzerland. ) 

10,501. Borrte Srorrers, W. P. Thompson.—(H. 
‘Spriegel Fermany.) 

10,502. Looms for Wasvine Carpets, &c., J. Wade, 


e—{J. 7. Lemaire, U.S.) 


London. 


| 
Shares. 
ester. 
Rs entering a 
~ 
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/ 
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5th September, 1885. 


10,508. Castors, L. it, London. 
10,504. Morive Power to Bicycizs, W. Martin, Man- 


10,505. Dossirs, W. Slater and J. Eckersley, Man- 


10,506. Potato Ratsrrs, J. Mellor, Manchester. 
SHarpPentnc the Knrves of Reaprnc MAcHINEs, 
H. C. Nevile and E. Whitworth, Grantham. 
10,508. Breakine, &c., Frsrous Mareriazs, R. Wild 

and H. Ledger, Leek. 
10,509. Breakina, &c., 

and H. Ledger, Leek. 
10,510. Vices, P. Minea, London. 
10,511. VentiLation of Sewers, J. King, 
10,512. F. Carrut Lockerbie. 
10,5138. ~— Macutves, G. Whewell and J. A. Slater, 

10,514. Vawricators, E. G. Wood, Manchester. 


r. 
10,516. Fexpinc Macuinery for Grinpinc Gram, C. 
ough, 
Dust, &c., from Arr, A. Sutcliffe, 
verpoo! 
10,518. Coxpurrs used in Execrric Rariways, P. R. 
Allen, Hammersmith. 
10,519. Mersop of Power, J. Murrie, 
iw. 
10,520. Cosine Frep-HoLe of Cans, I. Webster, 
10,521. Roiziers of Grit Boxes, &c., J. and A. Holmes, 
M to Veutictes, P. Allen, 
RANSMITTING MOTION x 
Hammersmith. 


ersm: 
10,523. Wreatu Casss, W. Ritchie, Glasgow. 
Inscriptions for Cases, W. Ritchie, 


iw. 

10,525. Comprnation Lace and Tasset Frinors, J. F. 
Waters, London. 

for Sprecracies, &c., J. Pillischer, 


ion. 
for Liquips, H. T. Warne, 


ion, 

10,528. Amatcamatine, &c., ALUMINIUM, J. H. Wil- 
liamson, don. 

10,529. Apsustment of Execrric Lamps, T. T. Smith, 


10,530. Heap Rests for Barsers’ Carrs, H. L. 
vis, Lond 


on. 

10,531. Frat Merat Heaps, J. Marshall, Lon 

10,532. Sraercuinc Sprine Beps, &c., J. H. Knowles, 
Sheffield. 

10,533. PaHotocraps Sr. A. London. 

10,534. Founr and Foop Hoxpers for Caczs, J. 
Nichols, Birmingham. 

10,535. Mixture, H. J. Haddan.—{ W. St. Ma» tin, 

um. 

10,536. Reaprnc Inpications of Barometers, I. 

mdon. 


10,537. GzyEeRatine Steam, J. Walshaw, London. 

10,538. Gas with Execrric Ienrrion, F. 
Giraud and E. Nee, London. 

10,539. CaBLes, A. McShain, London. 

10,540. Ex.ecrric Merasurinc Instruments, J. G. 
Statter, London. 

and Stoprers THEREFOR, D. W. Bell, 


ndon. 
10,542. Moorrnc Breakwaters, &c., W. R. Lodge and 


ion. 
the Sroxe-moLes of Furnace 
C. Lawrence, London. 
7th September, 1885. 
Crsper Separator, J. Pearson, Ashton-on- 
10,548. Buixp Corp BRACKETS, T. Taylor and J. Hunt, 
10,549. StreTcHING Woven Fasrics, J. Salter, Man- 
chester. 


10,660, and other Fare B. W. Spittle, 
esbury. 

10,551. ExamMEtuinc Casxs, J. Death, jun., Cheshunt. 

10,552. Texwis Bats, D. Allport, on. 

10,553. ComBrvep Fork and Spoon, L. W. Goold, Bir- 


10,554. WATER-PROOF Crotx, W. H. Slade, London. 
Water, W. Foulis, Glasgow. 
“STOPPERS, T. 
= Rotary Execrric Morors, C. de Salazar, 
on. 
10,560. Spapes or Kwtves for Currine Hay, J. Lock- 
1. Secure iG TES or 
STEREOTY?P R. W. 


Barnes, and 
10,562. Taswin and the 
Freres, W. M. Riddell, Forest Hill. 
10,563. Meat for Purposss, T. H. 
on. 
10,564. Fzepine Fires and Furnaces with Fvet, T. H. 
Williams, London. 
10,565. Covcn for Ixvauip’s Bep, 8. Taylor and J. 
don. 
10,566. AsprraTinc Apparatus, E. and G. H. Ritzen- 
feldt, Liverpool. 
10,567. Mars, &c., J. A. Griffiths, London. 
10,960. Burrs, Ripley, Liverpool. 
. Sars, 
10,570. — PRESSES, Remmers and J. Wil- 
n, lasgow. 
Apparatus, D. 8. Keith, 
10,572. AUTOMATICALLY ACTING CANDLE EXtTINGUISHER, 


. H. Sayer, on. 
10,573. Pump, G. Murray and R. Turnley, London. 
10,574. PranororTes and ORGANs, A. Kemp, 


London. 
10,575. Firtzrs, T. L. Robinson._(7. Grant, United 
10,576. or Bottisc, H. J. Haddan.—(F. 
Winkler, Germany. 
10,577. W. L. Wise.—(L. France.) 
10,578. Prorvutsion of Surps, &c., H. Crellin, 
10,579. StoprpeRED Borries and Jars, H. Brecknell, 
Bristol. 


10,580. Prorvtsion of Surps, F. Girein, London. 
10,581. Lerrzr Box, W. H. —— London. 
A. Hart and C. Baynes, 


10,582. Carpine Enarves, J. 
01 
Borers, J. Harrison, London. 
Matter, &c., J. 8S. and J. 


4 on. 
10,585. Kitxs, G. Butchard, London. 
10,586. Ierropucine FresH. Arr into Boripines, W. 


Pope, London. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Oficial Gazette.) 


328,246. Pire Live, George Westinghouse, jun., Pitts- 

im. n a double pipe-line system having an 
inner or main conduit adapted for the conveyance of 
gas under high pressure, and an outer casing contain- 
ing gas at lower pressure, the combination, with 
pipe sections, of a series of detachable coupling sleeves 
each connecting two adjacent casing sections and 
surrounding a joint of the inner line, and a series of 
partitions each fitting tightly between the inner and 
outer lines adjacent to the couplings, and forming 
separate compartments between the same, substan- 
tially as set forth. (2) In a double pipe-line system of 


the class descri the combination of an inner line. 
connected by 


line, a 


its sections 


sleeves, each surroundiag a joint 
terposed 


ition in 


com: ents on opposite sides of a cou 
and a relief valve and vent pi 
communicating pipe, substan! as 


$23,270. Vatve Gear, Peter 


Claim.—{ 


between two 


Pout of said 
forth. 


ation, with a cylinder of a 
der engine, of the slide F, located 


the described. (2) The combination, with 
y | the danged insulating cylindrical su of commu- 
r 


e outer surface 
to 


devices with the 
with the insulating 
flange or extension, bolts or 
the commutator segment and the fi 
side of the latter, and a wire or condu 
the inner end of the pin or bolt, (4) The combina- 


ents h said 

flange to the under side thereof for attachment of the 

wire or condu to be electrically connected with 

a single piece an: 

points beneath the 

segments or plates. (6) The cylindrical hub B, 


insulating material, having a or depressions, 


cover , pivotted | a8 ¢, for the purpose descril (7) A commutator 

the Bally support of insula’ material having depressions or 

the cylinder of } recesses formed in surface upon which the com- 

ylinder slide F, | mutator plates or ts rest, and at portions 

seated upon the lower surface of a cylinder cover, a | thereof coinciding wi the slots or openings Between 
having a cup- | the segments. 


YZ 


outer end into which is seated the 


the cam B, substantial: 
bination, with the cy’ 


slide F, seated u der cover 
the lever pivoted between its ends, a spring G, carried 
by the lever and pressing the slide w 


the 


as di 
of an ¢ 
lower side of a cy! 


ine, of 


cam B, substantially as 


$22,916. Exxcrric Switcu, Leo Daft, Greenville, N.J. 
—Filed March 


substantial! 


tially as described. (6 


circuit, of a resistance, a switch for varying the resist- 
gear for operating the switch, and an 
automatic cut out, substantially as described. (7) The 

with the in and 


ance, worm 


com 


contacts, and an automatic 


substantially as 


828,361. Commurator For DyNaMo-ELEcTRIC Ma- 
CHINES, East 


B. F. Orton, Saginaw, Mich.—Filed 


May 10th, 1884. 
Claim.—{1) In a commutator, a su) 
insulating material 


block of 


§ com- 
lescribed. (3) 


its seat, and 


tapering 
g there- 


Re 


TN 
N 
N Z 
N 
N 
N 
N 


ii 


TZ 


surrounding it at different 


portions of its 
length, such longitudinal 


com! of intercoiled metal spirals B and C, of 
unlike density or hardness, and having different 


8 an ings, substantially as 
shown and described. (4) The metal packing herein 
described, com a spiral s) B, and a soft 


composed of spiral spring B and intercoiled 

C, having ends dd, pace. He 

scribed. 

$23,460. Motor, Frank J. Sprague, 
New York, N.Y.—Filed March 12th, 1885. 

un 

ture, differential field coils in series with the 


gear armature and inside the terminals of the armature 


cam 8 
cut out and 


ipporting hub or 

for the commutator seg- | series wi 
ments, mounted on a shaft having a 

or flange parallel to said shaft, as and for 


and main field shunts, and differential field coils in 

ith the and outside the terminals of 

_ a and main shunts, substantially as 


458. Sanp-pump, William 8. Smith, Chicago, IU. 
er Charles W. Clift, Rockville Centre, N.Y.—Filed 


laim.—The combination of a water receiver having 
a semi-spherical deflector thereon, a suction pipe 
entering said receiver at one end, a discharge pipe at 


the other end, and a compressible throat-piece between 
one pipe, substantially as and for the purpose 


stantially in the 

forth. a a feeding-mechanism attachment to a 
rolling-m: , the of the shaft 8! 
made with the yy Wi, the clutch C2, constructed 
to ive 


the chains K4 K4, pulleys p?, and the 
being constructed an ged 
n a feeding-mec 
train, the 


combination of 


and made with 
cted and 


slidin; guid: 
eights WS, the pulleys p2, and the stops 02 02, said 
constructed 
echanism 
tion of the shaft 81, made 
cted 


a GG, the chain C4, and 

the pulleys N and j, sai parts constructed and 
ged to substantially 

and for the purposes set forth. 

600. Execrric Low-waTeR ALARM FoR 

William P. Ryman, Wilkes-Barre, Pa.—. 


the manner as 


Februa: 1885. 
Claim.— combination, in an electric low-water 
alarm, of two or electrodes of 


poles es of an electric 
with a hollow metallic float of good electrical conduc- 
tivity attached to one of these _ or electrodes, and 
80 that the other pole or electrode, passing 
through a hole in top of float and terminating within 


the float, will touch at top and bottom inside the float 
with the fall and rise of the water in the boiler, 
the circuit of the electric 

the low and high water 
and for the purpose set 


of the inner line, a p thereof, and wires or conductors, as G 
compartments of the casing adjacent to a coupling | inside of the flange and electrically united by suitable 
sleeve, and a communicating pipe connecting the 
— com: ents on opposite sides of said partition, sub- 
eo set forth. (3) In a double pipe-line 
ty. } 

QFN 

KN 
system of the class described, the combination of an B N 
inner line, an outer casing divided into compartments bes AS N IN IN 
and having its sections connected by letachable | IN IN 
cou} sleeves, each surrounding a joint of the inner | tion, with the insulating support for the commutator || = WN 
two of said | sevments o eral extension or flange, and connec- \ ( { N |X 
N NI A 
N IRS 
SS 
multiple 4q N 
bowing the inwe j WY } WS 
Mass.— Filed June 16th, 1884. $23,510. Feepino Mecuanism ror MILs 
270) Clarm.—(1) In 9 piston valve for steam engines, the Robert W. Hunt and Maximilian M. Seppe, Troy, 
LY with shell N.Y.—Filed February 5th, 1885. 
‘CZ mite ae or conical ends and tapering plug co-opera Claim.—{1) In a feeding-mechanism attachment to 
i with, of heads engaging the ends of the said shell. the | train, of the shaft 8}, 
be. iat. 2 imi faces of the said head which engage the ends of the | having the coupler wheel W!, the clutch C2, con- 
ay PN said shell being tapering, whereby the om be en | structed and connected to receive power, and made 
a 4. adjusted by the plug, is prevented from er | with a pivotted couple-lever L, the“chains C! Cl, and 
Bil. N. expansion, substantially as described. (2) Ina steam | tho carrier bar B!, made with the dog dl, the said 
in IN N engine, the steam chest a, having ports b b? leading being constructed and arranged to operate sub- 
N N therefrom to the cylinder and steam py oy con- 
gO )\ io N necting the steam s' at opposite ends of the valve 
Oy YN ONO N heads, combined with a piston valve acted = at 
“WG SN NY AS each end by live steam, the valve being provided with 
\ (323,410) vi couple-lever e or Dar B+, made 
Ni WLAN weights W3, 
j 5 \ to be opera’ 

10,548. Paper, C. J. Richardson, London. 4, 
10,544. for Maxie Lowe, M. B. Parrington, AR. 

in cam a sudden | 
and a transverse conducting strip arranged across its 2 m 1 
highest point, substantially as described. (3) In an ths! i ' 
electric switch, the combination, with 4 gradually- i 
increasing cam having peripheral conducting strips, ‘ ba 
of spring contacts bearing upon said cam and an Bi B H 
actusting worm gear for said cam, ewitch 
descril (3) The combination in an electric switch Gy ij K 
of a gradually increasing cam of insulating material, | o, whereby steam 1s 
an | peripheral conducting strips arranged circum- | the ports } b! at two places simultaneously, substan- tus oh at 
ferentially and transversely, spring contacts bearing | tially as éouteed. The expansible shell and ar — 
do may be openot, | didmeter combined withthe Laing device potivly tering 
described, whereby the com ce positively | the shaft 81, provided with | 
through a resistance, and then closed direct’ through ihe auld doll, preventing expansion | the coupler wheel W1, the clutch Gy, 
the working circuit, as set forth. (4) The combina-| thereof after the said shell is properly adjusted, sub- | connected to receive power, and made with pivotted 
tion, = an electric — of a amen pew poo d stantially as described. couple-lever L, the carrier Bl, having the dog dl, 
sudden » | 823,446. Meratiic Packie, Jackson Richards, Phila- 
verse conducting strips on the periphery thereof, oak May 15th, 1884. 
im.—{1) A pac com) a 
inner and outer circumferential edges of which J pr 
ing project beyond the corresponding es of said 
| and connected to receive power, and having the 
= the inner and outer circumferential edges of — pivotted coupler-lever L, the carrier bar B}, having the 
KEE | | jecting beyond the corresponding odges of the other, 
substantially as shown and descri (8) A packing 
——- 
| = |= c? > 
(323,600) 
N 
| metal spiral C, having projecting edges substan: 
——— ally as shown and described. (5) The packing A, N a= N 
< 
= \ 
\ (Co) 
spring contacts bearing on the cam, @ worm and NA | AS 
for operating the cam, and an indicator for showing ‘4 
its position, substantial] 
switch for varying the resistance, and a worm gear for : Bf N 
the switch, whereby a slow movement of 
combination, in an electric i N 
0 


Sepr. 18, 1885. 


THE ENGINEER. 


211 
THE ANTWERP EXHIBITION. ' This vessel, now being constructed, will have a displace- | com air exhausting directly into the atmosphere 
No. IV. ment of — 10,000 tons, se. _ propelled by — uickly attracting a crowd after the a has — 3 
‘ . F s screws, the engines combined indicating 11,000-horse | Concerning the locomotives exhibited we say nothing 
is of power, or 5500-horse power each. At one period it was | at present. We may return to their consideration. 
and sa +i? 24 | umpossible to procure engines of the kind required out of | We have said that between the blowing engine and the 
Seraing. The space occupied is very large. Beginning at | Pnoland ie 
ons ak at Uhadiend, Ge fed & eae of wladaceae ngland, and it is a suggestive fact that Belgium has been | winding engine are shown the boilers and machinery of a 
coupled, and driving a flat ro P a The ares me able to — them. The engine shown is a very fine —_ steamer. This exhibit deserves special attention. 
mai, | Piece of work. It is of the three-cylinder overhead type, | Hitherto it has been held that English and Scotch 
each 35°4in. in diameter, with a piston stroke of 6ft. 6°74in. | the high-pressure cyli der in, the: middi d th ad tendo this hi 
The depth of the pits for which these engines have been | © cylinder in the: middle, and the | engineses 
at 168 youd. The denth linders at each end. In certain respects it resembles | in their own hands; because although such engines were 
be 1088 yanda, «het: af 2 inding will be eff P sot a the engines of the French war ship Mytho, exhibited in | built abroad, they could not compete in economy with 
2 of Batt, s“decond. The pens ad aa waar a Paris in 1878 by the same firm, and —— illus- | English machinery. Those who remember the annexe to 
will os trated in our pages. The framing is nearly all of wrought | the Paris Exhibition of 1878, close to the Seine, will also 
’ iron, The small cylinder is 67in. diameter, the large | remember how much there was to be seen there which fully 
. FIC.1. cylinders each 78in.; stroke, 3ft. 9in.; revolutions per | supported this view. But all this has been changed, and 
minute, 90. The valves are of the piston type, on a | those who like to examine the marine engine shown by the 
Yj - system patented bythe firm. Fig. 1shows oneof them in sec- | Société Cockerill will fiad in it nothing to distinguish it 
4 Z| fe tion. It is acircular Trick valve. The pumps are worked by | from the best English practice. Everything is shown; 
== VQ) Table of Observations made on the Working of the Engine and Boiler of the Steamship Concha, on a Voyage from Antwerp 
\ Ve to London, the bth and 6th of February, 1878. 
NZ = RY Effeeti in Number 
NZ Time. pe Mean pressure. Indicated horse-power. 
NN [ Boller. Engine. cylinder. | cylinder. | cylinder. cylinder. 
Ib. lb. 
N | \ 4 30 3} 3 26°7 62 ts 25 9°5 151 153°4 304°4 
) R N 5 0 3f 3°6 26°7 67 99 28 10°5 180°9 185°9 366°8 
\ 5 30 4 25°9 70 29°5 11 198°9 205°4 404°3 
6 0 33 3°7 26°3 67 28°5 10 1844 | 178-7 | 36371 
6 30 4 3°8 26°3 67 28°5 10 185°3 183°6 368°9 
\ 7 7 4 3°8 27°5 50 ts 18 6°5 85°7 88°5 174°2 
Vol 7 25 4 3°9 27°5 61 ts 
LNA 7 30 4 61 23 9°5 141°5 | 158 299°5 
8 0 3°7 27°5 61 23 9 139°8 | 145°8 | 285°6 
25 4 4°4 27°5 70 ts dud 
8 . 30 .| 43 27°5 624 ts 26 10 157 168°1 | 325°1 
9 0 4 4°3 27°5 63 * 26 10 157°8 172°6 330°4 
r N 9 30 4 4°2 27°5 624 9» 25 9°5 147°1 162°2 309°3 
\ 9 50 4 4°2 27°5 47 sia 
WS 9 55 am _ _ _ 
10 14 = = 38 = = 
10 18 3} 3°7 27°5 62 99 29 10°5 172°4 170 342°4 
10 25 4 3°9 27°5 67 
10 30 4 4°2 27°5 63 ts 28 10°5 164°7 170°9 335°6 
ll 0 4 4°2 27°5 63 ” 25 10 150 165 315 
ll 30 4 43 27°5 655 9 24 10 149°6 167°2 316°8 
12 midjnight 4 4°2 27°5 62 ” 25 10°25 145°5 168°2 313°7 
Ys Z 12 45 4 41 27°5 62 9 24°5 10 144°1 159°9 304°0 
i (OZ 1 30 41 27°1 62 9 25 10 151 163°6 314°6 
WA, 2 0 4 41 27°5 62 25 10 151°4 161°6 313-0 
Ya AVG 2 30 4°4 27°5 63 99 25 10°25 151°7 170°4 322°1 
TRL 3 0 4 4°3 27°5 62 9 26 10°25 152°9 165°4 318°3 
if 3 30 4°3 27°5 63 ” 24 9°5 143°9 163°2 307°2 
7 4 0 4 4 27°1 62 ” 25 10°25 151 165°4 316°4 
tesit 4 30 4 4 27°5 62 ” 23 9°35 134°6 158°7 293°3 
5 0 4 4 27°1 63 ” 23 10°25 137°4 166°6 304°0 
if 5 15 43 4°6 27°5 65 = 
{3 5 30 4 4°2 27°5 63 ” 23 11 147°4 184 331°4 
i 6 0 HH 4°4 27°1 63 ” 26 10°5 157°4 174 331°4 
6 30 4] 27°5 63 25 10°5 153°4 | 176°4 | 329°8 
6 45 43 4°7 27°5 65 on 
44 4°45 27°5 64 25 10°5 150°5 179°7 330°2 
can be taken. These engines are admirably designed, and 8 30 4 4 3 307°8 
the material and workmanship leave nothing to be desired. 9 0 4 4 27°5 62 « 5 9°5 148 160-7 308°7 
Next to them come the engines and boilers of a spar 9 30 45 4°3 27°5 63 “a 25°5 9°5 153°9 166°8 32°4 
decked ship, at present building at Hoboken. The engines 9 55 = =e = 5S ” = = = = = 
will indicate 800-horse power. After these we find a com- 3h 3°3 27°5 43 15 6°5 67°7 
his isan enormous machine, towering up nearly to the 10 15 = 50 + 
10 17 3} 3°6 28°3 56 
FIC.2 10 30 4 3°9 27°9 €2 25 9 146°7 | 150°5 | 297-2 
| 1L 0 4 4°3 64 7 10 165°5 | 172-7 | 338-2 
— , TT, 11 30 4 4°3 27°5 63 ds 25 10 155°6 168 323°6 
12 0 4 41 27°9 62 ” 25 10 146°8 165°6 312°4 
12 3) 4 4 27°9 62 ” 25 9°5 145 161°8 396°8 
1 0 4 4°7 27°5 66 ” 27 10 172°6 188°2 36u°8 
1 30 4 4°3 27°5 64 ” 27 10 166°4 174°8 341°2 
Q 2 5 4 3°8 27°9 65 ts 28 10 175°3 174°6 349°9 
Q 2 30 3h 3-4 26°7 65 . 26 9°5 170 172°8 | 342°8 
VM 3 0 4 4 26°3 70 ts 32 11°5 219°6 213°9 433°5 
4h 4 26°3 69 ” 31 ll 209°5 206°9 416°4 
roof of the building. The diameter of the high-pressure 
cylinder is 35°43in.; that of the low-pressure cylinder, 59in.; | back levers. There are two feed pumps 6'29in. diameter, | even the chimney is in place, rising up to the very top ~ 
stroke, 4ft. Llin.; number of revolutions per minute,30. The | two bilge pumps of the same dimensions, and two air pumps | of the roof. The engine is intended for a ship built to 
blowing cylinder is 85in. diameter; the diameter of the | 32in. in diameter, the stroke of all being the same, namely, | carry ore from Bilbao: On another page we illustrate, 
single-acting air pump is 29°5in.; the stroke of bucket, | 22°5in. The circulating water is supplied by two inde- | through the courtesy of Messrs. Cockerill, not this particu- 
2ft. 5°5in. The feed pump is single-acting, and has a| pendent centrifugal pumps, the discharge pipes of which | lar engine, but another similar to it. The diameter of the 
diameter of Gin., and a stroke of 2ft. 5‘5in. This engine | are 14in. in diameter. The pinpdiee are of gun-metal, | small cylinder is 33‘5in.; that of the large cylinder, 55in.; 
will deliver 720 cubic yards, or nearly 2000 cubic feet of | four-bladed, and 19ft. 3in. in diameter, with a pitch of | stroke, 3ft. 3hin.; number of revolutions, 65. The air 
air per minute, under a pressure of 10}in. of mercury, or, | 18ft. 5in. Steam will be supplied by fourteen boilers with | pump is 21*6in. diameter; the circulating pump, 11-4in.; 
say, in round numbers, 5 1b, per square inch ; developing | three furnaces in each. The total heating surface will be | the feed pump, 3‘5in. diameter, the stroke of all being the 
under these conditions 388 useful horse-power in the air. | 31,500 square feet; the grate surface, 1100 square feet; | same, namely, 21°Gin. The screw is four-bladed, 14ft. 
The steam is distributed by double beat valves worked by | working pressure, 95lb. on the square inch. We have | diameter and 17ft. 10in. pitch. There are two boilers, with 
cams. The point of cut-off is variable by hand, and under | examined this engine very carefully, and we failed to find | three furnaces in each. The total heating surface is 3128 
normal conditions steam is expanded about five times in| anything to which exception could be taken. The design | square feet; the grate surface 108 square feet; the engines 
the small cylinder. This engine is supplied with steam, | is very , and the strength of the parts so distributed | indicate 800-horse power. 
and the compressed air is employed to keep the winding | that weight has been kept down. One length of screw shaft- | |The Société Cockerill has for some years made the pro- 
engine in motion, and also the magnificent machine we are | ing is shown in place, with the screw on the end; and this | duction of economical enginesa study. We give particulars 
ovens 9 Suet, namely, the port engine of the Russian | engine in motion, making about 11 revolutions per minute, | of the trial of one of their vessels, the Concha, which is 
ironclad Tchesma, 


constitutes a very impressive spectacle, the noise of the 
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readers reduced the French to English measures, or more 
properly, to the nearest equivalent ible without the 
use of small fractions, The Concha is a steamer intended 
for the Bilbao ore trade. She sailed from Antwerp on 
Tuesday, 5th of February, 1878, at 4.15 p.m. in the evening 
and reached London at 4.30 p.m. on the following evening. 
She is 217ft. long between perpendiculars, 27ft. 9in. beam, 
and 17ft. depth of hold; builders’ measurement, 822 tons; 
draught of water, 13ft. 6in., with a cargo of 1000 tons. 
During the run from Antwerp to London she had a cargo 
of rails, bridge work, and bunker coal of, in all, 1350 tons. 
Her draught forward was 15ft. 3in.; aft, 16ft. 3in. The 
nominal horse-power of the engines is 90. The diameter 
of the high-pressure cylinder is 27in.; of the low-pressure, 
45in.; stroke, 2ft. 9in. The four-bladed screw is 10ft. Yin. 
diameter, and 15ft. pitch. The boiler is 12ft. 2in. diameter, 
and 10ft. Qin. long, with three furnaces; the heating 
surface 1665 square feet ; the working pressure 67°5 lb. 

The experiment a special interest, because the 
actual trials of the Kind which have been made are exceed- 
ingly few. The investigation was carried out by MM. Henri 
Biquet and V. Neuman, engineers, from Seraing, and 
M. Devillers and Mulkay, the first and second engineers 
of the ship. The voyage was made nearlv in a dead calm. 
The mean speed of the ship was 8} knots per hour. The 
coal used was of good quality fr‘m the ie Colliery, 
near Seraing. The coal was del'vered to the firemen in 
baskets, basket holding 46 kilogs., or 123} 1b. The 
firing with weighed coal began at 4h. 30 min. in the 
evening of Tuesday, and ceased at 3 h. 42 min.; te trial 
thus lasted 23 h. 12 min.,a period long enough to eliminate 
causes of error likely to operate when shorter experiments 
are made. The total consumption was 5313 kilogs., or 
ea The table in previous page gives the principal 

e 

The run may be divided into three sections—(1) From 
Antwerp to Flushing ; (2) from Flushing to Gravesend ; 
(3) from Gravesend to London. The consumption of coal 
per horse per hour was during the first °717 kilogs., or 
1577 lb.; during the second it was °703, or 1°546 Ib.; and 
during the third 585, or 1287 Ib. The difference is easily 
explained when we remember that during the first part of 
the voyage the steam had a pressure of only 48 Ib. on the 
square inch, and the fires were pushed, while during the 
latter part of the run the fires were allowed to burn down 
and the pressure to fall to what it was at starting. The 
general average for the run is 694 kilogs., or 1°526 Ib.—a 
very admirable result. 

The engine which we illustrate on page 222 is fitted with 
modified Trick valves, of which we give a section, Fig. 2. 
In a succeeding impression we shall give another view of 
the engine, and the results of further experiments made 
by the firm. 


H.M.S. SCOUT. 


Messrs. Tuomson launched from their yard at Clyde- 
bank, on Thursday, the 30th July, the pioneer of the Scout 
class, This vessel is in many respects an enlarged torpedo 
boat, but she is intended to keep the sea in all weathers, 
and to act as a guardian of our commercial marine against 
the depredations of all the Queen’s enemies on the high 
seas. She will have speed enough to keep at any desirable 
distance from an ironclad, while she has in her torpedo 
armament of eleven separate torpedo ejectors a means of 
instilling caution into even the most formidable opponent. 
Her great speed of over seventeen knots, her great steering 
power, and her small size will enable her to turn very 
rapidly, and thus to evade a more powerful but larger 
yi wre So much is this class of ship appreciated by the 
Admiralty, that since the Scout has been ordered they have 
entrusted Messrs. Thomson, her builders, with orders for six 
others of a similar but improved class. A detailed descrip- 
tion of the vessel may be interesting to our readers, and 
as we have had special opportunities for examining the 
= and obtaining information, we give this description 
with every contidence in its accuracy. 

The vessel is 220ft. long between perpendiculars, 34}ft. 
extreme breadth, and 19ft. moulded depth. Her dis- 
placement is 1450 tons at the ordinary load draught. The 
vessel has two complete decks, an upper and a lower. 
On the former are worked all the torpedo tubes except- 
ing one which is fitted through the stem under the 
water line. The ends of this deck are covered by a poop 
and forecastle, each about 55ft. long, and forming perfectly 
water-tight compartments. Three of the torpedo tubes 
are worked under the forecastle, one firing right forward, 
the other two firing on the broadside. Four tubes are 
worked in the open part of the upper deck, but as the 
bulwarks are carried solid to the height of the poop and 
forecastle, they are fairly well protected. Three tubes are 
carried under the poop, one firing right aft, the othertwo firing 
onthe broadside. In additiontothesethereareeight Norden- 
felt machine quick-firing guns fitted in the topsidés. The whole 
of this armament is protected by lin. steel plating. At each 
of the forward corners of the poop and the after corners 
of the forecastle is fitted a 5in. breech-loading central- 
pivotted gun, mounted on a sponson projecting beyond 
the ship’s side. These guns have practically an uninter- 
rupted range from right forward to right aft on their own 
side of the ship. The under-water torpedo tube through 
the stem is made suitable for a 14in. Whitehead. The 
bow is bossed out about 8ft. below the water-line, to allow 
the torpedo to pass out through it, and a shifting cap is 
fitted over the aperture. This cap can be turned clear of 
the tube by means of gearing inside the ship. In addition 

to this a large sluice valve is fitted inside the stem on the 
forward end of the tube, and a sluice door is fitted on the 
after end, where the torpedo is entered. On the forecastle 
is a conning tower, formed of 3in. plates, in which are all 
the telegraphs and voice pipes by which the ship can be 
controlled. It is oval in shape, with an opening 
in the after end, covered by a screen plate, about 
2ft. abaft of it. If the officer stands outside in rear of the 
screen he may have as much as 8in. of iron between him 
and an enemy in front, or at the side he may have 6in. 
No unarmoured ship that we know of has such a strongly 


protected conning station. The lower deck right forward 
1s fitted up for the stowage of the electrical stores, which 
have become such an important part of a war ship’s equip- 
ment. In the next two compartments is part of the crew’s 
accommodation, the remainder being under the forecastle 
on the upperdeck. For the length of the machinery space 
—which is 100ft.—the lower deck at the side is occupied 
by coal bunkers, about 8ft. thick, and at the middle line 
by the machinery openings, engineers’ and stokers’ berths, 
and wash places. Abaft of this are the cabins and quarters 
for the officers. The stability of this shipin an action will 
depend very much upon the protecting and water-excluding 
qualities of the coal and stores over the machinery 
space, and arrangements are therefore made so that in war 
time the whole of this space may be filled with coal, the 
engineers and stokers being provided with the necessary 
accommodation elsewhere. Below the lower deck, com- 
mencing forward, are the torpedo store-rooms and torpedo 
magazines, the provision rooms, the powder magazines, the 
condenser room, and chain cable lockers—all before the ma- 
chinery. Abaft are the steering engine room—the engine 
being by Forrester—the small-arms magazine, the bread 
room, spirit rooms, and other small-store rooms; and right 
aft the most important compartment in the ship, viz., that 
where the steering apparatus is placed. This compartment 
is practically full of machinery; and as the ship is exceed- 
ingly fine just here, considerable ingenuity has been 
exercised in order to fulfil the necessary uirements. 
On the rudder head is a short tiller 2ft. long, which is 
actuated by a long tiller 16ft. long, turning on a false 
rudder head about 6ft. forward of the true head. This is 
worked by a Rapson’s slide; and though there is consider- 
able multiplying power in the levers, it is stated that so 
great is the strain on the rudder in the hard-over position 
when the ship is going at full speed that a force of over 
15 tons will be required to be passed through the steering 
chains in order to hold the rudder in this position. In 
addition to the steam steering gear, there are three distinct 
methods of steering by hand. One is by a pair of wheels, 
which can be worked by eight men, and which actuates 
the same shafting that the steam waar g engine works 
upon. The second is by a lead off attached directly on to 
the tiller end and led away to the ship’s capstan. The 
third is by attaching blocks to the two eyes in the upper 
corner of the rudder and steering from over the ship’s side. 
We have described fully the steering = of this ship, as 
the efficiency of a fighting war vessel depends so largely 
upon it. It is not difficult to build ships-of-war more 
cheaply than the British Admiralty do; but if the cheap- 
ness is gained at the expense of non-duplication and triplica- 
tion of the vital qualities of a warship, it will only be 
advantageous until the ship is required to do actual service. 
In the Scout every consideration has been given by her 
builders to make her in every respect as a thoroughly 
efficient warship should be. 

The hull is built of steel throughout on the ordinary 
floor system, but instead of having frames and reverse 
frames formed of separate angles, the framing is formed of 
a Z bar 6in. by 3}in. by 3in. The floor plates are all 
galvanised. The bulkheads necessary for the minute 
sub-division of the hull which is usual in war ships, have 
been taken advantage of by her constructors to form 
integral portions of the structure, and have in a large 
degree contributed to the t strength of the vessel. 
The fioor-plates are ;4in. in thickness ; the bulkheads vary 
from in. to din. e outside bottom plating isa little less 
than ;in. The upper-deck stringer is gin.; the water- 
tight deck over the machinery is gin. The frames are 
spaced 23in. apart. The upper deck is of 3}in. crown 
deals, while the lower deck is of 24in. The watertight or 
protective deck has no pape g on it, except in the 

es, where lin. teak is laid. The stern, sternpost, 
shaft brackets, steering tiller, and a large number of other 
things which are usually made of wrought iron have been 
made of cast steel by the Steel Company of Scotland, and 
not a single casting has had to be rejected by her builders. 
This speaks very favourably for the certainty with which 
steel castings can now be produced. 

The preliminary trials of this vessel took place on the 
Clyde, at Skelmorlie, on the 20th August. e engines 
are horizontal compound, working at 120 1b. pressure ; 
there are two independent sets, one for each screw, each 
having cylinders of 26in. and 46in. diameter by 30in. 
stroke. The crank, intermediate, and propeller shafting 
are all of Whitworth’s fluid compressed steel. The con- 
necting and piston rods are of Siemens steel. The framin, 
is of cast steel made by the Steel Company of Scotland. 
The cylinder liners are of fluid compressed steel. The 
slide valves are all of the piston type. She is the first 
vessel in her Majesty’s service in which all the valves 
are of this kind. The condensers are of brass and 
are circular in form, having 5200 square feet cooling 
surface. These engines throughout are exceedingly 
lightly constructed for the power which they develope ; 
but as their maximum power will be but seldom 
used, there is not the same margin of strength neces- 
sary as in an ordinary merchant ship. The boilers are 
of the usual Navy type, with the tubes in the ends of the 
furnaces. There are four boilers, each 9ft. in diameter and 
18ft. long, with three corrugated furnaces, having in all 
200 square feet of grate. e safety valves are loaded to 
120lb. The stokeholes are closed air-tight and are put 
under air pressure by four fans, two in each stokehole. The 
whole of the machinery is under the protective deck, the 
boilers being in two separate compartments. On the trial, 
with an air pressure in the stokehole of 14in., the maximum 
indicated horse-power was 3700, or 18$-horse power per 
square foot of grate. The engines were running at 156 
revolutions, and the ship attained a mean ens of 17°3 
knots per hour on the measured mile with a mean horse- 
power of 3200. The maximum power developed is capable 
of increasing the speed to above 18 knots. As the 
machinery of this vessel does not much exceed 300 tons 
the result cannot but be considered as highly satisfactory. 
The Scout is much smaller and less costly than the Iris and 
Mercury, but her armament is in many respects more formid- 


able, while her speed will be very little less, For the price 


of the Iris four Scouts can be produced. This is a fair 
measure of the progress which has been made in war ships 
and engine design and construction in the last ten years, 
and both the Xdmiralty and Messrs. Thomson are to be 
congratulated upon the results. A large portion of this 
advance is due to the very much greater amount of horse- 
power which can be produced for one ton of weight than 
could be when the Iris was designed. Her machinery, which 
developed 7500 indicated horse-power and weighed 1100 
tons, were thought to have been a marvel of lightness. 
In the contracts for the armour-clads which were recently 
placed by the Admiralty, 10,500 indicated horse-power has 
been guaranteed for less weight. Hence, if the Iris had had 
the benefit of the improvement which has been introduced 
into the Scout’s machinery, her engines would have 
developed 11,000-horse power. The Scout’s engines are 
horizontal, in order to keep everything vital as far below 
the water as possible. 

This type of vessel cannot fail to be a valuable 
addition to her Majesty’s Navy, and is of a class which 
has often been asked for by naval officers, Small, 
swift, handy, simple, and, above all, cheap and capa- 
ble of being peers built, she will in the hands of a 
daring officer be a troublesome opponent to even the most 
powerful armour-clad. Representing as she does only 
one-tenth of the cost of one of our first-class battle-ships, 
it is doubtful whether she is not much better value for the 
nation’s money. Her weak point is undoubtedly her want of 
protection, but we understand that her builders, profiting by 
their experience in the Scout, have prepared a design in 
which, by a rearrangement of her armament, a protective 
deck 3in. thick may be placed over the machinery. [If 
this be carried out in future ships of this type, we think 
that it is not unlikely that this class of vessel will be very 
largely adopted in both British and foreign Governments. 
The constructors of the Scout are to be congratulated on 
having produced a type of vessel which cannot fail to be a 
favourite with naval officers. 


IMPROVED CABLE GRIPPER. 


THE engraving shows a device for gripping the cable of cable 
roads, patented by Mr. David B. Anders, of 2116, Master-street, 
Philadelphia, Pa. A flat bar, projecting downward from the car 
floor through the slot in the tunnel in which the cable runs, is 
connected by a chain with a groove-edged quadrant on a shaft 
journalled on the car floor, and having an upwardly projecting 
lever. The upper end of an arm extending upward from the 
flat bar is provided with a nut, through which passes a screw 
having a hand wheel on its upper end, and having its lower end 
swivelled on the upper end of a rod passing downward in front 
of the bar. On the lower end of the bar is a cross piece having 
a slot, into which pass two pins projecting from the upper end 
parts of two gripping levers, pivotted on the bottom edge of the 
flat bar. Below the pivot these levers have gripping jaws, from 


which lugs extend downward and away from each other. Guide 
lugs also extend downward and outward from the lower end of 
the bar, in which a roller is journalled to prevent the lower 
edge of the bar from sliding off the cable, thus greatly reducing 
the friction. To grip the cable the screw is turned to raise the 
rod, whereby the jaws are pressed firmly against the cable; to 
release the cable the rod is moved downward. The lugs on the 
levers guide the cable in between the jaws. When the car 
arrives at a cable crossing, the cable is released and the lever 
swung down, thereby raising the flat bar by means of the chain; 
the lugs on the bar guide the cable to place. This grip operates 
quickly and holds the cable firmly.—Scientific American. 


Tue GERMAN AND SPANISH NAvixs,—It may be of interest, in 
view of a possible conflict between Germany and Spain, to repro- 
duce the following statistics with regard to the nominal strength 
of the navies of the two countries:—Germany has 13 first-class 
ironclads, with 147 guns and 5990 men ; 14 ironclad gunboats, each 
armed with a revolving Krupp gun, and with a crew of 76 men; 
8 cruising frigates, armed with 123 guns, and carrying 3200 men; 
10 cruising corvettes, with 99 guns and 2700 men; 4 cruisers, 
with 22 guns and 484 men; 4 gunboats, with 12 guns, 350 men; 
8 despatch boats, with 18 guns and 800 men; 9 training — 
with 78 guns and 1050 men; 2 transports, 11 coasters, 11 light: 
ships, and a great number of torpedo ships, of which no fewer than 
80 are capable of taking the open sea. As inst this fleet, 
Spain cannot oppose, even on paper, more than 5 first-class iron- 
a. with 62 guns; 4 first-class wooden — with 97 guns; 
6 first-class cruisers, with 48 guns; 4 second-class wooden frigates, 
with 99 guns; 5 second-class cruisers, with 15 guns; 7 steam cor- 
vettes, with 26 8; 3 despatch boats, with 9 guns; 2 third-class 
cruisers, with 6 guns; 18 steamers, with 53 guns; 1 transport, 
with 2 guns; 10 second-class gunboats, each with 1 gun; 42 third- 
class gunboats, of be 2 and = 
1 3 11 sloops, each armed wii n; 4torpedo ships, 1 steam 
jap, with 2 guns; 4 sailing vessels, with $3 guns, and 5 pontoons. 
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THE EFFICIENCY OF AMERICAN STEAM 
BOILERS. 


(Continued from page 206.) 
HARRISON BOILER. 

The test began at 11.25 a.m., October 9th, 1884, in the same 
manner as described for the Root test. At "12.57 p.m., October 
10th, cleaned boiler by means of steam nozzle, and at 11.25 p-m., 
October 10th, fires were hauled and the test concluded. 


Rating of boilers, manufacturers .. .. -» 100-hp. 
Water heating surface .. .. .. 948°54 eq. ft. 
Steam +. 348°96 sq. ft. 
Steam room in boiler aa amet. 
Grate surface .. -. 85°18 sq. ft. 
Height stack fruin ground 44ft. 
Water iler to steaming level 48781b. 
Time of test . . 86 hours, 
Total weight of water evaporated in botier « 92,606°75 Ib. 
Mean temperature of water .. 68°77 deg. 
Total weight of wood used... .. .. 848°5 Tb, 

” 

Percentage of incoal .. 7521 1b. 

Mean ‘temperature of air during test: 57°84 deg. F. 
Mean barometer .. oo 90°258in. 
Mean temperature of steam 88716 deg F. 
Mean temperature of smoke pipe + 411°03 deg. F. 
Mean draught in chimney.. “24in. water. 


Mean pounds of air per pound of carbon = 15°09 


Quality of steam.—The quality of the steam was oe 
both by the Barrus calorimeter and the apparatus shown in Fig. 3 
with the following 


rrus Calorimeter. 
From 5.40 p.m. to 7.40 . — October 9th, steam contains 7-4 per cent. 
water. 


From ia nek on to 9.40 p.m., October 9th, steam contains 7°0 yer cent. 


Senin ec. to 11.40 p.m., October 9th, steam superheated 63 deg. 
From 1.25 am. to 4.20am., ‘October 10th, steam contains 3°4 per cent. 


From bl to 11.80 a.m., October 10th, steam contains 3 5 per cent. 
From a to 1.25 p.m., October 10th, steam contains 2°1 per cent. 
From bry a to 4.45 p.m., October 10th, steam contains 0°11 per cent. 
From ine, to 6.45 p.m., October 10th, steam contains 2°8 per cent. 
From ba to 8.55 p.m., October 10th, steam contains 4°5 per cent. 


water, 
From 9.45 p.m. to 11.20 p.m., October 10th, steam superheated 168 deg. 


From the oqpemnins aot in Fig. 3 we have the following results : 
1 p.m., October 9 steam superheated 68 deg. 
2 p.m., October oth @.. oa beyon ‘limits of tables. 
4 p.m., October 9t! steam contains 13*1 per cent. water. 
m., October oun 


” 53 ” 


9,10, 11,12 .. same as (a) 
ee Steam contains 807 per cent. water. 
la.m., October 10th . same as (a). 


8a.m., October 10th .. steam superheated 57 deg. 

5,6 a.m., October 10th .. same as (a). 

7a.m., October 10th steam contains 7°7 water. 
8a.m., October 10th . Ssurperheated 57 

9, 10, ii. 12, October 10th same as (a). 


1 p.m., October 10th .. same as (a). 
3, 4, % 6, October 10th .. same as (a). 
7 p.m., October 10th steam superheated 70 deg. 


9,10,and 11 p.m.,Oct.10th same as (a). 
While the results given from the Barrus calorimeter show a reason- 
able agreement, it is doubtful whether the results are a fair 
measure of the quality of the steam produced, as the thermometer 
in the steam space shows 337'16deg. F., while the temperature 
corresponding to the steam pressure, 95°83 Ib. .» is 334° amy F. 
The difference, or 2°23 deg., shows that the average quality of the 
steam was dry or superheated 2°23 deg. F., and in the succeeding 
deductions this value will be taken in calculating the relative 
weight of water evaporated per pound of coal. As before, assuming 
that 1lb, of wood = ‘24]b. of coal, the total equivalent weight of 
coal used is 348°5 x °24+11,725°75=11,809°39 lb. The percentage 


of ash is ~ per cent., while the analysis made shows 


14°03 per a The heat-giving power of the fuel is determined 
as follows:—There being 75°21 per cent. of carbon and 1°82 per 
cent. of hydrogen, exclusive of water, the equivalent percentage of 
carbon is 75°21+ 1°82 x 4°28=83°00 per cent., and the equivalent 
amount of carbon in the 11,809°39 1b. of coal is 11,809°39 x ‘83 
=9801'791b. To change 11b. of water at 68°77 deg. F, into steam 
at 337°16 deg. F. requires 1184°77 ~ gp 1148°00 heat units. As 


from and at 2 i 
Pounds of water evaporated ” hour under the con- 


ditions = 2572°41 
Pounds of water evaporated per hour trom and at 

212 deg. ee = 3056°79 
hour .. .. se 32804 
Equivalent pounds of carbon used per hour ., 272°27 
Horse-power of boiler on the basis of 30 1b. of water 

from and at 212 deg. per horse-power = 101°89 
Pounds of water evaporated sap pound of coal under 

the conditions .. T8417 
Pounds of water evaporated per Ib. ‘of coal from and 

at2l2deg. .. .. .. 9 3183 
Pounds of water e porat od per rival t pound of 

carbon under the conditions... 9°4480 
Pounds of water evaporated per equivalent pound a 

carbon from and at 212 deg. = 11°227 


Amonnt of air used in per pound of coal 


Dickson’s Borer. 

This boiler, Figs. 8 and 9, is manufactured by the Dickson 
Manufacturing Company, of Scranton, Pomaptrenie. It is a hori- 
zontal tubular boiler having sixty-eight 3in. tubes, each 15ft. long. 
It has a spread fire-box wider at the top than at the bottom. The 
grate used was of the Howe _— 6ft. 6in. by 4ft. 10in. The 
shell is cylindrical, 50in. in diameter, and is 34}ft. long. The 
steam dome is 30in. by 30in. Rating of boiler, manufacturers 
= 76-horse power. Before beginning this test the boiler was 
thoroughly protected by means of a lin. lay of felt over the entire 
boiler, excepting the front head. The test began at 6.31 p.m., 
October 13th, 1884, and ended at 6.31 a.m., October 15th. The 
boiler was designed to burn culm, but as none could be procured in 
time for the test, —— from nae coal were used instead, 


Water-heating surface .. .. 841+ f 
Total , pn = 843°5 sq. ft. 
Grate surface co @ og, 
Steam space in ‘boiler + = 67 cub, ft. 
of water boiler’ ordinary standing 
of test = 86 hours. 
Total weight of water evaporated in’ boilers « + = 187,152°75 Ib. 
Water used per hour to run jet .. = 472°5 1b. 
Mean temperature of water... = 67°17 deg. F. 
Total weight of wood used... .. .. = 282°5Ib, 

hes (net) 4 . = 5048°87 Ib. 
Percentage of carbon in the = 72°87 

exclusive of water = 2°53 

Mean temperature o = 50°26 deg. F. 
Mean barometer = 80°299in. 
Mean pressure in boiler. = 83°54 1b, 


Mean temperature of steam . = 826°19 deg. F. 
Mean temperature of smoke ‘stack 422°72 deg. F. 

Mean air per pound of carbon oe 18°66 1b, 


Quality of steam.—The quality of the steam was determined 
both by the Barrus calorimeter and by the apparatus shown. in 
Fig. 3, with the following results 


Barrus Calorimeter. 
From 7.20 ep October 13th, to 11.20 a.m., October 14th, steam con- 
tains 0°78 per cent. water. 
From 1.20 a.m, to 3.20 a.m., October 14th, steam contains 2°7 per cent. 


water, 
From 3. 20 a.m. to 5. 20 a.m., October 14th, steam contains 1°9 per cent. 


water. 
From 5.20 a.m, to 12 noon, October 14th, steam contains 25 per cent. 
water. 

From 12 noon to 2 p.m., October 14th, steam contains 7°6 per cent. water. 
From 2 p.m, to 4 p.m., October 14th, steam superheated 22 deg. 

From 4 p.m. to6 p.m., ; October 14th, steam superheated 7 deg. 

From 6 p.m. to 8 p.m., October 14th, steam contains 1°2 per cent. water. 
From 8 p.m, to 10 pm » October 14th, steam contains 3°8 per cent. water. 
From = ‘= ~ to 12 midnight, October 14th, steam contains 2°6 per cent. 


From 10 mmidnight to 2a.m., October 15th, steam contains 0°8 per cent. 
water. 
From 2: a.m., October 15th, to 4.a.m., October 15th, steam contains 1°7 


per cent. water. 


From 4 a.m., October 15th, to 6 a.m., October 15th, steam contains 1°2 per 
cent. of water. 


The results from the apparatus shown in Fig. 3 were totally 
unreliable, giving in every case highly superheated steam of 
400 deg. or over. As the temperature of the steam almost exactly 
corresponds with the temperature corresponding to the pressure, 
it is evident that the steam must have been either saturated or 
wet, and taking the results from the Barrus apparatus as correct, 
we have for a mean 1°55 per cent. of moisture in the steam, and 
this value will be taken in the succeeding deductions. As before. 
assuming that one pound of wood = ‘24lb. of coal, the total 
ena in weight of coal — is 232°5 x ‘24 + 20,026°50 = 
is = = 25'1 per cent., 

while the laaial of the coal made shows but 10°39 per cent. 
This discrepancy may be accounted for in the following way: the 
coal used was siftings from pea coal, much of which fell 
through the grate partly burnt, a as the ashes were continually 
wet from the steam jet, no attempt was made to burn the refuse a 


second time, as the loss from the wet ashes would probably be 
more than the gain from more perfect combustion. The oqubsnlent 
weight of carbon used was determined as in the case of the 
ceding boilers. The mtage of carbon being 72°87 an of 
hydrogen—exclusive 0 water—2'53, the equivalent percentage of 
carbon is 72°87 + 4°28 x 2°53 = 83 70; and the equivalent amount 
of carbon in the 20,082°3 lb. of coal is 16, 808'89 lb. To change one 
pound of water at 67°17 deg. into steam 83°54 Ib. pressure and con- 
taining 1°55 per cent. of moisture requires 1167°78 — 35°17 = 
1132°61 heat units. As it takes 966°07 heat units to change one 
pound of water at 212 deg. into steam at 212deg., one pound 
of water under the conditions this test requires the same 
amount of heat as 1°17241b. of water from and at 212deg. As 
the total weight of water evaporated is 137,152°751b., and as 
472°5 lb. of water are used per hour to run the jet, the amount of 
water available for use outside the boiler, or the proper quantity of 
water which should be credited to the boiler is 137 152°75 — 36 x 
472°5 = 135,451°75 lb. 

Pounds of water evaporated per hour under the con- 

ditions .. .. = 8762°55 
— of water evaporated per hour from and at 


2 deg. = 441121 


Equivalent pounds of carbon used 466°91 
Horse-power of boiler (on basis o! water 

from and at 212 deg. per horse-power) = 147-04 
Pounds of water evaporated per pound of coal under — 

the conditions .. 67449 
Pounds of evaporated per pound ‘of coal from 

and at 212 deg. . as 79076 
Pounds of water ted per q aival t pound ot 

carbon under the conditions... 8°0584 
Pounds of water evaporated equivalent ‘pound ot 

carbon from and at 212 di . 9°4477 
Amount of air used in per pound oe 

“7287 


BALDWIN 


An attempt to test this boiler was made on September 29th, 
1884, and aher continuing for twenty-four hours the fires became 
very low because of the coal having so much clinker, requiring 


| 
| 
| 
| 
| 
i 
team, at 212 deg., 1 1b. of water from 68°77 deg. to steam at 
steam, eg., of water from 68°77 deg = 
FiICc.8. 
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that the fires should be constantly cleaned, and the test was 
stopped. At the request of the company exhibiting the boiler, a 
second test was made beginning at 1.19 p.m., October 24th, 1884, 
and ending at 1.19 p.m., October 25th, 1884, and the results of 
this test alone are given in this report. The boiler was made by 
the Baldwin Locomotive Works. It is a horizontal cylindrical 
flue boiler 16ft. long, of 54in. diameter, and having 4in. flues, 
The bottom of the boiler was set 34in. above the grate. Over the 
boiler is placed a steam drum 24in. in diameter and 8ft. long, con- 
ag to the boiler by means of one neck 12in. in diameter and 
10in. long. 


Heating surface, total .. .. .. .. .. = 79082 ft. 
Heating surface, wetted .. .. .. .. .. .. = 66381 eq. ft. 
Heating surface, steam .. .. .. .. oe 13681 8q. ft. 
-. = 80in. by 

Height ofchimney .. .. .. .. = 44ft. Gin. 
Total weight of water evaporated in boiler .. = 88,108°0 Ib. 
Mean temryerature of water .. .. .. .. = 6991 deg. F. 
Total weight of wood used .. .. .. 101°5 lb. 
Total weight of coal used.. .. .. .. 6031-0 Ib. 
Total weight ofashes .. .. .. .. - = 654°25 lb. 
Percentage of carbon in coal... .. .. .. .. = 80°92 
Percentage of hy: (exclusive of water) .. = 2°63 
Mean temperature of air during test .. .. .. 


Mean barometer... .. 


on 


while the analysis made shows 1039 per cent. The equivalent 
weight of carbon used was determined as in the cases of the pre- 
ceding boilers. The percentage of carbon being 5022, and of 
hydrogen—exclusive of water—2 53 per cent., the equivalent per- 
centage of carbon is 80 22 + 4°28 x 2°53 = 91°05 per cent., and the 
equivalent amount of carbon in 6076°96 lb. of coal is = 5533°07 lb. 
To change 1 lb. of water at 59°91 deg. into steam of 98°71 lb. 
ressure and 6°95 deg. superheated, uires 1186°791 — 27°91 = 
158°881 heat units. As it takes 966°07 heat units to change 1 lb. 
of water at 212 deg. into steam at 212 deg., 1 lb. of water under 
the conditions of this test requires the same amount of heat as 
1°1996 lb. of water from and at 212 deg. 
Pounds of water evaporated per hour, under the con- 
Pounds of water evaporated per hour, from and at 
Pounds of coal used per hour os 0s co co co SENS 
Fquivalent pounds of carbon used per hour .. .. = 
Horse-power of the boiler (on the basis of 80]b. of 
water from and at 212 deg. per hour horse-power) .. = 63°49 
Pounds of water eva! per pound of coal, under 


Pounds of water evaporated per pound of ooal from 

Pounds of water ted lent pound of 


Pounds of water evaporated per equivalent pound of 
carbon, from and at @i2deg. .. .. .. .. = 821 
Amount of air used in the furnace per pound of coal .. = 20:24 1b. 


Mean pressure in boiler .. .. .. -. = 98°71 Ib, 
Mean temperature uf steam .. .. . = 843-78 deg. F. 
Mean temperature of smuke stack = 846°85 deg. 
Mean draughtinchimney. .. .. .. .. .. = *24Sin. 

Mean air per pound of carbon .. 16°24 1b, 


Quality cf steam.—The quality of the steam was determined 

only by the Barrus calorimeter with the following results :— 

From 2.50 p.m., October 24th, to 4.20 p.m., October 24th, steam contains 
0°78 per cent. water. 

From 4.20 p.m., October 24th, to 6.20 p.m., October 24th, steam contains 
1 8 per cent. water. 

From 6.20 p.m., October 24th, to 8.20 p.m., October 24th, steam contains 
1°9 per cent. water. 

From 8.20 p.m., October 24th, to 10.20 p.m., October 24th, steam is dry. 

From 10.20 p.m., October 24th, to 12.20 a.m., October 25th, steam contains 
2°8 per cent. water. 

From 2.20 a.m., October 25th, to 4.20a.m., October 25th, superheated 


174 deg. 
From — one October 25th, to 6.20 a.m., October 25th, contains 3-9 per 
cent. water. 
From 8.40 a.m., October 25th, to 12.20 p.m., October 25th, contains 23°5 
per cent. water. 
The mean of these results is 6°95 per cent. of moisture in the 
steam. The temperature of the steam by thermometer is 343°78 
deg. F., and the temperature corresponding to the pressure 
98°71 lb. per gauge is "83 deg. F., and the average quality of 


the steam from the temperature is 6°95 deg. superheated. Assum- | 


ing that this latter value is more correct than the one given by the 
Barrus calorimeter, this value will be used in the following deduc- 
tions. As before, assuming that 1]b. of wood = ‘241b. of coal, 
the total equivalent weight of coal used is 6031 + 191°5 x 24 = 


607696 lb. ‘The percentage of ash is = 1076 per 


At the meeting of the Examinors of Section X. held at the 
— Institute, March 23rd, 1885, the following resolution was 
| adopted*:— 
| Resolved:—That the report of Mr. Spoon be adopted as 
rendered, and that the same be published in its entirety, with the 
addition of a tabulated résumé of the results. That the committee 
refrain from criticism of the boilers as prescribed by the Code, 
excepting upon the points of economy of fuel'and evaporated effi- 
ciency, as contained in report adopted. That all accuracy of the 
calorimetrical measurements be disclaimed, but all data referring 
thereto be printed, as evidence of work performed in the attempt 
to obtain reliable results. 
Wm. D. 
W. BaRNET LE VAN, 


C. CHaBor, 
A. B. Wyckorr, Orro C. WoLr, 
Committee present. 
Members of Section X.—Gould H. Bull, C. Chabot, R. E. Craw- 

ford, J. E. Denton, Charles H. Fisher, Carl Hering, Washington 
Jones, Gaetano Lanza, W. Barnet le Van, William Ludlow, 
| William D. Marks, O. E. Michaelis, John Milliss, John W. Nystrom, 
'T. W. Rae, Charles E. Ronaldson, H. W. Spangler, Otto C. Wolf, 
| A. B. Wyckoff. 
| 


L, Cuurcn, 
FrEp'K. GRAFF, 
Cuaas. E. RONALDSON, 


Résumé of Results obtained in Boiler Tests. 


Name of boiler on trial. | Root, Harrison. Dickson. | Baldwin, 
Date of trial. | Oct. 9. | Oct 18. | Oot, 24, 
4 
Duration of trialin hours 86 
Rated horse-power by makers 150 100 a | 50 
Developed horse-power in test | 
assum: 80 lb. of water | 
from and at 212 deg. per 
horse-power .. .. .. .. 148 27 101°89 147 04 63°49 
Water heating surface in| 
square feet .. .. .. .. 1,440 948°54 $41 663°81 
Steam heating surface in| 
To heating surface in | 
uare feet .. .. .. 1,800 1,297°6 843°50 79962 
Grate surface in square feet .. | Su 85°18 Bid 21 
Ratio of grate to heating sur- 
1:36 1:87 | 1: 268 1:38 
Height of chimney, in feet, 
44°5 44°5 28°6 44°5 
Average steam pressure 
pounds per squareinch .. 91-41 95°83 83°54 98°71 
Barometerininches .. .. 30°323) 30°253 80°299 30°274 


TEMPERATURES, FAHRENHEIT. 


Average temperature of the 

57 57°84 50°26 45°25 
Average temp. of the steam 
12 boilers 60. 341°32 337°16 826°19 343°78 


to average boiler pressure.. | 33195 | 334-93 | 32636 | 33683 
Average temp. of the chim- 
36992 | 411-03} 422-72] st6-85 


Average temp. of the feed- 


COAL AND ASHBS. 


Pounds of wood used .. .. 201°5 848°5 282°5 1915 
Pounds of coal used 18,021°5 | 11,725°75 | 20,026°5 6,031 
Pounds of coal and wood, 

including value of latter | 18,091°5 | 11,809°39 | 20,0823 | 6,076-96 
Pounds of ashes .. ., ..| 2,666°75 | 1,475°75 | 5,048°37 654°25 
Pounds of carbon |. |. | 15,850°64 | 9,801-79 | 16,808°8 | 5,633°07 
Pounds of carbon per hour .. 426°41 272°27 466°9 230°54 
Pounds of coal perhour ... 468°87 $2804 55784 253°21 

WATER. 


tate 4 water feed in the 
er at average tempera- 
ture above given.. .. .. | 134,937°3 | 92,606°75 | 187,152°75' 38,108 

Pounds of water evapora’ | 
x hour from and at 212 | 


8,056°79 | 4,411°21 | 1,587°33 
Pounds of water evaporated 


per pound of coal 799 6°75 627 
Pounds of water evaporated 

per pound of carbon from 

andat2i2deg. .. .. .. 10°43 11°23 9°45 8°26 


Quality of steam by therm 
meter, oramount of super- 
9°37 2-28 6°95 

Percentage of moisture. . 1°55 


RATE OF COMBUSTION, 


Pounds burnt per) 
square foot of grate r 
93 18 12 

Pounds of water per square | 
foot of grate perhour 87 89 | 76 

Pounds of water per square | 
foot of heating surface per | 
2°3 25 | | 2 


DRAUGHT. | Blower. | Natural. Steam jet., Natura’. 
draught in chimney n 
07 “24 15 “13 
Steam room in boiler in cubie 


Steam TrRaMWAY ENGINE MANUFACTURE.—A point of much 
interest to the manufacturers of steam tramway engines has just 
come before Mr. Justice Day, sitting at the Birmingham Assizes. 
{t was an action which occupied the closing three days of the 
assizes, and was brought by Mr. Jno. Downes, of Birmingham, 
formerly the proprietor of large works at Liverpool and Stockport, 
to recover £20,000 damages from the Falcon Engine and Car 
Works, Loughborough, for alleged infringement of patent. The 
facts were unusually instructive. In 1870 Mr. Downes, observing 
the severe labour of the tram-car horses in Birmingham, conceived 
the notion of a noiseless and steamless engine to be used upon the 
road, and four years afterwards he entered into negotiations with 
Messrs. Hughes, of Loughborough, for the construction of such a 
locomotive. The engine was built at a cost of £600, and early in 
1876 it was publicly tried in Birmingham. The trial turned out to 
be a complete success, Two or three months afterwards Messrs. 
Hughes conducted a public trial at Birmingham of a second engin: 
which they had made, and which proved equally successful. Mr. 

wnes claimed that this second engine was a usurpation of his 
patent ee gow but Messrs. Hughes ignored the claim, and floated 
@ limited liability company, with a capital of over £71,000, to 
manufacture the locomotive. That company went into liquidation, 
and the concern was purchased by the Falcon Engine and Car 
Works, which has since carried on the production. The Falcon 
Company denied the infringement, and called Sir Frederick Bram- 
well. Sir Frederick gave it as his opinion that the plaintiff's notion 
for constructing @ noiseless engine was entirely that of water con- 
densation, while the defendants’ was that of air condensation. 
There were many noiseless engines in use before plaintiff's patent 
was taken out. Mr. Justice Day concurred, and entered a verdict 
for the defendants. Mr. Downes has intimated that he will appeal. 


REMOVING MICROBES FROM WATER.—Professor Frankland has 
recently made a series of experiments on the relative efficiency of 
filtration, agitation with solid particles, and precipitation asa means 
of removing micro-organisms from water. His method was to 
determine the number of organisms present in a given volume of 
the water, before and after filtration. The filtering materials were 
greensand, silver sand, powdered glass, brickdust, coke, animal 
charcoal and spongy iron. These materials were all used in the 
same state of division, being made to pass through a sieve of forty 
meshes to the inch. Columns 6in. in height were used. It was found 
that only greensand, coke, animal charcoal and spongy iron, wholly 
eeasas 4 the micro-organisms from the water filtered through them, 
and that this power was lost in every case, after the filters had been 
in operation a month. With the exception of the animal charcoal, 
however, all these substances, even after being in operation for a 
month, continued to remove a very considerable proportion of the 
organisms present in the unfiltered water; and in this respect coke 
and spongy iron occupied the first place. Water containing micro- 
organisms was also agitated with various substances in the same 
state of division as above mentioned, and after subsidence of the 
suspended particles, the number of organisms remaining was 
determined. A gramme of substance was in general agitated with 
50 c.c. of water fora period of about fifteen minutes. It was found 
that a great reduction in the number of organisms could be produced 
in this way; and the complete removal of all organisms by agitation 
with coke is especially to be remarked. Precipitation by ‘* Olark’s 


* This report bas, according to the directions of the Board of Managers 
| of the Franklin Institute, been edited and supervised by the committee 
| appointed for that purpose. The lan, of this resolution must not be 
| iuterpreted to imply that any eneagiion oun made to the mode of print- 
| ing the reports. 


Pp ” also showed that it affords a means of greatly reducing the 
number of these organisms in water. Dr. Frankland concludes trom 
his experiments that although the production in large quantities of 
sterilised potable water is a matter of great difficulty, involving the 
continual renewal of filtering materials, there are numerous and 
simple methods of treatment which secure a large reduction in the 


Persiror Frazer, 
Wm. H. Want, 
Lcecutive Committee of Editing Cozi: itice 


number of organisms present in water.—Journal of the Society of 
Arts. 
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CURIOUS SPECIMENS OF LEAD PIPE AND 
JOINTS. 


THE accompanying sketches are from the collection of lead 
pipes, bad joints, and other odds and ends in the possession of 
Messrs. Riley and Hill, plumbers, of Boston, and show some of 
the various conditions met with in practice. They are from the 
American Sanitary Engineer. The pipes were used to convey 
Cochituate water, and labelled as follows :—Figs. 1 and 2, which 
are opposite parts of the same pipe, are described as “ poor lead.” 
The pipe was three years in use as a conveyor of cold water, and 
has the appearance of being vitritied on the inside—or, perhaps, 
the appearance is more like that of petritied wood—the colour 
extending into the lead about y'gin., and the hardness apparently 
extending through it, judging only by the cracks. This pipe 
developed leaks along its side, and investigation showed that it 
was cracked oa opposite sides, as shown in sketches. No posi- 


tive reason is given for this state of affairs, except that the lead 
was accidentally alloyed with some foreign substance, as natu- 
rally follows the use of old and mixed leads for pipe-making. 
It may be that the pipe was subject to bending, and that the 
crack takes place at the neutral axis. Fig. 3 shows a bulge or 
enlargement so often found on hot-water pipes. This was four 
or five years in use, and gradually increased in size, drawing on 
the outside without cracking, but becoming cracked very much 
like the bark of a hickory tree inside, the crack B extending 
through. Fig. 4 shows a piece of heavy jin. pipe which con- 
veyed Boston water for from twenty-five to thirty years as well 
can be estimated. The inside showed a hard, smooth appear- 
ance—somewhat like vulcanite—of a dirty brown colour, and 
the outside was eaten as shown. It was in the ground wherean 
old stable stood. 


HARRISON’S FURNACES. 


Tur accompanying engraving illustrates a furnace patented 
by Mr. J. Harrison, Margaret-street, Hull. The principle 
involved will be readily understood. The furnace is free to 
expand and contract longitudinally, and the arched form of the 
longitudinal section makes the furnace stronger than a plain 
cylinder. Toenable the furnace to be removed with facility from 
the boiler for the purposes of repair or removal, the front end 
of the furnace is expanded. The aperture in the front plate of 


commercial method for producing steel was that of Huntsman 
in 1740, from pure wrought iron, which was first cemented, 
and turned into blister steel, and then into cast or crucible 
steel, which made and still makes the best tool steel; 
but unfortunately it has the great disadvantage of being 
very expensive. Although the Bessemer process was a great 
advance on all previous methods of making steel, both as to the 
quantity made and the price of production, this method of 
making steel, although it has achieved a vast commercial success, 
constitutes an inversion of the natural order of its rational 
manufacture, inasmuch as in ordinary blast furnace practice the 
iron ore is first deoxidised and made into a plastic mass, and, 
if it were possible to stop the operation of the furnace at this 
stage and hammer the plastic mass to consolidate the iron and 
get rid of the slag, the mass would not only be wrought iron, but 
of much better quality than that made by the process of pud- 
dling; whereas the process is carried further and the iron is 
completely molten, simply to be brought back again to the 
plastic state by the operation of puddling. Moreover, looking 
at the matter in a rational manner, steel ought never to 
assume the condition of cast iron; but the operation 
ought to be stopped when the proper degree of carburisa- 
tion is attained, instead of having to undergo an operation which 
not only requires expensive plant and machinery, but also 
involves a serious loss of metal—10 to 15 per cent.—while at 
the same time, after the operation is finished, the steel is never 


patented. He applies similar fire-boxes to vertical and marine 
boilers. The details of the construction of these he has worked 
out very ingeniously. 


THE BESSBROOK AND NEWRY ELECTRICAL 
TRAMWAY. 


THIS tramway has been at last completed. On Thursday week 
it was examined officially by ny Hutchinson and 
— Armstrong, R.E., on behalf of the Board of Trade, 
and it has passed without any alteration being required. 
The Bessbrook Spinning Company, owning very extensive 
mills and granite quarries at Bessbrook, has hitherto been 
obliged to cart all coals, goods, and stores from the wharves and 
railway stations at Newry, a distance of three miles. This traffic, 
including that incident to the village of Bessbrook, amounts to 
about 28,000 tons annually, and much inconvenience has been felt 
from having no better method of conveying it than ordinary carts. 
The directors of the company have for some time had in contem- 
pees the establishment of a tramway between Newry and 

sbrook, but the great obstacle to the carrying out of 
this has been the difficulty which would be encountered 
at both ends by the transhipment of the goods being neces- 
sary, as there were difficulties in carrying the tramway at the 
one end to the railway stations, and at the other to the various 
departments of the mills. These difficulties have now been 
entirely overcome by a modification of the usual wagon. The 
wagons are constructed with wheels having no flanges, and of 
sufficient width of tire, 2hin., to 

allow them to run upon the ordi- 

nary roads of the country. The 

SS front part of the wagon is carried 
on a bogie, which can either be 
pinned so as to make a fixed 
wheel base, or can be allowed 
freedom of movement as in an 
ordinary road vehicle. To the 
fore bogie horse shafts can be 
attached for use on the roads, 
The wagons will carry a maxi- 


mum load of two tons each, 


which, except upon very steep 
gradients, an ordinary horse can 
draw on the country roads. On 
the outside of the ordinary tram- 
way rails second rails have been 


laid of a lighter section, to which 


the ordinary rails act as a guard. 


The flangeless wheels run upon 


these outside rails, and their 


motion is restricted by the in- 


side rails. This ingenious plan 


was suggested by Mr. Henry 


Barcroft, director of the Bess- 


brook Spinning Company. The 
only motive — employed is 
electricity, and this is generated 
entirely by water power, so that 
steam plays no part whatever in 
connection with this line. The 
whole of the electrical details and 
all matters connected with the 
electrical et have been 
designed and carried out by Dr. 
Edward Hopkinson, of Manches- 
ter, who also, under the direc- 
tion of the late Sir W. Siemens, 
carried out the electrical portion 
of the work in connection with 
the Portrush and Giant’s Cause- 
way Tramway. The present 
line, however, shows advances 
in almost every point upon the 


ROUNDTHWAITE’S 


so good as it would have been if made progressively. Siemens- 


Martin steel is generally regarded as superior to Bessemer for | 


most purposes, especially ship and boiler plates, but it costs | here both goods and passengers are carried b 


more and cannot be made so quickly, nor in such large quanti- 
ties. There is reason to believe from certain statements made 
during the excursions held in connection with the Iron and Steel 


SEMI-PORTABLE BOILER. 


| 


Portrush Tramway. Though 
only three miles long as com- 
pared with five miles at Portrush, 
the loads to be carried are far in 
excess of those at Portrush. In the latter place the passenger 
traffic only is provided for electrically, and that only partially, but 
thesame means. The 
maximum gross load is 26 tons, consisting of a train of six wagons, 
which carry about two tons each, and the electrical locomotive 
weighing eight tons, which also forms the passenger carriage, and 


| is capable of accommodating thirty-four passengers. This load can 
| be brought up inclines averaging 1 in 85, at a speed of seven miles 
| an hour and up the stiffest incline of 1 in 50 at a speed of six miles 


Institute meeting at Glasgow, that before long not only will 
wrought iron be made of superior quality and in large quan- 
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the boiler to which the furnace is adapted is large enough to 
allow the furnace to enter or to be drawn out through it. The 
rear end of the furnace is also expanded and is connected with 
the back uptake. In the manufacture of these furnaces, the 
plates whilst hot are set to the required form upon a cast metal 
block. The furnaces have no seams or rivets which are exposed 
to the fire. 


A NEW DEPARTURE IN THE METALLURGY 
OF IRON. 


THE first iron manufactured referred to in the oldest of all books, 
and the only iron or steel known down to the year 1600, was 
wrought iron made by a primitive process analogous to that of the 
Catalan forge. Cast iron was obtained by mere accident in the 
15th century, the man who made it being under the impres- 
sion that he could hasten the process of making wrought iron, 
and he was not move astonished at the result he obtained than 
ever was a hen on seeing a duckling emerge from an egg. Fora 
long time people did not know what to do with the cast iron 
thus accidentally obtained, because this special.compound of iron 
and carbon requires much manipulation and many appliances to 
bring it into any desired form, and for nearly 100 years all that 
could be made out of it was castings. In the year 1784, how- 
ever, Peter Onions found out that, by the process of puddling 
or boiling, wrought or finished iron could be produced from pig 
iron. In 1855 Bessemer made steel out of cast iron, burning 
out the carbon by means of cold air forced through the molten 
mass, and in 1856 Siemens made steel by diluting the carbon of 
a bath of molten cast metal with the addition of wrought iron 
or iron.ore. 


Previous to the Bessemer process of steel making, the only 


tities by a direct and economical process, but also that steel will | an hour. The train can be started at any point on the line, even 
be madein an equally direct manner without having to passthrough | on the stiffest incline, with perfect ease. This is much in excess 
the intermediate range of cast iron, and that in large quantities | of the work done at Portrush, and much greater than has been 


and of quality equal to that by the Siemens-Martin process, and | 


at about half the cost. Moreover, it is said that there is reason 
to believe that by a different method of producing cast iron and 
slightly altering the condition of the blast furnace, pig iron will 
be made with less than 18 cwt. of soft coal to the ton of pig 
metal produced. This new departure in the metallurgy of iron 
must not be regarded as quite too Utopian, when it is considered 
that the theoretical amount of carbon n to make a ton 
of pig metal is considerably under 8 cwt. All that is necessary 
to accomplish the above results is to economically perform all 
the necessary operations in the blast furnace itself, thereby 
getting the maximum effect from the coal where that is 


required. 

During the late meeting of the Iron and Steel Institute at 
Glasgow we had the opportunity of seeing specimens of 
wrought iron which appeared as good as any wrought iron ever 
produced, if not indeed superior ; also steel samples which give 
every promise of satisfying the most crucial tests, and also 
samples of cast iron, all of which were stated to have been made 
by the processes of which we have given an outline. Without 
vouching for the statements made, we see no reason to doubt 
their accuracy, whether we regard them from a scientific, a 
practical, or a commercial point of view. A good deal of the 
above information we must certainly admit is merely predic- 
tion, the processes not yet having been carried out on the 
scale of actual working, but the simplicity and rational 
sequence of the processes recommend themselves to the 
judgment, being backed up by the testimony of practical iron- 
masters, who stated that the conditions mentioned actually did 
exist in the usual blast furnace practice. The only doubt ex- 
pressed was as to the possibility of stopping the operation at 
the critical point ; but all admitted that if this could be accom- 
plished, there was a vast future in store for the new method. 
We shall look forward with much interest to the further 
development of this new departure, which we are assured is on 
the point of being made on a commercial scale in at least two 
of the three kingdoms simultaneously. P. 


ROUNDTHWAITE’S BOILERS. 


THE engraving given above illustrates a portable engine | 
boiler, patented by Mr. Roundthwaite, of Green-lane, Ardwick, 
Manchester. The engraving explains itself. The fire-box is 
nearly globular, and consequently stays may be dispensed with. | 

This is only one of the forms which Mr. Roundthwaite has | 


accomplished on any of the German or American electrical rail- 
ways. The water —_ for the working of the line is situated 
about two-thirds of the distance from Newry, at Millvale, where 
there is a considerable fall. A turbine capable of developing up 
to 65-horse power has been erected by Messrs. MacAdam Brothers, 
of Belfast, and two generating dynamos, each capable of work- 
ing the full load, constructed by Messrs. Mather and Platt, of 
Manchester. They are of the well-known Edison- Hopkinson type. 
The current from the generating dynamos is conveyed to a con- 
venient switch board, and thence to the conductor, which ist 

of an inverted steel channel carried on insulators, and fixed mid- 
way between the ordinary tramway rail. From the conductor the 
current is taken to the motors on the car. These have been con- 
structed by Messrs. Mather and Platt, and are of the same type as 
the generators, They have been specially designed by Dr. Edward 
Hopkinson for the work which they have to do, and are capable of 
developing up to 25 indicated horse-power. The car is geared so 
as to be able to run at a maximum speed of fifteen miles a hour, 
and this speed is easily attained on the level and up the whole line, 
when the car only is run without the train of trucks, The two 
cars which constitute the passenger department of the rolling 
stock, and which are both fully equipped electrically, have 
been built by the Ashbury Carriage Company of Manchester. 
The driver stands in front on a platform, and has complete 
control. e@ cars are carried on Testes at both ends, and, 
though 35ft. long over all, they readily pass round the 
terminal curves at either end of the line, the radius of which 
is only 55ft. This arrangement enables the car to always 
run in the same direction, so that there is no need to reverse it, 
which can, however, be easily done. About the middle of the line, 
at Millvale, there is a country road which the tramway crosses at 
an angle, so as to make a level crossing of over 50 yards in length. 
The conductor could not be carried here in the same way as over 
the rest of the line for fear of injury to passing horses, but the 
difficulty has been got over in a most ingenious manner. Instead 
of being carried at the level of the rails, the conductor is supported 
overhead, and consists of two copper wires carried at a height of 
about 15ft., which will allow of any loaded carts | rend freely 
underneath, The car passes under the supports of these wires, 
and a collector fixed on its top catches the wires and slightly 
lifts them, making a good contact. The current is thus never 
broken, and the wires can hang quite freely without any special 
form of collector being necessary beyond an iron bar across the top 
of the car. This plan has been patented by Dr. John Hopkinson. 
The permanent way has been constructed under the direction of 
Mr. J. L. D. Meares, C.E., of Newry, assisted by Mr. F. S. Thomas, 
C.E., and is of substantial construction throughout, 


Tue annual production of asphaltum in the United States is 
about 3000 tons, having a spot value of 10,500 dols, 
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TIE ENGINEER. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents, 


THE STRENGTH OF BRIDGES, 


‘sikj~—In your issue of July 5th there are several topics which 
tspecially interest me, and about which I would like to express an 
opimion, The first is an extract from the Chicago Herald concern- 
ing American railway bridges, which, it appears to me, you use in 
a manner disparaging to those structures. In the first place, the 
Chicago Herald is not a technical paper, and in the second, the 
quotation is merely the opinion of an engine-driver—a man utterly 
incompetent to pass an opinion of any value concerning such a 
complicated structure as a railway bridge. He says: ‘‘Did you 
ever ride on a locomotive? on the cow-catcher? Well, then, you 
must have noticed that whenever she strikes a bridge she seems to 
drop down a little. Its the nies settling under the terrific pres- 

. sure,” &c. Of course the bridge will settle. For what other 
reason is the camber putin? Such a settlement is not injurious to 
. a well-proportioned structure, for it immediately regains its 
. original shape and position upon the removal of the load. Eng- 
‘lish bridges must spring more than American, for with near: 
, the same intensities of working stresses the former have mw 
. shallower trusses than the latter. Experiments have lately been 
;made in the United States on the actual vibration of bridges with 
i rapidly passing loads, the results showing that the dynamic effect 
ihas been over-estimated. 

I have lately been experimenting upon single members of iron 
rrailroad bridges, so as to ascertain the ratio between the effects of 
ttrain loads statically and dynamically applied. The experiments 
ewere a failure, owing to the fitting of the aspen, the play 
‘of the pins in the holes proving to be greater than the stretch in 
‘the bridge member, the length of which was necessarily restricted 
tto6ft. With a reduction in the multiplying power and larger pins 
Il hope to obtain satisfactory results a few months hence, 

As a general rule, English engineers may be said to have a very 
low opinion of American bridges. The reason is partly because 
they know very little about American structures, It is true that 
there are both bad and good bridges in the United States. The 
former are built by inferior bridge companies, and designed by men 
unworthy the name of engineers. In fact, many of them do not 
Paes to be engineers. This last remark applies to highway 

ridge designers. But there are at least half a dozen bridge com- 
panies in the United States engineered by men who stand in the 
foremost ranks of the profession, and these build bridges that for 
strength, stiffness, economy of material, and scientific proportion- 
img excel those built in any other country. For instance, not one 
ef these engineers would think for an instant of making such a 
fault as that pointed out in your same issue by Mr. W. C. Kernot. 
Such a mistake would be a disgrace to the most inferior of Ameri- 
can highway bridge companies. With all the remarks in Mr. 
Kernot’s letter I most cordially agree, and it is to be hoped that 
he will not confine his observations to this one case, but will show 
up the weak points in rivetted connections of web members to 
chords; the variation of the line of pressure from the centre of 
vity of the chord section, even when the chord is straight 
sa ponet points; the triangular intersection at panel points 
of the web and chord stresses in trusses not pin-connected ; the 
insufficiency of pony trusses without side bracing to resist wind 
pressure ; the faulty attachment of floor beams to trusses, &c. 

But to return to the opinion of the engine driver on the New 
York Central, his dread must be due to one of two causes—first, 
the vertical blows of the on-coming engines; and secondly, the 
horizontal thrusts of the same. If it be the first reason, I fail to 
sce how he has bettered himself by changing to a single track road; 
for, although in bridges on the latter there can be only one “‘ blow” 
to be resisted, the trusses have only half the strength of those on 
double track roads. If it be the horizontal thrust that he fears he 
may set his mind at rest; for the lower lateral systems of first- 
class American railroad bridges—and undoubtedly those on the 
New York Central must be such—are capable of withstanding far 
greater stresses than any that could be produced by the thrusts of 
two trains, even when the brakes on the locomotives are set as the 
trains reach the bridge. 

Concerning this point I would refer those interested to chapter 
xxiii. of my treatise on ‘‘A 4 Sag of Iron Railroad Bridges for 
Japan,” copies of which may be found in the library of the Insti- 
fation of Civil Engineers, and in the libraries of the principal 
English universities and technical colleges. In the same treatise 
wilt be found a detailed description of the best kind of lower 
lateral system, showing that lower latcral struts are required, and 
that the floor beams should not be used instead of these members. 

It appears that a number of your readers have been worryi 
emis concerning the ‘‘laws of motion,” and have succeed 
in getting themselves pretty a mixed as regards force, 
energy, momentum, work, effort, and all the other terms that one 
finds in treatises on dynamics. A similar discussion with a like 
result has “7 | been taking place in some of the American tech- 
nical papers. In my op all this trouble is due to the fact that 
the various treatises on dynamics fail to show the exact relation 
between these quantities, and do not sufficiently explain funda- 
mental and secondary units. If one starts out with the principle 
of the conservation of energy, and the fact that bodies at rest or 
in uniform motion are acted upon by a system of balanced forces, 
the difficulties will eventually vanish. The term force should be 
made to depend upon that of work or energy, and not be treated 
as something tangible. Force is merely rate of change of energy. 
This definition will apply to forces that act on a body at rest; for, 
if the balancing force were removed, motion would occur, and the 
rate of change of energy could be measured. Here comes in the 
necessity for a perfect comprehension of the fundamental and 
secondary units. 

But—some of your correspondents may suggest—if the subject 
be not such a difficult one, why doI not clear it up? The reason 
is that it is several years since I left the domain of “‘rational” and 
entered that of ‘* technical” mechanics, Besides, there is a friend 
of mine who is now preparing a treatise upon ‘‘ Dynamics” that I 
think will cover the ground in a satisfactory manner, 

Tokyo, Japan, August 2nd. J. A. L. WADDELL, 


ENGLISH AND FOREIGN STEAM ENGINES, 


Srr,—Your outspoken language in the i article of to-day’s 
issue is just what is required ; it may not be welcome to the e, 
butit is very wholesome, and to such as read and profit by it there 
cannot fail to be advantage. Probably few men know s0 little about 
their busi pr ion as engine builders ; they seem void of 
all notions of proportion. Of course there are exceptions; but the 
number who know how, or care, to build an engine on correct lines 
is very limited. America has one or two marked exceptions—good 
finish, correct balance of parts, and fair notions of governing. 
Belgium contains one or two firms who are equal to the best 
American. When you come to think over the many of our own 
British makers, no one can name six firms who can make an 
engine in due or proper emg 

Probably 80 per cent. of the beam engines are badly out of balance; 
smany that I have seen would do with one ton of metal patched on 
4o one end of the beam to make them equal. Can this be called 

engineering ? 

Horizontal engines are nearly as bad. I have seen, not ten miles 
from here, an engine working—made by a firm of excellent name— 
with a connecting rod four or five times too heavy, and throwing 
the engine out of balance, ruining the gearing and making bad work 
inside the mill, Then there are fly-wheels too light, and fly-wheels 
not balanced; bearings short, and shafts unduly weak. No wonder 
we have breakdowns. Engines in many cases are not built, but 
seem to be thrown together. Then, in addition to want of balance 

_ and proportion of parts, there is the vital question of governing. 


With the exception of some half a dozen makers—whom 11 


will not hint at, much less name—there probably is not any 
builder who can run an undeviating and straight course under a 
varying load or under changing steam pressure. Iam within the 
mark when I say that 99 per cent. of builders cannot acoomplish 
this vitally necessary and yet simple feat. I will prove it to any 
one who may feel disposed to question my assertion. I have heard 
of gold medals being given for engines on running at a supposed 
speed of sixty revolutions per minute; the actual speed is constantly 
ranging from 54 to 66, Is this engineering? 

Expensive plants are laid down for electric lighting, and when 
every known improvement is added for good results, the whole 
thing is marred by an engine that cannot govern within 10 to 20 per 
cent. Is there a single engine now working at the Inventions 
Exhibition whose maker will say he can govern them within 5 per 
cent.? I think I can prove that the first one I am led to will vary 
over 10 per cent.* 

If your leader and my remarks will lead our engineers to look 
these points up, and set them to think how they can make more 
perfect engines, and if the users of steam power will only inquire 
into the real merits of various makers and buy only the best, the 
whole lump will soon be leavened, and in a few years many of the 
present monstrosities will have been thrown into the scrap ore 
and their place occupied by engines built by careful and scientific 


men. OBSERVER. 
Manchester, September 12th, 


Sir,—Your article in this week’s ENGINEER concerning the above 
and the Antwerp Exhibition has greatly interested me, and I sin- 
cerely trust it may receive the attention it so truly deserves by my 
fellow-engineers throughout the country. Itcannot be too publicly 
reproduced by the local press amongst the iron industry, and by 
such means become distributed broadcast. Ihave taken the oppor- 
tunity of visiting the Exhibition at Antwerp on some few occasions, 
and from inquiries I have made, and general observation, I can 
but conclude, first, that we are run close in the production of 
first-class machinery; secondly, that such machinery is value for the 
money, or in other words, that the prices asked there allow a very 
fair profit as considered with respect to prime cost if produced in 
this country. I may say that some special tools are shown there, 
and these are excellently designed, and constructed with a due 
regard to lung life. They are what one might call almost high- 
— but then they are just such as one might require and have 
aith in as being good, serviceable tools, 

Now, to get at one root of an all-absorbing topic—“‘ dulness of 
trade” in England—and as engineering is one of our chief trades, 
I have one or two facts that strike me very forcibly, as they con- 
tinually appear before me in my branch of the business. 
I observe a great demand for “cheap stuff,” and as I cannot 
supply it, some nine-tenths of my inquiries result in ‘‘no order.” 
By cheap stuff I mean the ‘‘ cheap-and-nasty,” and I know my 
brother manufacturers will understand to what this refers without 
further explanation. The reason why I can’t supply it is the best 
of all reasons, and that is, I won’t ; and yet, Sir, my business has 
increased some five-fold during the last fifteen years. Granted the 
profits are not so great; but the good article I endeavour to turn 
out commands a fair profit. 

Now those demanding the cheap stuff are not the bond fide users, 
but the middle-man or dealer—merchant if you like; the one who 
buys to sell again, and to reap a profit out of my wares and brains. 
He gets an indent, frequently for the articles made by me, and 
illustrated in my trade book, which I issue at great cost in all 
countries. This individual tells me he can get a similar article 
cheaper. He does so, with the result that the colonial or conti- 
nental customer finds himself taken in with an inferior article, 
and, as far as I know, is not heard of as a customer in this country 


again. 

I have not the least fear of foreign competition when quality is a 
sine qud non, and until the makers of inferior articles are run to 
earth, and those who are so ready to palm them off as the genuine 
thing, or equal to it, I opine that England’s engineering industry 
must materially suffer for a time. AN ENGINEER. 

September 14th. 


S1r,—I read your article under the above heading with some con- 
siderable interest, but I think you have overlooked the fact that there 
is just now a very great mania for the lowest price in almost every- 
thing, and consequently good makers find themselves at a very 
great disadvantage, as they are unable to compete against the low 

rices of inferior makers—more particularly in our foreign trade. 
believe that our best manufacturers are still superior to the 
foreigners, if buyers will only take the trouble to find them, as so 
many firms are now making cheaper and inferior machinery to 
meet the demand. Iam of opinion that our merchants and sbip- 
pers are the greatest enemies to first-class manufacturers ; they 
receive orders to send out abroad, say, certain machines, and ask 
for prices from manufacturers of all kinds, and generally select 
those at the lowest prices, and out of which they get the highest 
commission, The quality they know but very little about, conse- 
quently their clients receive a quantity of cheap rubbish. Some 
merchants profess to enquire into the quality, but not being engi- 
neers, they are very easily deceived by a sharp, clever salesman. 

I know that there are firms here making cheap machinery for 
abroad whose trade at home is comparatively small. These firms, 
as a matter of course, use all means possible to push their trade by 
advertising and exhibiting at all foreign exhibitions; while many 
good makers are content with a trade at home, and to rely upon 
recommendations, instead of advertisements, &c., as they know 
they cannot contend against these low prices. 

Then, again, there are many who abstain from exhibiting at 
foreign exhibitions, as they think they do this country a great deal 
of harm, and that instead of increasing their trade, they are only 
educating the foreigner. 

Consequently I do not think that English exhibits at a forei 
exhibition are fair samples of what our engineers cando. At the 
same time I am glad that attention has been drawn to the matter, 
as it is no doubt a very serious one for English engineers. 

London, September 14th. H. J. W. 


Srr,—I hope that the important questions raised in your article 
on this subject will not be suffered to ge The time is ma gor 
for stating the truth, which is just this—that we makers of 
machinery in this country are in the hands of middlemen. Take 
my own case. I build steam engines for export. Now I never see 
the user. These engines are bought from me by agents, and they 
pay promptly. I have made inquiries, and I find that these agents 
get at least 50 per cent. more money than I do. I have tried 
trading direct with South America, and I lost by it. I do not 
know Spanish. I employed an agent who did—a man who knew 
the country well—and he robbed me. Now, under the circum- 
stances, what are we to do? I say plainly that I eannot make a 
good engine—no one can—for the price I am obliged to take; but 
if I did not take what I can get I mightshut up my shops. AsitisI 

et plenty of orders for engines of which I am myself ashamed ; 
ut I get a good living out of them. 

So far as I can find out, the system on which Belgians trade is 
different from ours, and the makers of engines do not lose so much 
as we do. The middleman, Sir, is the incubus under which we 
groan; and I earnestly invite my fellow-sufferers to try whether it 
is not possible to put foreign trade relations on a better footing. 


Birmingham, September 15th. NEMO, 
THE TRAINING OF ENGINEERS. 
Str,—As a subscriber, I was astonished and pleased to see in 


our issue for September 4th the leader on ‘School and College 
Sislsing for Engineers.” I was intending to write you a short 


récéuitt’ of ‘nly 's¢hool 
wert séd that they leave nothing to. be desired. I heartily 
‘ydu ‘oti article, and hope it may be the means of’ 
altering the system. 

My idea is, that nitending to be a works’ manager shuld’ 
spend, in the first place;'t+7 ‘years in the pattern shop, and if the“ 
foundry is on the premises he wéu!d be abte during that time to, 
pick up a good knowledge of mouldinz}' simply by watching and 
asking information from the men; then to‘ spend tlirde years at’ 
fitting and turning, and to proceed thence to the andwing-cftiee’ for. 
two years. This gives a total apprenticeship of seven*years, which: i 
time ending at twenty-one, makes it necessary that the lad ‘shotld: 
leave school at fourteen. Now it will be evident to anyone that* 
under these circumstances there is no time to learn such unneces- 
= | subjects as Greek, Latin, &c. I think after three years fitting 
and turning a lad ought to be able to earn journeyman’s wages, if 
it became necessary for him to do so. 

But this is a subject worth discussing, and perhaps some of your 
correspondents may hold different views to me. 

September 13th, LocomorIvE, 


reer, but your ideas are so thorough and so 


WESTMINSTLI. ABBEY ORGAN. 

S1r,—Allow me to congratulate you on the very excellent 
description and soommpanying drawings of the Westminster Ab! 
organ which appeared in your issues of the 21st and 28th ult. 
trust that this is a subject which will receive increased attention in 
the columns of THE ENGINEER of the future, for organ building of 
the — day embraces and exhibits in combination more modern 
mechenical appliances, and lays under contribution the kindred 
arts and sciences toa greater extent, than scarcely any other in- 
dustry. An examinatiou of a few of the sp of organ building 
as exhibited in the Inventions Exhibition will give ocular proo’ 
of my assertion. 

I think, then, it will need no apology on your part to give to 
your subscribers, particulars from time to time of organs in course 
of erection, as there cannot fail to be much mechanical and scientific 
matter interesting to your readers, considered apart from musical 
details. In common with a great number of your Scotch readers, I 
would ny welcome a ee of the magnificent organ 
erected by Lewis and Co., of London, in St. Andrew's Hall, 
Glasgow, and also particulars of an organ built by the same firm 
and erected at Upper Norwood, which has the interesting pecu- 
7 of being actuated both in the keyboard, draw-stop, and 
pedal actions solely by electricity. Once more thanking sou for 
the appearance of the articles referred to. W. Eaps. 

Berwick-on-Tweed, September 9th. 


BLOCK SIGNALLING. 

S1r,—More than forty years ago my father—Mr. M. Browne, 
Coroner of Nottingham—told me that in connection with an 
inquest which he had held on a railway fatality, caused by a train 
being started too soon after its preceder, he had written to the 
Times a letter suggesting that no train should be started till its 
preceder had been signalled as beyond the next station. I take 
this to be “‘ block signalling,” and that he was the inventor. He 
tells me that his plan was afterwards urged at the British Associa- 
tion by Dr. ended who received a vote of thanks for it. He has 
no copy of his letter, but he says it was signed with his initials, 
““M. B.,” and may be found in the Zimes for 1844. He will 
explain further if you care to refer to him; but if the matter is of 
importance, the best plan will be to find his letter. My father 
tells me that his idea tended rather towards the train moving the 
signal with a wire, but he thinks a juryman suggested the use of 
the telegraph, which was then beginning to be talked about in con- 
nection with railways. HvucH Browne. 
Nottingham, September 11th. 


Srr,—I have ascertained that Mr. Edward Umbers is still alive. 
I received a note from him this morning, in which he says he was 
not the inventor of the block signal. Now I should be pleased to 
know in what form block signalling was first recognised as such? 
From 1858 to 1862 I was at school with two of Mr. Umbers’ sons, 
and at that time he was engaged in experiments on points and 
signals, and succeeded in moving them together either on or off at 
a fixed point by levers. This I consider was the block system in 
its first stage. Now, of course, after twenty-five years, and with 
the rapid strides made by the electric signals, we have far superior 
workings both in the signal apparatus and the points, but it has 
i the fruit of years of — and i 


Tuomas HICKEN. 


PATENT-OFFICE MANAGEMENT. 

Sir,—I should like to direct attention through your columns to 
the continued bad management apparent at the Sale Department 
of the Patent-office. Last Saturday—a day on which many fresh 
specifications are published—I waited a quarter of an hour while 
my order was being executed, and nine other persons were similarly 
situated, and during all that time not a single official put in an 
appearance. In reply to an inquiry whether the staff were awa 
for their holidays, I was told that they were busy upstairs. As 
the orders are given in writing, no speaking being n . 
would suggest, Sir, that the Government should employ in this 
department an unfortunate class of the community, viz., deaf 
mutes, which would be a philanthropic act, at the same time that 
purchasers would not be kept waiting while the officials were busily 
engaged in discussion elsewhere. 

A PURCHASER AND A SYMPATHISER WITH Dear MUTES. 

September 15th. 


STRAW BURNING ENGINES, 

S1r,—We note that in your issue of September 4th, in an article 
“On Straw Burning Engines,” you refer to a paper by the late 
Mr. Head, of Ipswich, read before the Institution of Civil Engi- 
neers on January 30th, 1877, in which Mr. Head gives the amount 
of straw burnt on the Head and Schemioth’s system as about 21 Ib. 
per horse-power per hour. In July of that year we made further 
improvements in our patent straw-burning engines, and since that 
time the consumption of straw has been reduced to 101b. or 12 lb. 
per horse-power per hour, and this amount is the gross weight of 
the straw used without deducting the weight of the ashes, as 
yay to have been done in the trial you allude to. We shall be 
glad to show one of our patent engines at work here, burning under 
121b. of straw per horse-power per hour, to any one interested in 
the subject. RANSOMES, SIMS, AND JEFFERIES, 

Ipswich, September 16th, 


THE HOLYHEAD MAIL SERVICE. 

Sir,—I believe in the winter of 1861 or 1862, the Connaught 
left Kingstown for Holyhead for a morning’s passage, but turned 
back after being out a short time, in consequence of a heavy N.E. 
gale. This was before the turtle-back deck was added. This is 
the only occasion of ever failing to make a passage. 

September 15th. PASSENGER. 

[She waited half an hour, and when the storm moderated a little 
went to sea again, and made her trip.—Ep. E.] 


UNIVERSITY COLLEGE, BRISTOL.—We are informed that the 
vacant Chair of Physics and Engireering in this College has been 
filled by the oe to the post of Professor John Ryan, 
M.A., King’s College, Cambridge, D.Sc. London, and member of 
the Institute of Mechanical Engineers. Dr. Ryan, who is a prac- 
tical engineer, has hitherto held the appointment of professor of 
mechanics and engineering in University College, Nottingham. At 
Bristo) he succeeds Professor Thompson, now principal of the 
Finsbury Technical College, and Professor Hele Shaw, recently 


* This is not true of the large engines.—Ep, E, 


ep int : to the professorship of engineering in University College, 
iv 3 
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By the engravings on pages 218, 219, and 220, we illustrate 
the water supply works recently carried out for the Wem Union 
in Shropshire by Mr. T. S. Stooke, C.E. On page 218 will be 
found a section of the well and buildings. On this page we 
illustrate the storage tanks, &c., and the engine and top of the 
well, On page 220 will be found a general plan of the engine 
and boiler houses, and a section of the stack, and half elevation 
of the stack. 

Previous to the construction of these works the water used 
was obtained from various wells in the town, but this 
supply became so impure that it is surprising no outbreak 
of disease occurred. Early in the year 1881 various 
plans and estimates were furnished to the authority, and 
subsequently a committee was appointed to report upon the 
supply from springs at Palms’-hill, but the county analyst 
gave an adverse report on account of the hardness of the 
water from the presence of an excessive quantity of lime salts. 
Finally, Mr. T. S. Stooke, C.E., was instructed to make a 
thorough survey of the whole district, with the result that he 
reported the best source for a constant supply of good water to 
be situated between Preston Brockhurst and Besford, about three 
anda-half miles south-east of Wem, from the Bunter series of the 
new red sandstone, by sinking a well near the village of Preston 
Brockhurst, on the property of Sir Vincent Corbet, Bart., at a 
point he selected about 700 yards to the east of Sir V. Corbet’s 
waterworks. Mr. Stooke explained that the water from this 
source would be found to be of a much softer nature than any 
water would be that was obtained from the marl measures, and 
this has been proved to be the case, 

On Sir V. Corbett, Bart., giving his sanction for a trial bore 
hole to be made at this site, the Board adopted Mr. Stooke's 
recommendation, and a test bore hole was put down to the depth 
of about 90ft., which gave a very satisfactory indication of an 
abundance of water. 

The Local Government Board were then applied to for 
sanction to carry out the scheme, under the plans of Mr. Stooke, 
and an inquiry was held on the 22nd of August, 1882, and sanction 
given for a loan of £250 for the preliminary work of sinking the 
well, so that the quantity and quality of the water might be 
ascertained, with the understanding that if such was satisfac- 
torily proved, the Local Government Board would sanction the 
necessary loan of money for the full and complete execution of 
the scheme, 

Sir V. Corbet having met the Board of Guardians in a liberal 
manner by granting the two sites of land necessary for the 
execution of the works, a contract was entered into in Septem- 
ber, 1882, for sinking the well. The well was carried to the 
depth of about 70ft., at which depth it was connected by a 
heading to the bore hole, with the object of securing storage. 
The well, of 6ft. diameter, was lined with brickwork, sur- 
rounded with tough clay puddle, to a depth of 224ft. from 
the surface, in order to prevent effectually the percolation of 
any surface water into it. The yield of water at the completion 
of this contract was found to be upwards of 130,000 gallons in 
the twenty-four hours, being nearly five times as much as the 
estimated supply required for the district. A sample of this 


water was secured and sent to the Local Government Board, 
together with a report of the quantity pumped. The following 
particulars are taken from the report of Dr. Franklin, F.R.S.:— 
Results of analysis expressed in grains per gallon :— 
Nitrogen, as nitrates and nitrites .. .. .. .. «. 
Total combined nitrogen .. .. .. .. 
Previous sewage or contamination :— 


valves, fire-plugs, and other fittings. Mr. Oliver Jones, of 
Shrewsbury, for the erection of engine and boiler houses, 
chimney, cottage, service reservoir, and boundary walls, with 
entrance gates, &c. Messrs. Altree and Lea, for the supply 
of iron roof for the water tower at the workhouse, which firm 
also supplied the ironwork for the engine and boiler house roofs. 


The works were commenced in May, 1883, and water was 
first delivered to the town on the 8th February, 1884, since 
which time it has been continued without intermission. The 
following is a short description of the works:—The pumping 
station, situated near the village of Preston Brockhurst, is 
about 33 miles from Wem. It consists of a quarter of an acre 
of land, on which are erected the engine and boiler ‘houses, 
chimney, and cottage, the buildings being 
of a substantial character, and built of the 
local white Grinshill stone, with redstone 
facings. The engines are horizontal non- 
condensing, and each engine is in all re- 
spects entirely separate from the other, so 
that in case of an accident occurring one 
engine is always available for maintaining 


the supply of water to the town. Each 
engine is 6-horse power, and lifts the water 


TANK 


from the well into a cistern placed under 
the engine-house floor, from which it is 
forced from the ram pump of the engine 
ee through about 3000 yards of 5in. pipes into 
the service reservoir, situated at an alti- 
tude of 90ft. above the engine-house floor. 


c— 


Brick wo Side Elen of Engine and Well, 


“ This water, although slightly turbid, contains but a moderate 
amount of organic matter, and chiefly of vegetable origin.. It is 
of good quality for drinking, and, being fairly soft, it is also well 
suited for washing and all other domestic uses.” 

On this satisfactory result being obtained, the sanction of the 
Local Government Board was secured for the carrying out of 
the scheme. 

Mr. Stooke submittted to the Board of Guardians complete 
specifications and drawings for the execution of the work, and 
tenders were invited, which resulted in the following contractors, 
viz.:—Messrs. Renshaw and Co., Kidsgrove, for the supply, 
delivery, and erection of duplicate engines, boilers, and pump- 
work ; also for the supply of about 300 tons of cast iron pipes 
for mains, and columns, girders, and other ironwork for the 
covered service reservoir. Mr. William Davis, of Portmadoc, 
for laying the pumping and service mains, with all n 


ecessary 
connections. e Glenfield Company for the supply of all 


The total lift from the bottom of the well 
to the reservoir is 160ft. The well is 
covered with iron plates, and is provided 
with access door, and iron ladders are fixed 
in it in order that easy access may be se- 
cured at all times to the pump work. The 
engineman is also provided with a lathe 
and smith’s anvil and tools, in order that 
he may do the principal part of any neces- 
repairs. 


sary 

The site of the service reservoir occupies a quarter of an acre 
of land, and is situated on the highest ground of Palm’s Hill, 
adjoining the highway. The water from this reservoir gravitates 
to the town through about 3500 yards of 6in. pipes. The founda- 
tion of the reservoir is concrete, which rests on an excellent bed 
of marl, The retaining walls are of Grinshill rock-faced masonry 
backed with tough clay puddle. There are two rows of cast 
iron columns in the reservoir, resting on ashlar foundations, and 
connected at the top by cast iron girders, from which girders 
there are sprung Qin. brickwork arches, thus covering the entire 
reservoir. On this brickwork is laid 4in. of concrete to prevent 
the infiltration of any surface water, while 4in. agricultural 
pipes are laid on the haunches to carry off the surface drainage. 
18in. of soil, turfed, is laid over the whole covered reservoir and 
the water is therefore thoroughly protected from the influence 
of the sun’s rays, while, at the same time, due provision is made 
for efficient ventilation, and av entrance to examine the reservoir 
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is secured by iron steps. The stop valves on the mains are 
arranged within the reservoir site of land, so that the town can 
be supplied direct from the pumping station without the water 
passing into the reservoir at all, if necessary. The reservoir has 
a storage capacity of 90,000 gallons, and overflows when the 
water is 11ft. in depth; the contents being equal to an esti- 
mated supply for three days of 15 gallons per head per day for 
2000 persons, which is about the present population of the 
town of Wem. The service mains are laid in all the streets of 
the town, and are also extended to the Wem Workhouse, to 
which the water is supplied. At convenient positions adjoining 
cottage property fifteen anti-freezing drinking fountains are 
placed, two street watering posts are erected at convenient 
positions, and thirty-six fire hydrants are inserted in the mains, 
their position being indicated by F.P. plates. 

The Board of Guardians have approved of and adopted a code 
of bye-laws and regulations, prepared by Mr. Stooke, for con- 
trolling the supply of water, and all the fittings used are of one 
make and stamped with the maker's name. The cost of the 
works, inclusive of the purchase of land, and all c , is 
£5450, which money has been borrowed from the Loan Com- 
missioners at 32 per cent. interest, repayable in the term of 
thirty years by sixty half-yearly instalments. The principal 
items of the cost are as follows, viz.:— 


Engines, boilers, and pumps - 750 4 2 
Castironmains .. .. .. .. . 3 2 
Bore-hole well and heading... .. .. .. .. — 
Buildings, reservoir and boundary walls, fc... - 1490 15 5 
Drinking fountains, valves, and other fittings .. 221 6 7 
Purchase of land and charges oo oe 191 2 6 
Miscellaneous charges .. .. 455 0 2 
Total £5450 0 0 


The actual supply of water to the town during the last few 
months has averaged about 9000 gallons per day, which is anly 
about 44 gallons per head of the present population. This 
quantity will be largely increased as the private connections 
to the houses are extended. At the same time the small 
quantity used tends to show that little or no waste takes place, 
a circumstance which is chiefly attributable to the conduits 
being placed in the streets where they are under constant 
supervisiun. The working expenses attending the pumping of 
the water to the town may be taken at £100 per annum, and 
this sum would only be increased by the cost of fuel for any 
additional delivery of water. Although the town has received 
a constant supply for the last twelve months, the water still 
rises to its old level in the well, viz. 32}ft. under the engine- 
house floor, thus showing a total depth of 38ft. of water. The 
worage room mede at the hottom of the well has never been 


Front Elevation Boilers. 


drawn on since the supply has been delivered to the town, 
and this affords clear proof of the superabundant water-yielding 
qualities of the new red sandstone in this particular district, 
and indicates that the Board of Guardians would be fully 
justified in entering into agreements for the supply of 
water to other parties requiring it in the neighbourhood. 
The domestic water rate is based upon the poor rate assess- 
ment at 1s. in the pound, with a scale of charges for extra 
and special uses of the water. Gasworks, breweries, schools, 
and the workhouse are charged at the rate of 1s. 4d. per thou- 
sand gallons, which supply is given by meter. In accordance 
with the terms of the purchase of the land from Sir Vincent 
Corbet, a supply of water is already pumped from the works 
every week into his service tank on Gringhill-hill, the necessary 
work for this connection being carried out by Mr, George Evans, 
of Shrewsbury, Sir Vincent Corbet having ceased to take a supply 
of water from the works he erected at Preston Brockhurst some 
time since, which water was obtained from springs on the marl 
measures, and contained a hardness of 27 deg., whereas the 
hardness of water from the Wem Works, as before shown, is 
only 10°8 degrees. 

In February last the number of dwelling-houses connected 
with the water mains was but 84. There are stand pipes in the 
town from which cottagers can draw their supply of water. 
There is, however, a large number of houses still unconnected 
with the water mains. A comparison of the analysis of the new 
supply, and that of the previous supply of the Union Workhouse, 
which may be taken as representative of the water obtained 
from the town wells generally, together with the remarks on 
the latter, will give some idea of the possible risk to be run by 
allowing any use of the old contaminated well supply of the 
town. 
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On this analysis, Dr. Frankland remarked:—“ This water 
contains a very large proportion of organic matter, which is to 
a great extent of animal origin, it exhibits also evidence of 
extensive previous pollution with sewage or other refuse animal 
matter, probably the soakage from drains or cesspools. It is a 
dangerous water, and quite unfit for dietetic purposes ; it is 
excessively hard, and therefore unsuitable for washing and 
other domestic purposes, 100,000 lb. of this water had been 
polluted with an amount of animal matter equal to that con- 
tained in 35,980 lb. of average London sewage.” 


ECHAIG BRIDGE. 


THE development of the new circular route in Argyleshire by 
the road from the Holy Lock on the Firth of Clyde to Inverary 
on Lock Fyne, in connection with the fine steamers running 
from Glasgow, directed attention to the state of the bridges on 
the route, and it was found that some of the bridges were too 
weak and decayed for the traffic of the heavy coaches laden with 
tourists, and accordingly the Argyleshire Road Trustees— Dunoon 
district—directed their engineers, Messrs, Bell and Miller, West- 
minster and Glasgow, to design bridges more suitable, One has 
just been completed and opened by the trustees over the river 
Echaig, which we illustrate ou page215. Itisanornamental girder 
bridge of iron, with stone abutments and masonry towers at the 
termination of the girders, It is 70ft. span and 20ft, wide 
between the girders’ The roadway is formed of transverse 
lattice girders of wrought iron, sustaining cast iron arched 
plates filled in above with Portland cement concrete to the road 
level. The contractors were Messrs. Hanna, Donald, and 
Wilson, Abercorn Works, Paisley. 


THE REPRESENTATION OF BRITISH CoLumBIA IN Lonpon.—By 
an Order in Council, dated British Columbia, June 23rd, Mr. H. C. 
Beeton, of 33, Finsbury-circus, has been appointed Agent-General 
for the Province of British Columbia in London .o-Colontes and 
India. 


A PROPOSED PERSIAN RAILwAYy.—The Russian papers state that 
M. Gasteiger, an Austrian engineer in the Shah’s service, has 
arrived at Resht iu order to make the necessary inquiries as to the 
construction of a permeres line of railway from that town to 
Kasvin. According to M. Gasteiger, the cost would be only 110,000, 
tomans, and the work would be completed in three years. As the 
toman has varied in value from 12s., it most recent approximate 
price, to £3, it is not easy to measure M. Gasteiger’s proposition 


with precision; but it is, of course, something to. know that the 
Shah approves it in principle, 
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RAILWAY MATTERS, 


TuE largest profit by a German railroad in 1883 was 9°59 per 
cent. by the Right Bank of Oder Railroad, Four German roads 
earned more than 8 per cent., two more than 7 per cent., but no 
other earned as much as 6 per cent., while fourteen earned less 
than 3 per cent. 

In Austria in 1883 the highest rate of profit on a railway was 16°12 
percent. by the Emperor Ferdinand Northern, and the next 9°40 per 
cent., while three others earned more than 8 per cent., two more 
than 7 per cent., and seven others more than 6 per cent. But 
twenty-six earned less than 3 per cent., twenty less than 2 per 
cent., and eight less than 1 per cent. In Poland, the Warsaw and 
Vienna Railroad earned 13 per cent, 

On Monday night, the 17th ult., an accident occurred near 
Brampton, on the Great Eastern Railway. The rear carriages of 
an excursion train broke loose, the Westinghouse brake instantly 
applied itself and stopped both portions, thus preventing what 
might have been a serious accident. Without such a brake the 
carriages would certainly have run back down the incline, and no 
one can tell what results might have followed. The action of the 
brake in this instance, and of the “ leak-off ” at Swadlincote, form 
a striking contrast. 

THE following resolution has been passed by the Birmingham 
and Aston Steam Tramways Co.:—“‘The manager having sub- 
mitted a scheme for the reduction of the working hours of the 
engine drivers, guards, and checkers, it was proposed by the chair- 
man, seconded by Mr. Thomas Smith, and unanimously resolved, 
that as soon as the manager can make the requisite arrangements 
by obtaining the additional staff, the working time be reduced from 
fifteen hours as at present to twelve hours per day, without any 
diminution in the amount of the present rate of wages.” 


THE Manhattan Elevated Railroad Company, of New York, has 
experienced considerable trouble ever since the road was opened 
from the locomotive cabs shaking to pieces or rotting out, the life 
of a good wooden cab seldom esting five years. To obviate 
these difficulties the mechanical department have recently designed 
an iron cab from which great durability is expected. No. 12 sheet 
iron is used, stiffened with angle irons, Wood is not used at all, 
except for framing to hold the windows, Formers have been made 
for bending the sheets to the proper shape, and —— for laying 
the sheets out on, and the intention is to supply all engines with 
cabs of this description as fast as renewal is necessary. In this 
matter, as in many others, our American friends are a long way 
behind English practice. It is doubtful indeed if a wooden cab 
ever was seen on an English locomotive, 

A BREAKDOWN of the Scotch express occurred near Warkworth 
cn the 6th inst., which might have had more serious results, It 
appears that the guard saw the engine go wrong in the neighbour- 
hood of Warkworth, and instantly applied the brake. We under- 
stand the engine was overturned. A gst the 7 gers were 
Sir F. A. Milbank, M.P., Lady Milbank, and the Misses Milbank, 
who, with the remainder of the passengers, experienced a little 
unpleasant excitement, supervening on the shock occasioned by the 
sharp and abrupt stoppage of the train. Sir Frederick says one of 
the guards told him that but for the prompt application of the 
Westingh brake nothing could have saved the train from 
serious disaster, if not absolute destruction, as the Scotch express 
is one of the fastest trains in England, accomplishing the journey 
from Edinburgh to London—a distance of 397 miles—in nine hours, 

For several months pus the Pennsylvania Railroad Company 
has been lighting nine of its cars with incandescent electric lamps. 
The electricity is produced by Brush storage batteries, which are 
charged once a week. The storage battery is carried underneath 
the cars in boxes built to receive them, one-half being placed on 
each side. Each car requires six trays of four cells each. Swan 
lamps consuming 1°l ampéres have been used almost exclusively, 
although Stanley-Thomson’s lamps have been tried. The parlour 
cars require ten 16-candle power lamps, while the passenger cars 
require but six. The lamps are all in parallel circuit, and so 
arranged that one-half may be used at atime. The wires are led 
through a clock mechanism, which registers the time they have 
been used. By an ingenious mechanical device, the clock is made 
to move half as fast when the switch throwing off half the lamps 
isturned. It is claimed that the cost of lighting the cars by the 
i i t lamp I favowably with that of lighting by 
compressed gas. 

THE United States Railway Review contains a suggestive article 
on the names of American railways. ‘‘A foreigner,” says our 
contemporary, “‘ studying the guide book to find the way to some 
distant point, would fare poorly if he depended on the names of 
the railroads he read to get there. For instance, let him be landed 
in New York and seek a way to Chicago. In the list of railroads 
he would at once see New York, Chicago, and St. Louis. At once 
satisfied, he would immediately institute inquiries as to the loca- 
tion of the depdt of that road in New York. He would be 
surprised indeed to learn that the nearest terminus of that road 
was over 500 miles from New York; also that it did not extend 
within 300 miles of St. Louis. Another misleading name is that 
of the Boston, Hoosac Tunnel, and Western. This road does not 
touch a point mentioned in its corporate name. It is 153 miles 
from Boston, 1 mile from the Hoosac Tunnel, and ceases 20 miles 
west of the Hudson River, remaining in the east, surely. Of the 
same class of natres is the Western and Atlantic Railroad of 
Georgia, which neither reaches the Atlantic nor the West, its 
termini being Atlanta and Chattanooga.” 

THE Patent Shaft and Axletree Company, of Wednesbury, in its 
last fiscal year turned out 24,625 pairs of wheels fitted to axles; 
and 6317 single wheels in addition, making a total of 24,625 axles 
and 55,387 wheels. Besides the wheels and axles sold to English 
roads, a large number were sent to India, Australia, and South 
America, and orders were received from the railroads in the United 
States, Canada, South Africa, and Japan. The extent to which 
the company’s wheels are used on some English lines is shown by 
the fact that the Midland Company took 7000 wheels, and the 
Great Western 3000 pairs ; 4893 pairs were furnished to the Indian 
State lines. In the company’s mills 35,002 tons of iron and 12,752 
tons of steel were made, and 6404 tons of steel were bought from 
other parties. The company does not confine its work to wheels 
and axles, but last year turned out a large quantity of bridgework, 
its chief contracts having been for the great steel bridge over the 
Ganges, at Benares, India, 3518ft. long, in sixteen spans, and for 
the ironwork of the Brighton station, on the London, Brighton, 
and South Coast Railway. The total output of finished iron and 
steel was about 1000 tons per week. During the last ten years over 
50,000 pairs of wheels and axles have been sent to railroads in 
India alone. 

SomE years ago Mr. Eames, of brake celebrity, brought over to 
this country an American locomotive which was to teach English 
engineers a good deal. The engine was tried on the Lancashire and 
Yorkshire Railway. It was afterwards taken to the Great 
Northern Railway and tried upon the main line, but it was found 
that it could not compete with any of the locomotives employed for 
hauling express trains on that r After several trials had been 
made, it was left ona side track adjoining the running ehed of the 
Great Northern Railway London Goods-yard, and after bein; 
advertised, was sold by order of the sheriff. The price obtain 
was only £160 sterling, the purchaser being a metal broker and 
merchant. It would have been expected that some attempt should 
have been made to sell the engine as it stood, or at least to sell the 
boiler, but it appears that the purchaser set to work to break it up 
for old metal, and was much disappointed at finding the fire-box 
not made of copper. Every portion of the engine and tender 
appears to have been broken up, the wheels having been actually 
broken into oy on the spot where the engine stood, and the 
only portion of the engine left is the bell, which now hangs above 
the office of the locomotive department, a few yards from the side 
track where the engine was scrapped, 


NOTES AND MEMORANDA. 


Messrs. C. G. Hussey anv Co., of Pittsburg, have just made 
six sheets of copper that are believed to be the largest ever rolled, 
Each sheet is 13ft. 9in. long and 9ft. 7in. wide. 

As the result of careful experiment, it has been found that a 
single square foot of leaf surface in the case of soft, thin-leaved 
plants will, during fair weather, exhale aqueous vapour at the rate 
of 1} oz. daily. At night the rate is only about one-fifth as rapid 
as during the day, and during rainy weather there is absolutely no 
evaporation, 

NoORWEGIUM is the name of a newly-discovered malleable metal 
of white colour, with a tinge of brown. It presents, when pure, 
a metallic lustre, but on exposure to the atmosphere mes 
coated with a thin film of oxide; its hardness is about that of 
copper, and its one gravity is 9°4441. At 350 deg. C. it melts, 
= was found while examining a piece of nickel ore from Kragere, 

orway. 


THE average earnings for the 202 miners employed at Logan col- 
liery, Pa., for the month of July, was 2.42 dols. per day, and for 
the 120 miners employed at Centralia and Hazel Dell collieries 
was 3.01 dols. per day. This is a daily average of 2.64 dols. for 
each of the 322 miners employed by Lewis A. Reilly and Co., of 
Centralia, Pa. Considering the difference in price to the consumer 
of the requisites of life, it really does not seem that the American 
is much better off than the English miner. 

Ata recent meeting of the Paris Acad of Sci @ paper 
was read on ‘‘ A New Method of Volumetric Analysis Applicable 
for Testing the Bioxides of Manganese,” by M. Paul Charpentier. 
This method is based on the use of the alkaline sulphocyanides, 
and avoids certain tedious processes and sources of error pre- 
sented by the methods of analysis hitherto employed. Its chief 
advantage is the extreme sensibility of the reaction, which enables 
the analyst to detect the presence of one-3,000,000th part of iron. 

ACCORDING to United States practice, it is stated in the Engi- 
neering and Mining Journal that for steel wire ropes of uniform 
section, the weight of the rope may be counted as about one-third 
of a pound per foot for one ton—20001b.—working load. For iron 
wire rope, the weight per foot is half-a-pound per ton working 
load. So that at 4000ft. for iron wire ropes, and 6000ft. in depth 
for steel ropes, the weight of a unifurm section rope would equal 
its working load; or, in other words, the rope would be fully loaded 
by its own weight. 

THE manufacture of solid carbonic acid has been carried on for 
some time by a company at Berlin. Bottles of steel containing 
8 kilogs. of liquid carbonic acid are sold. From these, by allowing 
the liquid to escape into a cloud vessel, a quantity of solid acid is 
obtained, which, by pressure into a wooden tube with a wooden 
piston, can be kept in the form of a small cylinder for a consider- 
able time. A cylinder of about lin. diameter and 2in. long will 
take five hours to melt away into gas. The more it is compressed 
the longer it will last as solid. Here is a chance for the producers 
of small motors, 


A NEWSPAPER correspondent describes the American watch 
manufactory at Waltham, Mass., and in speaking of the astonish- 
ing minuteness of some very essential parts of the watch says: 
‘*A small heap of grain was shown to us, looking like iron filings 
or grains of pepper from a pepper caster—apparently the mere 
dust of the machine which turned them out—and these, when 
examined with a microscope, were seen to be perfect screws, each 
to be driven to its place with a screw driver. It is one of the 
statistics at Waltham worth remembering, that a single pound of 
steel, costing but 50 cents, is thus manufactured into 100,000 
screws, which are worth 11 dols.” 

THE following particulars of the beer industry in Germany, from 
Kublow’s Review, do not indicate any probable early cessation of 
the demand for brewing machinery and plant :—A return of the 
beer production of the various countries last year shows that 
Germany ranks second, the first place being taken by Great Britain, 
whose production was 44,060,000 hectol., or 125 lit. per head of the 
population, there being 27,050 breweries in that country ; while 
Germany, with 25,989 breweries, produced 41,211,691 hectol., an 
average of 90 lit. per head of the population. The breweries in 
Germany increased last 7. eighty-five, and the beer production 
increased 1,883,023 hectol. 

THE following abstract is given in the Journal of the Chemical 
Society of a paper by Cailletet and Bouty—Comptes Rendus, 100, 
1188-1191 :—The electrical resistance of most pure metals decreases 
regularly with a reduction of temperature from 0 deg. to— 123 deg., 
and the coefficient of variation is practically the same in all cases. 
The resistance of mercury decreases at the point of solidification 
in the ratio of 4°08:1, and the resistance of solid mercury 


decreases with the temperature, Between 40 deg. and — 92°13 deg. 
it is represented by the formula Re = R-40 deg. : ne where 


a = 0'00407, a value closely approaching that for other metal, 
The values of a for several metals are as follows :— 


a Limits of temperature. 

Silver .. .. 000385 + 29°97 deg. to - 101°75 deg. 
Aluminium ... . 000388 + 27°70 to - 90°57 
Magnesium .. 000390 0 to — 88°31 
6°00424 0 to 85°08 
Copper .. 0°00418 0 to - 58°22 

- 000426 63°65 to - 101°30 

The variation in the resistance of platinum and iron differs from 


that of other metals below zero as well as above. The formula 
Re = Ro (1 + at) holds good in the case of iron when a = 0°0049, 
but in the case of platinum the value of a, which is 0°0030 at 
0 deg., increases as the temperature falls, and becomes 0°00342 at 
—94°57 deg.; or, in other words, the lower the temperature the 
more closely does the value of the coefficient for platinum approach 
that for other metals. 


Ata recent meeting of the Berlin Physical Society Dr. Kénig 
produced a new apparatus for the measurement of the modulus 
of elasticity, which was constructed according to the suggestions 
of Herr von Helmholtz, and was utilised in the Institute for 
measurements of elasticity. The modulus of elasticity was deter- 
mined by loading in the middle a bar of the substance to be 
onuieel, resting both ends on firm supports. The flexion 
which set in was measured by means of the cathetometer, and, 
its value being introduced into the formula of the elastic theory, 
furnished the modulus of elasticity, A source of error in these 
measurements arose from the circumstance that the bar resting 
on edges was in pressed in and sank, as a whole. This 
depression was the greater as the loading was ter, and it 
added to the magnitude of the deflex. To avoid this disturb- 
ance in the account, Professor Kirchkoff, in 1859, placed hori- 
zontal mirrors on the two ends of the bar, and, by means of 
telescope and scale, observed at each side the change in situation 
of each mirror, a change which occurred in consequence of the 
deflexion under the loading in the middle, and which produced on both 
sides an opposite disp] t of the scale. The sinking of the bar 
on account of the pressure on the edges, and even a slanting posi- 
tion on the part of the whole bar, exercised no influence in these 
measurements. The apparatus suggested by Professor von Helm- 
holtz developed this principle still further. It had two perpen- 
dicular mirrors, with the reflecting surface directed inwards at the 
two ends of the bar; on one side stood a scale, on the other a tele- 
scope. The image of the scale fell on the opposite mirror, then on 
the second mirror, and thence into the telescope. If, now, the bar 
were loaded so that deflexion occurred, then the image in the tele- 
scope became displaced to the extent corresponding with the 
angular changes of the two mirrors. By glancing, therefore, into 
the telescope the whole amount of deflexion might be very rapidly 
and conveniently measured, and the loading altered at pleasure. 
The commencement of the elastic after-effect might likewise be 
directly observed with great facility. ? 


MISCELLANEA. 


Cominc down the Nile is very different work from getting up 
against the stream. A amg is reported to have gone down 
stream at the rate of three miles in twelve minutes, or fifteen 
knots an hour. 


THE Standard Steel Casting Company, at Thurlow, recently 
completed a casting for a hydraulic upsetting machine weighing 
over 12 tons, This, it is claimed, is the largest open-hearth steel 
casting ever made in the United States. 

THE report of Civil Engineer Menocal, United States Navy, just 
published, adds to the already long list of unfavourable reports by 
competent authority, relative to the Panama Canal, both in respect 
to the finances and to the engineering problem. 

MEssRs. ARCHIBALD SMITH AND STEVENS have just completed 
for tne Countessde Torre Diaz, at her resid , 21, Devonshire-place, 
one of Stevens and Major’s Patent hydraulic lifts, worked from a 
tank in the roof, so that it is available night and day. The lift is 
perfectly noiseless, 

Ow1nG to the great success of the Amateur Photographic 
Exhibition, held in Bond-street last spring, the directors of the 
London Stereoscopic and Photographic Company have again secured 
the same galleries for April and May next, when it is anticipated 
a still more interesting series of photographs will be brought 
— Any profits that are made will be devoted to a charitable 
object. 

AN instance of the cheapness with which small wares are now 
made in the United States can be found in the miscellaneous hard- 
ware needed about a house. Good steel screw-drivers, Yin. long, 
handles on, can be bought for five cents; door bolts for the same 
vig B dead-latches for thirty-five cents; 3in. hinges for five cents; 

. &c. A good pair of white well woven web suspenders can he 
bought for fifteen cents; but a few years ago the same goods sold 
readily for fifty cents, This seems curious in a country where 
Protection is said to run up prices. What would be the value of 
these things under Free-trade? 

A FEW months since we published full particulars of the Hawkee- 
bury Bridge, New South Wales, for the construction of which 
tenders were asked. Out of the fifteen tenders received, eight 
were from English and three from American firms, while one each 
came from Canada, France, Sydney, and Melbourne. Twelve were 
for the manufacture and erection of the entire structure, while 
three were limited to the supplying of the material. Of the 
twelve, the lowest was for the sum of £700,000, which, it appears, 
is £50,000 less thar the estimate, and as regards the three, the 
lowest sum named is £351,000, 

THE death is announced of a most prol'fic American inventor, 
Azel Storra Lyman, who in 1857 began to develope his ideas of an 
accelerating gun, which was the subject of many subsequent 
patents, the last of which was for an accelerating cartridge, 
obtained in June last, when the deceased was in his 71st year. 
The various other inventions of Mr. Lyman included an air engine, 
a water gauge, a refrigerating car, several methods of preserving 
meat and vegetables, of separating gelatine and meat from bones, 
cans for preserving food and soldering apparatus, apparatus for 
concentrating milk, a rotary engine, and many othess. 

THE interference heretofore existing between Jacob Reese and 
James Henderson relating to the priority of invention of the basic 
_— has been declared by the U.S. Commissioner of Patents in 

avour of Reese as the prior inventor. This appears to be an 
important decision, because Mr. Henderson based his rights on his 
English patent, dated November 8th, 1870—No. 2940. The life of 
the English patent is only fourteen years, and as the American 
patent based on an English one expires simultaneously with the 
English, it will be readily seen that if the decision had been in 
favour of Henderson the basic process would have become public 
property on the 8th of November, 1884, while the afore-mentioned 
decision, as well as many others, place the basic process under the 
control of Reese during the remainder of this century. 


Ox the night of the 9th inst. an installation of arc and incandes- 
cent lamps, supplied by the Maxim- Weston Electric Company, and 
fitted up under the supervision of Mr. W. C. Cockburn, their agent 
in Newcastle, was tested at Ashington Colliery. The aim of the 
Ashington Company has been to have their heapstead illuminated 
as perfectly as possible, and no expense has been spared to achieve 
that end. There are three dynamos, two of which are capable of 
supplying sixty circuits of 20-candle power, and thirty of 50-candle 

wer. At present, however, only about fifty 20-candle and twelve 

-candle lamps have been fitted. The third dynamo is to work 
two arc lamps of 2000-candle power. The dynamos are driven by 
an 8-horse power engine, by Piggot, of Birmingham, with Pickering’s 
pens The incandescent lamps are distributed at the pit heap 
and screens. 


Mr. JAMES P. WiTHEROW has just signed a contract for building 
three blast furnaces for the Troy Steel and Iron Company, at 
Troy, N.Y. The cost of the plant, including foundations, build- 
ings, and trestles, will be over £140,000. Work will begin at once, 
and the furnaces will be handed over to the company, finished and 
ready to be put in blast, December 31st, 1886. The furnaces will 
be 80ft. by 18ft., and will have twelve Whitwell stoves. There 
will be seven blowing engines, each with a 42in. steam cylinder, 
84in. blast cylinder with a 60in. stroke. There will be thirty-six 
boilers to supply steam for the engines, pumps, and other purposes, 
Each boiler will be 46in. in diameter and 34ft. long, with two 16in. 
flues. The hoist towers for elevating ore will be massive iron struc- 
tures equipped with 12in. by 12in. hoisting engines. The chimne 
for the complete plant will be built of wrought iron and lined wit 
fire-brick to a clear way of 13ft. by 225ft. high. There will be 
three casting houses, each 165ft. by 50ft., boiler-house and engine- 
house. The water tank will be 30ft. in diameter, 32ft. high, and 
will be built of wrought iron plates. It will be placed on heavy 
iron columns 30ft. high. The iron will be tapped from the 
furnaces and carried directly to the Bessemer converters. The 
furnaces will be built onan island in the Hudson River just opposite 
the steel works. Theisland will be connected with the works by an 
iron bridge. The ore used will bea mixture of Champlain and 
Hudson River ore. 

Ir is said that a new substance for ship’s armour has been satis- 
factorily tried. It is obtained from cocoanut cellulose, and has 
the property, when penetrated by shot and shell, or even after the 
explosion of a torpedo, of closing up as rapidly as it has been 

rforated, and thus preventing the influx of water into the ship’s 

old. Some important experiments have lately been made with 
the composition before a French commission at Toulon. The 
commission submitted the composition to a threefold test—against 
shot, shell, and torpedo. The target was a cofferdam made of a 
mixture of fourteen parts of pulverised cellulose and one part of 
cellulose in fibre. This composition was compressed to a felt-like 
mass, of which one cubic metre weighed 120 kilo mes, or one 
cubic foot, about 8lb. A layer of beams 4fin. thick represented 
the side of the ship, behind which there was a layer of the new 
material 2ft. thick. Against this target a 7hin. solid shot was 
fired, which penetrated it, taking with it not quite one-fifth of a 
cubic foot of composition—a very small quantity, considering the 
size of the shot. But as soon as the shot had passed through the 
target the cellulose composition closed up again, and so firmly that 
a strong man was unable to force his arm through the opening 
made. A box filled with water was then fixed against the aperture, 
the contents of which ought to have acted in the same way as if 
the cofferdam had been washed by the sea. It was observed that 
a few drops of water began to percolate after the lapse of from ten 
to fifteen minutes, and even after the composition had become well 
saturated with water only between three and five pints of water 
escaped per minute, which could be easily intercepted by pails. 


As soon as the cellulose had become thoroughly soaked and grown 
denser it offered greater resistance to the 
which finally almost ceased to flow, 


percolation of water, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyrveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. TwiztmeveER, Bookseller. 

NEW YORK.—Tue Witter and News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*," All letters intended for insertion in THt ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 

We d manuscrip 

'e e cannot w to return drawings or ts; we 
must therefore request correspondents to keep copies, 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform that letters of inquiry addressed to the 
public, — column, must, in all 
cases, be accompani a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

W. D. G.—Several letters lie at our office for this correspondent. 

E. C.—The engine would stop sooner. The use of a valve for destroying the 
vacuum in compound engines, and 8o preventing racing, was patented 
some years ago. 

W. B.—The proof strain is not the breaking strain. The safe load is caleu- 
lated by the formula D = diameter in eighths of an inch, W = safe load in 
tons, Then D = VoWand W =") 

J. E. B. (Chalk Farm).—Some minds are so constituted that they are totally 
unable to understand a joke. Yours is evidently such a mind. This is 
not your fault, however, and we express our regret that you should have 
wasted r time in a search for Mesara. Tryett, Onne, and Co,, 41, Bliza- 
beth Martin-street, Birmingham, 


LEAD PENCIL MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—I shall esteem it a favour if any of your readers will oblige me 
with the names of makers of hinery for facturing lead pencils, 
London, September 16th, M. i Cc. 


JAM MAKING, 
(To the Editor of The Engineer.) 

S1r,—Can any reader give me the address of a maker of machinery for 
making jam? I require an apparatus to boil down at least one ton of 
fruit per day of ten or twelve hours. J. H. K. 

m, September 


WROUGHT IRON FACTORY CHIMNEYS. 
(To the Editor of The Engineer.) 

S1r,—Will you please allow me to ask if any of F hoged readers will kindly 
give me some particulars of factory chimney shafts made of sheet iron? 
I want to know about thickness of plates used, size of rivets, cost, and 
— information awe the construction of wrought iron shafts, 

ndon, September 17 A Buitper. 
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THE ELSWICK STRIKE, 


Tue strike at the works of Sir William Armstrong 
and Cc, Elswick—which we may hope has terminated— 
is very remarkable and suggestive. It was in most 
of its circumstances different from other trade dis- 
putes, and no doubt legitimately excited the interest 
that has been taken in it. The general facts are quite 
familiar to our readers. Nearly tive thousand men gave 
the directors of the wm ge their choice—either two 
managers, Mr. McDonnell and Mr. Brown, must or 
they would go. The directors replied that they would not 
dismiss the managers, and the men turned out. -It would 
seem that Mr. Brown is not regarded as so objectionable 
as Mr. McDonnell. If the latter gentleman would resign, 
they would condone Mr. Brown’s past offences on 
condition that he was more circumspect in future, 
Numerous attempts were made to adjust the dis- 
pute. The men were asked to submit their griev- 
ances to arbitration. This their leaders refused. 
Then it was suggested that a ballot should be taken to 
decide whether arbitration should or should not be 
invoked, but the leaders refused to permit the men to 
express an — on the subject. Comment on this 
ates would superfluous, Specific charges have been 

rought against Mr. McDonnell and Mr. Brown which 
have been categorically denied. The charges are of the 


most frivolous description. One man had his feelings 
a wounded by being told that he was “doing a 
ot of d——d nonsense” in fitting up some axle caps. Mr. 
Brown was accused of discharging a man who was never 
discharged, and of reducing wages which had never been 
altered. Indeed, it is very difficult to read the statement 
of the men without saying that they have been put to 
their last shifts to find grievances, One of them deserves 
a, “Mr. McDonnell walked through the shops too 
ughty. 

The circumstances of the case admit of being very briefly 
stated. The rapid growth of Elswick was attended with a 
certain laxity of commercial arrangements, as is very often 
the case under similar circumstances; and it is very pro- 
bable that no very accurate information existed as to what 
various manufactured articles cost in detail, although the 
gross cost was, of course, known. The piecework system 
was practised, and in some way or other “extras” con- 
stantly had to be paid for. The directors believed that a 
time had come for setting their house in order, and to this 
end Mr. McDonnell was employed. He proceeded to 
introduce certain changes in administration intended to 
supply really accurate information as to cost, and at the 
outset he offended the men in'a very simple way. At 
Elswick, as in most other shops, the time employed b 
the men on different jobs is entered in pencil on a small 
wooden tablet chalked for the purpose. These boards are 
collected every evening, and they are copied by clerks 
and entered up in the books. Now it was desirable that 
the information thus obtained should be supplied with 
promptitude to the head office; and to facilitate matters 
the men were asked to fill up their time on paper instead 
of on boards. This they flatly refused to do. They 
saw in the innovation a prospect that wages would 
be reduced. The matter was not pressed. The 
piece ticket system constituted another grievance. A 
man took a contract to make a certain number of 
articles at a given price; let us say, five gun carriages at 
£10 each. hen a foreman arranged the price of a job 
with a man he took a ticket out of his pocket and wrote 
upon it the man’s name, the article or articles to be 
worked, and the price arranged. He then initialled it, 
and handed the ticket to the man as his authority for 
going on with the work. When the work was done the 
ticket was sent into the office, and from it was calculated 
the amount that was due on the work. This system the 
men would not have at any price. Before it was intro- 
duced the heads of the firm were very much in the dark, 
as we have said, concerning the details of costs, and the 
men simply refused to supply the information.. They 
plainly stated that if they supplied it wages or, in other 
words, prices would be reduced. This leads unavoidably 
to the conclusion that they did not like their employers to 
know how much they were really earning. It must be 
understood that all this time not a syllable had been said 
about reducing wages. So far as we can ascertain there 
was no intention on the of the directors or anyone 
else that wages should be reduced. It is especially note- 
worthy that the strike did not represent, in the first 
instance, at all events, the wishes of the men as a body, 
but only of a comparatively very small number of leaders— 
of in fact the “turbulent minority,” who in all the rela- 
tions of life do so much to shape the course of events. So 
far as we have been able to ascertain, the whole of the 
facts lie in a nutshell. The men employed at Elswick had 
very good times indeed of it, and some of the leading 
hands found it a species of El-dorado. Things went on so 
nicely that any change, it was felt, must be a change for the 
worse. The most influential of the directors were con- 
stantly called away on business of one kind or another, 
and matters to a certain extent were of necessity allowed 
to drift ; Mr. McDonnell was introduced specially to fill a 
gap which never had been filled of late years, and this 
augured evil for the men. The strike was not against 
reduced wages, or Mr. McDonnell, or Mr. Brown, but 
against the introduction of any radical change in the 
system, or want of system, hitherto in vogue. This is the 
root of the matter ; the bald statement may be decorated, 
or coloured, or veiled, but it remains the truth. 

A great deal of nonsense has been written in connection 
with this subject about Mr. McDonnell. The northern 
papers have been full of him, and although the questions 

are, in one sense, personal, they cannot be passed 

over with propriety in silence. For eighteen years Mr. 
McDonnell was locomotive superintendent of the Great 
Southern and Western Railway of Ireland, and we 
know from personal experience that he was much 
liked and thoroughly respected by the large number 
of men under his control at Inchicore, to say nothing 
of the drivers and firemen. Mr. McDonnell brought 
the line to a very high state of efficiency. he 
shops at Inchicore left nothing to be desired and the 
rolling stock of the Great Southern and Western Railway 
is not inferior to that of any English line, and superior to 
that of not a few. A very few years since Mr. McDonnell 
was appointed locomotive superintendent of the North- 
Eastern Railway, and on leaving Inchicore he was pre- 
sented with £250 worth of plate and an address, in which, 
we have not the least doubt, the men said what they felt. 
We happen to know something from personal experience 
of what the workshops of the North-Eastern Railway 
were. We certainly do not say too much when we assert 
that they needed improvement. ‘The engines were in such 
a condition that the daily press.in the north complained 
of them; and the North-Eastern Railway claimed 
pre-eminence as contributing to the annual roll of boiler 
explosions more than all the other railways in the 
kingdom. We believe we do not err when we say that until 
the advent of Mr. McDonnell there was an explosion 
every year. From a very early period the Gateshead men 
were opposed to Mr. McDonnell, and things were made 
—_ uncomfortable for him. The following statement 
e by Mr. McDonnell to a reporter of the Newcastle 
Daily Chronicle is worth reproducing:—“Up to my 
going the men had never any written rules, and 
when the new rules came into force the men some- 
times asked more than they were entitled to, and 


ometimes the foremen did not give them as much as as 
liberal interpretation of the rules seemed to imply. That 
was the cause of much of the mischief. Suppose there 
were two engine sheds in which the men were indepen- 
dently advanced—that is, advanced without any reference 
to each other. In one of these sheds a man has been 
advanced from being a fireman to being a driver, after 
five years’ service, and had acted as driver for two years. 
In the other shed a fireman had been advanced to a driver 
after twelve years’ service, and had acted as driver for one 
ear. A reduction had to take place onaccount of a train 
ing discontinued. According to the! rules which were 
adopted, the junior man must go. Which is he? The 
rules say, the man who was driver for only one year, 
because seniority dated from the time of his appointment 
as driver, although he might have been longer firing. A 
question of that kind was exceedingly difficult to arrange 
without causing discontent amongst the men.” Mr. 
McDonnell found firemen who had only fired two years 
being paid higher rates than men who had fired ten years, 
and drivers who had only driven five years paid higher 
than men who had driven fifteen years. It was impossible 
to put matters on a more satisfactory footing without 
giving offence somewhere. Again, it was asserted that Mr. 
McDonnell had attempted to infringe the nine hours’ system. 
In point of fact, he did not interfere with it, except to 
bring all the shops under it, and to slightly augment the 
pay for overtime. But Mr. McDonnell gave offence be- 
cause he was a reformer. It is perfectly well known to 
those behind the scenes that the North-Eastern sho 
present peculiarities which render changes, and especially 
changes wrought by a stranger, extremely unpalatable. 
How far the Gateshead men and their opinions have had 
anything to do with the course of events at Elswick we 
shall not pretend to say, but in the North it seems to be 
admitted that they have had an influence adverse to Mr. 
McDonnell. On the 2nd of September a letter, written 
by Mr. Crooke, of Darlington, was published in the Vew- 
castle Daily Journal, Mr. Crooke deserves credit for 
speaking ont, and the following quotations from his letter 
are useful contributions to the , Broo of the subject. Mr. 
Crooke begins by saying that he is a member of a trades 
union, om 3 he goes on:—“I never hesitate to speak 
out when I think it is my duty to do so, whether 
it is masters or workmen that I address, and I agree 
very largely with the doings of trades unions; but 
there are times when I cannot conscientiously do 
so, and this case is such a one. The workmen at 
Elswick have endeavoured to make a great deal of capital 
out of Mr. McDonnell’s bad administration as locomotive 
superintendent of the North-Eastern Railway. I think I 
may offer my opinion asa North-Eastern locomotive man. 
I took a prominent part in the North-Eastern men’s 
agitation of 1882 and 1883, and when Mr. McDonnell 
succeeded Mr. Fletcher the men throughout the whole of 
the North-Eastern line were almost ripe for rebellion, and 
the engineering department was in such a bad condition 
as to cause continual comments from the press. Mr. 
McDonnell boldly grappled with this state of things, and 
brought about a very marked improvement in the building 
of new shops, engines, &c., and he also endeavoured to 
settle the men’s grievances, some of which were long- 
standing ones. I was one of a deputation of ten who on 
two occasions met Mr. McDonnell on the question of 
hours and wages, and after four hours’ discussion he agreed 
to liberal terms, insomuch that many men—whose names 
I can give—have since the early part of 1883 been in receipt 
of an advance of 15 per cent., with a better regulation of 
hours. I may be confronted with the dispute he had at 
Gateshead ; if so, [refer your readers to the York Herald's 
report of the interview between Mr. H. Tennant and the 
men’s representatives, from which report it will be seen 
that many of the charges were without foundation. Also 
there has been a strike at Gateshead since Mr. McDonnell 
left the company, which he was not responsible for ; and 
should this unfortunate dispute terminate in a stoppage 
of work, one thing is certain, viz., the heaviest burden 
will fall on the men, and those dependent on them will be 
the greatest sufferers. I think it scarcely possible that 
men of intelligence, such as those employed at the Elswick 
works, will refuse the offer of arbitration, if so their confi- 
dence in the nine charges they have made must be very 
small indeed. Rather let a fair and honest ballot be taken 
at once, and every workman be allowed to give his opinion 
unfettered by any unjust influence from his fellowmen. 
After this has been done in a calm and reasonable way, 
we may then hope for a peaceful settlement without the 
great calamity of astrike. I have wrote this letter with- 
out a hint from anyone, with an earnest desire to benefit 
the men concerned. Should such be the case I shall feel 
amply rewarded.” 
e have stated that at first the leaders of the strike 
refused to permit a ballot to be taken. We are glad*to be 
able to ada that they have been overruled by the men. 
By the aid of Mr. J. Morley, M.P. for Newcastle, an 
interview took place on Monday between Captain Noble, 
Messrs. Westmacott, Rendell, and Cruddas, representing 
the directors, and the Executive Committee representing 
the workmen on strike. Mr. J. Morley was also present. 
About three hours’ discussion took place, at the conclusion 
of which it was unanimously agreed that the following 
propositions should be submitted to the men, viz.:—“(1) 
hat a Council of Conciliation be formed, consisting of 
three members, one nominated by the directors, a second 
by the workmen from a list jointly agreed to, the third 
being chosen by the two gentlemen previously selected. 
The Council to hear and decide upon the whole general 
case of the workmen against Messrs. McDonnell and 
Brown as regards their conduct at the Elswick 
Works, including allegations of tyrannical manner. (2) 
The said Council to decide whether such charges are 
proved, and if so, whether they are such as to justify the 
demand that either Mr. McDonnell or Mr. Brown be dis- 
missed, or be called upon to resign. (3) In case the 
recommendation of the above Council should not neces- 
sarily lead to the resignation of Mr. McDonnell, arrange- 
ments will be made in the future which will obviate the 
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necessity of his being brought into direct or personal 
relation with the workmen. (4) If the above proposals 
be accepted, the system of piece tickets will be abolished, 
and other means of recording piecework be devised, with 
the concurrence of the workmen. It is further under- 
stood that piecework will be discontinued as far as 
possible.” These proposals were submitted to the work- 
men on Wednesday morning. The result of the voting 
was that 2586 were in favour of accepting them in their 
entirety, and 250 were against that course. The strike 
may therefore be considered at an end. 


SCIENCE TEACHING AND BEGGING, 


BrcGiInc may appear a plain word to use in this 
connection, but we cannot correctly apply any other to the 
subject, because none other would mean exactly the same 
thing. The address of Sir Lyon Playfair, as President of 
the British Association, was from one point of view an able 
production, eloquently delivered,and interestingin themain, 
yet with an aim that should not be allowed to passunnoticed. 
It wasin reality an eloquent begging sermon without the 
usually accredited charitable motive and object. It 
laboured from beginning to end to show that we have not 
enough science teaching and not enough teachers, because 
we do not pay as much money as we ought, in Sir Lyon’s 
opinion, to pay ; nor as much as is paid by the Governments 
of Germany and some other countries for their teaching. He 
would have science supported by large Government grants 
and many more professorships created and maintained by 
taxation ; the ostensible object of the professors being to 
teach, the real object being “research,” insidiously hinted 
at as the one thing necessary in the battle of civilisation. 
Money does not come in fast enough ; and the State is to be 
made to supply the demand which the address of the 
president and two of the sectional presidents make on 
behalf of the teaching community. The claims are made 
on the high ground of the great national value of abstract 
discovery; the measurement of the value of science by its 
applications to the useful purposes of life being objected to 
as based upon a degraded and incorrect view of science. 
Yet the whole of the evidence offered as proof of 
the value of science consists of instances of its practical 
application in the arts, and most of them refer to 
eases in which science teaching followed rather than 
led, as we pointed out last week. ing some 
of these addresses would almost make one think that 
the discoveries which have revolutionised arts and manu- 
factures, and facilitated trade, and made England rich, were 
all made either by scientific teachers; by scientitically 
trained men; or by those paid for scientific research. Yet 
everyone knows that there are very few indeed of these 
things that have been done by such men or by the scientific 
knowledge of any abstract discovery. Most of these 
addresses confound the value of sound education with the 
value to a nation of a great army of highly-paid science 
teachers or “ researchers.” 

If discoveries and valuable departures from beaten 
tracks could be shown to have been made, even toa notable 
extent, by the highly-trained scientific scholars, there might 
be some reason for this general clamour on the part of the 
teaching community for State aid. This, however, cannot 
be done. Sir Lyon Playfair mentioned the names of 
Watt, Hargreaves, Arkwright, Crompton, and Cart- 
wright; a reference which can hardly be said to support 
the claim of abstract science teaching as the great helper 
of those who initiated great industrial developments, while 
it certainly does not support the idea that the pre-eminence 
of the country is to be lost if we do not pay a lot of experi- 
menters to try to make abstract discoveries. Germany is 
pointed to as a country in which the largest sum is voted 
by the State for science teaching, as much going to 
Strasburg University as is voted by the English Govern- 
ment in aid of all our universities. Admitting for the 
moment that this is the case, and that the German 
Government has no other motive in paying heavily 
for the Strasburg institution, it may be maintained 
that we have no need to emulate the Gcrman action 
in this matter. Germany is, perhaps, better taught in 
scientific matters than any other country; but Germany is, 
also, least original. If we exclude chemical subjects, we 
may ask, without doubt as to the answer, which of the 
two, England or Germany, has originated the most of the 
important developments in arts and manufactures? The 
answer is certainly England. Steam engines, railways, 
iron ships, steam navigation, Bessemer steel, spinning, 
weaving, agricultural machines and implements, all have 
originated in this country. Some of these and others not 
mentioned have been produced in spite of the adverse 
demonstrations of science authorities. 

Practical men and some amateurs, with but small know- 
ledge of the higher branches of science, have conceived new 
things, and after more or less difficulty have achieved their 


object. Then the science teacher comes along and 
developes a theory of the thing, and shows how it is that 
it works. Almost invariably the practical man precedes 


the scientific man in obtaining new knowledge. He 
obtains a number of facts, and he makes,say,a machine. He 
does not by any systematic method that he can show on 
paper develope his invention by means of a sententious 
generalisation of these facts, but he nevertheless performs 
a mental generalisation, the proof of which is his completed 
machine. It is only the conceit of the science teacher that 
makes him say that an Arkwright had no power of 
generalisation because he was not scientifically trained, 
and that therefore he laboured much more than he would 
have done to produce the result if he had been so trained. 
There are hardly any instances on record of the professor 
of theoretic mechanics producing any new and useful 
mechanical combination or machine. It is not generally 
true, as Sir Lyon Playfair would have us believe, that 
“the inventor may sometimes succeed without much know- 
ledge of science, though his labours are infinitely more pro- 
ductive when he understands the causes of the effects which 
he desires to produce.” Scholasticism is conservative, and 
the history of invention tends to show that those who 
produce new things are most often those whose minds are 
unfettered by that kind of learning which prevents the 


mind from leaving the scholastic lines of thought. Sir 
Lyon Playfair would have a Minister of Education and 
extensive aid for scientific research. We need hardly say 
that we wholly agree that education should be encouraged 
by every legitimate means, but that money should be 
paid by the State for the support of professional discoverers 
would not only be a t mistake, except as far as the 
recipients are concerned, but it would be productive of no 
results. Sir Lyon said, “The processes of mind which 
produce a discovery or an invention are rarely associated 
in the same person, for while the discoverer seeks to 
explain causes and the relations of phenomena, the in- 
ventor aims at producing new effects, or at least of obtain- 
ing them in a novel and efficient way.” Here is a state- 
ment which is true as far as it goes, but is not all the truth. 
Trained or not trained, the inventor usually works in a 
direction not yet traced; and the aid that either scientific 
training or reference to the work of others can give him is 
often very limited. He is both a discoverer and an in- 
ventor. The discoverer who succeeds in explaining causes 
and the relations of phenomena is, on the other hand, an 
inventor in degree, inasmuch as he must so apply know- 
ledge previously ascertained by experimental or other 
means, in building up the explanation of the new 
phenomenon. The discovery so made is, however, not 
very often of much importance in manufacturing arts. 
Arkwright would not have been helped by any such dis- 
covery of the causes of the working of any mechanical com- 
bination previous to his time, and no amount of such 
scientific discovery would have helped Jacquard in making 
his loom. Again, in other directions the science teaching 
of the laboratory and technical school trained professor 
would have prevented the attempt to punch a sin. hole 
through a piece of iron Qin. in thickness; yet the man 
who tried it succeeded, and now the science teacher 
who is so necessary to progress can explain why he 
succeeded, and from his lofty standpoint looks down 
upon the work of the doer as wholly insignificant as 
compared with his talk on the flow of solids. Science 
follows in most things, just as in a minor instance it 
hastened to show, after it was done, why a man should be 
able to ride a bicycle. 

Yet scientific teaching is absolutely neccessary; but we 
must repeat that the idea of paying an army of professed 
discoverers is delusive in the extreme. Very few of those 
who are crying out most for Government aid are fitted for 
any such work ; their laboratory and technical school train- 
ing is based on a wholly insufticient field to enable them 
to do any good. There are a few men who could do good 
in this way, but they are not amongst the beggars for 
alms, either for themselves or for the students. They 
know very well that neither invention or real discovery 
can be commanded, and that their teaching is worth pay- 
ing for by those who want it. 

As to the relative amounts paid to the English Govern- 
ments, the President’s address omitted to mention the 
enormous sum spent by South Kensington; he did not 
state that enormous revenues, the proceeds of bequests, 
are yearly devoted to educational purposes in England, 
while only a comparatively small sum is thus obtained in 
Germany; that the Government of the latter country has 
an unmentioned object in its liberality towards Strasburg; 
or that for every man of eminent ability in Germany or 
any other country, we can give the name of at least one in 
this country. 


DRAWING-OFFICE MANAGEMENT. 


Ir has been well observed that the drawing-office is the 
brain of an engineering works. In it the preliminary 
steps are taken to produce such machines as are usually 
dealt in by a given firm, or for the construction of those 
to perform some special work. It naturally follows that 
no department of a works, whether large or small, demands 
more careful management, in a two-fold sense of the 
phrase. Not only must the designs produced be carefully 
and considerately worked out, but inasmuch as the staff is 
on the whole expensive, time becomes of great value, and 
must, or should be, economised to the utmost. 

The duties of a chief draughtsman are probably more 
anxious and harassing than those of any other head of a 
department in an engineering works, Besides being a 
thorough draughtsman, he must possess an intimate and 
practical familiarity with the possible and the impossible 
in construction, whether in the pattern-makers’, the 
founders’, the fitting, or the erecting shop. Besides this 
he must also, as we have already observed, know how to 
get drawings made with the least possible loss of time ; and 
no one of his duties demands more judgment than this. 
In fact to succeed here, even fairly well, he must be him- 
self a draughtsman, not merely in the common sense of 
the term, of being able to draw plans and elevations to 
scale, ink-in neatly, and figure dimensions accurately. 
More than this is required. Heads of firms and managing 
directors, with the best intentions in the world, very often 
hinder the progress of work in their drawing-offices by 
either directly, or through the chief of the office, ordering 
a trifling change in a detail, and become irate if the altera- 
tion is not introduced, and the “set” of drawings ready in 
an hour or two for tracing. Such men, howsoever clever 
and able—as in most cases they are—as business men in 
other ways, often wrong both their own interests and their 
draughtsmen also by this line of action. Were they 
experienced draughtsmen themselves, they would know 
that one alteration nearly always means many. A set of 
working drawings, once complete, form a symmetrical whole. 
They are like a pair of toothed wheels, the several parts, 
like the teeth of the wheels, fitting each into its own place; 
and as the alteration of one tooth necessitates correspond- 
ing change in all the others, so with a set of working 
drawings. Even an alteration in the position of a bolt, 
or a change in the thickness of a flange, is nearly sure to 
entail a hunt for the effect of that alteration through a 
whole set of drawings, and it frequently involves changes 
of other parts to such an extent as to involve the remaking 
of sheets of drawings. All this is productive of 
delay and expense even when done before the tracings 
have been sent out to the pattern shop or forge; much more 


when they have gone, and the patterns or forgings are partly 
made. Hence it is of paramount importance that the author 
of a given design should “ know his own mind,” thoroughly 
weighing and considering what he wants, and how best to 
design the machine to supply that want, and then to have 
the strength of mind not to give way to any impulse or 
“fresh idea” involving a change, however trivial it may 
seem at a first glance. Indeed, where the design in hand 
is for a machine to be made in numbers, it is, we are of 
opinion, more advisable to defer alterations, tempting 
though they may appear, on the original design, until the 
first machine is made and has been tried ; for it may well 
happen that the first design is good, or, if needing altera- 
tion, needing it in quite a different direction to that con- 
templated; and thus time and money are saved in the 
drawing-oftice, and probably as well in the pattern shop 
or forge. 

The practice pursued in some drawing-oflices of unduly 
hurrying drawings through is extremely injudicious, per- 
haps worse—certainly as bad as allowing dawdling and 
laziness to prevail in an office. Occasionally heads of 
firms or chief draughtsmen, with a mistaken idea of 
economy, forbid the use of dotted lines, the showing of more 
than two views of a thing on a working drawing, and so on, 
and they have working drawings made to too small a scale, 
and, last and worst of all, prohibit the putting on of figured 
dimensions. All these things, however economical they 
may seem at first sight in the office, are fruitful sources of 
expense afterwards in the shops, parts not going together 
in the erecting shop, owing to oversights due to want of 
sufficient setting out of the work. Every draughtsman or 
practical man knows, or ought to know, that cases are not 
infrequent in which, however correct and practicable a 
design may look on two views—say front elevation and 
plan—when the third or side elevation is set out a very 
serious difficulty of construction will be discovered, and 
the cost of even a small “waster” will in most cases 
much exceed that of setting out the third view on paper 
beforehand. These remarks equally apply to the non-use 
of figured dimensions, The safeguard supplied by their em- 
ployment repays over and over again the trivial expense of 
putting them on; nor does their advantage endhere. Where 
foremen have to scale off their measurements, and a mis- 
take is made, leading to a waster or two, it may be 
difficult to fix responsibility on the really culpable 
parties, as the draughtsman and the foreman will each 
stand by the exactness of his own scale. Nothing of 
this can of course occur if the dimensions are fairly and 
legibly written on. Besides this, when a man is working 
to a drawing with figured dimensions he can work from 
it with his eyes alone, having only to measure the work 
itself with rule and calipers, which of course he cannot do 
with unfigured drawings. Another point about eflicient 
drawing-office management is the checking of quantities. 
Some heads of offices forbid one man asking another to 
check at least his leading figures. This prohibition is, in 
our opinion, unwise. The taking out of quantities isa thing 
on the accuracy of whose results very important financial 
issues always depend. The calculations, however simple, 
involve much figuring, and the misplacing or omission of 
a decimal point may cause a serious error in totals, 
and therefore the neglect or non-use of the check system 
is essentially a penny-wise-and-pound-foolish one. It 
may be all very well to say mistakes should not occur; 
of course not, but they do, and a wise man will always 
reckon on their probable, or, at all events, possible occur- 
rence, and take his measures accordingly. 

So far our remarks have been addressed to heads of 
departments. We will conclude this article with a hint or 
two to draughtsmen themselves. When working out a 
new design a man gets “stuck” at some difficulty. He 
should either wait a favourable time to apply to his chief, 
or else go to the foreman of whatever shop the drawing 
then in hand refers to, and ask him whether such or such 
a thing is practicable; and, as a rule, if the young 
fellow is civil and courteous to the various heads 
of departments he will get all the information he 
requires to go on with his drawing; he will have saved an 
overworked chief some trouble, and will moreover have 
gained invaluable information for himself. At the same 
time this practice must be followed with much tact. In 
some establishments it would probably be resented and 
forbidden, in others it may be done. Draughtsmen often 
think that their pay is disproportionately small compared 
with the wearing and anxious nature of their duties; but 
they must console themselves by bearing in mind that a 
drawing-office in a good works isa splendid engineering 
training school once those engaged therein advance enough 
in the confidence of the chief to get designing and working 
drawings to do, While there they are laying up—if 
they do not do so to some extent it is their own fault—a 
store of practical knowledge of their profession such as 
books or schoolmasters wh never impart. Hence their 
mere salary alone is not the sole remuneration they receive. 
Besides, a chief soon “finds out” a good man, and puts 
not merely good office jobs in his way, but also when 
perhaps short-handed sends him on outdoor work as well, 
where fresh opportunities present themselves for acquiring 
useful knowledge as well as of improving his reputation in 
in the eyes of his employers. 


COAL FOR ALEXANDRIA. 


A very valuable table has been compiled of the quantities of 
classes of coal imported into Alexandria during the past year. 
It is worth while noticing that that port consumes a very large 
quantity of our coal, though that tonnage has not of late in- 
creased as has done the quantity taken into Port Said. In 1871 
there were 330,000 tons taken into Alexandria, and only 102,000 
tons taken into Port Said. But now there are only 360,000 tons 
taken in the last year into Alexandria, whilst the quantity 
taken into Port Said has risen to 726,000 tons. Passing, how- 
ever, to the imports into Alexandria alone, we may notice the 
coalfields from which they were sent. Out of the 360,000 tons, 
there were over 181,000 tons sent from the northern ports of 
England—Blyth to West Hartlepool. From the ports of Hull 
and Grimsby there was the small quantity of 9800 tons sent ; 
from Liverpool—North Welsh and Lancashire coal—the quan- 
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tity was 38,700 tons ; from the Scotch ports, 11,000 tons ; and 
from the “Severn ports”—Cardiff, Newport, and Swansea— 
there was the balance, over 118,000 tons, received. It is plain 
that a part of this coal is from ports to which it is sent for 
other than purposes of pure exportation, probably to give a 
filling up for other cargo ; and thus the chief places from which 
Alexandria is supplied with coal are the northern ports, chiefly 
the Tyne and the Wear, and the Welsh ports—mainly Cardiff 
and Newport, The Welsh ports seem to be increasing the quan- 
tity of coal they send to Alexandria, but in this instance the 
northern ports seem to hold their own better than they have 
done in many of the Mediterranean and in some other ports ; 
and probably this may be due to the needs of the steamers 
using coal there for a special class for use in and near the canal. 
The fact that tne total quantity of coal sent to the port has 
been nearly stationary for so many years is not very unsatisfac- 
tory, except so far as it is explained by the deplorable events inthe 
East. This year we believe that the imports of coal into the 
port are on a more liberal scale, but the fact that the range of 
freights is so low may in degree be the cause of this; and it is 
certainly to be hoped that with a Government which should be 
more settled there may be a larger consumption of fuel in that 
port, for the growth in the use of fuel is one of the indications 
which are the most sure of greater prosperity and of a fuller 
and a growing commercial activity. 


“ SHEFFIELD.” 


To make good cutlery is one thing; to identify that cutlery 
as “ Sheffield” work is another and a more difficult work, in the 
face of foreign competition. Our friends across the water, the 
French manufacturers, pay Sheffield the tribute of putting on 
their goods, which never saw the capital of Hallamshire, the 
word “Sheffield.” French consumers buying their goods were 
ready enough to curse the perfidy of Albion, as they found they 
would not cut nor carve, but yielded and bent to every pressure. 
This fraudulent use of the word “Sheffield” has done terri- 
ble damage to the good name of Sheffield wares; and the 
local Chamber of Commerce, justly jealous for the repute of 
the old town, have been speaking plain things to the 
French Government on the subject. M. Jules Ferry replied 
that the French law was not available to English sub- 
jeets, because it was a rule of French jurisprudence that 
foreign manufacturers could not invoke the privilege of such a 
law unless reciprocity had been established by treaty, aud no 
convention of this kind had been made between England and 
France. The British Chambers of Commerce then took the 
matter up, and the result of their energetic action is to show 
that M. Ferry was wrong in asserting, and our own Government 
was culpably careless in accepting, such a commercial heresy. 
Both her Majesty’s Government and the French Government 
seem to have been unaware that such reciprocity was granted by 
a treaty of as recent date as the 28th of February, 1882. By that 
treaty French citizens can come to an English court and demand 
the same protection as Englishmen in regard to the rights of pro- 
ap in marks showing the origin of goods; and that convention 

as granted expressly to English subjects the same protection in 
France as to Frenchmen. ‘The British Chamber of Commerce 
of Paris, therefore, points out that it is quite unnecessary for 
the Government to negotiate a new treaty on the subject, and 
the only consecration the present state of the law requires is 
that it should be put to the test of an action against some 
rson fraudulently using the word “ Sheffield” as a mark, with 
ntent to deceive the purchaser into the belief that the goods so 
marked were made in Sheffield. 


ENGINEERS STEEL CASTINGS, 


Aw interesting contribution to the increased information 
which is now being obtained of the best manner of producing 
trustworthy engineers’ steel castings was made at a meeting on 
Saturday of the South Staffordshire Iron and Steel Works 
Managers’ Institute. Mr. B. F. McCallem delivered an address 
on this subject, end the discussion which it elicited was note- 
worthy. Mr. McCallem called attention to the great economies 
in fuel which had resulted from the introduction of the crucible 
gas furnace, and to the vital importance of possessing moulds 
which were at once extremely refractory and also porous. The 
making of a true steel casting was, he imp upon the 
Institute, one of the most difficult things in the world. In his 
opinion, speaking from memory, a good casting should contain 
about ‘3 carbun, ‘3 silicon, and from ‘6 to 1 per cent. of 
manganese, Such a casting, if free from other impurities, ought 
to possess a strength of between 30 and 40 tons, and an 8in. 
specimen should give an elongation of 20 per cent., or even 
more. It was because of the difficulties of mixing that many 
makers resorted to the addition of hematite pig. The discus- 
sion which followed the address turned very much upon the 
question of blow-holes. It was generally agreed that the best 
castings contained the most blow-holes, and cases were men- 
tioned in which machine toothed wheels which had broken after 
two months’ use presented a very solid appearance, whereas 
wheels which had given way after twelve months’ use were 
quite porous. A celebrated inspecting engineer from London 
had recently visited one Staffordshire works, and had expressed 
his greater satisfaction at the irregular appearance of some of 
the castings inspected than as though there had been no blow- 
holes. ‘“ Directly I see a steel casting which does not present. to 
the ordinary eye an irregular appearance, I begin to be suspi- 
cious,” he had remarked. Mr. McCallem accepts, with some 
slight qualification, the verdict of the Institute as to the value 
of porosity in castings, and as a test this authority reminds them 
that a good steel casting will bend through a right angle before 
it will break. 

MINES INSPECTION. 

Ar the eighteenth annual Trades Union Congress, held at 
Southport last week, one of the chief resolutions submitted was 
in regard te the inspection of mines. Mr. Benjamin Pickard, 
secretary of the Yorkshire Miners’ Association, carried his motion 
instructing the Parliamentary Committee to use every effort to 
secure the appointment of practical miners—meaning thereby 
manual labourers in the mines—as sub-inspectors of mines on 
similar conditiors as tho e appointed as sub-factory inspectors. 
Mr. Pickard, in his resolution, added that: “Seeing their posi- 
tion is to examine and report to the chief inspector, this Con- 
gress is of opinion working miners may be found in the various 
mining communities fully qualified for the position of ‘sub- 
inspectors.” In Mr. Pickard’s own district nota week elapses but 
some member of the mining community is brought before the 
magistrates charged with jeopardising the lives of himself and 
his fellow-workmen by the most astounding foolhardiness, At 
one time the collier will persist in smoking in a pit known to be 
fiery; at another he neglects to put in props and sprags, and 
this ngtonly risks his own limbs, but may disturb the air-ways and 
assist to get together all the conditions for an explosion. Only 
a day ar two ago the Barnsley magistrates sent to prison for one 
month, without the option of a fine, and also fined him £1 and 
eosts far another offence of a similar kind, a man who damaged 


two safety lamps in such a way that the underviewer estimated 
the lives of 320 men were seriously imperilled. According to 
the delegate who seconded Mr. Pickard’s resolution, there has 
been an average of 1217 lives per year lost in mines during the 
last decade. Strict scrutiny of the causes which led to these 
disasters would show that the miners themselves are their own 
greatest enemies ; and if working men sub-inspectors will be 
firm and resolute underground, none know so well the ways in 


' which human life is endangered down the pit. 


LITERATURE. 


Chain Cables and Chains, By THomas W. Tram, C.E., R.N., 
the Engineer Surveyor to the Board of Trade. London: 
Crosby Lockwood and Co. 1885. 

Unper the above title Messrs. Crosby Lockwood and Co. 
have issued a handsome volume compiled by Mr. Thomas 
Traill, engineer surveyor-in-chief to the Board of Trade, 
and general superintendent of those chain and anchor 
proving establishments which are under the control of the 
committee of Lloyd’s Register of Shipping. The letter- 
press consists of four chapters, giving information as to 
the methods adopted in the manufacture of chains and 
chain cables, the qualities of iron most suitable for the 
purpose, and a comprehensive history of the use of chains 
for cables ; also several sheets giving the whole of the 
Acts of Parliament referring to chain cables and chains. 
A large portion of the volume is taken up by plates, illus- 
trating im detail well-formed and badly-formed links and 
shackles of the various kinds used in chain cables, with 
facsimiles of the certificates issued, and the corresponding 
marks put upon cables by the various licensed testing 
establishments in the country ; and by a number of sheets 
giving tab.es of the dimensions of each part of each kind 
of link or shackle used in cables of from ;7;in. to 2sin. 

Many of these sheets are, however, superfluous. For 
instance, there are seven sheets differing principally only 
in colour, showing the certificates of the seven public 
proving establishments and seven others showing the 
corresponding marking on the links. The whole of the 
information gained from these fourteen sheets could easily 
have been derived from two sheets supplemented by a 
short letterpress description of the differences in the certi- 
ficates, &c., of the various testing houses. The sheets 

iving the dimensions of the links, &c., are also practically 
in duplicate, one set giving the dimensions in decimals, 
and the other in thirty-seconds of an inch. Two sheets, 
viz., No. 30 and 39, are exact duplicates. These unneces- 
sary sheets must have greatly enhanced the cost of the 
production, and in part account for the high price at which 
the volume has been issued, which will probably preclude 
an extensive sale of the work. 

The book is well printed on good paper, in clear, bold 
type, and reflects credit on the publishers; but the 
language used certainly could have been much improved ; 
in some parts it is difficult to understand the exact mean- 
ing intended to be conveyed by the author. The informa- 
tion conveyed generally is, however, very complete, and, 
considering the official position of the author, must be 
trustworthy. 

From the chapter of historical notes we learn that 
although chains were of such great antiquity that Pharoah 
put a chain about Joseph’s neck, yet it does not appear 
that they were used for cables until a comparatively 
modern date. The first patent on record for chains was 
taken out by Phillip White in 1634; but it was not until 
the commencement of the present century that they came 
into general use for cables. In 1808, apparently, the first 
chain cable was used in a vessel of 221 tons named the 
Ann and Elizabeth, built at Berwick and owned by Joshua 
Donkin. This chain was made at North Shields by Robert 
Flinn, who was thus the first to commence the manufac- 
ture of chain cables. The successors of Flinn remained 
in the chain cable trade until about seven years ago. 
Flinn’s success induced others to enter into the trade, for 
we find that in the same year, viz., 1808, Samuel Brown, 
afterwards Sir Samuel Brown, obtained a patent for 
improvement in cables which he made with twisted links. 
The successors of Sir Samuel Brown are the well-known 
tirm of Brown, Lenox, and Co. who are now the 
oldest firm in the trade. The first Government vessels 
supplied with chain cables were the Namur, a 74-gun 
ship, the Monmouth, a 64, the Crescent frigate and Alonzo 
sloop, which were each supplied with one chain cable. 
This was in the year 1810. In 1817 one chain cable was 
supplied to all sixth rates, and one and a-half to all fifth 
rates and larger vessels. In 1823 two such cables were 
supplied to all war vessels, and in 1828 all brigs and sloops 
had three such cables. In all cases, however, the vessels 
in addition carried their full complements of hemp cables. 
By the year 1854 we find that greater confidence had been 
obtained in their use, for in that year all screw ships of 
the line were supplied with five iron and one hemp, or 
with four iron and two hemp cables. 

The first testing machine employed in proving cables 
was most probably Flinn’s, for we read that in 1812 the 
shipowners of Shields had such confidence in Flinn’s 
cables and his machine for proving them that they gave 
him a testimonial. The first aul testing machine was 
made at Millwall in 1812 for Brown, who, by its means, 
found out the defects in design, workmanship, or material 
in the early chains, and as a result he greatly improved 
their manufacture, as he then — to side weld the 
links and to fit them with studs. Studs were also intro- 
duced in 1813 by Brunton, one of Brown’s rivals in the 
trade. 

In 1834, when Lloyd’s Register was first established, 
their rules specified only the length of cables required in 
classed vessel. In 1846 they required that all new chains 
supplied to classed vessels should be tested, and since 1858 
they not only have required all chain cables to be tested, 
but they have issued rules for their number, length, and 
size. At the present time Lloyd’s Committee have all but 
one of the public proving establishments under their 
management, the superintendents being paid servants of 
Lloyd’s, while the superintendent of the other establish- 
ment—that at Sunderland under the management of the 


River Wear Commissioners-—is approved by them, and is 
therefore to some extent under their control. 

In 1864 the first Act of Parliament on the subject of 
chain cables was . It enacted that after July 1st, 
1865, no chain cable should be sold unless it had beem 
pee tested as required by the Act. At present the: 
aw requires that all chain cables supplied to British 
vessels shall be tested in a specified manner at a proving’ 
establishment licensed by the Board of Trade. Although 
there is no list of them given in the book, we learn from 
the plates of the certiticates that there are seven such 
establishments in Great Britain situated at Tipton, 
Netherton, Low Walker-on-Tyne, Chester, Cardiff, Glas- 


‘gow, and Sunderland. 


In order that a proving establishment may obtainalicense 
from the Board of Trade, it must be under the control of 
one of the public bodies or corporations named in the Act. 
of Parliament 34 and 35 Vict., c. 101; the whole of the 
testing machines in the establishment must be licensed, and 
there must be at least two such machines, one for applying 
what is known as the breaking strain, and one for applying 
the tensile strain. The machines must be fitted with 
levers and weights, capable of weighing the strain applied 
up to the full power of the machine. The total leverage 
must not exceed the proportion of 100 to 1; the lengths of 
the knife edges or fulcra of the levers must not be less 
than lin. for each 5 tons strain coming upon them, and 
means must be provided for verifying the accuracy of each 
machine. 

The testing of cables is performed as follows:—Frona 
every length of fifteen fathoms the superintendent selects: 
a piece of three links, which is cut out and tested to the: 
breaking strain appropriate to its size; if this straim 
developes any flaw, crack, or fracture in either of the 
three links the piece is considered to have failed, and a 
second piece of three links is selected, cut out, and similarly 
tested. If this also fails the length of cable is rejected ; 
but if either piece successfully withstands the breaking 
strain, the remaining portions of the fifteen fathoms of 
cable are united by new links being put in on the premises, 
and the whole length is then subjected to the tensile 
strain. If it fractures under this strain the whole length 
is rejected, if it withstands it satisfactorily it is passed, 
marked, and a certificate given for it. If, however, a 
minor defect exhibits itself in any part of the cable after 
the test, such as a spile in the iron, a somewhat defective 
weld, or a crushed stud, while the quality of the material 
appears to be satisfactory, the stud may be replaced or the 
defective link cut out and replaced on the premises, and 
the whole length again tested by the application of the 
tensile strain. The same tensile strain is required to be 
applied to the shackles as to the links. 

The statutory tests are not in themselves sufficient to 
ensure good cables, for a chain made from a hard brittle 
iron of high tensile strength may withstand a high break- 
ing strain ae steadily, as is done by the testing 
machine ; while it would be liable to fracture from the 
sudden jerks incidental to its use on board ship. The 
forms of the link also may be objectionable and the cable 
wanting in ductility on this account. In order to obtain a 
really good chain, Mr. Traill recommends that it should be 
specified to withstand an appropriate breaking strain in 
excess of the statutory breaking strain ; and also that the 
iron used for the chain should be itself tested by pieces 
cut out from each side of one or two links, so that the 
strength, ductility, and welding properties of the iron may 
be ascertained. A good iron for chains is stated to be one 
having a tensile strength of about 23 tons per square inch, 
with a contraction of area of fracture of about 43 per 
cent., and an elongation of about 23 per cent. in a length 
of 10in., but Mr. Traill does not give these particulars as 
referring to the best iron for chains. The testing of the 
whole length of chain above the statutory tensile strain is 
strongly condemned by Mr. Traill, as also is the use of 
ships’ cables for checking the way of the ships in launching, 
as such undue strains must permanently injure the cables. 
The statutory breaking “strain” for short link or un- 
studded chains is 24 tons per circular inch of the iron from 
which they are made, for all sizes of chains from }in. up 
to 1gin., above which size there are no statutory tests. 
The “ tensile strain” for short link chains is in every case 
one-half of the “ breaking strain.” 

For stud link chains the statutory tensile strains are 
18 tons per circular inch for all sizes, ranging from ;7in. up 
to 2in., and a less proportionate strain for the larger 
sizes, being 16:2 tons per circular inch for 3in., 14°4 for 
3hin., 12°6 for 4in., no only 10°8 tons per circular inch 
for 4hin. chains. The size of cables, however, in ordinary 
use rarely exceeds 24in. The statutory “ breaking strain” 
for stud link cables is 1°45 times the “tensile strain” for 
ldin. cables, 1°4 times the tensile strain for sizes above 
1gin., and 1°5 times the tensile strain for sizes below lin. 

In treating of the quality of cables, Mr. Traill lays great 
stress upon the question of the prices paid for them, as 
keen competition not only leads to the use of an inferior 
quality of iron, but also leads to the employment of un- 
suitably shaped links, and to these links being carelessly 
made. Several! illustrations of improperly shaped links 
are given in the volume, and from one of them it appears 
that by elongating and at the same time narrowing the 
link in a given length of chain there will be 14 per cent. 
fewer links, and therefore proportionately fewer studs and 
welds, and consequently less cost for workmanship, while 
the total weight of wrought iron in the chain will also be 
about 6 per cent. less. This is not a very exceptional 
result, as greater differences from what might be called a 
standard weight are to be found in cables sold at so much 
per outfit, while in those sold at per ton, the links are often 
made shorter and broader, and are fitted with heavy studs, 
so as to bring the total weight equally as much in excess 
of the weight of a well-formed cable of the same size. It 
is important, therefore, that particular attention should be 
paid to the shape and size of the links of a cable, as well 
as upon its testing strength and the quality of the iron 
before deciding upon its quality. One very important 

int connected with the shape of link is the radius of the 
inner curve at the ends, as if this is too small, the links 
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will lock together, and may even have a tendency to split 
one another. Mr. ill recommends the radii of these 
curves to be made ‘58 of the diameter of the iron used for 
the chain in the case of studded chains, and ‘6 of the dia- 
meter in the case of unstudded chains. 

We have stated that Mr. Traill strongly condemns the 
proving of chains above the statutory tensile strain, as he 
considers the chains must be injured by the high strains 
put upon them. - As a matter of fact, the statutory test 
strains each link beyond the limits of elasticity, thus pro- 
ducing a permanent set; and taking this into account, it 
is clearly stated that the shapes of links given as the most 
suitable are the shapes assumed after the test has been 
applied. The annealing of chains after they have been in 
use for some time is advocated, as making them more 
trustworthy; but it is recommended that they should be 
retested and carefully examined after being annealed. 

We have not to enter into the methods adopted in 
manufacturing chains and cables, further than to say that 
all small chains up to about lin. have the links welded at 
the ends, while in larger chains they are welded at the 
side. Full particulars of the most approved plans for 
making both links and shackles will found in the 
chapter on chain-making, while some —— of the 
brands of iron found to be suitable for chain-making pur- 
— will be found in the chapter on “Iron for Chain 

bles and Chains.” 


Twenty Years with the Indicator. By THos. Pray, jun., CE., 
M.E. 2vols. New York: John Wiley and Sons. London: 
E. and F. N. Spon. 

TuEsE two volumes have been written at different times 

by an author busily engaged upon practical and literary 

work. The second volume, in some respects, retraces the 
ground covered by the first, but it corrects errors made in 
the first. The leading feature of the work, as a whole, is 
the very large number of examples of indicator diagrams 
taken under every conceivable circumstance of incorrect 
design of valve or valve gear; incorrect setting of the gear; 
insufficient size of ports or pipes; defects of various kinds, 
and misapplication of indicator. These di are ex- 
ogy at length, and the lessons they convey described 
ully. The second volume shows that the author had 
learned some things and unlearned others since the first 
was commenced, and his peculiar adjective form of con- 
demnation of those who upon insufficient knowledge 
presumed either to make new forms of valves or gear, to 
decry the indicator, or to assume engineering positions 
they were not competent to fulfil, has been modified. 

In the first volume the author describes the purpose, 
construction, and application of the indicator; gives 
Richards credit for his indicator, but pins his entire faith 
upon Thompson’s improved indicator, and bestows profuse 
praise on this and its makers. He then proceeds to ex- 
plain the primary use of the indicator diagram, and to give 
the numerous —— of diagrams already referred to. 

In the course of his instructions he makes a good many 
useful observations — as, for instance, that an engineer 
called upon to indicate an engine will find it frequently 
necessary to “exercise a good deal of discretion in not 
knowing what somebody else tells him,” and to know it 
only from his own positive knowledge. That is to say, he 
must take his own diagrams, make all his own observa- 
tions, and work only on his own notes. He gives un- 
qualified preference to the use of the planimeter for 
obtaining the mean — from a diagram, and assumes 
it to provide the only really accurate means to this end. 
He ascribes to a Mr. Bacon a very common method, and 
not the best, of constructing a theoretical curve of expan- 
sion, and, like a good many American engineers schooled 
in the Corliss form of. engine, is of opinion that nothin 
but a very nearly instantaneous cut-off can be ered 
that a slight fall in the steam line and rounded corner at 
cut-off must mean waste, and in the first volume does 
not give any true explanation of the rise of a practical 

i , on the expansion curve, above the curve drawn 
according to Marriott’s law. His theoretical or per- 
fect diagram is, in fact, a far from perfect diagram, 
as it does not embody all the circumstances and 
conditions of the behaviour of steam in a cylinder. 

He speaks of late admission, where not late but restricted 

admission is meant, and denounces a form of diagram 

which characterises some of the most economical engines 
afloat, because it has not the hyperbolic expansion curve 
and low pressure exhaust, and has some compression, the 
diagram being evidently taken when the engine was 
heavily worked. He compares this with a much smaller dia- 
gram, showing an earlier cut-off, an expansion line falling to 
the theoretic curve, the engine evidently working light, 
and the diagram having a perfectly square heel—a form 
which often indicates a late admission. It may be here 
mentioned that at p. 54, Vol. I. diagram 27 is mentioned, 
when diagram 26 is referred to. In several instances the 
author speaks of cushion as owing to high speed, apparently 
not seeing that the cushion is desirable and may have 
been purposely arranged for. If we pass over these points, 
and allow a little for American style, we may accept Mr. 

Pray’s book as being very useful for the reason already 

mentioned, namely, that almost every ailment of a steam 

engine, as shown by an indicator diagram, has its illus- 
tration, and, with slight exceptions, its explanation in 
either the first or second of these volumes. 
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EFFICIENCY AND DURATION OF SOME 
INCANDESCENT LAMPS. 


WE have received a copy of the report of a special committee 
appointed by the president of the Franklin Institute to conduct 
examinations and tests of the efficiency and life duration of 
incandescent lamps. The report shows that the tests and 
examinations were more complete than any that have yet 
been made, and the report is more full than any previously 

ublished to our knowledge. The lamps, however, did not 
include several of those best known in this country, and thus the 
very elaborate investigation has been expended upon a somewhat 
limited range. Of the lamps known in this country only the 
Edison and the Woodhouse and Rawson lamps have been tested. 
The examiners were Lieut. J. B. Murdock, U.S.N., Professor W. 
D. Marks, Ensign L. Duncan, U.S.N., Dr. G. M. Ward. 


The test began with the following lamps entered :— 

20 Weston, Tamadine carbon. 

20 Edison, 

10 Woodhouse and Rawson, 55 

10 Stanley-Thompson, 96 

10 Stanley-Thompson, 4t ” 
The latter lamps were requested to be entered at 16-candle power. 
The committee, after a preliminary trial of several of the lamps, 
fixed on the potentials of 96 and 44 volts respectively for the two 
grades, as approximately representing that candle-power, and the 
lamps were entered at these potentials. No official information 
was furnished the committee as to the process of manufacture of 


Stanley-Thompson. 
(44 voit. 


Woodhouse-Rawson. 


any of the lamps. Their general appearance and the relative size | 
is shown in Fig. 1. 

The Weston lamp entered by the United States Electric 
Lighting Company has what has been called a ‘‘ tamadine” carbon. 
The committee was not furnished with any official information as 
to the manufacture of the lamp, but the main features were shown 
by Mr. Weston in his private exhibit at the exhibition, afterwards 
peor by him to the Franklin Institute. Gun-cotton in the 

‘orm of flat sheets was treated chemical] the nitryl 
from the cellulose. The resulting cellulose product is a tough, 
firm, translucent substance from which the strips are cut in a 
sinuous form and carbonised. The carbon is rectangular in cross 
section, but is placed in the lamp so that at the shanks, the longer 
side of the rectangle is in the line of the shanks, instead of at right 
angles, as in most other lamps. The connections are made at the 
terminals with minute steel screw bolts and nuts setting up with 
platinum washers. The bending of the carbon turns the long side of 
the rectangle so that it lies in different directions at different points. 
The lamp is mounted on a wooden base surrounded by a brass ring. 
The wires are led down through holes in the wood to the bottom 
of the base, where one is soldered to a ring and the other is held in 
place by a small screw, which is concentric with the ring and pro- 
jecting below its plane. The socket contains two spring clamps 
against which the terminal ring and screw of the lamp press, the 
lamp being held in place by a lug on the brass ring fitting into a 
groove in the socket. The lamps and sockets in the test were 
readily interchangeable and the connections were good throughout. 

The Edison lamps, Fig. 1, were similar in appearance to those 
generally used. The carbon was made from Ghalies fibre. The 
lamps were mounted in the ordinary screw socket, which gave good 
contact with great facility of handling. 

The Woodhouse and Rawson lamps, Fig. 1, displayed good 
workmanship, and were quite simple in construction. The 
carbon, which is rectangular in cross section, is cemen' by a 
very neat joint to two platinum wires, which are kept apart 
by a glass bridge, and then sing through the base of the 
— have small loops formed in their ends, the loop being | 
made rigid by embedding the ends in the glass. Two spring 
hooks in the socket hook into these loops, making contact. The 
lamps in the test were used with Swan sockets. The loops at the 
base of the lamp seem liable to injury. Two lamps were disabled 
by the breaking of these loops before the beginning of the test for 
duration. No information as to the nature of the carbon was in 
possession of the committee. Each lamp had the firm’s name marked 
on the glass. 

The Stanley-Thompson lamps, Fig. 1, had carbons apparently 
made from thread. No information was given other than that the 
lamps were made under the Stanley-Thompson patents. The 
aa, or 44 volt, lamp was well made, so far as the glass work 
was concerned, the carbon being ted to plati wires, 
which were kept apart ‘7° glass bridge, and then passed through 
the base of the lamp. e glass bulb of the lamp was set in a 
hollow in a wooden base, and most insufficiently secured by a 
cement apparently of plaster of Paris. The wires went through 
the wood to two small screws. Much difficulty was caused by the 
cement giving way, so that the wires formed the only attachment 
of the lamp to its base. The lamp was secured in its socket by 
two brass bars, projecting from the sides of the wooden base, 
fitting into slots in a brass cylinder socket. Connections were made 
by two springs at the bottom of the socket pressing against the 
screws in the base of the lamp. The sockets were not satisfactory, 
not being interchangeable readily, and difficulty was constantly 
met with in shifting the lamps. Several cases occurred of partial 
carbonisation of the wooden base between the wires, causing bad 
leaks, and in one case it had gone so far as to attract attention by 
the wood smoking. The wooden bases were blackened, and the 
leak —~ 4 have begun over this blackened surface. The difficulties 
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the glass bulb, several of the globes breaking at that point after 
the cement gave way. These accidents in fitting the 
a to their sockets for the test of duration. 

of the above lamps except the Edison bore evidences of the 
carbons having been treated by a deposit from the hydrocarbon 
gas. The deposit on the Weston carbons was but slight. After 
the test for duration had continued about 500 hours, the Franklin 
Institute entered three new lots of lamps as already stated. These 
were:—Ten Weston lamps—paper carbon—70 volts; ten Wood- 
house-Rawson lamps, 50 volts; ten White lamps, 50 volts. 

The Weston lamps were the same in general appearance as the 
1103 volt lam The carbon, it is understood, is le from 
pe » and ne ln. treated to very heavy deposits from a 
ydrocarbon gas, 

The Woodhouse-Rawson lamps were received indirectly from the 
manufacturers, and were simi 


in appearance to those already 
tested, but were more uniform. 


The White lamps were somewhat similar to the Woodhouse- 
Rawson in exte’ appearance, but the bulb was somewhat longer 
and narrower. The carbons were cemented to platinum wires, 
which were separated by a glass bridge, and had loops in their ends 
for hook connections in a spring socket. No details of the manu- 
facture of these lamps were furnished. 

The currents were furnished by an Edison ‘*T” dynamo, worked 
by a Porter-Allen engine kindly lent for the test by the South- 


wark ape 8 Steam was obtained from a locomotive boiler, the 
prope of the Franklin Institute. The potential was controlled 
y a Weston automatic regulator, which kept it within about a 


volt on either side of the normal. Three Edison bridge indicators 
were in use in different parts of the circuit. They agreed in their 
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indications and proved to be very sensitive. A registering tele- 


| manometer recorded all variations of steam pressure with great 


accuracy. Although the code called for preliminary measurements 
for the obtaining of the reduction factor only, it was thought best 
to make electrical measurements as well, that the efficiencies of 
the lamps might be obtained in watts per spherical candle and 
comparisons instituted between the different lamps under test. 
Photometric measurements.—The measurements of the spherical 
illuminating power of the lamps were made with the object of 
obtaining the average candle-power of the lamps, and to avoid the 
doubt as to the total amount of light which might arise from the 
various forms of carbon—many of them distorted in manufacture 
—used by different makers. Sixty-five measurements or more 
were made on each lamp. The method pursued may be the more 
easily understood by a comparison with the parallels and meridians 
of the earth, referring to points by their latitude and longitude. 
The lamp was placed in a vertical position, with the plane of the 
shanks of the carbon at right angles to the photometer bar. The 
side nearest the bar was marked for future reference. The topand 
bottom of the lamp were assumed as the north and south. poles 
respectively, and the vertical circle at right angles to the plane of 
the shanks of the carbon as the prime meridian. The lamp, after 
adjustment as above, was first rotated horizontally, and thirteen 
measurements were made in the equator at equal angles of 30 deg., 
the last checking on the first. The mean of these measurements 
gave the “‘ mean horizontal intensity.” Starting again from the 
first ition, the lamp was rotated in the plane of the prime 
meridian and thirteen measurements were e at equal intervals 
of 30deg., the last checking the first, and making four measure- 
ments of the point 0 deg. latitude, 0 deg. longitude. The mean of 
these four was called the “‘standard reading.” If any noticeable 
discrepancy was noticed the measurements at this point were 
repeated. As this point was that on which the calculations for the 
duration test were d, its careful determination was essential. 
The lamp was then moved 45deg. horizontally, so that 0 deg. 
latitude, 45 deg. longitude E. was towards the photometer. It was 
then rotated in the vertical plane passing through that point and 
thirteen measurements made as before, at intervals of thirty 
degrees, the last checking the first, The lamp was next moved 
45 deg. horizontally, so that 0 deg. latitude, and 90 deg. longitude 
E. was towards the photometer, and thirteen measurements made 
in that meridian as before. Lastly, the lamp was rotated till 0 deg. 
latitude, 135 deg. longitude E. was towards the photomoter and 
twelve thirty-degree measurements made in that meridian, check- 
ing with a thirteenth. This makes a total of sixty-five measurc- 
ments on each lamp. As the sockets in use with all the lamps 
prevented the exit of any light from the bottom or south pole of 
the lamp, the reading at that point was always taken aszero. The 


were d as follows :— 
The mean of four readings at the north poleofthelamp .. 1 
Four measurements on each of the parallels at 60 deg. N. 


— deg. 8. on the prime meridian and 90 deg. meridian 
Eight measurements on each of the parallels of 30 deg. N. 
and 30 deg. 8S. at the intersection of the meridian circles 
of 0 deg., 45 deg., 90 deg., and 135deg. .. .. .. 
Twelve measurements, 30 dey. apart, on the equator 
One zero reading for south pole (base oflamp).. .. .. 


Making a total of .. 
By laying down the ts on a sphere it will be found that they 
are very nearly equidistant, being somewhat nearer at the equator 
than at the poles, The average of the illuminating power at these 
thirty-eight points is taken at the mean spherical intensity of 
illuminating power. Fig. 2 shows the location of the ge he =f 
points. Itisa of a Mueller lamp of nearly spherical 
shape, around which four rubber bands are stretched to show the 


| 


met with in the 44 volt lamp were also encountered in the 96 volt. 


In addition there seemed to be a point of weakness in the base of 


four meridian circles, and one rubber band to oe the equator. 
The square "black patches show the thirty-eight points. In order 
to determine whether the arithmetical mean of these observations 


| 
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gives a close approximation to the mean spherical intensity, 
calculable from the observations taken, the ave ma; 

divided into zones, each extending 15deg. on either side of the 
equator and the els of 30 deg. and 60deg., and the 
spherical intensity calculated from the area of these zones 
and the mean candle-power in each. See Fig. 3, The sur- 
face of the sphere is developed at the equator by means of a 


Mi! 


Fig. 2—Points observed in determination of spherical intensity. 


tangent cylinder, at 30 deg. and 60deg. latitude by means of 
tangent conical frusta and at the poles by tangent discs. If now 
we multiply the mean intensity of illumination of each zone by its 
area and divide the sum of these products by the whole area of the 
sphere, we obtain with very close accuracy the mean spherical 
pee of of illumination. The following formula gives the 
me’ 

mean eq. +mean 60 deg. lat. +1'73 mean 30 deg. lat. +0°131 poles _ 


3°861 
mean spherical candle-power. This method when compared with 


Fic 3 


\ 
- ----------- 


“CONICAL DEVELOPMENT OF SURFACE 


! 
0 
: 
: 
UF SPHERE 


Fig. 3.—This figure is defective in showing the chords instead 
of the tangents of the arcs. 


that in use gives: Stanley, large, No. 26, 13°09 candles ; method 
in use, 13°10 candles; Edison, No. 2, 14°30 candles; method in 
use, 14°38 candles. The method adopted yields results giving slight 
preponderance to the illumination at the equator, but the difference 
is small, and this method yields itself readily to the mechanical con- 


Fig. 4.—Revolving lamp holder. 


ditions of the lampholder. From the figure it will be seen that the 
holder permitted the lamp to berevolved about twoaxesatrightangles 
in space. As the lamps to be measured in the preliminary efficiency 
test altogether required upwards of 10,000 photometric observa- 
tions, it was quite important to avoid the adjustment of a gradu- 
ated scale, and the horizontal and vertical axes were therefore 
fitted with notched plates with twelve notches each and spring 
catches, The plate for the vertical axis had two extra notches 
one at 45 deg. and one at 135 deg. These notched discs ited 
ance The Methven stan two- 


very rapid and accurate 
the photometric measurements. The 


slit was used in 


committee are indebted to the courtesy of Mr. Alexander P. 
py ay of the United States Electric Light Company, for it and 
for the fittings for the photometer box. A certificate accompanied 
this standar <a by Messrs, Methven and Hartley. It wasdeemed 
wise to verify this standard independently, particularly to discover 
i error due to personal equation of observer was present. 
Stan English candles, a candle balance and stop watch were 
used in the comparison. Ten series of five-minute observations 
showed an error of one per cent, as the result of 100 observations. 
Fig. 6 represents the standard Letheby-Bunsen photometer 
with 60in, bar, used in the efficiency tests. Two reflectors in 
spot in paraffined paper. e was 
pon moved the electric lamp 
on the left in the final balancing of the 
illumination of the two spots; the wish 
of the committee being to favour alike 
the electric lights when in doubt. It 
would appear, however, that very nearly 
exact justice has been done, since the 
Methven standard, which proved to have 
so little error, was treated in the same 
manner as the lamps. The particular 
lamp to be tested being placed in the 
lamp holder, the potential was adjusted 
by means of the resistances in circuit 
with the lamp, and the candle power, 
current and potential determined. The 
current reached the lamp through wires 
dipping into mercury cups in the piece of 
wood at the bottom of the lamp compart- 
ment. If a change occurred in the poten- 
tial, photometric work was stopped until 
the potential was adjusted. Observations 
of current were taken about every four 
minutes. The ‘‘ reduction factor” used 
during the test for duration was obtained 
= dividing the mean spherical intensit; 
of illumination by the “standard reading” 
or the mean of the four observations at 
0 deg. lat., 0 deg. long. 

Electrical measurements. — The elec- 
trical in a small 
room especially p: or the purpose. 
The potential of the lamps was measured 
by a Wiederman mirror galvanometer in 
a circuit of high resistance. The instru- 
ment employed was made by Hartmann, 
and was chosen on account of good damp- 
ing. It had a Siemens’ bell magnet, sus- 
pended in a cylindrical cavity in a solid 
copper block. The mirror was attached 
to the suspending rod of the magnet. 
The fibre was about fifteen centimetres 


A in length, and was without appreciable 
Fig. 6—Methven slit  t78ion within the deflections used. The 
ata deflection of the magnet was observed 


by a telescope and scale at a distance of 
176 centimetres, afterwards increased to180. The galvanometer re- 
sistance was about 2 ohms, two coils, one on each side of the magnet, 
being used in series, but a resistance of either 50,000 or 100,000 ohms 
was used in circuit with the instrument, the former being employed 
with lamps of less than sixty volts potential, the latter with others. 
During the preliminary measurements for efficiency the potential 
was semeiened by an observer at the telescope, who watched the 
deflection and recorded the potential at regular intervals, signal- 


ling any change to the photometer room, where the potential —“ 


adjusted by a change of resistance in the lamp circuit. 


| The washing was continued long after a cloudiness was obtained, 
| and the crucible was dried at a gentle heat over a Bunsen burner. 
| The weighings were made on a balance made by Troemner, of 

Philadelphia, to tenths of milligrammes. The weights used were 
verified by comparison with a set of standards in possession of 
Mr. Troemner. By Kohlrausch’s,formula the error is zero at 
26° 17’. The voltameter determinations at different points can be 
compared by reducing them to 26° 17’ by means of factors derived 
from the formula. 

Resistance.—The ohm was by the code to be the Paris or legal 
- In the reductions the legal ohm was taken as 1°0112 B. A. 
units. 

Electro-motive force.—The volt was determined by the fall of 
ntial in a given resistance due to a known current. A reel of 

0. 22 German silver wire was made by winding the wire on fine 

lass rods, which were let at each end into pieces of black walnut. 

e turns of the wire were kept apart by means of silk cord around 
the posts, The axis of the reel was surrounded by a stirrer, by 
which the excessive heating of the wire while in the bath was 
prevented. This reel was immer in turpentine, and later in 
refined petroleum, 300 deg. fire test, and while in use in calibra- 
| tions the liquid was _ in motion by the stirrer and the tempera- 

ture eetey recorded. The ends of the wire were taken to 
double a posts at the top of the reel, to which the current 
and potential leads were connected. The resistance of the reel was 
determined, on January 5th, at the John Hopkins University, as 
21°089 legal ohms at 15°2 deg. Cent. The reel was then Ps in 
turpentine in the Exhibition building, and remained for three 
weeks before the efficiency measurements began. It was observed 
that the turpentine was becoming slightly greenish in colour, but 
no change in the resistance could be detected with certainty by 
the only bridge at that time in the possession of the committee. 
As chemical action of some kind was evidently taking place, the 
reel was removed to a bath of refined petroleum. After the 
efficiency measurements, the reel was again measured, and its 
resistance was found to have increased to 21°161 at 14 deg. Cent. 
In order to determine whether such a change could be due to the 
hemical action noticed, a gramme of the wire was placed in the 
turpentine, and in three weeks lost three milligrammes. It was 
therefore considered by the committee that there was no doubt 
but that the change of the resistance took place before the efficiency 
measurements, and the later determination was used in uc- 
tions. After the Wheatstone bridge had been calibrated, the 
resistance of the standard coil was frequently checked. These 
measurements, extending from - 4 deg. Cent. to + 19, gave a 
coefficient of 0004 for change of resistance per degree Centigrade. 
» Calibrations of the potential galvanometer were made by measuring 
the currents by the tangent galvanometer, and simultaneously 
observing the deflection of the potential galvanometer. The lamp 
currents passing through the tangent affected the potential 
galvanometer, so that it was necessary to make double readings of 
the latter with the currents reversed in the tangent. 

Measurements of efficiency.—The general method of making the 
observations for efficiency has inal been stated. The committee 
aimed to test each lamp at its normal potential as stated by the 
makers, and to place it in the test for duration at the same 
potential, that the relation between efficiency and life might be 
traced. A few lamps were tested at two or more potentials. The 
efficiency measurements were begun at the earliest moment when 
it was thought that the arrangements for the test were sufficiently 
advan to secure good results. The constant of the potential 
galvanometer had been determined from only a few calibrations. 
and the error of the tangent galvanometer was not known as well 
as it was later in the test. Owing to the chemica’ action of the 
turpentine on the German silver of the standard coil used in cali- 
brations for potential, the resistance was underestimated and the 
potential constant determined by calibrations was too small. After 
the efficiency measurements were all completed, the observations 


Fig. 6—Letheby-Bunsen photometer. 


general this method worked well, but pi vere through irre- | were re-calculated, allowing for all known errors as determined by 
+3 wou fi + +, 


gularity of the engine, the pot ‘ 
the ie conditions were bad the results were rejected and the 
measur ts repeated. The lamp currents were measured by a 
tangent galvanometer specially constructed for the test by Jas. 
W. Queen and Co. It consisted of a single coil of six turns No. 8 
wire, on a brass frame of 60 cm. diameter. The base was of — 
2ft. wide, resting on levelling screws. Both galvanometers s 

on large wooden posts, buried 2)ft. in the earth, and out of 
contact with the floors or walls of the building. The needle and 
com: were loaned for the test by Mr. Weston. The circle was 
divided to 10’ and could be read by magnifying glass to 1’ of are. 
The maker’s adjustments of the needle in the centre of the galvano- 
meter coil were carefully verified. The code prescribed the method 
by which the electrical units should be reproduced, and was strictly 
adhered to. 

Current.—The ampére was determined both by the silver volta- 
meter and by calculations of the constant. During the test 
thirty-eight calibrations were made of the tangent galvanometer 
by the ee voltameter. Eight of these were purely experimental, 
to determine the best conditions, and several of the others were 
rejected on account of bad conditions, All those were accepted in 
which the current was steady, the deposit good, and the time 
accurately determined. The current was supplied at first by a 

vity battery in multiple series, but later by a secondary 

ttery. A solution of silver nitrate, one-half saturated, was used 
in a platinum crucible. The anode consisted of a spiral of silver 
wire one centimetre in diameter, closely wrapped in filter ee. 
The crucible was held in a loop of platinum wire. The 
time of deposit was either twenty or thirty minutes, ba | 
on the strength of the current. The tangent was rea 
on both sides, The deposit was generally in vertical strie 
on the inside of the crucible. Some of the later cali- 
brations were made with a 40 per cent. solution, and this 
gave a finer grained deposit. After the circuit was opened, the 
solution was decanted from the crucible, and the deposit 
repeatedly washed, the washings being tested with sodium chloride. 


Whenever | la 


ter measurements. The result was to raise the potential in 
almost every case above what was thought to be its value at the 
time the yp th ey were made. In the following tables the 
potential is that at which the efficiency measurements were made 
as determined by the corrected calculations. The diagrams—of 
which we give but two as examples—show the curves of illumina- 
tion in five planes passing through the centre of the lamp. The 
first is a me Be the equator, the others marked 
“* vertical” are vertical planes, making angles of 45 deg. apart. 
The black line in each circle shows the plane of the shanks of the 
carbon; the el lines at Odeg. of each circle represents the 
position of the photometer bar. The circles are drawn with a 
radius of sixteen of the scale of candle-power. The following 
points on the different circles are coincident. 

0 deg. on horizontal and 0 deg. on vertical 0 deg. 

90 deg. on horizontal and 0 deg. on vertical 90 deg. 

180 deg. on horizontal and 180 deg. on vertical 0 deg. 

270 deg. on horizont«i anc. 180 deg. on vertical 90 deg. 
The four 90 deg. points on the vertical sections represent the light 
given off at the top of the lamp. The four 270 deg. points in the 
vertical sections correspond to the base of the lamp. The hori- 
zontal distribution is found in all the lamps tested to be dependent 
on the cross section of the carbon. If this is circular, as it is in the 
Stanley and White lamp, the curve of horizontal illumination is 
practically a circle, if rectangular, as in the Edison and Woodhouse 
and Rawson, the test illumination is given in that direction 
towards which the longest side of the rectangle is turned. Lateral 
twist causing the major axis of a rec lar cross section to lie in 
different directions at different heights in the lamp, produces a 
marked effect as is seen by the curve of the Westonlamp. The light 
given off at the top of the lamp depends in the same way on the 
amount of illuminating surface visible from that point. In the 
Edison lamp, which has a long carbon, the two branches being 
comparatively close Hr mp ut little illuminating face is 
visible from the of the lamp, and but little light given off. In 


the Weston lamp, however, the carbon is bent into a curve, more 
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closely approximating to a circle; and the lateral twist given, the 
carbon turns the long side of the rectangle in the middle of the 
loop towards the top. These two causes result in turning a con- 
siderable illuminating surface in that direction, and consequently 
in giving a large proportion of light. The committee is indebted 


tion, but the curves of the others were essentially the same as in 
the ye Owing to the causes already mentioned the potential 
of the lamps is generally ,4ths of a volt higher than the normal. 
The tables give all the data of the tests. 


lamps were tak 
at random from 400 furnished by the company. 


‘ HORIZONTAL. 


Records of Average of 20 Lamps. 
Eficiency Test of the Franklin Institute 
Preliminary to the Duration. 


Maker's Name Edison. 
Mean Potential—Volis 97°9 
» Current —Ampéres “709 
Power —Watts 69°41 
Vatts per Spherical Candle 4°48 
» Spherical Intensity-Candles 15°49 
» Standard Reading 16°53 
»» Reduction Factor 0°94 
Resistance Cold 248 


VERTICAL-O DEG. 


Fig. 7.—Test of Incandescent Electric Lamps. 


to Mr. C. H. Small, of the University of Pennsylvania, for the | 


averaging of results and the construction of the light curves. 
Edison lamps.—Although only twenty-three lamps were required 


Table of Incandescent Lamp Efficiency. 


Maker's Name 


Stanley-Thompson lamps (96 volts).—Fourteen of the 96 volt 
lamps were tested for efficiency, four of the original having been 
broken in fitting them to sockets preparatory to the test for dura- 


Record of Average of 10 Lamps. 
Epiciency Test of the Franklin Institu'c 
Preliminary to the Duration, 
Woodhouse-Rarson, 


VERTICAL-O 


Fig. 


| | Candles. Watts Resistance. Blecteical BLP. 
Name. Volts. Ampvres. Watts. Mean | optical 
Edison 97°57 0°7065 68°92 15°47 19°24 | 47459 247°5 140 | 169°2 210°4 
Stanley 96-volt 96°56 0°554 53°61 13°59 16°30 | 4°04 845°1 175 189°1 226°3 
Stanley 44-volt : 43°98 46°32 13°42 16°44 8°554 41 | 
Woodhouse 55-volt.. .. .. 55°63 1°006 55°82 15°64 18°68 } 8°605 117°3 60 209°0 249°6 
Woodhouse, second lot.. 55°0 1178 64°7 18°30 22°13 8°56 100°2 46 210°8 254°9 
49°99 1°107 50°83 12°44 15°05 4°05 48 | 182°6 220°9 
Weston 110}-volt .. | 111°42 0°530 59°04 16°43 18°07 3°713 407°9 210 | 209°8 280°7 
Weston 70-volt 70°4 | 68°09 15°18 16°85 4°51 150°0 72 | 166°3  184°6 
\ | | | 
to be measured for the duration test, a larger number were ex- | tion, and four others tested in their places. The high potential of 


amined, and the efficiency results are appended. The first twenty 


of the lamps were tested for duration, and the curves in the | corrected after the efficiency test, gave the high figures recorded. 


lamps 87, 41, and 51 was due to an error of calculation, whieh, 


‘ 


Plan of Test Rooms ; 
Assistants 
Phdtometer 
= 
| 
47#%6 


Fig. 9.—Test of Incandescent Electric Lamps. 
The curves 
the table, 

The 


diagram, Fig. 7, were calculated from them. 
were ee, in these lamps. One, through 


But few iarities 
peculiari 
‘of the carbon, gave an almost circular curve of horizontal 


distortion 
Jistribu- 


candle-power. 
_ as some of the first lot of 55 volts, the committee determined to 
_ the second lot at that potential also, with a statement of the 
facts. 


in Fig. 8 are the averages of the first eleven lamps in 


and the averages in the plate are those of the first ten, 
lamps were taken from a lot of fifty. 


Stanley-Thompson (44 volts).—These lamps gave the highest 
average efficiency of any lot under test, but varied considerably 
from each other. The curves are essentially the same as those of 
the 96 volt lamps, except in giving less light at the top of the lamp 
The lamps were taken at random from a lot of fifty. 


_ HORIZONTAL 


Mean Potential—Volts 55°48 
» Current —Ampéres 1°026 
» Power —Watts 56°92 
214 
» Watts per Spherical Candle 3°56 
» Spherical Intensity-Candles 15°99 
» Standard Reading 
» Reduction Factor 31:09 ‘20.02 
» Resistance Cold 115 
8 * 


VERTICAL= AS. DEG. 


8.—Test of Incandescen Electric Lamps 


Woodhouse and Rawsen lamps.—Two lots of these lamps were 
tested. The results obtained were generally the same. e first 
lot were marked 55 volts, and were taken from twenty-five lamps 
furnished. The slight irregularities in the curves, Fig. 8, are due 
to the fact that the lamp was mounted on a spring socket-—Swan—in 
the efficiency measurements, and the motion and vibration of this 
socket, in moving it through the various positions occupied, prevented 
as accurate measurements as in other cases where the lamp was held 
rigidly. The second set of Woodhouse and Rawson lamps, selected 
from fifty furnished, were marked 50 volts, and a accompanyin 
them from the makers invoiced them as ‘‘ 20-candle power, 50 volt” 
lamps. They were by the committee, as the duration test 
on the former lot was unsatisfactory by reason of many of the 
lamps being connected two in series. On setting the new lot up at 
50 volts, they were found to give only twelve spherical candles, 
and to have an efficiency of about five watts per candle. The 
Woodhouse and Rawson is known as a very economical lamp, and 
has of late attracted much interest on that t. A duration 
test of 300 hours was all that could be allotted to these lamps, and 
would determine nothing if the lamps were tested at so low 
As the resistance of the lamps cold was the same 


White lamps.—These lamps were taken from a lot of twenty- 
four. The carbon is apparently made of thread, has a circular 
cross section, and is heavily treated. The curves of the whole lot 
are almost identical. The lamps were tested with spring sockets 
received from the Electrical Supply Company, and to the vibrations 
and lack of rigidity of this socket during the revolutions of the 
lamp-holder, is attributed the slight want of symmetry observa. 
ble in the curves. The cold resistance in the table of the 
figure is enyoesiiontr an error, but was not discovered until too 
late for correction. The lamps decreased in resistance during the 
duration test. The average cold resistance before use, of several 
lamps of the same lot, was found to be 102 ohms, and those under 
test probably averaged about the same. 

Weston lamps (1104 volts).—In submitting a report on the tests of 
these lamps, the committee think it proper to give a résumé of the 
correspondence between Mr. Weston and themselves. The 1104 volt 
lamps were received from the United States Company in January. 
Efficiency measurements were made on the 5th, 6th, and 7th of 
February. On the 18th of February Mr. Weston visited the exhi- 
bition building, was shown the results of the efficiency measure- 
ments on his lamps, examined into the installation, and the work- 
ing methods of the test, and thinking the candle power of some of 
them low, addressed a letter to the committee, requesting a re- 
measurement of his lamps. The lamps were re-tested and the 
accuracy of the former measurements verified. Mr. Weston then 
said his lamps were a badly-made lot and withdrew them, but tests 
proceeded with the lamps on hand. 

Weston lamps (70 volts.)—‘‘ Mr. Weston having expressed a 
desire to have measurements made on a lot of 70 volt a ood carbon 
lamps, they were entered by the president of the Franklin Insti- 
tute for test. The distribution of light is almost exactly the same 
as in the other lot. Ten lamps were selected from a lot of thirty- 
three received from Mr. Weston, tested for efficiency and after- 
wards subjected to a duration test of 523 hours.” 

The table of efficiencies in previous page is an abstract of eight 


| tables given in the report :— 


The figures given for the resistance hot are an approximate: 
average of those given in the several tables from which the above’ 
summary is deduced. 

Test for duration.—“ For the duration test proper the three: 
rooms of the Brush exhibit during the exhibition were utilised.. 
The arrangements are shown in Fig. 9, The lamps were placed in‘ 
boxes arranged in a circle in the middle room, which was securely’ 
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boarded up, with the exception of one door opening into the watch- 
man’s room, This door was securely locked and sealed, except 
when measurements or adjustments were being made. A glass 
pane set in it allowed of inspection of the lamps when the door 
was closed. On the opposite side of the duration test room was a 
shop, in which all necessary electrical work was done. In a corner 
was the photometer room, containing the photometer used in the 
efliciency measurements—Fig. 6. The two rooms marked as 
assistants’ bed-rooms were permanently occupied by the assistants 
connected with the test, Mr. A. L. Church, who was in charge in 
absence of members of the committee, and Mr. ©, E. Billberg. 
The exhibition building around the three rooms was well lighted 
by extra lamps in circuit, and the whole was under the inspection 
of a watchman. When the committee finished their daily work 
in the duration test.room, the door was locked and sealed in the 
presence of one of the committee, and remained closed until the 
next day, when the seal was examined before the room was opened. 
It was always found intact. While the room was closed, inspection 
of the lamps was made through the glass set in the door. These 
inspections were made every half hour, and whenever a lamp was 
observed to be out the time was recorded. The lamp was examined 
the next time the room was opened, and removed if found to be 
broken. It was feared that lamps might be accidentally broken, 
and provision was made in the code for replacing such lamps 
others. In order to avoid breakage the lamps were never touched, 
except to adjust their position in the socket or to remove dust 
which had settled on them. Only one lamp—Stanley—was acci- 
dentally broken in the test, and this rtthonsin | while making a con- 
nection, by accidentally touching its leading wire to the binding 
post of the next lamp, giving the lamp 96 volts instead of the 
44 required, When the room was open, no one not connected with 
the test was allowed to enter it, unless accompanied by a member 
of the committee.” 

_ Having given the efficiency figures obtained in the tests pre- 
liminary to the duration tests, we need not give the similar 
figures obtained by the latter ordeal, and we may summarise 
the duration or lift tables as follows :— 

Edison.—Out of twenty Edison lamps, all but one survived 
the 1065 hours test.’ 

Stanley-Thompson.—Of the ten 96-volt lamps by these makers, 
one survived the 1065 hours test, the remainder having lives of 
882, 683, 525, 301, and less hours. Of the twelve 44-volt lamps, 
one survived the 1047 hours test, the remainder varying from 
309 hours downward. 

_ Woodhouse and Rawson.—Of the twenty of these lamps the 
highest life was 716 hours. Three survived the 332 hours test, 
and several lived over 400 hours. . 

White.—Of ten White lamps seven survived 310 to 312 hours, 
others gave much lower life. 

Weston.—Of the Weston 110}-volt lamps six survived the 
1065 hours test, one lived 823 hours, the remainder living much 
less time. Of the 70-volt lamps seven survived the 524 hours 
test, the others failed at a much smaller number. 


LAUNCHES AND TRIAL TRIPS. 


On Thursday, ay rae 10th, the steamship Ariel, built and 
engined by Messrs. Earle’s Engineering Company, 
Hull, to the order of Mr, Edward Leetham, of the same town, was 
taken on her trial trip on the measured mile off Withernsea. The 
following are the dimensions of the vessel: — Length, 300ft.; 
breadth, 42ft.; aoe of hold to top of floors, 20ft. She is built 
of steel, to class 100A1 Lloyd's, has a raised quarterdeck aft, long 
bridge amidships over engines and boilers, and ae forecastle 
forward with turtle-back sides, and is generally ted for carry- 
ing a large cargo ona moderate draught. Water ballast is provided 
under engines and boilers, and there is a deep tank in the main 
hold for water ballast or cargo. The saloon and state-rooms are 
fitted in a large iron house on the bridge, and the officers are berthed 
at the sides of the engine casing. The four steam winches are 
made by Earle’s Company, three of them being of the special 
long stroke compound type, and will be supplied with steam from 
a large donkey boiler as well as from each of the main boilers. The 
vessel is also fitted with Messrs. Amos and Smith’s patent steam 
steering gear and Messrs. Harfield’s steam windlass. The engines 
are on the three-crank triple-compound system—of which Messrs. 
Earle’s Company have already turned out fifteen sets, and have 
now eight sets in hand—and have cylinders 23in., 35in., and 60in. 
diameter, by a 57in. stroke, made for a working pressure of 150 lb, 
to the square inch. During the trial these worked most satisfac- 
torily, indicating 1470-horse power, and driving the vessel at a 
pn of 12°24 knots. 


On the 10th inst. Messrs. R. Thompson and Sons launched from 
their Southwick yard an auxiliary screw brigantine, named the 
Waikna. Her length is 104ft.; breadth, 23ft.; depth of hold, 83ft., 
and is built of steel to class 100 Al, at Lloyd’s. She has a raki 
cutwater and neat round stern, is heavily s d to give a large 
spread of canvas, and is fitted with lightning conductors to both 
masts. The cabin is wy eatly fitted up aft, under raised quarter 
deck, with bath-room, &c.; accommodation is provided for the 
engineers in a house on deck, witha galley at fore end, fitted with 
Brownlee’s cooking range and condenser. The crew are berthed in 
forecastle, the fore end of which is intended for a large sail room. 
The vessel has Clarke, Chapman, and Co.’s patent windlass and 
capstan, Hastie’s patent pillar steering gear aft, steam launch, 
with compound surface-condensing engines, two lighthouses forward, 
teak skylights and companion, &c. The engines are by Messrs. A. 
Shanks and Co., of Arbroath and London. The boiler, which is of 
novel construction, has a working pressure of 1501b. per square 
inch, and made by the Hazelton Boiler Company, of New York. 


PRODUCTION OF PHOSPHATES IN THE UNITED STaTES.—The pro- 
duction of washed phosphate rock in South Carolina during the year 
ending May 31st, 1884, was 431,779 long tons, worth 2,374,784 dols., 
or 53,399 tons more than in the previous year, with an increase of 
104,504dols. in value, The average spot price, 5.50 dols, per ton, was 
50c. less than in the preceding year. The recent discoveries of phos- 
phate rock in the adjoining States of North Carolina, Alabama, 
and Florida, will probably lead to a still further increase in pro- 
duction. Of manufactured fertilisers, 967,000 short tons, worth 
26,110,000 dols., were made in the year ending April 30th, 1884, 
and 1,023,500 short tons, worth 27,640,000 dols., were made in the 
year ending April 30th, 1885, 

THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE, 
—This body met at Ann Arbor, Mich., August 26th, Professor J. P. 
Lesley, of Philadelphia, presiding. A number of papers of greater or 
less interest were read and discussed. W. R. Nichols, of Boston, pre- 
sented a paper on ‘‘ Sanitary Chemistry ;” J. Birkett, of Hoboken, 
N.J., a paper on ** Rankine’s Second Law of Thermodynamics 3” E. 
Orton, one on “‘ Unfinished Problems,” relating to the geology and 
chemistry of coal; Edward Atkinson, of Boston, gave an interesting 
address on “‘The Production and Preparation of Food;” E. 8. 
Nicholls, on the ‘Chemical Behaviour of Iron in the Magnetic 
Field;” C. F. Mabery, of Cleveland, read a paper on the “‘ Cowles 
Process for the Electric Reduction of Aluminium, Boron, Silicon, 
&c.,” @ process already discussed and illustrated in the Engineering 
and Mining Journal, Edward A. Orton, of Colombus, Ohio, read 
& paper describing the new oil and gas-fields of North-western Ohio, 
in which he said that there is but a small product of petroleum, 
but gas is found in large quantities. At Findlay there are six 
wells with a yield of between three and four million feet a day. 
At Bowling Green there are three more, and one at Fremont, 
making the total daily product about 4,000,000 cubic feet. He 
also touched on the source of the product, its horizon being some 


distance below the fields of Eastern Ohio and Western Pennsyl- 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 5th. 

As indicated some weeks ago, the projection of important engi 
neering enterprises is announced, among them the building of ele- 
vated roads in cities, the construction of cut-offs by railroads, the 
building of tunnels, the construction of several short lines of rail- 
road of from five to twenty miles, the development of new terri- 
tory that will contribute traffic, the construction of ep the 
improvement of lake harbours, the enlargement of the Erie canal 
to facilitate grain from Chicago to New York, and numerous other 
enterprises of like character. The railroad builders have not as 
yet undertaken very important work, although brokers have in 
some cases placed contracts for delivery of steel rails during the 
first quarter of next year on terms believed to be 27 dols. or 28 dols. 
The railmakers have advanced prices on small lots to 28dols. to 
30 dols., and hope to be able to secure these rates for large lots by 
means of restricting next year’s production to 750,000 tons. 

The bridge builders have during the past week secured large 
orders for material, and the works are crowded for ninety days in 
several cases, and are likely to book large orders that will keep 
them running steadily through the winter. 

Manufacturers of agricultural implements throughout the West 
are in the market for material for the next six months. They 
regard present prices as the lowest possible, and are apprehensive 
that on the opening of next spring prices will be advanced in view 
of the favourable probabilities for next year. A much more satis- 
factory wavece Fay in business circles generally from financial 
and commercial down to manufacturing, and there is a more liberal 
movement of merchandise already. In all branches of trade 
supplies are light. Manufacturers are receiving orders ‘sera Send 
small lots for early delivery. In some cases orders have n 

laced for material to be delivered from three to six months hence. 
Bhould this feeling extend, it is likely to result in an advance in 
prices as soonas facturing capacity is filled up forsixty or ninety 
days. In some branches this limit has already been reached, and 
for prompt delivery of small lots a 5 to 10 per cent. advance has 
been successfully established. The manufacturers of textile 
machinery have a large amount of business in hand. The hard- 
ware manufacturers report an improved inquiry for tool and 
builders’ hardware. The bar mills of Ohio and Pennsylvania have 
gained orders. The pipe mills are busy. The demand for old 
material is improving, and in consequence of the absence of stocks 
prices have advanced on old rails; while in Scotch pig, Bessemer, 
and spiegeleisen it is impossible to effect large sales. 

A contract has been placed for the erection of three blast 
furnaces at Troy, New York, 150 miles north of this city. They 
will be of the most approved pattern, and with every —- 
that will cheapen cost of production. They are for the Alabany 
and Renssalaar Iron and Steel Company. 

a is an increasing demand for merchant, crucible, and tool 
steel. 

Indications point to a heavy demand for agricultural implements 
and machinery. The demand for small railway material is 
improved. The supply of iron from Virginia and Alabama is 
likely to increase. ough the cost of production is very light 
it is being reduced as compared to the cost of Pennsylvania fur- 
naces. Lehigh irons are selling at 14°50 dols. to 15°50 dols. for 
bars, 1°70 dols, to 1°80 dols.; iron nails, 2°15 dols. 
to 2°30 do! 


The production of i is i and e: are large. Lead 
and zinc are quiet and firm. Soft basic blooms are 33°50 dols.; 
billets, 38 dols.; Siemens-Martin, 40 dols. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THERE is an increase in the demand for finished iron from local 
consumers. Some iron merchants reported to-day—Thursday—in 
Birmingham that they had “‘ only to go into consumers’ works and 
factories to bring out orders.” Consumers are also less particular 
than formerly about the price which they pay. This is very grati- 
fying. Export orders are coming forward with rather more vigour, 
and the result is more activity at the mills and forges than has 
been seen for some time past. 

Prices do not show much alteration — the week, but they are 
fully as firm as they were. Certain of the sheet makers state that 
they are booking orders at the advance of 5s, recently quoted, which 
makes galvanised black sheets of 24 gauge £7 5s. per ton, and 
27 gauge £8 5s. Merchant singles are quoted £6 17s. 6d. per ton. 
A few exceptional galvanising firms quote a further advance of 
2s. 6d. per ton upon corrugated sheets, making 7s. 6d. in all since 
spelter began to strengthen ; but the advance is not easy to obtain. 
Quotations of average makes of 24 gauge my cg sheets, 
i oot delivered Liverpool, vary from £11 to £12 per ton, according 
to brand. 

Messrs. J. Lysaght are losing no time in pushing forward prepara- 
tions for an early start at the Osier Bed Ironworks, Water. 
hampton. Their desire is to render themselves as galvanisers 
independent of the black sheet market. The Osier Bed Works 
stand on 74 acres of ground, and the facilities are exceptional. 
Railway sidings run into the works, and they are also served by 
an arm of the canal, which is to be enlarged. 

It may not be generally known that Messrs. Lysaght have 
resolved to establish a wire netting and galvanised hollow-ware 
factory at Geelong, situated forty-five miles from Melbourne, Vic- 
toria, in addition to the similar establishment covering four or five 
acres which for two years they have been running at Paramatta, 
fourteen miles from Sydney. Thus the firm will have netting 
factories in two of the chief Australian colonies. The machinery 
for the new works is being manufactured at the firm’s Bristol 
establishment. 

Marked bars remain firm at the list price of £7 10s. per ton. 
The medium qualities are quoted at £6 10s. down to £6 2s. 6d., 
and £5 10s. is about the price asked for the common sorts. 

Steel manufactured in Wales and in the North of England con- 
tinues to be offered at very favourable prices. Some Welsh 
Siemens-Marten steel billets are £6 15s. delivered; steel stri 
possessing splendidly smooth edges, £6 10s.; plating bars, £6; an 
spring steel, £6. Bessemer billets for fencing are £4 5s, A big 
order for fencing strip is this week upon the market. 

Observant ironmasters here are just now expressing concurrence 
in Mr. Riley’s statement at the recent meeting of the Iron 
and Steel Institute, that the Thomas-Gilchrist steel process is 
most likely to prove of greatest value in the open-hearth furnace. 
Mr. R. Smith Casson, the president of the Staffordshire Institute 
of Iron and Steel Works Managers, strongly holds this view, and 
Mr. B. F. McCallem, of Glasgow, has just expressed a similar 
opinion before the Institute. He even says that he is given to 
understand that at the Brymbo Works, Wales, ingots are being 
produced on the basic open-hearth principle at the very low figure 
of 65s. per ton. The Patent Shaft and Axletree Company, 
Wednesbury, is contemplating making some trial of the new com- 
bined systems. 

Foreign pigs still show most movement. One or two hematite 
agents were quoting this afternoon an advance of between 1s, and 
2s. upon a month ago, making certain Lancashire sorts 54s. delivered. 
Representatives of some Welsh hematite firms were unable to 
accept contracts without first submitting offers to principals. 
Makers believe that the market must advance, and they have there- 
fore adopted this precaution. One agent states that he has during 
the past fortnight received offers amounting to £20,000 tons of 
best west coast ores, for which the quotation is 18s, 6d., besides 
offers for 4000 and 5000 tons of hematites. 

Doncaster pigs are quoted this week at 42s, delivered to stations, 


and Lincolnshires are again 41s. 6d. Derbyshire pigs remain 
steady at 39s. to 40s., and Northamptons 38s. to 39s. 

Native pigs of best makes are again quoted at 57s. 6d. to 60s. 
for hot-blast sorts, though the Earl of Dudley will accept nothing 
less than 62s. 6d. for hot-blast pigs, 82s. 6d. to 85s. for cold-blast. 
Best pigs of the Capponfield—native—brand, 46s. 6d.; and common, 
33s. 6d. easy. Deeston pigs, from Northampton ores, 39s. 

In discussing the probabilities of the revival, makers this after- 
noon reminded buyers that when the revival of August, 1879, 
appeared in the North of England, it was not until Cleveland pigs 
had risen 6s, per ton that manufactured iron began to advance. 
By the end of September a 6s. rise had been established, and then 
manufactured iron began to rapidly improve. 

“The immense girders erected at the oy! Station were from 
Germany,” was a statement made at the close of last week by a 
local candidate for parliamentary honours. Knowing the state- 
ment to be wrong, since the Horseley Engineering Company 
obtained the whole of the contract, I called in at the works this 
week and learned that they now have nearly completed the manu- 
facture of all the ironwork. Their erections on the down side of 
the station are pretty much finished, and the up side is now being 
started on. Eleven out of the eighteen large steel girders, all of 
the company’s own make, are already up. They are each 112ft. 
long, and weigh from 16 to 18 tons, The biggest girder which the 
company has put in is a box girder of 111ft. length, weighing about 
50 tons. The high roof is about 48ft. high, and the low roof has a 
span of 78ft. The two roofs together will cover a length of 1064ft., 
and the total length of the platform is 1414ft. The weight of the 
whole contract, which includes also a lot of columns, is about 
2000 tons. 

Messs. H. P. Parkes and Co., of Tipton, are just now manu- 
facturing a new patent triple arm portable anchor, for which are 
claimed holding powers equal to two ordinary anchors. The new 
anchor has four arms, two of which act as tripping toggles, and 
when the anchor is in use three arms are buried in the ground. 
The arms are fitted into the shank so as to allow an oscillating 
motion, and the whole is taken to ae for easy stowage. The 
anchor is the invention of Mr. Charles Boyce, and can be made in 
wrought iron or cast steel. Mr. Boyce is also the inventor of a 

tent swivel shackle to obviate the wear and tear which ensues 

rom the twisting, folding, and knotting of anchor cables. This 
shackle is likewise being manufactured by Messrs. Parkes, and it is 
claimed that its use will save from 25 to 30 per cent. of the present 
wear on cables. 

Some steam and hand-power pump makers who were lately on 
only half time are now pretty fully employed. The export 
demand is finding expression on account of the Cape, South 
America, the East Indies, Australia, Italy, Holland, and the 
Levant generally. Some large orders have recently been booked 
in Wolverhampton for powerful steam pumps for colliery work in 
the North of England and in South Wales. They are provided 
with 40in. steam cylinders, and will lift from a depth of 1000ft. 

The chain-makers of South Staffordshire and East Worcester- 
shire, numbering about 2500, turned out on strike on Saturday for 
an advance in wages ranging from 25 to 374 per cent. 

Happily the attempt to stir up the operatives in the nail trade 
- oiviee for an advance in wages has resulted in an ignominious 

jure. 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.—The recent spirit in the market has not been long 
maintained, business is y settling down to about its pre- 
viously quiet tone, and although it is scarcely probable that prices 
will again recede to the very lowest point at which orders less 
than a month ago were being competed for, it is evident, as I have 
all through pointed out, that there is no improvement in the actual 
condition of trade to maintain any material advance. Buyers have 
no doubt been induced to give out business that probably would 
not otherwise have come into the market, but any present legiti- 
mate requirements have soon been fully satisfied, and there is no 
disposition to enter into speculative tr tions on the basis of the 
prices that are now being asked by makers. On the other hand, 
makers have sold so much, that for the present they are not com- 
pelled to press further sales; and although they are now doing 
very little business, they are holding firmly to the advanced rates 
the only indication of weakness that is as yet making itself 
apparent being where second-hand holders of iron, who have 
bought at the low prices, are showing an anxiety to realise at under 
the full rates asked by makers. 


There was again a good average attendance in the Manchester 
iron market on Tuesday, but the inquiry was very limited as com- 
pared with that of last week, and the actual business offering was 
extremely small. For local and district brands of pig iron makers 
were firm at about 39s, to 39s. 6d., less 2},as their minimum for 
delivery equal to Manchester; during the week sales to a moderate 
extent have been made on about the basis of these figures, but 
further buying of any weight has been checked, and they are only 
being got where buyers are absolutely compelled to come into the 
market. Outside brands are not being held so firmly as they were, 
and both Scotch and Middlesbrough iron is to be bought at under 
makers’ prices. 

Rather more business is reported to be stirring in hematites, and 
a slight advance upon the minimum rates that have been ruling of 
late is being got, but the average basis of the general selling prices 
is still extremely low, and trade continues without animation. 

In the manufactured iron trade there has been a tolerably large 
amount of business coming forward from merchants, and most of 
the forges are now supplied with sufficient work to keep them fully 
employed for the present. Makers, however, have not been able 
to establish any actual advance, but they are decidedly firmer in. 
their prices, and are declining to sell at all largely for forward. 
delivery at present rates. In a few instances advances of from. 
1s. 3d. to 2s. 6d. per ton are being quoted, but these advanced 
quotations are little more than nominal, and the average prices. 
which are still actually being taken remain at about £5 5s. for bars,, 
£5 15s. for hoops, and £6 15s. per ton for local made sheets. 

The condition of the engineering trades remains without material: 
change, and in many branches extreme slackness is reported. 

In my last week’s notes I referred to an order for twenty large: 
travelling cranes for the new workshops of the Lancashire and. 
Yorkshire Railway Company at Horwich that had been secured by 
Messrs. Hetherington and Co., of Manchester, and a few additional 
details as to the special construction of these cranes, which are: 
being built from recently improved designs, will be of interest. 
Each of the cranes is to be constructed to lift 30 tons, and to be 
tested up to 40 tons, and will have a span of 45ft. One speciality 
is the large introduction of steel into their construction; they are: 
to be made with steel girders, steel crab sides, and steel worms,. 
with phosphor bronze worm wheels. In the details of their con- 
struction there is a very nice arrangement of tumbler bracket for 
carrying the cross shafts, which is worked without any links. 
There are three speeds of lift, and the lift is perfectly vertical,. 
thereby bringing an oqpel strain upon each of the girders. The: 
cranes are to be driven by L}in. diameter endless ropes. 

The relaying of the roadway in connection with the electric’ 
tramway at Blackpool having been completed, the Government: 
inspector has now given his certificate for the opening of the line. 
The whole of the electrical arrangements are, however, not yet: 
perfected, and whilst these are being completed, and also to enable: 
the line to become thoroughly set, it is to be worked for the present: 
by horses, the electrical opening being deferred until the 28th inst. 
The electrical contractors for the line—which is the first applica- 
tion of Mr. Holroyd Smith’s army of which I gave a description: 
some time back—are Messrs. Smith, Baker, and Co., of Manchester ;. 
and during the past week I was at their works, where I was shown. 
the switches and other liances for the tramway, which are 
now being completed, I had an opportunity of inspecting; 
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several ial tools that have been expressly designed for their 
electrical work. One of these was a very handy vertical drilling 
machine, arranged to be driven either by the foot with a treadle or 
by astrap. The framework is very light and portable. On the left 
side is p the driving-wheel, the bearing of which is 
adjustable by means of a screw and slot, which enables the band 


to be readily tightened up. The stand for holding the work is | y 


fixed to a vertical pedestal, on which it can be swung round, 
raised, or lowered as required. The drill has a 3in. stroke, and is 
actuated by hand bya ced arm at the top of the frame, in 
connection with which there is a stop arrangement for regulati 
the depth of the stroke. The driving is very simple, 
wheel-gearing being dispensed with, and it is effected entirely 
by cord and pulleys. The machine is designed to drill in 
brass or iron holes up gin. diameter, and it does its work with a 
quickness and precision that would render it a very efficient tool 
for any class of light engineering work. In fact, Messrs. Smith 
and Baker, although the lathe was designed specially for their 
own work, have already supplied a number of these lathes to 
many of the brass finishers and engineers in the district. I also 
came across another very handy tool in a wood moulding machine 
that would be found very adaptable for the fitting-up shop in a 
shipyard. In this hine all plication of design or working 
parts has been avoided; it is fitted with a rising and falling om 
with a special arrangement for holding the tools by which they 
are given a lead, so that there is no tearing of the wood, buta 
clean, sharp surface is left after the cut. The tools are also all 
very simple, and can be changed and re-set in a minute and a-half 
for either inside or outside moulding, rounding corners, grooving, 
and rebating, &c., all of which can be done with the machine by 
any ordinary workman. 

Messrs. Smith and Baker are largely engaged on telephone 
work, and as I have not seen it publicly referred to before, 
it will be interesting to notice the latest development in this 
direction in the shape of an automatic call office. This is an 
ingenious arrangement, by means of which stations for the use of 
non-subscribers can be established, and they can be put in com- 
munication with subscribers. The apparatus is entirely automatic ; 
there are two apertures, into which either 3d. in copper for local, 
or 6d. in silver for distant stations, can be dropped. The placing 
in of the coins rings up the central office, and the automatic call 
station is put in communication with the subscriber required. 
Conversation can then be held for the space of three minutes, at 
the end of which time the connection is automatically cut off and 
the fact signified to the central office. This arrangement has now 
— ons several months very successfully in Manchester and 

verpool, 

At the quarterly meeting of the Manchester Association of 
Employers and Foremen, held on Saturday, after the usual formal 
business and the election of new members, of whom seven were 
admitted, a resolution was unanimously on the motion of 
Mr. Thomas Ashbury, C.E., seconded by Councillor Asquith, con- 
veying to Mr. Daniel Adamson, C.E., Alderman Bailey, and the 
other members of the provisional committee of the Manchester 
Ship Canal, their warmest congratulations on their successful 
carrying through Parliament of the Ship Canal Bill, and adding 
the strong belief that the canal when made would be of incalculable 
advantage to the numerous industries in which the members of the 
association were engaged, as well as of incalculable benetit to the 
district generally, and that therefore it was worthy of the hearty 
and substantial support of all classes of the community. Alderman 
Bailey, the president, in responding on behalf of the promoters, 
very pertinently observed that the enormous waste of money at 
present involved in the present method of passing private bills 
through Parliament, of which they had so flagrant an illustration 
in the Manchester Ship Canal Bill, might very well form a question 
for investigation by the present Commission on Trade, as the waste 
of money thus entailed was a serious tax upon the engineering 
branches of industry. 

Any movement towards improvement in the coal trade of this 
district is still confined to the demand for house fire coals, which 
are moving off more freely in anticipation of a possible advance in 
prices next month, and in some instances collieries have got on to 
about full time. All other descriptions of fuel are, however, still 
bad to sell, and both common round coals for ironmaking and steam 
purposes, and burgy and slack for engine purposes, are a drug in 
the market. Best coals are rather firmer, but otherwise prices are 
a as low as ever, and at the pit mouth average 8s. 6d. to 9s. 
or best coals ; 6s. 6d. to 7s. seconds ; 5s. to 5s. 6d. common ; 4s. 3d. 
to 4s. 9d. burgy ; 3s. 6d. to 3s. 9d. best slack; and 2s. 6d. to 3s, 
per ton ordinary sorts. 

Barrow.—No change can be noted in the condition of the hema- 
tite pig iron trade of this district. There is absolutely no new 
feature to report. The deliveries to the Continent are for the 
moment heavier than they have been of late, but this represents 
in the main the Baltic trade, which has to be completed within the 
ensuing few weeks in order to secure deliveries before the frost 
closes the ports. The home trade remains especially quiet, and 
little or nothing is doing on foreign or alll o account. Prices 
remain steady at late values, 42s. 6d. being the quotation for mixed 
parcels of Bessemer iron, net at works, ea delivery. Forward 
deliveries are 1s. per ton more money. Stocks of iron remain very 
large at both works and store yards. The steel trade is quiet in 
every branch and new orders are very scarce. Shipbuilders are 
indifferently employed, and orders are not coming in to any extent. 
A few inquiries are being made for various classes of shipping; but 
quotations have to be very low to secure contracts, while shippi 
owners do not themselves feel very confident of the necessity o 
ordering shipping at present. Iron ore is quieter in demand at 
late rates, 8s. 3d. to 10s. per ton being the value of ordinary quali- 
ties at mines. Coal and coke dull. Shipping rather better 
employed than for some time. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


THERE is unquestionably a stronger feeling in local markets, 
though it appears to be mainly due to reports of improvement in 
other quarters, which naturally react on values here. I cannot 
hear of any distinct advance in prices as a general rule, but it is 
the case that firms decline to book forward at present quotations, 
which, however, are so abnormally low that any change must be 
for the better. It is very much the fashion to look to America 
as the key to the Sheffield trade. Though this is not quite 
so much the case as in previous years—notably twenty and 
fifteen years ago—it is still true that on the United States 
the Sheffield district pretty largely depends for busi in 
the higher grades of steel, and one or two important specialities, 
But our colonial markets have greatly developed since the days 
when America was our only great customer—notably Australia. 
India, British North America, and British East Indies, while local 
firms have cultivated business even wider afield. The productive 
power in the United States has inc’ to such an extent that 
England can only hope to have the overflow, and every year this 
power is increasing, with the inevitable result of lessening the 
business which leaves the American shores. 

Three important companies in coal, iron, and steel are the 
Staveley—coal and iron; the Sheepbridge—coal and iron; and the 
Brightside Steel Works—Messrs. Wm. Jessop and Sons. Both 
the Staveley and Sheepbridge have held their annual meetings since 
my last letter. The Sheepbridge Company was unable to declare 
any dividend on the ordinary shares of the company. An inquiry 
was made as to the quality of the company’s ironstone field in 
Rutland. The chairman replied that they were making very 
good iron from it, and said the iron made at Sheepbridge was 
never better than what was now being produced there. 


The ore got from the field in Rutland might show a greater 
was con-! 


percentage of iron, but so far as the iron itself 


cerned, the directors had every reason to be satisfied, not 

with the ironstone field in Rutland, but with its field 
in Northamptonshire, and also in Lincolnshire. The Staveley 
Company has confirmed dividends of 30s. on the A and C shares, 
and of 5s. on the Band D shares. These are at the rate of rather 
over 4 cent., as com) with 5 per cent. for the previous 

The directors of Messrs. William Jessop and Sons announce 
that, in the omg ae of trade, they deem it prudent to wait 
the result of the whole year before declaring a dividend. Their 
operations are pretty largely ruled by the United States, which is 
still their chief market for superior kinds of crucible s 

There has been an improved business done with Hull from South 
Yorkshire collieries during August than for the ry eS 
period of 1884. Last month the weight of coal sent to Hull was 
126,920 tons, against 118,064 during August of 1884. For the 
eight months up to August, however, the result is a decrease— 
806,136 tons for 1885, against 834,544 for the corresponding period 
of 1884. The export trade is decidedly better, there being 90,393 
tons exported during last month, against 79,030 for A t, 1884; 
the eight months’ trading shows 390,504 tons, against 369,729 for 
the corresponding period of 1884. Russia was the chief increasing 
market last month, North Russia taking 35,009 tons, against 15,601 
for August of 1884. Italy, Belgium, ‘k, and Germany all 
show increased business; Sweden and Norway a heavy 
16,310 tons, against 27,636 for A it, 1884. 

The usual September advance of 6d. per ton in the price of coal 
has now been generally secured, and a good deal of oe has 
been done during the last ten days in house coal, e shipments 
of steam coal have been made at Hull, Goole, and Grimsby, but 
coalowners state that the prices obtained were not at all satis- 
factory. The miners’ strike at Ilkeston has collapsed, the terms 
offered by the manager cating Soe accepted by a sufficient 
number of men to work the iery. Those who declined the 
terms are now seeking for employment elsewhere. A stop of 
2s. 6d, per man for sending out too large a proportion of slack 
caused a dispute of short duration at the Monk Bretton Colliery. 
The owner afterwards agreed to return the stoppages, and the men 
resumed work, The deputation which waited upon the owners 
advised the men to be more careful what sort of stuff they sent 


t. 

A slight increase in cutlery orders for the colonies is : 
the beginning of the Christmas season is felt in orders both in 
cutlery and silver and electro-plate, and altogether there is more 
doing in these departments. The harvest prospects are scarcely 
so bright as they were, continued wet having militated against 
loading the grain, and several close hot days caused sprouting. 


On the whole, however, there will be less da done than was 
at first apprehended, and the yield will gen be good in the 
midland and adjoining districts, all of which will tend to influence 
business favourably. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A CONSIDERABLE amount of business was done in Cleveland pig 
iron throughout last week at the advanced rates; but at the market 
held at Middlesbrough on Tuesday the tone was somewhat quieter. 
Fewer sales were made, and most merchants reduced their quota- 
tions 3d. to 6d. per ton. Makers, however, being well supplied 
with orders, did not alter their prices. They still ask 33s, 
ton for No. 3 g.m.b. for prompt delivery, and expect to do still 
better shortly. For forward delivery 3d. to 6d. per ton more is 
asked. The reduction in price was first made by certain merchants 
who had bought at the minimum price. They sold several small 
lots at 32s. 9d. per ton. There is a poor demand for forge iron, 
and it is still obtainable at 31s. 9d. per ton. 

The stock of pig iron in Messrs. Connal and Co.’s store at 
Middlesbrough continues to increase rapidly. The stock on Mon- 
day last was 88,819 tons, being 1117 tons increase for the week, 
and 38,577 tons since the beginning of June. 

Warrants were on Tuesday offered at 33s. 6d. per ton, being 6d. 

Shipments of pig iron from the Tees are ing sa ily, 
38,384 tons ted been sent away this month up to Monday last, 
as against 34,948 tons during the first fourteen days in August. 

There isa em! improved demand for finished iron, but orders 
are given out slowly, and the mills are scarcely fully occupied. 
Makers have not yet advanced their quotations, but they will be 
compelled to do so shortly owing to the rise in the value of raw 
material, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE warrant market has not been quite so strong this week. A 
considerable quantity of warrants have changed hands, the sales 
having had the effect of somewhat reducing prices. The move- 
ments in the warrant market are still considered purely speculative, 
and not the result of any improvement in legitimate business, 
Shipments of pigs are still unsatisfactory, those of the past week 
amounting to 7557 tons, as compared with 7877 tons in the ~f 
ceding week, and 13,167 tons in the corresponding week of 1884, 
There are 89 furnaces in blast, against 94 at the same date last year. 
Stocks continue to increase, the week’s addition to the stock in 
Messrs. Connal and Co.’s stores being upwards of 1500 tons. 

Business was done in the warrant market on Friday at 42s. 11d. 
to 43s. 24d. cash. Monday’s market was firm at ebout the latter 
—, On Tuesday forenoon the quotations were 43s, 2d. to 

. 14d. cash, there being a slight reaction in the afternoon in 
consequence of a large amount of warrants having been disposed of. 
Business was flat on Wednesday, and warrants declined to 42s, 6d. 
cash, This—Thursday—forenoon they recovered to the extent of 
about 3d. a ton, and in the afternoon the rates were fully main- 


47s, 6d. and 44s.; Calder, 52s. and 44s.; Carnbroe, 46s. and 
43s. 6d.; Clyde, 46s. 6d. and 42s, 6d.; Monkland, 43s. 3d. and 
41s. 3d.; Quarter, 43s. and 41s.; Govan, at Broomielaw, 43s. 3d. 
and 41s, 3d.; Shotts, at Leith, 47s. 6d. and 46s. 6d.; Carron, at 
Grangemouth, 51s. and 47s.; Kinneil, at Bo'ness, 44s. 6d. and 
43s. 6d.; Glengarnock, at Ardrossan, 46s. and 42s, 6d.; Eglinton, 
42s. 6d. and 39s, 9d.; Dalmellington, 44s. and 41s. 

There is more demand for hematite, the quotations of which for 
Nos. 1, 2, 3, f.0.b. at Workington and » being 43s. 6d. 
ton. 


Since last a few additional orders have been received by 
Clyde shipbuilders, mostly for sailing vessels of a medium size, 
steamers being at present not wanted. In spite of these contracts, 
a number of firms on the Clyde have but indifferent prospects 
before them for the ensuing winter. 

The general engineering and founding trades are in a backward 
state in some of the manufacturing centres of the West of Scot- 
> and at Carron and Johnstone numbers of workmen are being 


harged. 
Messrs. D, G. Stewart and Co., Glasgow, have obtained an order 
for about 4000 tons of pipes required for an extension of the water- 
— at Ayr. The price to be paid for the pipes is stated at 


The past week’s shipments of iron and steel manufactures from 
Glasgow included a locomotive for Calcutta, valued at £2200; 
machinery worth £13,151; sewing machines, £3780; steel goods, 
£7817 ; and iron manufactures to the value of £39,000. 

In the coal trade business has been moderately active. The 
week’s shipments embraced 19,302 tons from G w, 439 a 
Greenock, 


t 
at Irvine, 7007 at Troon, 8477 at Ayr, and 18,417 | territory 


at G mouth. The prices do not show any material change. 
A few additional orders are coming in for household consumption. 

The leaders of the miners have issued a manifesto to all the 
colliers of the country, calling upon them to carry out the eight 
hours’ day, and to work only five days a week. Another conference 
of delegates was held this week in Glasgow, with the object of 
furthering the movement for an increase of wages. The reports 
aes in showed that little, if any, progress had been made in this 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE movement for amalgamating the Rhymney and Taff Vale 
railways is beginning to assume a more practical form. Hitherto 
it has been the subject of discussion between the shareholders, and 
of comment by the local and technical press; but now a circular 
letter has been industriously circulated by é. ce and Co, to 
their clients, the Rhymney shareholders, and the arguments 
adduced must, I should imagine, prevail. 

Railway movements are on foot. The Taff Vale Company is 
going to start its extension, the Barry Railway its, and the 

mney and Great Western its connection with the important 
colliery of Nixon and Co. at Merthyr Vale. In the face pod ware. 
competition, the Taff Vale, ins of losing heart, is redoubling 
its efforts. I believe the contract for ting the main line 
with Cyfarthfa was £90,000, and it is being carried out with vigour. 
This, and the action of the hw tee and Great Western, imply a 
= in the future of Cyfarthfa which should encourage the 

istrict. 

At present, although prospects in iron and steel are looking 
up, the depression has been so long that it will take some time to 
regain lost ground. The tone of things is decidedly better, both 
in iron and steel, rail and bar. Prices are stiffening perceptibly, 
and though it is early yet to speak with confidence, I may say that 
a more satisfied feeling begins to exist. The compact little works, 
ae mages med is full of activity, and the leading works have been 

airly employed. 

The iron returns to the end of August have just been completed, 
and show favourably. For instance, the iron exports for the month 
of January from Cardiff only amounted to 2159; July th 
amounted to 13,590, and August 9532. Newport showed a to! 
of 10,931 for January; for February only 1197, but July amounted 
to 7479, and August reached 12,384 tons. Swansea from Jan' 
to August only exported 2961 tons, but its July total was 1! 
tons ; August only 19 tons. 

mang no improvement can be reported in the house and steam 
coal e. 

At Cardiff there is a slightly better tone perceptible, and 
shippers and owners augur an increase in demand as the iron trade 
improves. At present trade is unmistakeably flat. The clearances 
from Cardiff last week only amounted to 124,000 tons, which was 
less by 6000 tons than last week. Newport complains still more 
bitterly, having a larger house coal area. The new patent fuel 
works at this port are beginning to doa trade. This week a large 

‘0 was sent to Palermo. 

I see that the Dowlais Company is adding to its successes in the 
way of securing contracts ; it has now the contract to supply the 
Channel Sq n at Greenock, Small coal is lessening in demand, 
and prices are not so firm as they have been. Pitwood, too, is 
down to about 16s.; in fact, in matters appertaining to coal 


Per | there is weakness. Whether this will continue long is a matter of 


speculation. I fall in with a few who think that a turn for the 
better is at hand. 

Mr. Walker is pushing ahead at Barry Docks. A township may 
be — to spring up in the district, for I see that cottages in 
the adjoining villages are rented at unusually high prices—as much 
as 12s, a week. I should consider it a master-stroke of Bnd for 
the Taff to secure Barry, and those who know Mr. Geo. Fisher will 
give him the credit of possessing admirable strategic powers, and 
to be quite alive to the necessity of securing it. Barry at work 
means a reduced dividend to the Taff—10 per cent., I should say, 
instead of 15. The the is 
farthings per ton; Barry wi ahalfpenny. This will necessi 
a reduction by the Taff of their rates, and we may be certain that 
Davies and Son, and the Ferndale, and other large shareholders in 
the Barry, will send as much of their coal as possible by their own 
line and docks, They now send two-thirds of all the coal sent from 
the Rhondda. 

The speculators in Barry should be gratified with the fact that 
steamers in the carrying of coal are pa | iling vi 
out of the market. Given a stormy winterand sailing vessels, and 
Barry might put up the shutters. 

In the absence of Mr. W. T. Lewis—who with Sir Geo. Elliot 
has arrived in Canada on his mission to i + the collieries of 
Nova Scotia and the ironworks of the States—Mr. Tylor took the 
chair at the usual meeting of the Miners’ Provident Society. The 
statement of the secretary showed a most flourishing condition. 
Four-fifths of the whole of the colliers of the district are now 
enrolled, and a capital of £25,000 is at the bank. Still, one does 
not like to see that for disablements £3256 3s. was paid out, while 
widows only received £326 in the past quarter. This means, I am 
afraid, that a lot of men are “‘upon the fund”—some genuine 
disablements, of course, but a lot of imposition as well. I know this 
has destroyed almost every benefit society in Wales, and requires 
very great watching. A man will get a hurt—a legitimate one; the 
doctor is kind, and the result is sick-pay for weeks when a few 
days should be sufficient, The better plan would be to estimate 
financially an injury, and pay down the amount, the doctor giving 
his verdict as to tive time necessary to enable the man to resume 
work. The society deserves every help, and this would aid it. 

Tin-plate may be regarded as in statu quo. The idle week may, 
and is expec to, be followed with increased demand, and as 
stocks are falling rapidly, and makers continue firm, buyers must 
give way. Only small consignments have been sent away to the 
Continent and America during the week. 

In the Forest of Dean, good foreign orders for iron are coming’ 
in, and extra furnaces have been s 

Mr. Bates, chief colliery manager at Cyfarthfa, will retire, it is 
said, on completing three months’ notice. 


E.ectric LIGHTING IN DeTROIT.—One of the papers read at the 
recent convention of the National Electric Light Association in 
New York deseribed the tower system of electric lighting in the 
city of Detroit. The author, Mr. W. W. Leggett, said that about 
a year ago his company made a bid of 95,000 dols. for lighting the 
entire city, an area of 10} square miles, andsecuredthecontract. The 
territory included in the centre a business section of about a square 
mile; surrounding this a belt about a mile in width, d 
shaded, and containing the finest residences ; outside of this belt 
@ semi-suburban section. The company built 90 skeleton iron 
towers, three of which were 175ft. in height, the others 150ft. 
These they placed in triangles, 1000ft. to 1200ft. apart in the 
centre of the city and 2500ft. to 3000ft. et on the outskirts. 
On these towers were placed an aggregate of 358 2000-candle power 
lights, and in certain places, for ial reasons, 23-pole lights were 
used. Mr. Leggett advocated the use of towers not less than 
150ft. nor more than 175ft. high, of lamps of 2000-candle power, 
and of not more than four to a tower, excepting on a central 
tower, where there might be six in order to obtain the best results, 
These conclusion he reached as the results of careful experiments, 
He lighted his lamps half an hour after sunset, and sto 
engines one hour Pome sunrise, every day in the year. 
had di gas and , and lighted a terri 
greater by two square miles t had done by the gas 
naphtha people. The bid of his company had been a little less 
than that of the gas and naphtha companies for a slightly smaller 


|_| 
The current values of makers’ iron are :—Gartsherrie, f.o.b. 
at Glasgow, per ton, No. 1, 46s. 6d.; No. 3, 44s. 3d.; Coltness, 
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NEW COMPANIES. 
we following companies have just been regis- | 4° 


Halifax Graving Dock Company, Limited, 


This company proposes to construct, maintain, 
and work engineering, graving, dry, and other 
docks in the city of Halifax or elsewhere in 
Canada. It was registered on the 8th inst., with 
ooo of £150,000, in £10 shares, with the 
following as first subscribers :— 


Shares, 
8. W. Halliday, Sidcup, accountant .. .. . l 
‘ark, N., acco ee 
*G. Brocke Mee, 9, Great St. Helen's, merchant . 1 
F. ©. Mahon, 161, Gresham House, merchant .. 1 
Reginald Brett, — House, Laurence Pount- 
ney-hill, barris 1 
Horace BE. Billing. 9, Great ‘St. Helen’ ‘8, ‘merchant 1 


The number of directors is not to be less than 
five nor more than seven; the first are Rear- 
Admiral John Bythesea, V.C., C.B., C.S.L, 
22, Ashburn-place; Lieut.- Colonel the Hon, E- 
H. Legge, 26, Sussex- rdens; W. T. McOullagh 
Torrens, M.P., Brooks’ Club; George Moffat 
(Gillespies, Moffat, Oo.), 6, Lime-street, and 
the subscribers denoted by an asterisk ; remunera- 
tion, £1000 per annum, and a further sum of £100 
for each £1 per cent. dividend on the ordinary 
share capital in excess of £5 per cent, per annum, 


J. §. Stone and Company, Limited. 

This company was registered on the 4th inst., 
with a capital of £12, ‘000 i in £5 shares, to acquire 
the mani aiedians works, warehouses and premises, 
of Mr. John Smart Stone, of on, New- 
port, Monmouth, wagon, cart, carriage, and agri- 
cultural implement manufacturer, and general 
merchant. The subscribers are :— 


J. 8. Stone, agricultural 
ment manufact oo 
> Stratton, Soup <4 Mon., ‘farmer 
G. Fothergill, Mon., tobacco manu- 
facturer ee 
k. H. Richards, Ne ort, Mon., merchant oe 
Cc. Kon, wine and spirit mer- 
chant 
J. W. Hewotson, Ne wrt, Mon., carriage builder 1 
The subscribers are to cones the first directors, 
who act ad interim; q fication, 20 shares, or 
equivalent stock. The company in general meet- 
ing will determine remuneration. 


ic Retort and Oil and Colour 
Works, Lim not 

This company p' to acquire and work 
patents for improvements in apparatus for the 
distillation of coal shale and similar substances, 
and also to uire buildings, plant, machinery, 
and ———— or the distillation, production, or 
manufacture of oils, colours, and such like sub- 
stances. It was registered on the 4th inst., with 
a capital of £25,000 in £1 shares. An un is- 
tered agreement of 2nd inst., between Wm. 
Sunderland and Charles Burton, is to be adopted. 
The subscribers are :— 


8) 

8. Kynaston, 47, Retagentean, Aston, Bir- 
tmingham, foreman 

Captain G. Webb, ‘A Court, “9, “Temple: “row, “Bir- 
tmingham .. 

F. Baxter, 47, Birminghom. ‘clerk 

G. B. Smith, 45, 
clerk 

J. Craig, ‘Birmingham, 
assistant oe 

G. F. Oakes, Balsall Heath, Birmingham, law 
statiouer’s assistant 

J. York, 80, Great Coliioréatroet, ‘Birmingham, 
law stationer ee 


Registered without articles, 


Mangotsfield Victory Colliery Company, Limited. 

Registered on the 9th inst., with a capital of 
£10,000 in £1 shares, to acquire the mineral 
rights and business of the Mangotsfield Collieries, 
Gloucester. The subscribers are :— 


Edwin Halliday, Fish 
William Dando, Fis 


$38 8 


shire Aut 


ls, Gloucester, miller .. 1 
ponds, Gloucester, bot 
manufacturer 1 
J.T. Lovell, Fishponds, Gloucester, nail manu- 
facturer 1 
W. A. Pearce, Fishponds, Gloucester, painter és 1 
A. H. Carter, Fishponds, Gloucester, engineer .. 1 
h. A, Stone, Easton, Bristol, engineer .. 1 
Ww. Morrish, Fishponds, 
manufacturer .. 1 
Table A of the Companies’ “Act, 1862, will 
apply. 


New Electro Amalgamator Company, Limited. 

This company proposes to take over the assets 
and contracts of the Electro Amalgamator Com- 
pany, Limited, upon terms of an agreement of the 
21st ult. It was registered on the 9th inst., with 
a capital of £6000, in £1 shares, Ata meeting of 
the old company held on the 6th ult., it was 
resolved not to wind up, but to sell the assets 
9 contracts to a new ts ofthe in consideration 

its paying ‘t the debts of the company (not to 

cnoned 1600 ) in cash, and also one-third of the 
oa profits, after repayment out of the profits of 
the amount of subscribed, the shares of 
the new company to be offered pro ratd to the 
shareholders of the old company. The sub- 
scribers are :— 


14, Great Tichfield-street, articled 


1 
G. 84, “Ashbury-road, Lavender-hil 
C. Jones, 9, Tokenhouse-yard, clerk” a, 46) 1 
D. T. Roper, 20, Sudbourne-road, 8.W... .. .. 1 
1 

1 

1 


cabinet 


W. M. H. Young, Radlett, Herts, at a 


Mare rehall, Kent Cottage, Kingston, “clerk 
Ww. Boon, lu, Warner-road, Camberwe! 

The number of directors is not to be less than 
three nor more than five; the first are Captain 
¥. Howlett, 8, Colville-terrace, Notting-hill; 
Wm. Strapp, Frenches, Redhill; and Septimus 
Short, Shettield. Most of the articles of Table A 
of the Companies’ Act, 1862, are adopted. 


Universal Telephone Company, Limited. 


This compan poses to work the patented 
inventions of M. ner Stanilas Dembinski, of 


Brussels, for improvements in microphones and 
electrical apparatus for the transmission and 

reproduction of sound, It was registered on the 
4th inst., with capital of £400,000, in £1 shares, 
with the following as first subscribers :— 


E. Brailsford Bright, C.E., 31, Golden-square 
J. Brailsford Bright, Inner Temple, barrister .. 
Col. G. B. Malleson, 27, West Cromwell-road_.. 
C Barber, 32, Fenchurch-street, colonisl broker 
J. Annandale Lodge, Blackheath .. 
Col. R. F, Webb, 6, West Cromwell-road 

J. Fleming, 16 198, Clapton, 


The number of directors is net to be less ‘then 
three nor more than nine; the subscribers are to 
nominate the first and act ad interim ; qualifica- 
tion for directors—other than those to be nomi- 
nated by the subscribers—20 shares; remunera- 
tion, £1500 per annum, and in addition thereto 
£5 per cent. of the net profits remaining after 
gee of 10 per went. per annum dividend. 

Dembinski, the f: » is d elec- 
trician to the company. 


Stone Court Chalk, a. and Pier Company, 


This company proposes to acquire the Stone 
Court Estate, at Stone, Kent, and to carry on 
business as manufacturers of, and dealers in, 
bricks, chalk, lime, Portland and other cement, 
whiting, and other composition. It was regis- 
tered on the 9th inst., with a capital of £75,000 
in = shares, with’ the following as first sub- 
scribers :— 


Sha 
Alfred Strong, The Red House, Ealing, architect 
George Parr, Constitution-crescent, Gravesend, 
architect 
T. Reeve, 50, Shepperton-road, derk 
J. 6, Brondway, tea deal 
< ingt 
Paternoster-row, law sta- 
J. Martin, "8, Newgate-street, public accountant 
The numbers of directors is not to be less than 
four nor more than seven; subscribers are to 
appoint the first and act ad interim; qualifica- 
tion, £500 in shares; the company in general 
meeting will determine remuneration. 


THE COMMISSION ON TRADE. 
THE following questions are to be sent to British 
Consuls abroad on behalf of the Royal Commis- 
sion on Depression of Trade :—(1) What are the 
chief branches of British trade which are con- 
nected with your district? (2) How have the ey 
been affected during the period from 1880-84- 
as compared with the preceding fifteen years in 
regard to—(a) volume; (b) gross value; 5 () net 
profit. (3) Can the condition (a) of trade and 
industry generally and of British, and (b) of 
British trade in particular, in your district be 
fairly described as “‘ dep * at the present 
time as compa: a with the last twenty years? 
(4) If so, be oe did the depression begin ? when did 
it reach it lowest point, and what are its most 

rominent symptoms’ (5) Has its progress 
hitherto been uniform or irregular, and what 
do you anticipate that its course will be 
in the immediate future? (6) ‘If such de- 
pression exists in your district, does it ex- 
tend to all branches of trade and industry, os 
if not what trades or classes of trades would 
except? (7) Have the different trades and in a 
tries affected been uniformly affected (a) in point 
of time, and () in point of intensity? (8) Should 
you that (a) the demand for, (b) the supply of, 
and (e) the return on capital in your district is 
above or below the average of the last twenty 

ears? (9) Is the rate of wages in your district 
ta) for skilled and (b) for unskilled labour above 
or below the average of the last twenty years, 
regard being had to the quantity and quality " 
the work ‘produced ? (LO) What special im 
ments exist to the extension of British trade in 
your district, and what measures can you suggest 
either to remove them or to promote the further 
extension of the trade? (11) Has any transfer 
taken place of the trade between your district 
and Great Britain to other countries? (12) 
Has any increase taken place during the last few 
years in the pressure of local or general taxation 
on the trade and industry of your district? (13) 
Are there in your district any commercial 
museums, pattern or sample rooms, export 
agencies, or other institutions to promote trade 
which are accessible to all merchants and manu- 
facturers ; if so, describe them briefly, showing 
their origin, the cost of establishment and main- 
tenance, and any observation you may have to 
offer with respect to them. (14) What are the 
conditions of credit in regard to wholesale and 
retail trade? (15) Can you give any information 
with respect to the imitation or fraudulent 
marking of goods for the purpose of passing off 
foreign productions as British goods? Further, 
Mr. Storey has suggested that specific inquiries 
should be made as to the present rate of wages 
for skilled and unskilled labour abroad. 


Sanitary Institute or GREAT Britarn.— 
The eighth autumn congress will be held at Lei- 
cester from September 22nd to September 26th. 
Section 1: “Sanitary Science and Preventive 
Medicine.” President—Arthur Ransome, M.A., 

-D., M.B., L.S.4., F.R.S. Vice-presidents— 
William Collingridge, M.A., M.D., 0.8.8. Camb.; 
Henry Lankester, M.D., J. P. 
Honorary secretaries—J. F. kes, B.Sc. Pub. 
Health, M.B., L.R.C. P., 8.; William 
Johnston, M.D.; 0. A. Moore, M.D. Section IL: 
“*Engineering and Architecture.” President— 
Percival Gordon Smith, F.R.I.B.A., Architect 

Government Board. Vice-presidents—H. 
H, Oollins, F.R.1.B.A.; J. Gordon, M. Inst.C.E.; 
W. Jackson, M. Ogle Tarbottom, M. Inst. O. E. 
Honorary secretaries—W. R. E. Coles, Joseph 
Goddard, F.R.1.B.A.; J. B. Everard, A.M.LO + 
Section TIL: “ Chemist: Meteorology and 
Geology.” President—Wi liam Marcet, M.D., 
F.0.8., F.R. Met. Soc., F.R.S. Vice- presidents 
—F. 7. Mott, F.R.G.8.; J. G. F. Richardson, 
J.P.; Henry C. Stephens, F.LS., F.C.S.; G. 
J. Symons, F.R.S. Honorary 
Percy Boulnois, M. Inst. C.E.; Rev. E. Atkins, 
B.Se.; J. G. Burgess, 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
Patents. 

Applications for Letters Patent. 

*,* When pe page communicated,” Se 

printed in italics. 
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10,587. Muves, W. H. Blackwell and E. E. 
rance, Hooley Hill. 
10,588, Fiax Spinninc Frames, W. J. Adeley, Belfast. 
10,589, Non-cornropinc Writinc Pens, &., F. W. 
yyward, Norwich. 
10,590. Driving Betts, 8. Platt and J. 
10,591. Detivery Mecuanism of a certain of 
CyLinpeR PrintING Macuings, F. Payne, 
0,592. FeepiInc Mrcuanism of a certain class of 
LINDER Paintinc Macuines, F. Payne, Halifax. 
ConpensinG the Stgam from PorTABLE Pans, 
, B. Hainsworth, Halifax. 
10,09 594, PHOTOGRAPHIC Cameras, J. R. Gotz, London. 
10,595. F. A. Hun’ London. 
10,596. Pacxina for Sturrixc Boxes, F, Hocking, 


verpool. 
10,597. Maxixc Inrusions of Tea, &c., J. T. Whit- 
taker, Glasgow. 
598. PREsERVATION from of certain Satts 
Iron, A. E. 
10,599. Crosets, &c., for Uae, W. J. Young, 
Greenock. 
10,600, TELEPHONE C. A. Allison.—(M. G. 
Farmer, United States.) 
10,601. ree of Taps to Casxs, F. B. Hanbury, 


Wasuixc Macuine, R. and 8. H. Chid- 

ley, Loni 

10,603, are &c., Fastener for Currs, H. Sains- 
bury, London. 

10,604. Testinc Quaity of Mick, F. Bosshardt.— 
(Urs Egger, Switzerland.) 

10,605. ComBINED TABLE and Writtna Desk, I. W. 
Moore and H. Salomon, London. 

Bartrenies, R. M. Kennedy, 

mdon, 

10,607. Vapour InHALERs, R. M. Kennedy, London. 

10,608. Harness for Horses, W. Armes, London. 

10,609. Coverinc Hats Corton Stocxinc Net, 
A. Luson, London. 

10,610. VELOcIPEDEs, O. Macarthy, London. 

10,611. ConTROLLING the Pressure of Gas, F. H. 
Wenham, London. 

10,612. for PRintinc in Gotp, &c., 8. 8. Furse, 
London. 

10,613. Home Fire-escareg, F. Harris, London. 

10, 614. Box for Szenpinc Flowers by Parcg.s Post, 
KE. Everington, London. 

10,615. Borer Freep and Atarm, A. H. Reed.—{7. 
Barber, United States.) 

10,616. Water Borrie and Casz, P. B. 


10,617. Crosinc Taps of Casxs, T. 
Blake, 


, 8. Lennard, London. 
10, 619. Boiter Forwaces, C. E. Smith, 


Glasgo 
10,620. Rawat Sicnat Lamps, &c., 8. T. Dutton, 
London. 
10,621. Smettinc Pyarires, J. Dixon, F. J. Blades, W. 
8. Douglas, D. Garlick, and W. Malcolm, London. 
10,622. Borina, &c., PuLLeys, W. ¥. Thompson.—{ W. 
J. Muncaster and M. McKaig, United States.) 

BooxstnDErs’ GOLD SaViNG CLEANING-BOXEs, 
T. Daniels, jun., London. 

10,624. Compressors for Hawsers for Suips’ Use, A. 
Gilchrist and R. Smith, Liv 

10,625. WatTer-savinc Cistern, J. T. 
Vau ghan, London. 

10,626. Lusricators, W. P. Thompson.—(F. H. Bolte, 
United States.) 

. Borne, &c., Macuine, W. P. Thompson.—({ W. 
i Muncaster and M. Mckaig, United States. 

10,628, ADVERTISING on TiN PLATE, A. Winkier, Liver- 


pool. 
Carp Macuing, T. Voile and T. Smith, 


ndon, 

10,630. Steam Trap, O. Imray.—(C. Richard, France.) 

10, 631. Brush Stock Boring Macuinery, L. 
Watchurst, Lee. 

_ VELOCIPEDES, W. Clark.—(J. M. Dillon, United 

tates.) 

10,633. Openinc and CLosinc Wixpows, G. V. Rowden 
and W. J. Edwards, Louduu. 

10,634. VaLves and VaLve Wear, J. Yate.—{La Société 
Anonyme de Constructions Mecuniques Anzin, Ktab- 
lissements de Quillacq, France ) 

10,635 FLoats for WaTER SUPPLY, Fulham. 

10,636. Fasteners for GLoves, &c., H. H. Lake, —(W. 
Richardson, United States.) 

10,637, BorrLe Ds, J. 

10,688, Spamnc Casters for CHaixs, J. C. Chap- 
man.—(F. Bouhon, Belgium ) 

10,639. BaGs to Horses, H. W. Hart. 
WW. H. Murray, U.S.) 

10,640. the Lowerina of VENETIAN 
BLixps, J. W. Morison, London. 

10,641. HorsesHogs, F. G. Broxholm, London. 

10,642. CENTRIFUGAL MacHtings, E. Kdwards.- (2. 
Rothe, Germany.) 

10,643. 'FLusaina Cisterns, M. Syer, London. 

10,644. Automatic DiaL Gone ‘Licker Puncues, P. C. 


Smith and R. W. Thomas, Londun. 
10,645, Nut and Bott pSpannexs, H. Sainsbury, 
London. 


10,646. Ecectric Generators, H. H. Lake.—{S. F. 
Van-Choate, U.S) 

Sura, &., J. N. Sears.—{ W. Hadden, 
U.S. 


9th September, 1885. 

10,448. Stationary Borer Fives, J. B. Cooper, 
Whiteh haven. 

10,649, BassINETTE and PERAMBULATOR HanDLes, W. 
H. Brassington, Manchester. 

10,650. Temporaky Fixinc of Fitms to 
Riaip Supports, W. K. Burton and T. Bu udon, 

10,651. Orn Lamps, G. O’C, Holloway.{L. Bruers- 
Duboseq, Belgium.) 

10,652. Tricyctss, A. T. Shellard, Bristol. 

10, 653. Gas Enoines, J. Magee, Glasgow. 

10,654. Guarp for Carvine Forks, B. Clayton, Not- 


tinghan. 
10,655. &e., W. L. Wise.—(J. Marquart, 


Germany.) 

10,636. orF Motions for Enarnes, H. 8. ‘Booth, 
Manchester. 

10,657. Evaporatina Sea Water Nitrate, &c., F. B. 
Deering, London. 

10,658. METALLURGICAL Apparatus, C. M. Pielsticker, 


ndon. 
10, Doors and Gartss, H. Sainsbury, 


10,660. Securtnc the Exps of Drivixc Bannps, G. F. 
Dawson, L. Firth, and A. Ashworth, London. 

10,661. PREPARING CrystaL Sopa and Caustic Sopa 
from Tank Liquor, A. P, Laure, G! 

10, Wuert, M. H. Sedway, 


10, 663. Hort-are Furnaces, E, Edwards. 
=i Fourcault and B. Jacques, Belgium.) 

10,664. BREECH-LOADING and REPEATING FIRE-ARMS, 
R. Paulson, Langwith. 

10,665. Bat Castors, J. B. Clive, London. 

10,666, GENrRATING Gas from Oits, C. W. Bradshaw 
and J. Carpenter, London. 

10,667. Hammer, A. Taylor, London, 

10, —— for Housgs, H. M. Moody and J. Pope, 

ndon, 

10,669. Compinep FiusH and CisrERNS 

for Crosxts, C, Edwards and W. Richards, London. 


10,670. Transpostnc Notres.on Pianos, &c, L. A 
Groth.—{F. Kaim and Sons, Germany.) 

10,671. Currinc for Fett Hats, J. and O 
Oldham, London. 

10,672. Starr Rops and their Arracaments, E. Towns- 

end, T. H. Thompson, and P. shaw, Birmingham. 

10,673, ALARMs or WuistLes for Tramcars, A. 

Whowell and E. Chadwick, London. 


0,674. Drepaine Vessers, J. Taylor 
Live 
‘OOTBALL Kicxinc Macuiyg, A. Pohlman 


ax. 
10,676, ReGcuLatine, &c., the Cur-orr of Stzam and 
other Encines, W. Stevens, 
10,677. O1t-Freeper, H. Carritre, London. 
10,678. and Suspurne Liaut, W. J. Hall, 


on. 

10,679. Automatic Lever and ALaRrum Sreixino Bott 
for Locks, J. Harris, London. 

10,680. AUTOMATIC ALARUM Fastener for SHUTTERS 
&e., J. Harris, London. 

10, Gear of W. Phillips, 


10,682. DeracHaBLe Bars for VELoctPEepEs, 
W. Ph ps, London, 
10,683. Heatine Bakers’ Ovens, J. Martin, Liverpool. 
0, 684, Lawn Mowers, H. Abbott.—(S. 4. ” Havnes 
Co., United States.) 
10 685. Leacrxas, &c., E. Cooper and G. C. Crabbe 
on. 


10,686. Stoppers for Borr.es, J. Edwards, London. 
10, 687. WasHine CoaL, C. Sheppard, London. ' 

10, 688, SIGNALLING on RaiLways, T. T. Powell, London. 
10,089, WHEELS and Pu..eys, A. Greig and G. Achilles, 


10,690. REFLECTORS, M. Heale, London. 

10,691. Suirts, J. Aitken, Edinburgh. 

ComBInED TaBLE and Pianororte, W. Alsop, 
mdon. 

10,693, Horsrsnoers, R. Dick and J. Dick, Glasgow. 

10,694. Conpensinc Exuaust Stream, A, McNab, Glas- 


gow. 

10,695. Pacxina for Pirz Jornts, F. C. Guilleaume 
London. 

10,696. FLusHinc Apparatus, R. B. Evered, London. 


Apparatus for Cork Borries, E. Gervais, 

ndon, 

Workine of Biast Furnaces, C. Cochrane, 
ndon, 


10,699. Buoyant Fasrics, F. W. Brewster, London. 
10,700. Making Ammonzrac BicHromate, J. J. Hood, 


London. 
10th September, 1885. 


10,701. ScaLes, W. Kloen, Birmingham. 

10, 702. INJECTORS, J. Fletcher, 

10, 703. Fastenincs for Baes, &c., J. A. Jacobs 
London. 

10,704. Baskets, T. Craven, Manchester. 

10,705. TAKING-UP Motion of Looms, G. W. Rhodes, 
Manchester. 

10, Macuives, A. R. Strachan and W. 

ead-on-Tyne. 
10, 707. &c., Macuines, A. H. 


Seggie Ed 

10,708. Bassinetrz Backrests, W. H. Brassington, 
Manchester. 

10, on Saas for Hats, F. W. Cheetham, Man- 
chester. 

10,710. Savery Axe, W. H. er, Birmingham. 

10,711. ANTHROPOMETRICAL MEAsuRING Starr, J. W 
Waddington, Bradford. 

10,712. Apparatus to be ATTACHED to TRaM-cars, &c., 
to Prorecr Passencers from &c., G. R. 
Smith, jun., Birmingham. 

10.713. Prpais for ELOCIPEDES, C. J. Morgan, 


London. 

10,714. Ho.pers, W. H. Richards and 
W. D. Wilk inson, Birming! 

10,715. Currinc Fasrics, J. P. Robertson and D. R. 
Dawson, Gl Ww. 

10,716. or SMALL-ARMS Practice, G. Edwards 

orces 

10,717. SecuRING Doors, &c., 8. Henshaw, Ashton- 
under-Lyne. 

10,718, Ow Lamps, &c., G. Asher and J. Buttress, 
Birmingham. 

10,719. Steam Generators, J. Cran and W. J 
Darling, Glasgow. 

10,72), MBINED SHARPENER 
with Rusper, &c., W. and J. 8. 

10,721. Cotiectine, &c., Rain-waTer, T. Mercer, 


verpoo) 

10,722. Boats’ Rowtocks, L. George, London. 

10,723. Dyerne Brack upon Fasrics, C. J. Cox.—{A. 
Jeannolle, France.) 

10,724. Carpets, &c., G. Marchetti, London. 

10 725. Automatic Datine, &c., of Tickets, P. Everitt, 
London. 

10,726. ILLUMINATED Siens, &c., F. Bramley, Tot- 
tenham. 

10,727. Currine Fustiax, &c., J. and T. Marshall, J 
Pickles, and T. Hargreaves, London. 

10,728. Support for PLants, J. Mekin, J. Southern, 
and J. K. Young, London. 

10,729. TaREAD-WINDING MaAcHtNEs, J. Booth, ond«n. 

10,730. Vatves, A. Beldam, Liverpool. 

10,731. Protection from Fire, D. Alexander, Sheffield. 

DisiperatuM Dessicator, H. Compton, East 

ndies, 

10,733. Ruters, J. R. M. Mallett, London. 

10,734. Pepa.s for VeLocipepes, R. F. Hall, London. 

10,735. CARRIAGE Coup.inos, H. E. Newton. 
A. Tiirpe and J. Henze, jun., Germany.) 

10,736. Lamps, G. Smith, London. 

10,737. Gas RecuLator, G. Smith, London. 

10,738. Inrants’ Cuarrs, H. J. Haddan.—(7. Opel, 


many.) 

103 739, SHUTTLES, R. Scott, London. 

10, 740 Kins, G. Butchard, London, 

10,741. SHurrers for CAMERAS, J. G. Benster.—(S. S. 
Benster, United States.) 

10,742, SEPARATING SILVER from Leap, W. Pritchard- 
Morgan. Ellershausen, France.) 

10,743. MousTacuE Prorector, V. de Stains, London. 

10, 744. Rotary Screens, E. Hare and C. Cousins 


Lincoln. 
11th September, 1885, 
~ Frep Apparatus for Steam Borters, W. Burns 


lasgow. 
10.7 746. Birp Cacgs, C. Mohr, Birmingham, 
10, 747. Gas HEaTING Sroves, J. F. and G. E. Wright, 
Birmingham. 
10,748. Stay Busk Firrines, F. R. Baker, Bir- 
mingham. 
10,749. Presses for Lawn Tennis Bats, W. O. F. 
Meade-King, London. 
10,750. Uritistne Heatep Air as Motive Power, A. 
on, London. 
10,751. Virw Meters, F. W. Branson, Leeds. 
10,752. Piant for MaNuractuRIne Wrovont [Ron or 
EL Raitway Sieepers, E. Dawson, A. T. Harvey, 
and J. Bow, Ow. 
10,753. CaMEo ART NEEDLEWORK, H. Whipp, Bradford. 
10,754. PackinG for HYDRAULIC MACHINERY, H. Foster, 
Newcastle-on-Tyne. 
10,755. Cooking Ranoes, J. E. Russell, Glasgo' 
10, 756. DEcoRTICATING FiBROoUSs J. “Smith, 


Jersey. 

10,757. CrystaL HorsgsHork FRAME, H 
Johnson, London. 

10,758. TREATING and Finisaixe Vetvers, E. Weild, 
London. 

10,759. BRusHESs and Mops, H. Stockman, Hampton. 

10,760. Sospension G. Garson, w. 

10,761. Factna Tices or PLates for CoxcreTE Con- 
8TRUCTIONS, C. Smith, Lundon, 

10,762. Corks, — ‘ae., Stoppers, F. and H. G. 
Jacobsen, Gl 

10,763. ComBineD Gas Licatine, Gas Extrncuisuina 
and ALARM Apparatus, J. F, Morrison, Glasgow. 

H. C, Paterson 


10,764. StEam Bor.er, &c., FURNACES, 
d R. Miller, Glasgow. 


an 
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10,765. Courtine and UncovpLine Apparatus, W. 
Carter, jun., Glasgow. 

10,766. Foor Bats, P. A. Martin, Birmingham. 

10.767. Bacs or Povcues, 8. E. Statham, Rusholme- 
by-Manchester. 

10,768. ELecrro-macnatic Laver Moror, J. C. Sellars, 
Liverpool. 

10,769. Brusa AtracuMent, T. Cox, Leeds. 

10,770. Wrxpinc Yarns, &c., J. Dodd, G. Bancroft, 
and T. Walker, Manchester. 

10,771. Licuts, A. Kinnear, London. 

10,772. Cow xs, J. Johnson, London. 

10,773. Appirine the Execrric Licut to Sprcutvas, 
&c., T. P. and A. T. Salt, London. 

10,774. Impartinc Mititary [Nstruction to INFANTRY, 
C. Fulton.—(7. J. Haymes, Gibraltar.) 

10,775. Macuines for Printine Tickets, &c., J. M. 
Black, London. 

10,776. Cuecxine the Accuracy of Gas Mrrsrs, &c., 
W. B. Davis, Torquay. 

10,777. Woven or Kyitrep Corp Fvurniturs, J. 
Springer, London. 

10,778. Increasinc the Brituuncy of Coat Gas, 
H. E. A. Wallis, London. 

10,779. ApsusTING PLatens of Currine Macurnes, R. 

wn, London. 
10,780, Mawuracrore of Brass and Correr WIRE, G. 


tie, Glasgow. 
10, Aim with Gas, &c., G. A. Schoth, 
mdon. 
10,782. Sprivc Marrressss, &c., J. Y. Johnson.—(L. A. 
Mathias, France. 
Deracnine Coat, Stone, &c., C. Armstrong, 


on. 
Bett Camps or Srretcuers, J. Batley, 
mdon. 

10,785. Hanpies of Cricket Bats, W. Sykes, London. 

10,786. PRoPpELLING VEHICLES by Gas, &c., ENGINES, 
G. Daimler, London. 

10,787. Harvestinc Macurxgs, A. C. Bamlett, 

10,788. Reaprnc A. C. Bamlett, London. 

10,789. Frre-gscapes, W. Gluse, London. 

10,700. Cranzs, W. Pitt, London. 

10,791. Prorgcrise acarnst Dancer from FRACTURE 
of Execrric Wires, J. G. Chidley, 


12th September, 1885. 
10,792. Looms for Wzavine, J. Barker and J. Grindrod, 
Manchester. 


10,793. ORNaMENTING the Sipes and Enps of Bassi- 
wettes, &c., W. H. Brassington, Manchester. 

10,794. Ever-Porntep Pencit Cases, W. E. Wiley, Bir- 
mingham. 

10,795. Weavine of W. Gadd, Manchester. 

10,796. Exrractine Suives or Buncs from Casks, J. 
Smith, Burton-on-Trent. 

10,797. ORNamENTING the Bopres of Bassinetrss, W. 

rassington, Manchester. 
10,798. SusMERGING VessELs by MecHanicaL Power, 
.» H. W. Jones, London. 

10,799. Currmne Pitz Fasrics, J. J. Mann, Salford. 

10,800. Treatment of Coarse and INEDIBLE FisH, &c., 
8. D. Cox, London. 

10,801. Warmine, &c., Rartway Carriacss, F. G. 

Northam 
,802. FLUSHING SyPHons, 8S. H. Adams, Monkbridge. 

10,803. Brusu, E. W. Cleversley, tle. 

10,804. Ammonia, J. B. Hannay, Glasgow. 

10,805. TEMPERATURE or PrEssvRE, J. 
Murrie, Glasgow. 

Cvotuegs, T. Hogarth and J. Carnegie, 


in 

10,807. Fixisc Lame Frrrines, &c., F. C. Hockle; 
Fenny Stratford. 
0,808. Propucinc and CoLourrne Prorocrapus, &c., 

- Trenemen, London. 

10,809. Meratiic Scraper Marts, J. Brookes and H. 
Garner, Smethwick. 

10,810. Merattic Curtars Rops for Bepstreaps, J. 
Brookes and H Garner, Smethwick. 

10,811. for GLazinc Porposss, J. D. Hatch, 


London. 
10,812. Woven Wire Marrresses, G. H. Horrell, 

ndon. 
&c., W. H. and G. Barker, 


mdon. 
10,814. Gas Stoves, H. C. Turner, London. 


10,815. Carpinc Enorvgs, J. and E. d, Lon- 
don. 


10,859. Lopricator for Stipes, &c., Correll.—(H. 
Correll, Germany.) 

10,860. Lock, H. Sulley, Birmingham, 

10,861. Warrr-ciosets, J. Macleish, Glasgow. 

10,862. Courting Rattway J. Graham, 
Edinburgh. 

10,863. Warer Wasts PREvENTER for WATER-CLOsBETS, 


R. Oates, 

10,864. Door Knockers, T. A. Milo, London. 

10,865. Tope Moror for Sars, W. H. 
Daniels, London. 

10,866. ComBINED Frre-aALARM and FIRE-ESCAPE APPa- 
ratus, E. Aldis, London. 

10,867. Puncarne Macuinss, A, Nicholson and R. 
Burrows, London. 

10,868. C. Chivers, London, 

10,869. PappLe Wuee ts, W. H. Daniels, London. 

10,870. Borrues, A. C. Calmour, London. 

Reriectinc Gas Firtines, J. C. Rothwell, 


on. 

10,872. Manuracture of Bows, R. Hough and J. 
Simkin, London. 

10,873. Screws with Securep Nuts, A. Schapiro, 


London, 

10,874. Device for Suppiyinc Steam Borers with 
Water, J. Stephens and A. Smith, London. 

10,875. Hanorne Curtains, E. G. Lloyd, London. 

10,876. CanpLes, NicGHT-LicHTs, &c., E. B. Watson and 
H. B. ton, London. 

10,877. Contact Maxers, J. G. Livesay, London. 

10,878. Saeer Mera Workino Macuinss, L. Jackson, 
Yorksh: 

10,879. Treatine of Sewace, C. T. Kingzett, London. 

10,880. Cooxine Sroves, W. A. Barlow.—({J. Sottor/, 


Germany.) 
10,881. Stoprgr for Borries, A. B. White, London. 
10,882. Pitz Drivers, H. H. Leigh.—(M. Hambrock, 


Germany.) 

10,883. Topacco Pirgs, D. H. Shuttleworth-Brown, 

10,884. Bricks, &c., J. T. Welch, London. 

10,885. TricyciErs, J. White and J. Asbury, London. 

10,886. Construction of Foor Paras, W. B. Wilkinson, 
London. 

10,887. Steam Generators, T. and W. Toward, and J. 
Meek, London. 

10,888. ADVERTISING Apparatus, E. L. Berry, 
London. 

10,889. FarE-boxes for Venicies, H. Gardner.—{Z. J. 
Pratt, United States.) 

10,890. Stanps for Exurpitinc WEARING APPAREL, A. 
W. and G. B. Childs, London. 

10,891. re Inpicators, H. G. Ellery and J. 

ndon. 

10,892. Pweumatic SigNaLtinc Apparatvs, H. G. 
Ellery and J. T. Gent, London. 

10,898. Apparatus for Recorpinc Hich 
turEs, G. F. Redfern.—{L. Evesque and M. H. Fontés, 
France.) 

10,894. Sarety Valve Apparatus, V. N. Cowburn and 
A. Johnson, London. 

10,895. Sttos, W. C. Johnson, London. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Offce Official Gasette.) 


323,4'70. Cut-ovur ror DyNaMo-ELECTRIC MACHINES, 
Charles J. Van Depoele, Chicago, Ill.—Filed No- 
1884. electric ligh 
im.—(1 mn a system ectric ting, a 
dynamo-electric generator having an armature with 
two independent circuits—one the main and the other 
the field circuit—and a by-pass or circuit of low resist- 


ance around the field magnets, said by-pass being { 


normally open while the machine is in operation, in 
combination with an electro-magnet in the main 
circuit, said magnet being adapted on the breaking of 
said main circuit to close the by-pass circuit, thereby 
diverting the current from the field magnets in order 
to stop the production of current in the armature coils 
on the ing or interruption of the main circuit, as 
described and set forth. (2) In a system of electric 
lighting in which the field circuit of the dynamo or 

lied by an independent current from 


is sup 
its ae or by a shunt from the same, an electro- 


10,816. Evecrric Inpicator, N. G. Thompson, London. 

10,817. Swrrcs for Erecrric Licutina, N. G. Thomp- 
son, London. 

10,818. Cuurns, D. Anderson and D. Hunter, Glasgow. 

10,819. BuRGLAaR ALaRms, W. Brownlie, Glasgow. 

10,820. Buttons, Stups, &c., J. Millar, Glasgow. 

10,821. Fexp-water Heaters and Puririzgrs, W. Fair- 
weather.—{ Milton W. Hazelton, and the Babcock and 
Wileoz Company, United States.) 

10,822. Lamps, T. C. J. Thomas, London. 

10,823. Disposinc of Szwace in Bux, J. McIntyre, 
London. 

10,824. Suarts and Ax.es, N. and W. Nathan, London. 

10,825. Packxine, &c., ExpLosives, O. Imray.—(C. B. 
Buchel, Germany. 

10,826. Curt-orr Vatves for Enorves, O. J. Ellis, 
London. 

10,827. SotrTarres or Fastenincs, W. West, London. 

10,828. Carriacg Lamps, W. Howes, London. 

10,829. Fastenincs for Gioves, &c., D. I. Emery, 

10,830. ELecrricat Apparatus, W. P. Thompson.—(L. 
Lenaerts, Belgium.) 

10,831. TicnTENInG Apparatus for Woven WIRE, &c., 
E. Billington, jun., Liv 

10,832. Inpicator, W. P. Thompson.—({L. 
Lenaerts and H. L’Ollivier, Belgium. 

10,833. Ark Buryine Gas Inox, H. Cooper and J. 
Smith, London. 

10,834. CoLovrinc Matrers, H. H. Lake.—{ Wirth and 
Co., Germany.) 

Fastexinc to Sieerers, G. 8. Kopff, 


on. 
10,836. PuLvertisinc Sucar, &c., J. R. Woodburn, St. 
‘ohn’s, New Brunswick. 

10,837. Wrapprnc Tozacco in Packets, H. H. Wills 
and W. Rose, London. 

10,838. Picments, A. J. Ward, London. 

10,839. Fitters, H. L. Doulton, London. 

10,840. Locxs and Latcues, L. C. Mensing, London. 

10,841. MaTeriaL ResEMBLiING Guita-Percua, F. J. L. 
Tytler, London. 

10 842. Treatinc Acip Vapours from CHEMICAL 
Works, G. F. Redfern.—(J. Walckenaere, Belgium.) 

10,843. Instruments, G. Leah, London. 

10,844. Hancinc Carriaces, &c., W. H. Bailey, 


on. 
10,845. Brass Ornaments for Bepsteaps, E. Peyton, 

ndon. 
Iron and Sree, C. B. Holland, 


on. 
10,847. Weichinc Apparatus, A. G. Brookes.—(F. C. 
M. Meyer, ny.) 


14th Setpember, 1885. 


10,848. Vatves, A. Horne, Liverpool. 
Uriuisation of Bre Propucts, &c., J, R. Hill, 


jury. 

10,350. Bogsins, &c., J. Bles, Manchester. 

10,851. Wasnine Macuines, H. Avison, London. 

10 852. Cuucks, &c., to Spinpies, P. A. 
Allen, Hammersmith. 

10,853. CLEansine, &c., Gratin, &c., E. Scholes, Man- 
chester. 

10,854. Cuars Matrresses, I. Chorlton and G. L. 
Scott, Manchester. 

10,855. Fustian Corps, J. Schofield and J. E. Bentley, 
Manchester. 

GRANULATED GeLatineg, W. Gill, 


ast. 
10,857. Sprnninc Macurvery, J. Wagstaff, Halifax. 
= SELF-FILLING WaTeR Cart, W. P. Abell, 


the main circuit operating a short-circuit- 


ie PP 
field magnets in order to deprive the latter of their 
d to stop the production of 
current in the a. (3) In a system of electric 


described, for holding down, as long as the working 
circuit is closed, a contact bar, putting the field coils 
of the dynamo in operative condition, and for short- 
circuiting the field circuit whenever the main circuit 
is broken or interrupted, for the purpose set forth. 
323,508. Compinep Esector anp Insector, David M, 
Fergus and James A. Griffiths, Philadelphia, Pa.— 
Filed September $rd, 1884. 
Claim.—{1) In a combined ejector and injector, the 
combination, with the ejector chamber Cl, of the 


above the water supply pipe C and aligned axially 
therewith, substantially as shown and described. (2) 


the injector, and the of the injector 
said chamber, sub- 

(3) In a combined 
a water chamber P, in 
end of the ejector 
tube, the receiving end of the injector ——— tube 
and the injector nozzle, the combination, with said 
hamber and the chamber Q, in which is located the 


d 
end only of the injector tube I, of a pas- 
sage 4 and a i whereby the lifted water is 


caused to be directly discharged from the ejector on 
the injector tubes and to submerge the latter, and the 
passage way between said chambers opened in the 

and closed when the injector is 
K . Substantially as showa and described. (4) In 
a combined ejector and injector in which the ejector 


tubes are aligned with the steam inlet of the machine, 

the plug 0, which closes up the entrance opening for 

said tubes, substantially as shown and described. 

328,634. Biast Furnace, Fayette Brown, Cleveland, 
Ohio.— Filed January 18th, 1885. 

Claim.—{1) In combination with a furnace having a 
bell or cone at its top or mouth, and a suitable station- 
ary hoisting motor or machine, a car or carriage, and 
—_ for the same to travel on, the combination being 
such, as described, that the loaded car may be hois 
from the lower terminus of the track to the —— 
terminus thereof and its contents dumped into the 
top opening of the furnace and on to the apex of the 
cone or bell, as set forth. (2) In combination with a 
furnace having a bell or cone at its top or mouth, and 
a suitable hoisting motor or hi an inclined 


Wass 


track or roadway, and a car or carriage, whereby the 
loaded car may be hoisted from the lower terminus of 
the track to the upper terminus and its contents 
dumped into the top opening of the furnace and on to 
the apex of the bell, as set forth. (8) In combination 
with the furnace provided with a bell or cone, the 
roadway leading directly to the top opening of the 
furnace, and the a 

which travels from the 


means whereby the car is automatically dumped on its 
arrival at said point, and so as to its con- 
tents directly into said top opening, all substantially 
as shown and described. 


323,653. E.ecrric Motor, Moses G. Farmer, Newport, 
R. 1.—Filed March 27th, 1885. 

Claim.—{1) In an electro-magnetic motor, the com- 
bination with a sectional helix or helices and a reci- 
procating core or cores, of one or more commutators 
arranged to be moved by the movement of the core or 
cores, and independent tor brushes ted 
with the helix sections, respectively, and arranged to 
make contact successively with the conducting plates 
of the commutator, whereby the inductive section or 

rtion of the helix is kept near the end of the core as 
tt moves, as set forth. (2) In an electro-magnetic 
motor, the combination, with sectional helices and 
reci ting cores, of a cylindrical commutator, of 
ins' material, for each pair of helices, having 


dapted to be ved by 
movement of the cores, brushes bearing on the 
commutator, and electrical connections from the 
several sections of a helix to said brushes, as set forth, 
(3) The combination, with a series of four co-operating 
sectional helices and reciprocating cores, of two cylin- 
drical commutators, of insulating material, having 
spiral contact strips and adapted to be revolved by the 
movement of the cores, brushes bearing on the com- 


tator, as set forth. (4) The combination, with one or 
more sectional helices and reciprocating cores, of one 
or more tators, each posed of an insulatin 
cylinder revolved by the movement of the cores, an 
two sets of spiral contact strips secured to the opposite 
sides of the cylinder, two sets of brushes bearing on 
the spiral contact strips and connected with the 
sections of the helices, and electrical connections for 
directing the current to either of the two sets of 
contact strips, whereby the direction of movement of 
the cores may be reve , as set fo (5) In an 
electro-magnetic motor, the combination, with a 
sectional helix and reciprocating core, of a commu- 
tator adapted to be revolved by the movement of the 
gore, and consisting of an insulating cylinder pro- 
vided with continuous circular contact: strips, and 
spiral or diagonal strips connected therewith, brushes 
bearing on the spiral strips and connected with the 
sections of the helix, and brushes connected with the 
circuit wires bearing on the continuous strips, sub- 
stantially as set forth. (6) The combination, with a 
sectional helix and reciprocating core, of a commu- 
tator adapted to be revolved by the movement of the 
cores, and consisting of an insulating cylinder pro- 
vided with continuous circular contact strips, and two 
sets of spiral or diagonal strips ted therewith, 
brushes bearing on the spiral strips and connected 
with the sections of the helix, other brushes bearing 
on the continuous strips connected with one of the 
circuit wires, and per t ti from the 
other circuit wire to the several sections of the helix, 
as set forth. (7) The combination, with the main coils 
of an electro-magnetic locomotive, of coils of high re- 
sistance in multiple arc with the main coils and sur- 
rounding the lower portion of the wheels, as and for 
the purpose specified. (8) The bination, with the 
main coils of an electro-magnetic locomotive, of coils 
of high resistance in multiple arc with the main coils 
and surrounding the lower portion of the wheels, and 
means for making or breaking the circuit through said 
coils without affecting that through the main coils, 
as and for the pu set forth. (®) The combination, 
with the sectional helices and reciprocating cores of 
an electro-magnetic motor or engine, of commutators 
for directing the current through the sections of the 
helices in the manner described, and having two sets 
of contact strips, electrical connection for conveying 
the line current to one set of said strips at a time, and 
p switch for shifting the current from one set to the 
other, as and for the purpose set forth. 


$23,805. Deer Wett Pump, L. and J. P. Griscom, 
Pottsyille, Pa.—Filed November 16th, 1883. 

Claim.—The combination of the tubing, bucket, and 

sucker rod of a deep well pump, with weighted bar I, 


323805 


rigidly attached to the lower end of the sucker rod to 
obviate buckling of the rod on the downstroke, sub- 
stantially as set forth. 


323,828. Insector, Themas P. Proctor, Boston, Mass. 
—Filed January 23rd, 1885. 

Claim.—{1) In an injector, the combining tube and 
main steam noazle, combined with the main valve 
containing a lifting nozzle, and the controlling spindle 
passing through the main valve and into the combining 
tube, substantially as described. (2) In an injector, 
the combining tube having a convergent inlet opening, 
and the main steam nozzle, combined with the main 
steam valve having a lifting nozzle formed therein, 
and the controlling spindle passing through the main 
valve and into the combining rm Sy the said spindle 
being vided with a collar operating to move the 
main valve with relation to the main nozzle, substan- 
tially as described. (3) In an injector, the comblning 
tube having a converging inlet opening, and the main 


steam nozzle, combined with the main steam valve 
having a lifting nozzle formed therein, and the con- 
trolling spindle passing through the main valve and 
into the combining tube, the said spindle being pro- 
vided with a collar operating to move the main valve 
with relation to the main nozzle, and the said spindle 
also having diverging and converging portions con- 
trolling the passage through the combining tube, sub- 
stantially as set forth. (4) In an injector, the main 
casting having inlet an harge openings at its 
ends, and a liquid inlet ber an dary or 
overflow chamber enclosed therein, combined with a 
steam nozzle at one end of the water chamber, and a 
combining tube sing from the water chamber 
through the secondary chamber, the inlet opening of 
the said combining tube communicating with the 


mutators, and electrical connections from the 
of two of said helices to the brushes of one commutator 
and similar connections the sections of the 
remaining helices to the brushes of the other commu- 


inlet , and the discharge opening of said tube 
communicating with the secondary or overflow 
chamber and with the opening of the 
injector, substantially as descri! 
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A iS S directly over the top opening of the furnace, and 
* 
SS 
ing device whenever the main circuit is interrupted 
or broken, said short-circuiting device shunting 1: ali 
excited by a derivation from the main current, an 
automatic circuit closer, and means, substantially as | 
pipe N, arranged as shown, cast integral with the body |! 
or shell and extended or projected into said chamber \y \ 
and carrying the steam nozgle F, said nozzle bein rae li ; S| | 
= 
In a combined ejector and injector having the ejector a q | = 
located below the injector, and the tubes of the former < 
transverse to the axial plane of the latter, both being Ge CSE 
contained in a single shell or body, a water chamber P, 
having for its boundaries the walls of the shell and i 
the two bridges which sustain the combining and dis- 
charging tubes of the ejector and injector, the dis- 
charging end of the ejector tube, the steam nozzle of 


Sept. 25, 1885. 
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THE HORSE-POWER OF TURBINES. 
By Proressor H, SMITH. 
No. II. 

In my first article on this subject I showed the rela- 
tion between volumetric flow and section and velocity. 
In using it we generally need a knowledge of the 
velocity. The velocity may be found either by direct 


instrumental measurement as previously mentioned, or P 


by means of calculation from other measured data. 
For this calculation we must know the law govern- 
ing the variation of the velocity along the stream. 
The variation of velocity depends on the variation of pres- 
sure, because momentum is generated or destroyed only in 
consequence of the want of balance of applied forces, It 
is easy to deduce the well-known elementary equation— 
29 w 


where w is the weight per unit of volume, and © there- 


fore, the volume per unit weight of water. This is an 
incompleteequation, and its real meaning is not commonly 


2 
enough understood. oe is the gain of kinetic 
energy per unit weight of water flowing from one 
section to another in the stream. The equation states 
that this gain of kinetic energy is equal to the work done 
on the water between those sections per unit of weight 
flowing past them. / is the work done by gravity per 


unit of weight. Fs is the work done on each unit weight 
of water by the water flowing behind it in passing the first 
section. Pig the work done by each unit weight of 


water on the water flowing in front of it in passing the 
second section. 

The equation evidently leaves out of account any work 
the water may do on the walls of the -stream between the 
two sections considered. This work is chiefly done in two 
ways : firstly in overcoming the frictional resistance to the 
flow over these walls ; secondly, in pushing these walls 
from one position to another, as occurs in the es of 
turbines. There is also an amount of work done on 
viscous resistances, but it may here be taken into account 
as part of the “frictional” resistance. The frictional and 
viscous ,work is partly spent in heating the walls and the 
water, and partly in creating eddies, 

Let the work so done per unit weight while flowing 
from the first to the second section be called F, and that 


done in moving the walls be called W. Then the complete | P. 


equation is— 
w 


Ina “steady” stream, as, for instance, approximately 
in the head race and inlet guide blades and. in the tail race 
of a turbine, the walls do not move, and therefore W 
_ becomes zero, In the turbine wheel, if W represent the 
work done on the wheel by each unit weight of water 
passed through it, then v, and v may be taken as the inlet 
and outlet velocities of the water over the earth, and p, 
and p the pressures at inlet and outlet. 

The flow of water obtainable depends largely on the 
frictional resistances in the head race. Here our equation 
(5) is simplified by the omission of W, but, even omitting 
also F, z.¢., putting aside all the effects of friction, we find 
certain limits of possible flow dependent on the sections of 
the passages, . So far as I know, the limits here referred 
to have hitherto passed unnoticed, and it is, therefore, the 
more important to consider them. They are deduced from 
the fact that the pressure » cannot diminish below zero; it 
cannot become negative. Putting W, F, and p equal to 
zero in equation (5), we find that at any and every section 
after S, where the pressure and velocity are p, and 2, 
the velocity cannot be greater than 


v< vt +29 (h+ Po ) 
Since -V = vS, and v, = 7 this limit may be written as 


one within which the volumetric flow at any part of the 
stream must lie, namely— 


Squaring and bringing the terms involving V to one side, 
we have 


V<58,8 A 29 (4485) wheres, > 


‘ S* 

In using these limits it must be remembered that A is 
measured positively downwards from S, toS. The limit 
to V, so far as it is affected by a length of uniform section 
8, is determined by the highest part of this lenge 
where / is leasi—if S, > S. So far as it is effected by 


a level (4 constant) length of channel, it is determined by | 


the furthest forward end of this level length, because at 

that end S will be least and the divisor in the square root 

test. This limiting equation is inapplicable wherever 

o <8; that is, wherever the section increases down 
streamwards. 

If the channel be so constructed that the pressure at no 
part of it can fall below atmospheric pressure, similar, but 
still narrower limits, of the flow may be investigated. 

The limits of ible volumetric flow are still further 
. Yestricted by frictional resistances to be immediately 

explained. in equation (10) below, where friction is 

en account of, the mechanical work done W be omitted 
and the pressure p be put = O, we obtain the limit— 


/ h + ‘016 Po A 
| L \ Eqn. (6a) 
0185 + 000] = (55) 
the units being feet, square feet, cubic feet, pounds, and 
seconds; or— 


h + 016 py. 

< 


where Q is in gallons per hour; and L in feet, p, in 
pounds per square foot, and d and d, in inches. 

If p, be atmospheric pressure, then ‘016, may be 
taken as 34ft, If the pipe or channel be 80 laid as to 
prevent p falling below atmospheric pressure, then 
(016 p, — 34) must be used in these formulas instead of 
‘016,; and this becomes O when p, is atmospheric 

ressure. 

The frictional and viscous—probably mostly viscous— 
resistances increase rapidly with the velocity of the water, 
but are practically independent of the pressure. The law 
has not been carefully investigated by thorough experi- 
ments, but the rough approximation to it commonly 
adopted by engineers is that the resistance, considered as 
distributed over the area of the walls, is proportional to the 
square of the average velocity, the average being taken 
over the whole section. As the rules based on this ear: 
tion do not lead to calculated expectations extravagantly 
at variance with the actual. bo, of practice, we will 
follow this hypothesis. The results of practice give the 
following average value to the frictional coetficient as 

Ff pounds juare = 0065 
where is taken in segond. 

From this we can caleulate F; the work done on viscosity 
or friction per unit weight in passing from section S, to S, 
the length of which passage we will call L, the fall being 
as before i, F is more usually termed the “head lost in 
friction.” The most useful results are the following, 
where V is in cubic feet per second, and all the dimensions 
in feet. is in feet:— 

Rectangular channel open at top, breadth }, water ) 
depth d; aids 

r + 

F= ‘0001 veL 

Round pipe of diameter d.running full bore— 

ds 3000 ds 
or F 1S asi where Q is in gallons per 
hour, F and L in feet, and d in inches, 

Channel of any shape with water section S and 

mean hydraulic depth 5— 


J 
If there are in the pipe, lengths of different diameters, the 
sum of the F's for the various lengths must be found accord- 
ing to the formula(7). This formula only applies to a round 
ipe if it run full bore. In a length of uniform dia- 
meter, in order to run full bore there must be no increase 
of velocity from end to end; that is, the expression for 
(v* —v,*) in equation (5) must be zero. If it be not zero, 
the velocity will increase, less and less of the séction being 
filled with water, until the rapid increase of friction, due 
to the increase of velocity, balances the further generation 
of forward momentum. 

As an example of this increase of velocity until further 
increase is balanced by increased friction, we take an open 
rectangular channel throughout which the; pressure 
remains constantly atmospheric. Here the depth of water 
decreases until a limit is reached, given by 

d3 
b+2d. 
If the depth of water be small as compared with the 
breadth, this will give nearly 
21°)... bth 
when the velocity in feet per second would be 
VA 
6L 
Taking an average frictional. coefficient, we find that the 
horse-power spent in overcpeding friction in the length L 
of a round pipe running full bore is in terms of V, the 
volumetric flow in cubic feet per second, and L and d both 
in feet ;— 

Frictional horse-power = 000076 V° .. ® 

1 
or frictional horse-power (8a) 
where Q is the flow in gallons per hour, L is in feet, and d 
in inches. 

We will now write over again equation (5), inserting for 
F the last and_most general expression given in (7). We 


will also write © and —— for v and v, ; also the value te 
29 


0155, and ae 016 cubic foot per pound. We 
obtain 
0001 
The last term indicates a frictional loss in the length L 
throughout which the section is supposed to remain §. 
As the section may vary, however, we must, in order to 
make the equation general, add all the frictional resistances 
for the different lengths L with different sections. This 
summation we indicate by the usual summation sign >, 


and since this term involves V* we bring it to the left- 
hand side, and so obtain— 


ve { 0155 + 0001 ( )}+w 


8,2 
=h+ 016(p, p) Eqn. (9) 
where the units are linear, square, oe cubic feet, and 


pounds, and seconds, The similar equation for a flow 
through a succession of round pi running full bore 
is the following, where Q is the flow in ons per hour, 
L, A, and W are in feet, d, and @ are in inches, and p, and p 
in pounds per square foot:— 


The extra resistance to the flow occasioned at “bends” is | 


most conveniently allowed for by adding a suitable amount 


to the actual length of the part in which the bend occurs 
in the formula ats 

We must now investigate more closely the quantity W, 
namely, the work done on the blades of the turbines per 
unit weight of water passing through the machine. Todo 
this most. simply we use a well-know theorem of mechanics 
regarding what is called the moment of momentum of a 
moving mass, . This is precisely analogous to the moment 
of aforce, Each. part of any mass is moving at:a given 
instant in a definite line, which gives the direction of its 
momentum. If the, perpendicular distance of this line 
from any chosen axis be multiplied by the momentum, z.¢., if 
the momentum bemultiplied byitsleverage round thechosen 
axis, the-product is called the moment of momentum round 
that axis.. The momentum may be looked on as made up 
of two components, one radial or directed straight awayfrom 
the axis, and therefore having zero leverage; the other tan- 
gential, whose leverage is the actual radial distance of 
the mass from the axis, Thus the moment of momentum is 
most conveniently. looked on as due to the tangential com- 
ponent alone; and as being, therefore, the product.of the 
mass, its distance from the axis and the tangential com- 
ponent of its velocity. If the different parts.of a large 
mass move at the same time in different directions, and at 
different distances from the axis, the moment of.momentum 
of the whole mass.is obtained by adding up the moments 
of momentum of all its parts.* 

If, now, any mass move in a certain fashion round, in 
axis, and be controlled in its motion by a force or a.num! er 
of forces, then the moment of this controlling force, or the 
combined moment of the different forces, round the same 
axis, equals the rate at which the moment of momentum 
of the mass round the same axis is changed by the action 
of the force; becaue the radial component of the foree— 
which has no leverage, and therefore contributes nothing 
to the moment of the force round the axis—changes only 
the radial component of the momentum, and therefore does 
not affect the moment of momentum. The tangential 
component of the force measures the rate of change of the 
tangential component of the momentum. Therefore, multi- 
plying each by the radial distance of the mass from the 
axis, we find that the moment of the force equals the rate 
of change of the moment of momentum. This, at any 
rate, proves the equality for a small mass, the different 
parts of which may be looked on as nearly all at the same 
distance from the axis. For a large mass we add up the 
moments of the forces applied to all its small parts, and 
also add up the moments of momentum of. all these small 
parts, and obtain a total force-moment equal to the total 
rate of change of moment of momentum of the whole 
mass. The water in passing through the turbine presses 
on its blades, which return the pressure—re-act—so as to 
change the velocity and momentum of each portion of 
water as it flows through. The total moment of all the 
blade pressures round the axis of the turbine. equals the 
rate at which the moment of momentum of the water 
round the same axis is being changed in consequence of its 
doing work on, 2.¢,, driving, the blades. e driving 
moment of the water pressure on the turbine is the exact 
negative of that of the turbine blades on the water. We 
have, therefore, to find an expression for—a means of cal- 
culating—the rate at which the moment of momentum of 
the water round the axis of rotation is being changed in 
its passage through the wheel. 

In Fig. 2 let the fuli lines ac and bd represent portions 
of two successive blades in the positions they occupy at the 
beginning of a small 
time, such as ;1, se- 
cond, through which 
we will follow the 
motion. The figure 
drawn as if for an 
outward flow turbine, 
but the argument ap- 
plies a well to 
— 

passages do 

not run full bore, @ ¢ 
represents the free 
surface of the water 
partially filling the 
passa Let the 
water occupying the 
abed movein 

the small time con- 
sidered into the posi- 
tiona By. The blade points a bcd have moved to 
'a'b'c'd', and the water at point a has moved a@ a' 
along with the blades, and a' a over the blades ;. simi- 
larly for the. water at the bcd, Of the mass 
of water considered, namely that originally in abcd, the 
portion originally in a' 8' cd had at the beginning of the 
small time exactly the same moment of momentum round 
the axis of rotation as the portion contained at the end _of 
tthe amall time in the space a8 c' d', provided the relative 
stream motion through the blades be steady throughout this 
Fsmall time. The change of moment of momentum 
fin the mass originally in position a bed, and finally 
Hin a By 3, consists, therefore, in the difference between 
‘the moment of. momentum of the 
at the beginning, and that of c'.d' 7 at. the end.of 


because each is the whole mass considered, less the 

rcontained in the equal volumes a' cd and a8c' d', 
Let the average distance of the small mass ab a' $' from 
the axis be r, and that of.c' d' 73 be r,, and iet the 
tangential component of the velocity of the former be 
v-, and that of the latter be v;,, then the above differ- 
ence of moments of momenta is either small mass multi- 
plied by (r, — 17, The rate of change of moment 
of momenta, which equals the force-moment, is the above 
divided by the small time. But the small mass referred 
to is evidently the mass of water that7has flowed in the 
said small time througk any section of the passage, such 


* The moment of momentum is also called the angular momentum. 


portion 


‘the small time.. These two masses are evidently equal, - 


* 
Py 
} 
/ 
| 
| 
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asabored, In our previous notation this mass is “ V 


multiplied by the small time, Dividing then by this a 
we obtain force-moment of the blade preasure on the water 


between the sections a banded =“ V(r, v., 7, %2,)3 


and the force-moment of the water pressure on the blades 
is the exact negative of this. To obtain the effect over 
the whole length of the blade we have now simply to 
consider the sections a} and cd as coincident with the 
inlet and exit sections. In inward and outward flow tur- 
bines the r and the v are both the same all over the inlet 
surface, and again the same all over the exit surface. In 
parallel flow turbines an average value of rv, must be 
taken for the inlet area, and another average for the exit 
area. Equation (2) gives the radial inlet velocity in terms 
of the volumetric flow and of the inlet area for an inward 
or outward flow turbine, and a similar equation will give 
the radial exit eo if we substitute for r; and d; the 
exit radius and axial depth, which we will call r, and d,. 
If @; be the angle between the inlet edge of the blade and 
the forward tangent of the wheel inlet surface, and @, be 
the corresponding angle at the exit surface between the 

i relative velocity of the water and the velocity 
of the discharge edge of the blade; and if w be the 

velocity of the wheel in circular measure—ie., in 
—then the tangential component of the water’s 
relative velocity over the blades is the radial velocity 
divided by the tangent of @, and the tangential component 
of the water's velocity along with the ates isrw. The 
in ye component of the water’s velocity over the 
earth being the sum of these two, we have for this com- 
ponent velocity, 


For inlet surface 


A 

Mm Qe d; tan. 6; 
and for exit surface ——_—__~_____ 

tan. 
To calculate the force- noment of the water pressure round 
the axis of rotation, the first of these is to be multiplied 
by r; and the second by r, and the difference of these pro- 
ducts multiplied by “ V. The rate at which the force- 


moment works—that is, the work done by the water per 
second on the wheel, is the moment multiplied by w. To 
obtain the work done per unit weight of water passed 
through the wheel, we must then divide by w V, because 
this is the weight passed per second. This work done per 
unit weight of water is what we called W in 
9 ge (5) and (9). Performing the above operations 


we 
Ve 1 1 ) 
m,d, tan. 


+ . Eqn. (10) 
as applicable to both inward and outward radial flow 


turbines. 
The analogous calculation for axial flow turbines is 
somewhat simpler. In terms of the notation of equation 
Vo ( 1 1 


(3) it is 

2ag(r,—r,) \m tan. @  m, tan. & ) 
in which @; and @ are the angles made by the inlet and 
exit blade edges, with the inlet and outlet surfaces, which 


latter are in this case perpendicular to the axis of the 
shaft.* 


w= 


THE SUKKUR BRIDGE. 


Tue Sukkur Bridge, which we described and illustrated some 
time ago, will be the largest span bridge yet erected in India. It 
is in courseof manufactureat the worksof Messrs. Westwood, Baillie, 
and Co., London-yard, Isle of Dogs, and was on the 16th inst. visited 
by the Society of Engineers. Although particulars of the work were 
given some time since, we may mention that this bridge will be 
constructed over the Rohri Pass of the Indus at Sukkur, on the 
line of railway from Kurrachee and Attock. It is designed on the 
cantilever principle initiated in the Forth Bridge, but it is much 
smaller, the Forth spans being 1710ft. span. The Sukkur is of one 
span only, but that span is 790ft. in the clear between the abut- 
ments, and 820ft. between the vertical pillars. The centre lines of 
the main horizontal tie and the top of the large pillars and struts 
are 169ft. above the bed plates. There will be a space of 200ft. 
between the ends of the two cantilevers—one of which will rest 
on foundations on each bank of the river—which will be filled in 
by a girder, thus uniting the cantilevers and completing the span. 
The main guys, which have to hold back the whole of the struc- 
ture, are 302ft. long, and are connected to anchors which are con- 
structed of steel plates of very large dimensions, built in masonry 
below the surface of the ground at either end of the bridge. 
The superstructure includes raking pillars 174ft. long, which 
incline inwards to a point 169ft. high, where they will 
meet the guys. There is also a series of struts inclining at an 
angle of 35deg. towards the centre of the bridge, and also 
inwards, these struts being 210ft. long and 16ft. square at the 
centre. The platform for carrying the rails consists of two hori- 
zontal girders running from end to end, placed 18ft. apart, and 
having cross girders every 8ft., the platform covering being of 
Westwood and Baillie’s trough flooring. The bridge will be con- 
structed of steel, of which material the cantilevers will absorb 
3200 tons ; this is exclusive of the 200ft. centre girder. Each of 
the cantilevers has to be erected complete in the contractor’s 
yard before being sent out to India, and in order to comply with 
this condition of the contract a staging or scaffold has to be pro- 
vided. This staging, which is in course of construction, will 
consist of about 300 piles, 14in. by 14in., driven into the ground, 
and on these will be built up in some cases four lengths of 40ft. 
timber, one above the other, braced together with horizontal 
and diagonal bracing. This staging covers an area of 400ft. long 

120ft. wide, and will be 180ft. high when completed. It will 
a - more than 2000 loads of timber and many tons of bolts 
and nuts. 

Besides the Sukkur Bridge, Messrs. Westwood, Baillie, and 
Co. have in course of construction 32 of iron bri > 
100ft. each, and weighing upwards of tons, for i 
railways. 

* Here it is assumed that the axial inlet velocity is uniform over the 
inlet area, and that 6; is the same all along the inlet edge of blade. A 


similar assumption is made regarding the outlet area, and U 


2(r2-7)) 
taken as nearly equal to — a In the practical application to | required 
turbines, the 4) ximation is a close one, and introduces great 


simplicity in the above 


MISCELLANEOUS MACHINERY AT THE INTER. 
NATIONAL INVENTIONS EXHIBITION, 

A wear and efficient working model of Tweddell, 
Platt, and Fielding’s patent hydraulic forging press is 
exhibitel by Messrs. Fielding and Platt, who are 
the sole makers, and who claim for it, among others, 
the following advantages :—Economy in consumption of 
water by the employment of several cylinders which may 
either be used together or separately, according to the 
power required to be developed ; great convenience in 
operating, as the cylinders are all placed below the ground, 
“9 — do not interfere with the manipulation of 

e work, 


WH 
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short and quickly following squeezes can be given, The 
advantages claimed for the use of hydraulic pressure for 
forging are numerous, and have been strongly urged by 
Mr, Tweddell for many years past, Aga matter of fact, 
however, though hydraulic presses have frequently beey 
applied, until quite recently no machines have been designed 
with any particular reference to economy of water in work- 
ing. The ment illustrated permits of a very ready 
alteration of the “ daylight,” or space between the moving 
block and anvil, and also of the length of the stroke, by a 
simple manipulation of the tappet gear. We understood 
that Messrs. Fielding and Platt have made a number of 
forging machines on this principle, of sizes varying from 
150 tons upwards, Our illustration represents a press 


TWEDDELL, PLATT, AND FIELDING’S HYDRAULIC FORGING PRESS. 


As will be seen from our illustrations herewith, the 
machine consists of a main standard or frame, on which is 
laced the anvil block, and which carries three vertical 
ydraulic cylinders having their rams working direct on toa 
bottom crosshead common to all. This crosshead is con- 
nected by suitable side rods to an upper head carrying the 
movable tool or die, which may be used either for drawing 
out, forging, or 
stamping, according 
to the form of the 
dies or moulds em- 


PLAN 


capable of exerting a total of 5000 tons, ze, 1666 on 
ram. 
In a recent article we illustrated and describel tLe 


| latest design of Tweddell’s fixed rivetting and plate-closing 


machine, as made by Messrs. Fielding and Platt, Glou- 
cester, and at that time explained some of the conditions 
necessary to ensure good rivetting in boiler work. It is 
evident, however, 
that even with the 


EXHAUST TD rau automatic plate- 


i! closing as 
ployed. In work- ae described, the 
ing, the movable difficulty of properly 
head is raised b }i closing the plates 
means of a return | would be much 
motion ram acting 4 lessened if the 
upon the lower plates were properly 
to be operated upon revious to the 
placed on the brought 
anvil block. The to the rivetting 
pressure is then machine. In order 
relieved from the to ensure this, Mr. 
returning cylinder, Tweddell some 
and this -being 


opened to the SCALE OF FEET 
exhaust, the 
lower crosshead, 
and with it the 
three rams and the upper head carrying the mould or 
die, descend by gravity, drawing low-pressure water into 
the cylinders from atank. When the resistance of the 
material ao pressed or forged prevents the further 
descent of the head, pressure water from an accumulator is 
admitted to the cylinders, the centre one alone, the two 
outer ones, or all three being used according as pe ver 
ired to be exerted is small or great. In certain kinds 
of work only one effort or stroke is necessary; but it is, of 
course, obvious that when desired, a succession of very 


TWEDDELL, PLATT, AND FIELDING’S HYDRAULIC FORGING PRESS. 


ydraulic flanging 
machines into this 
country, and thesuc- 
cess which attended 
the use of these machines in their application to locomo- 
tive and portable engine boiler work has led marine boiler 
makers to wish for similar tools. The large dimensions, 
the great variety of shapes, and the depth of the flanges 
proved great obstacles to the treatment of plates for 
marine work in a similar manner to those for agricultural 
and locomotive boilers, the cost of the dies and moulds 
becomingsogreatasto be absolutely prohibitory, unless there 
was a great amount of repetition work. To overcome these 
objections the machine illustrated on page 236 was designed. 
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HIGH PRESSURE HYDRAULIC PUMPING ENGINES. 


MESSRS, FIELDING AND PLATT, GLOUCESTER, ENGINEERS. 


In it, instead of the inone operation 
a progressive action is adopted; in fact, by the combin 
action of three hydraulic cylinders the action of hand 
flanging is very closely imitated. The mode of working is 
extremely simple. When flanging the outer edges of 
circular boiler fronts, the plate is centred on a pin so as 
to bring the edge under the ram of the outer of the two 
vertical hydraulic cylinders. This ram carries a closing or 
nipping block, which when it descends holds the p 
firmly against the small bottom block or die, which is 
formed to suit the desired radius or curve of hae 
While the plate is thus held, the inner ram descends, the 
tool on it being shaped so as to turn over the edge of the 
plate without causing undue stress, these operations being 
repeated, until about 8ft. or 9ft. of flanging—this —* 
convenient length to heat at one time—is done. e 
inner ram is then withdrawn into its cylinder, and the 
horizontal ram brought forward. This, with a succession 
of short rapid strokes, squares up the flanve, and the plate 
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is then lifted by a hydraulic crane placed above the 
machine, and deposited in the furnace for another length to 
be heated. In this way flanges Sin. to 9in. deep are finished 
at the rate of 90ft. to 100ft. in nine hours. When it is 
desired to flange furnace mouths, the two vertical rams are 
coupled together by a block or die, and a suitable mould 
substituted in the bed-plate in place of the blocks used in 
flanging the edges. 

e quality of the work turned out by these machines is 
most excellent, and they are now used by most of the 
leading marine boilermakers, as well as by some of the 
large steel companies, such as the Steel Company of Scot- 
mel, Messrs. Beardmore and Co., and the Llandore Steel 
Company. In general terms it has been stated by a large 
user that such work as steel boiler fronts with flanges 7in. 
to 8in. deep is flanged at four times the speed and at one- 
sixth the cost of hand work. When it comes to Qin. or 
10in. flanges hand tp of course, out of the question. 
In flanging dome ends and similar work the machine will 


FRONT ELEVATION 
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do five times as much work in the same time at one- 
seventh the cost. All the a for from sixty to seventy 
large boilers per annum can made with one machine, 
assisted with three ordinary fires for odd flanging. It should 
be added, however, that this is not the only saving, since the 
putting together of the boiler is much facilitated by the accu- 
racy of the various parts when flanged in dies by hydraulic 
pressure. As will be seen, the machine forms a very 
important feature in Mr. Tweddell’s system of workshop 
machinery, and the many neat devices and excellence of 
workmanship reflect equal credit on the designer and 
manufacturer. 
Besides the machines specially described, a number of port- 
able and other rivetters are shown, the whole plant — 
supplied with water by a pairof neatly designed verti 
pumping engines forcing into an accumulator of variable 
pressure, These are shown by three engravings on this page, 


and require but little explanation. The twosteam cylinders 
are pa i pump, which 


placed above a double-acting force 
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forces the water into the accumulator against a maximum 


The clarifying vessel consists, as will be seen, of a large | the angles at the bottom of each alternate tray, opposite 


pressure of 100 atmospheres per square inch. The pressure | rectangular iron casing, open at the top, and containing | the connections to a series of cocks by which it is 
1s, however, capable of alteration by varying the number of | V-shaped trays placed at an angle of about 45 deg., and | run off. In this way by the time the water reaches 


load rings—a plan which is found to 

able advantage in an installation with 
only one machine working at a time, or 
when it is desired to reduce the pressure all 
round for a certain class of work. The 
method of automatically stopping and 
starting the pump by means of the rise and 
fall of the rams is exceedingly neat. When 


. the accumulator reaches the top of its stroke 


it o a two-way cock, by means of suitable 
striking gear, and permits the pressure water 
to enter a small hydraulic cylinder, having a 
ram connected with the steam throttle valve. 
The valve is thus closed, and the steam shut 
off. On the accumulator filling, the cock is 
reversed and the throttle valve opened. The 
two sections through the valve and hydraulic 
cylinder on page 235 will show how this is 
accomplished. This arrangement is nicely 
worked out, as the usual hand-wheel and 
gear is not interfered with, so that the engi 
neer in charge has as complete control 
as under ordinary circumstances, and can 
start and stop his engine quite indepen- 
dently of the position of the accumulator. 
The general design of the engine is exceed- 
ingly neat, and the details have been well 
considered. All the exhibits, including the 
portable rivetters, are illuminated in the 
evening by electric lamps. Messrs. Field- 
ing and Platt have been awarded a gold 
medal for their exhibit, while Mr. Tweddell 
has received the special prize of the Society 
of Arts. 

Messrs. Thomas Broadbent“ and ‘Sons, 
Huddersfield, show a patent direct steam- 
driven hydro-extractor in the American 
court, which presents several special features 
in design. In order to dispense with the 
usual massive and expensive foundations, and 
to counteract the effect of unequal loadin 
of the basket, the whole machine is aed 
from three upright pillars by means of rods 
passing through them, and having ball joints 

th top and , een In this way, within 
certain limits, the machine is allowed to 
move freely in any direction, the vibration 
being so much reduced that in some cases 
these balanced hydro-extractors have been 
placed on the second-floor of a building. 
Another special feature is that the basket is 
drawn by a small steam engine acting direct 


on the spindle, the engine being constructed so as to run 
at a very high velocity. The spindle is made of steel, 
with a balanced crank forged on. It is provided with two 


long conical bearings firmly fixed in the 
centre casting, special arrangements being 
made for taking up the wear. All lubrica- 
tion is from the outside, that of the crank 
pin and excentric being automatic, a few 
drops of oil being taken up every time the 
machine is he arrangement allows 
of very great com ess, chiefly owing to 
the absence of belts and other driving gear. 

Messrs. Thornewill and Warham, Bur- 
ton-on-Trent, show the “Model” steam 
pump. In this the steam cylinder, which 
is worked by a circular slide valve, is placed 
behind the pump, the crosshead being con- 
nected to the crank by along forked con- 
necting-rod. The design has been well 
worked out, and forms a great and pleasant 
contrast run of small steam 
pumps, which generally a to be made 
with the view of calling the ent of con- 
struction rather than with any idea of fitness 
for work. The same firm also exhibits a 
neat vertical steam engine with wrought 
iron framing, Inskipp and Mackenzie’s patent 
triple disc cask washer, and several other 
brewer's specialities for which they are well 
known, but which space prevents our no- 
ticing in detail. 

At the Western entrance to Old London 
building containing the 
machinery for electric lighting and supplyin 
the feed water for Tovey, 
and Co.’s semi-portable boilers will be no- 
ticed the Stanhope patent water softener and 
purifier, which is exhibited by Messrs. Cord- 
ner, Allen, and Co., 20, Bucklersbury, E.C. 
The special feature in this apparatus is the 
practically automatic method of separatin; 
the precipitates from the water. This i 
be readily understood by reference to the 
two engravings we give herewith. The 
reagents aged used are lime, caustic 
soda, sulphate of alumina, or aiuminate of 
soda, according to the nature of the water to 
be treated. ese are mixed in suitable pro- 
portions in small iron tanks placed above 
the clarifying vessels, the tanks being in 
duplicate, so that the mixture in one set may 
be prepared while the other is in use, in 
order to prevent the continuity of the process 
being interrupted. The water to be softened 
and — is admitted to the clarifying 
vessel by the mixing pipe, shown herewith, 
@ proper proportion of the liquid containing 
the reagents passing in at the same time 


ve consider- | fixed alternately to opposite sides of the casing, one or more | the upper part of the vessel it is rendered quite clear, and is 


fit for immediate use. We understand that 
in actual practice this apparatus gives the 
most satisfactory results, the hardness of the 
water being reduced in many cases from 20 
to 2degreesata very trifling cost for chemicals. 
Owing to the peculiarity of the clarifying 
apparatus clogging is impossible, and while 
the space occupied by the plant is extremely 
small, the surface for clarification is very 
large. Permanent as well as temporary 
hardness is removed, a matter of consider- 
able importance for steam boiler users, as 
the coating of sulphate of lime which is 
often deposited from partially softened water, 
frequently gives more trouble than when the 
carbonate is also present. 


Ca 


THE ANTWERP EXHIBITION. 
No. V. 

In our last impression we gave some 
general particulars of the Société Cockerill’s 
exhibits and a detailed account of an expe- 
riment made to test the economical efti- 
ciency of the engines of the steamship 
rc in 1878. e now give similar in- 
-formation concerning the steamship Prince 
Albert de Belgique, built for the same ser- 
vice as the Concha by the same firm. The 
engines of this ship are nearly identical with 
those illustrated last week in our pages and 
exhibited at Antwerp. A front elevation 
will be found in this impression on page 242. 
The Prince Albert de Belgique is a new 
vessel, and the experiment, the particulars 
of which we give in the accompanying 
table, took place during a run from Ant- 
werp to Dover, made this year. ‘The ship 
left Antwerp on Sunday, the Ist March, at 
3.10 in the afternoon, and reached Dover on 
=: Monday, the 2nd of March, at8 am. She is 

 267ft. long between perpendiculars, 32ft. 10in. 
beam, and 16ft.5in. deep. She was calculated 
 tocarry 2100 tons on a draught of 19ft. 5in. 
3 During the trial she had a cargo on board 
of 2240 tons, consisting of coal, rails, girders, 
and sugar. Her displacement was 3500 tons. 
Her draught forward was 18ft. 6in., aft 
19ft. llin.; mean draught, 19ft. 2}in. Her 
compound engines are intended to develope 
750 indicated horse-power at 65 revolutions. 
vessels being used according to the size of the plant. The | The high-pressure cylinder is 33}in. diameter, the low- 
water, entering the vessel at the bottom by means of a | pressure 55in., stroke 3ft. 3}in. The screw is four bladed 
pipe connected with the funnel, is by this time charged | 14ft. in diameter and 18ft. pitch. Steam is supplied by 

two boilers 12ft. 2in. diameter and 10ft. 9in. 
FRONT ELEVATION SIDE ELEVATION long, with three furnaces in each boiler. The 
total heating surface is 3336 square feet ; the 
working pressure, 75 1b. This trip was made 
in 9 hours, which gives a mean speed of 9°9 
knots, the distance run being 89°%5 knots. 
The log confirmed this result. The sea was 
a little rough, though the wind was light. 
The performance of the vessel as a sea-boat 
left nothing to be desired. 

The trial was caried out with great care. 
Unfortunately the fuel was bad, consisting 
of briquettes of indifferent quality. The 
firemen were inefficient, and the pressure 
varied continually. As it was impossible to 
weigh all the fuel, it was measured in baskets. 
The safety valves were not tight, and some 
steam was lost through them. Diagrams 
were taken every quarter of an hour durin 
the whole voyage. The average indicatec 
power was 678 horses; with better fuel and 
stokers a higher speed could have been ob- 
tained, but this was not necessary, the ship 
already exceeding the conditions of the con- 
tract under which she was constructed. The 
total weight of fuel burned was 7624 kilogs., 
ora little over 7 tons, the boilers being under 
steam for thirteen hours fifty minutes. The 
consumption therefore was ‘813 kilogs. per 
horse power, or 1°79 lb. per I.H.P. per hour. 
In this is to be included steam used for work- 
ing the steering engine. This is really an 
admirable result, and it is particularly note- 
worthy, because it was obtained with steam 
of moderate pressure and fuel of indifferent 
quality. 

In the table on next page all the French 
measures are reduced to the nearest English 
measures without the use of small fractions; 
thus the cylinder pressures are correct within 
less than half a pound in all cases. This table 
and that published in our last impression 
deserve careful study, containing as they do 
a great deal of information on the relations 
which exist between speeds and pressures. 
It is worthy of notice that the pressure in 
the boilers and in the valve chest of the 


TWEDDELL, PLATT, FIELDINC, AND BOYD'S HYDRAULIC FLANGING MACHINE. 


“fn EON Prince Albert de Belgique were always so 
nearly alike that it has not been thought 
ay \ n to give the fraction expressing the 
= = If our readers will turn to the engraving 
EERE $ AS of the piston valves of the great Russian 


,war ship Tchesma, which we published last 


THE “STANHOPE” WATER PURIFIER AND SOFTENER. iweek on page 211, they iit ese that these 


and mixing with it, the amount of each being kept con- | with the solid particles of the precipitate. It is then, 
stant after final adjustment by causing the feed in each | caused to flow past the trays, the motion as it passes 
case to pass through tanks in which a uniform water level | each pair being first upwards and then downwards, 
is preserved, and by graduated cocks, during which the solid particles are deposited and settle at 


are neither more or less than cylindrical Trick valves, as 
we stated at thetime. We have received a letter concern- 
ing them from Mons. Bellefroid, the president of the 
Société Cockerill, in which he says, “The engines of the 
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Tchesma have a special feature which might escape super- 
ficial observation. The screw engines we built for our 
cargo steamers—800 indicated horse-power, an example of 
which we exhibit—have slide valves with a supplementary 
passage at the back, so as to afford a double admission for 
the steam as soon as the slide valve begins to uncover the 
rt. This valve was devised almost simultaneously by 
ferr Trick, a German engineer, and Mr. Allen, of America. 
When we got out the designs forthe engines of the Tchesma, 
we wished to introduce the Trick system, and we succeeded. 
It is sufficient to take the section of the Trick valve and 
cause it to revolve on its longitudinal axis to form a 8 
de rotation. The engines of the Tchesma have accordingly 
been fitted with piston slide valves 
or Trick passage. It so happens that Mr. J. Thom, of 
Barrow-in-Furness, took out a patent on the 21st April, 


1885, for exactly the same thing. The engines of the 


Tchesma were erected in the Antwerp Exhibition in 
March and April of the present year. We did not attach 
sufficient importance to the improvement to patent it. 
However, we made the valve a year before Mr. Thom 
patented it, and so we have here another instance of two 
engineers finding the same solution for the same problem.” 
Before taking leave of the Société Cockerill for the moment, 
we must express our sense of the courtesy shown us by 
this firm in placing all the information in their power at 
our disposal. The engines of the Tchesma they cannot 
for obvious reasons say much about. We would once 
more impress on our readers the extreme desirability, to 
say nothing more, of examining the Société Cockerill’s 
exhibits without delay. Young engineers in particular 
can learn lessons in the Antwerp Exhibition which they 
may not have the chance of acquiring at other times, and 
this should not be missed. 


Table of Observations made on the Working of the Engine and Boilers of the Steamship Prince Albert de Belgique, on a 
Voyage from Antwerp to Dover, the 1st and 2nd of March, 1885. 


Time. | | Average pressure, | Indicated horse-power. 
| uum | 0 
4 on. | ‘e 

Hour, | Minutes, m: | cylinder. | cylinder. cylinder. Total. 
3 15 66 26'7 58°0 1's 34°0 13°0 348 361 | 709 
3 30 68 26'7 60°0 13°56 || (364 382 | 746 
3 45 67 26°7 » | 340 349 371, | 
4 68 26°7 590 » |  34°0 || - | 
4 15 72 26°0 610 » | win: | 384 | 770 
4 30 68 | 1225 | «6355 | 
4 45 | 68 2°0 | 125 | 732 
0 68 26°77 125 387 | 351 | 708 
5 15 67 26°7 59° | 125 | |B 717 
5 30 65 26°0 58°0 11°5 346 663 
5 45 68 26°7 59° | 30 120 369 | 346 | 715 
6 0 68 26°3 59°5 | | 
6 15 65 -26°5 | 34°5 1:5 |, 38 | 32 669 
6 30 7 26°5 60°0 ni 36°0 12°5 381 | 361 742 
6 45 68 26°3 54°0 130 «340 683 
| 79 263 54°0 30°5 11'5 290 | 295 585 
7 15 72 26°3 540 27°0 308 582 
30 7 26°5 53°5 28°0 m5 | 563 
7 39 -- — | — | 
10 30 = — - | 
10 45 62 27°1 59-0 32°0 12°5 338 355 603 
11 0 56 27°5 58:0 29°0 105 297 597 
11 15 57 27°5 59°09 29°0 1220 308 323 631 
11 29°0 12°0 303 317 620 
ll 45 56 24°8 | 29°0 10°5 239 288 577 
12 0 57 26°0 57°0 302 312 614 
12 15 57 26°0 58°0 29°0 11°0 298 305 603 
12 30 64 26°0 60°0 $270 | 12:0 343 340 683 
13 45 26°0 60°0 26°0 12°0 269 340609 
1 0 66 26°0 60°0 33°5 357 377 734 
1 15 76 26 370 406 446 852 
1 30 66 25°6 60°0 320 342 369 711 
1 45 67 25°6 60°0 = 32°0 | 12°5 345 | 357 702 
2 15 66 25°6 60°5 HA 32:0 | 12°0 349 347 696 
3 15 63 26°3 59°0 31°0 12°5 327 678 
3 45 61 26°0 57°0 30°0 302 304 606 
4 15 61 26°3 58°0 30°0 120 308 317 625 
4 45 61 26°3 59°0 30°00 11°0 315 315 630 

5 15 62 26°3 59°0 315 «120 327 
5 45 58 =| 300 294 296 590 
6 45 72 26°0 61°5 340 370 378 748 
15 70 26°0 61:0 35°0 371 384 755 
7 | 3 72 260 61°5 a 35°0 | 13°5 377 399 776 
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THE INSTITUTION OF CIVIL ENGINEERS. 
SUBJECTS FOR PAPERS.—SEssION 1885-6, 


THE Council of the Institution of Civil Engineers invite original 
communications on any of the subjects included in the following 
list, as well as on other questions of professional interest :— 

1, Recent Experiments on the Strength of Materials. 

2. Machines and mr for testing Metals, and the Equip- 
ment generally of Mechanical Laboratories. 

3, The Thermic Properties of Metals commonly used in the Arts, 
especially with respect to Conductivity and Diathermancy at high 
temperatures. 

4, The manufacture, properties, and use of castings of Malleable 
Cast Iron and Cast Steel. 

Effect of Cold-hammering and Cold-rolling upon Iron’and 

6. The Present Position of the Manufacture of Steel—its defects, 
and gece for its improvement. 

7. The various Processes of Tempering Steel, and their effects, 

8. Modern Machine Tools and Workshop Appliances for the 
treatment of Heavy and Castings. 

9. The Testing of Work done by Motors and Machines, 

10. Analyses of different types of Steam Engines as shown by 
Independent Testing. 

11, The Production of Heating-gas from Coal. 

12, The Production of Ammonia and other useful substances in 
the Manufacture of Coal-gas. 

13, The heating of Steam Boilers with Producer-gas. 

14, The Manufacture of Artificial Fuel from small Coal. 

15. The rig “oo ig of the Compound Principle to Locomotive 
and Portable Engines. 

. High-s gines for Dynamos and Launches, 
18, The Machinery of Modern War Ships. 
19. Machine Guns. 
20. On Built-up Crank Shafts for Marine Engines, and on the 
a xg crank and screw shafts to fracture. 
21, The Structural and other Defects to which Iron and Steel 
— are subject, and their Causes. 
. Recent Investigations on the Tides, 
; 23. Descriptions of recent Graving Docks, Gridirons and Floats. 
| 24, Promenade and other Piers; with reference to the effect of 


26. The Economical Construction and Operation of Railways in 
countries where small returns are expected. . 

27. Descriptions of recent Metallic Arch Bridges. 

28. The Machinery and Labour-saving Appliances used in the 
Execution of Public Works and Buildings. 

29. The Ventilation of Sewers, with a Summary of Experiments 
as to the motion, pressure, &c., of gas in sewers. 

80. Filter Presses for Separating Solids from Fluids, particularly 
for the treatment of Sewage Sludge. 

31. Explosions in Coal Mines; their Causes, Warnings, and 
P152, ‘Winding Machinery and Balancing A for Mines, and 

. Win inery an pparatus for Mines, an 

the cost per ton of winding under different conditions and varying 


depths, 
. Underground Haulage, especially on the application of com- 
pressed air and of electrical power. 


84, The Methods Employed in Securing Large and Irregular- 
shaped Mineral Workings. 
. The Manufacture of Common Salt, including the Mining of 
Go crushing an algamating Appliances. 
37. The Manufacture and Desilverisation of eek 
88, Appliances for the Rapid Shipment of Coals, with a com- 
parison of different methods. 
re Electro-motors; their theory, practical construction, efficiency, 
and power, 
40. The Construction of Dynamo-electric Machines and their 
Prime Movers. 
41. The Working and Cost of the Treble and Double Wire 
Systems of for Electric Lighting. 
42. Thermo-electric Batteries, and their Application to Electric 
Lighting, Electro-plating, and other purposes. 


PREMIUMS AWARDED.—SESSION 1884-85, 


The Council of the Institution of Civil Engineers have awarded 
the following premiums :— 


For Papers Read and Discussed at the Ordinary Meetings. 


1, A Watt Medal and a Telford Premium to Professor Henry 


Selby Hele Shaw, Assoc. M. Inst. .C.E., for his paper on ‘* Me- 
chanical Integrators.” 

2. A George Stephenson Medal and a Telford Premium to William 
Stroudley, M. Inst. C.E., for his paper on “‘ The Construction of 
Locomotive Engines.” 

3. A Telford Medal and a Telford Premium to Peter William 
Willans, for his paper on ‘‘ Electrical Governors.” 

4, A Telford Premium to David Salmond Smart, for his paper 
on ‘* The Modern Practice in the Construction of Steam Boilers.” 

5. A Telford Premium to Andrew Jamieson, F.R.S.E., Assoc 
M. Inst. C.E., for his paper, ‘‘ Electric Lighting for Steam 


ships.” 

é. A Telford Premium to William Shelford,* M. Inst. C.E., for 
his paper “‘On Rivers Flowing into Tideless Seas, Illustrated by 
the River Tiber.” 

The special thanks of the Council were voted to their col- 
leagues, Messrs. Benjamin Baker and John Wolfe Barry, for 
their papers on “ The Metropolitan and the Metropolitan District 
Railways.” 

For Papers Printed in the ‘Proceedings without being Discussed. 

1, A Telford Medal and a Telford Premium, to William George 
Brounger, M. Inst. C.E., for his paper on “‘ The Oape Government 
Railways.” 

2. A Telford Premium to Professor William Cawthorne Unwin,* 
B.Sc., M. Inst. C.E., for his paper, ‘‘ Experiments on the Friction 
of Discs Rotated in Fluid.” 

3. A Telford Premium to Thomas. Andrews,} F.R.S.E., Assoc. 
M. Inst. C.E., for his paper on ‘‘ Corrosion of Metals during long 
Exposure in Sea-water.” i 

4. A Telford Premium to John George Mair,} M. Inst. C.E., 
= = paper on ‘“‘The Results of some Independent Engine 
Tests. 

5. A Telford Premium to James Craig, M. Inst. C.E., for his 
papers on ‘‘ Discharge from Catchment Areas.” 

. A Telford Premium to Claude William Kinder, Assoc. M. 
Inst. C.E., for his paper ‘‘ Notes on Electric Blasting in China.” 
For Papers Read at the Supplemental Meetings of Students. 

1. A Miller Prize to Frank Geere Howard, Stud. Inst. C.E , for 

is paper on ‘‘ Secon’ Batteries.” 

2. A Miller Prize to Harley Hugh Dalrymple- , Stud. Inst. 
C.E., for his paper on “‘ Trigonometrical Surveying.’ 

3. A Miller Prize to Frederick Wilfrid Scott Stokes, Stud Inst. 
C.E., for his paper on ‘‘ The Iron Bridges of the Hull and Barnsley 
Railway.” 

4. A Miller Prize to Henry Tudsbury Turner, Stud. Inst. C.E., 
for his paper on ‘‘ The Gauging of Flowing Water.” 

5. A Miller Prize to William Kidd, Stud. Inst. C.E., for his 
paper on ‘* The Blasting and Removal of Rock under Water, and 
the Construction of a Deep-water Quay at Blyth Harbour.” 

6. A Miller Prize to Sidney Richard Lowcock, Stud. Inst. C.E.,§ 
for his paper on “The Water Supply, Sewerage, and Sewage- 
disposal W orks at Wellington College.” 

7. A Miller Prize to Edward John Mines Davies, Wh. Sc., Stud. 
Inst. C.E., for his paper on ‘‘ Heat Engines.” 

8. A Miller Prize to Frank Herbert Hebblethwaite, Stud. Inst. 
C.E., for his paper on ‘‘ The Difference in Design of British and 
Foreign Locomotive Engines.” 


SovuTH KENSINGTON MusEuM.—Visitors during the week ending 


Sept. 19th, 1885:—On Monday, Tuesday, and Saturday, free, from . 


10 a.m. to 10 p.m., Museum, 12,410; mercantile marine, Indian 
section, and other collections, 2784. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 1279; 
mercantile marine, Indian section, and other collections, 206. 
Total, 16,679. Average of corresponding week in former years, 
18,352. Total from the opening of the Museum, 24,309,468. 

DEATH OF Mr. WALTER W. WELDON.—Mr. Walter W. Weldon, 
F.R.S., Chevalier of the Legion of Honour—one of the five men, 
and the only foreigner whom the French Société d’Encouragement 
has deemed worthy of its “ grand medal,” died on Sunday, at the 
age of fifty-three. He had been for some time afflicted by mental 
disorder, due, it is said, to over work. He went to Aberdeen a few 
days previous to the meeting of the British Association, with a 
view to attending the tings, but he was unable to attend any 
of them, and only left Aberdeen early last week during a temporary 
improvement in his health. To him the country is indebted for 
the process by which alone bleaching powder is now made. The 
ae asec of manganese employed to liberate chlorine from the 

ydrochloric acid obtained in the first step of the soda manufacture 
was formerly thrown away. By a very simple process Mr. Weldon 
recovered from 90 to 95 per cent. of the manganese in a form 
available for renewed use, and thus saved nearly £6 on every ton 
of bleaching powder made, quadrupled the total manufacture, 
made the industrial world the richer by some three-quarters of a 
million — per annum, and, as the French chemist, J. R. 
Dumas, publicly observed, “‘ cheapened every sheet of paper and 
every yard of calico made in the world.” No name was better 
known among the practical chemists in England, France, and 
Germany. 

Tue Repair or IRONCLADS.—The Lords of the Admiralty have 
issued some important new instructions with reference to the 
repair and refit of her Majesty's ships. The existing regulations 
enforcing the annual survey of ships in the dockyards are can- 
celled, and triennial surveys substituted. A number of new 
clauses are added, among which may be named the following:— 
On a ship receiving orders to return to England to pay off, the 
commanding officer is to prepare, on the way home, full and 
detailed statements of all defects known to exist in the ship, as 
well as of all alterations or additions he may have to suggest; and 
these lists are to be sent in on her arrival at the port. As soon as 

ible after the ship’s arrival, and before she comes into 
rbour to be off, a full power steam trial of at least 
one hour should be made, if practicable. The usual dock- 
yard and Steam Reserve officers will attend to watch the 
trial, and are to be previously furnished, if possible, with the 
lists of defects. Notice of the trial is to be given to the Admiralty. 
The stores that remain on board are to be charged by the store- 
keeper to the Captain of the Reserve, and the warrant officers’ and 
engineers’ store accounts are to be closed. All coal is to be 
removed from the ship. The tanks will be examined in place by 
the dockyard officers, if practicable, and if found to be in good 
condition should remain on board, unless required to be removed 
for the examination of the hull. The guns will-be examined by 
the War Department, and the carriages bythe War Department or 
the dockyard officers, as the case may be, and, if not required to 
removed for repairs, they are to remain on board. The machine 
guns and small-arms are to be returned to the Gun-wharf. The 
machinery is to be opened up for inspection, as laid down in the 
Steam Reserve instructions. A navigating officer, a chief engineer, 
and warrant officers will be appointed to the guardship of Reserve 
for the ship before she pays off, in order that they may make 
themselves acquainted with her condition, and be ready to take 
charge of the stores which remain in her. When ships in com- 
mission come into the dockyard hands to have defects made good, 
only such defects as have been represented by the officers of the 
ship, or have been ~~ to the examining officers, and which 
may be approved to taken in hand, will be made good. No 
special examination will be made in search of further defects. 
he examination of the hulls of ships in commission by the dock- 
yard officers, which has hitherto been held annually, will in future 
take place only once in three years, the annual and quarterly ex- 
amination by the officers of the ship being considered sufficient in 
the interval. 


* Has previously received Telford and Watt Medals. 
+ Has previously received a Telford Medal. 


t Has previously received a Watt Medal. 
§ Has since been elected an Assoc. M. Inst. C.E, 


oly 
_4 
| sea-water on wrought and cast iron structures, and the best means 
25. Dredging Machinery for Small Harbours, and for Drainage 
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CONTRAOTS OPEN. 


INDIAN STATE RAILWAYS (NAGPUR AND CHATIS- 
GARH RAILWAY), 5rr. 61n. GAUGE.—CONTRACT FOR 
yp WORK, IRONWORK, &c., FOR BRIDGES, SPANS 

170rT. 
THE Indian State Railways require tenders for the supply, con- 
struction, and delivery in England, at one or more of the ports 
named in the tender, of the whole of the steel work and ironwork 
for six triangulated girder spans for openings of 170ft. in the clear, 
including all rivets, bolts, &c., required to plete the tion of 
the bridges in India, together with an allowance of 50 per cent. on 
the net quantity of rivets, and 10 per cent. on the net quantity of 
bolts required. With each span are to be supplied sleeper 
bolts, 490 dozen coach screws, Jin. diameter, and one ton of service 
bolts and 10cwt. of ordinary platers’ washers, to be selected by 


Bol 23.642.6* x 
pla Top and Bottom Boom 
D' Crusset plates thick to Main Girder 


Bottom 
thick Angle bars | throughout 
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Details of joinis end Ccnnzctions to Loome. 


faction of the Inspector-General. All cast iron must be from a 
good mixture of such strength that a bar of the same, 3ft. 6in. long 
and 2in. by lin. in section, placed edgeways on bearings 3ft. apart, 
shall not break with a less weight than 30cwt. applied in the 
middle, The tests are to be conducted by some person to be 
approved by the Inspector-General. The cost of the tests is to be 
borne as provided for in the conditions of contract. The steel used 
for the rollers is to be made from ingots of Bessemer steel cast from 
pigs of the best description for the pur by manufacturers 
approved of by the Inspector-General. It is to be well hammered, 
and free from defects of every kind. No material is to be used 
which, in the opinion of the Inspector-General, falls short of the 
tests and other requirements of the specification, and no iron of 
foreign manufacture is to be used throughout the contract. 

It is to be expressly understood that the greatest accuracy is to be 
observed in every part of the work, a main object of the designs being 
to 


the a ag of Railway Stores for use in the erection of 

the work in India, With the whole six spans ten steel connec’ 

plate are to be supplied for the bed plates. The timber work an 
rmanent way are not included in the contract. The spans are 
lustrated on page 238 and above. 

The whole of the girder work and floor plates are to be of steel, 
The whole of the rivets used throughout the work are to be of steel. 
The steel and wrought iron are to be well and cleanly rolled to the 
full sections shown on the drawings or in the fp Ie and free 
from scales, blisters, laminations, ked edges, and defects of 
— and the name of the maker, and the distinguishing 
number of the plate or bar, are to be rolled or stamped on every 


The steel and wrought iron must be of such strength and quality 
as to be equal to the following tensional strains, and to indicate 
the following percentages of elongation and of contraction of the 
tested area at the point of fracture :— 


ser ib &4 
gas 
es, either or across the gra‘ 
angle, or fiat bars, not less than 20 20 
Or more than #9: a1 f 
Wrought iron, round and square bars, and flat 
bars under Gin. wide .. .. .. .. .. 2% 20 
Wrought iron, angle and T bars and flat bars 
Gin, wide and upwards... .. 22 
Wrought iron plates, across grain .. .. ..| 18 5 - 


Strips of steel, whether cut lengthwise or crosswise of the plate, 
bar, or angle bar, heated to a low cherry red and cooled in water 
at a temperature of 82 deg. Fah., must stand bending double round 
a curve of which the diameter is not more than three times the 
thickness of the piece tested. In addition to this, angle and flat 
pars must stand the tests known at Lloyd’s as the ram’s horn tests, 
Tests for tensile strength are to be made from side and end shear- 
ings from every plate, and from at least one angle or flat bar from 
every charge of steel. To d against the occasional acceptance 
of brittle or dangerous steel, the manufacturer is to preserve a side 
and an end shearing from every plate, and an end shearing from 
every flat bar and angle bar, in order that it may be tested by 
bending cold in the presence of the Inspector-General or his 
deputy. Each such shearing is to bear a stamped number corre- 
sponding to the plate or bar from which it was taken. This 
number is to be stamped by t tractor to the satisfaction of 
the I tor-General. It is to be understood that the Inspector- 
General will insist on this inspection with regard to every item, 
and no piece of steel be permitted to be used in the work 
until its corresponding marked shearings are forthcoming, and 

mounced tobe satisfactory by the Inspector-General or his deputy. 

e steel used for rivets must be of a special quality, softand ductile, 
and must stand bending double, both hot and cold, and also flat- 
tening down from the head without showing cracks or other defects. 
Any plates, flat bars, or angle bars which may require to be heated 
for bending must be carefully annealed after bending, to the satis- 


ilitate as much as possible the erection of —— in India 
by perfection of workmansbip in this country. corresponding 
parts of all spans must be made exactly similar and interchangeable. 
All _ and bars must be rolled to the full sections, and the 
angle bars to the full widths and weights per foot shown on the 
drawings, All angle bars which do not hold their full widths and 
weights from end to end, or which have rough, jagged, or imper- 
fect edges or ends, will be rejected. All plates, flat bars, and 
angle bars must be wy! levelled and straightened—the angle 
bars by pressure, and not by hammering—before and after they 
are drilled. All edges of all plates, and the ends of all bars 
of every kind must be planed true to dimensions, or, where planin 
is impossible, they must be dressed off fair with hammer, chisel, an 
file. No rough edges, fresh from the shears, will be permitted 
anywhere throughout the work. Throughout the work all holes 
are to be drilled, but the contractor may, if he think proper, first 
unch asmaller hole of such diameter in each case as to leave at least 
in. of material all round to be subsequently drilled out; thus, the 
punched hole intended to be enlarged to lin. must not exceed, at 
the largest end, fin. diameter. The holes are to be slightly arriced 
on the side next the rivet head. All steel or ironwork intended to 
be rivetted or bolted together must be absolutely in contact over 
the whole surface. Although the word rivets may be used on the 
drawings, the rivet holes are to be made to the sizes figured. All 
rivetting is to be done by hydraulic or steam machines of approved 
construction, and in no case must the diameter of the rivet under 
the head be more than y4in. less than the diameter of the hole it 
is intended to fill. The rivet steel must be of such size that the 
rivet, when inserted hot, shall be a tight fit in the hole. All loose 
rivets, and rivets with cracked, badly formed, or deficient heads, 
must be cut out and replaced by others. Rivets must also be cut 
out when required for the examination of the work. All rivets are 
to be cup-headed at each end, and the heads are to contain not less 
than 1} diameters of the rivet. The gussets and cover plates must 
be shaped to the full sizes shown on the drawings, and any plate or 
bar in which the rivet holes have been made nearer to the edge than 
shown on the drawings will be rejected. Wherever necessary for 
the division of the work for transport, the rivets are to be left out. 
but the holes, except those hereinafter mentioned, must in all 
cases be made ready for rivetting, and the requisite rivets, 
including 50 per cent. extra, must be sent with the work. All 
rivet holes at the intersections of the diagonals with the struts and 
with each other, and with the angle bars on the curbs, are to be 
drilled in India after the girders are erected. In all cover plates 
the fibre of the material must run in the direction of the length of 
the span. The ends of all plates, &c., to be rivetted in India must 
be chipped and filed so as to butt with perfect accuracy over the 
whole of the a surfaces, to the true radius nece: for the 
specified camber, and any joint which fails to form a perfect butt 
over will involve the rejection of the plates and bars which 
cannot be made to fit without being shortened. Where cover plates 
are used to connect flanged plates of different thicknesses, so much 
of the covers must be planed off as will make them fit fairly over the 
pan, no packing plates being allowed. In planing, asmall fillet is to 
left in the corner, as shown on the drawing. The main girders 
are to be built on the blocks, with a camber of 34in. in the arc of 
a circle. The underside of all bearing plates must be perfectly 
flat, and the rivets countersunk. All bolts are to be screwed to 
Whitworth’s standard thread, and all nuts must fit too tightly to 
be turned by hand, The heads and nuts of all timber bolts— 
except where otherwise shown on the i d service bolts 
are to be square; for other bolts they are to be hexagonal. The 
head and body of all bolts are to be forged out of one piece of rod or 


bar iron. All bolts are to be screwed for a length of three dia- 
meters, The rollers are to be of Bessemer steel. The bed-plates, 
saddles, and knuckles are to be of cast iron, and the truck frames 
of forged wrought iron. The bed-plates, saddles, and knuckles 
are to be planed on both top and bottom. The rollers are to be 
turned accurately to the same diameter. The knuckles are to be 
planed and bored, and if the Inspector-General think necessary, 
ground to a true bearing surface. The saddles are to be planed to 
take the bearing plates of the girders. Generally, in connection 
with the roller and bearing gear, all meeting surfaces, including 
the sides of the roller frames, are to be machined, all bolt holes 
are to be drilled, and all bolts are to be turned and fitted, and the 
whole got up in a style of first-class machine work. The rollers 
are to be turned all over, and brought to a smooth surface, and 
accurately to the same diameter, and the roller trucks when com- 
lete must run straight and easily on a planed surface of sufficient 
Tength to test their truth. oat 
Each span is to be temporarily erected plete in every respect, 
so that accuracy of fit and perfection of workmanship may be 
assured. When erected in the contractor’s yard, all the holes 
which are left to be rivetted in India must be filled at one and the 
same time by temporary bolts, yyin. less in diameter than the 
holes which they fill, firmly screwed or keyed up. It will not be 
sufficient that bolts shall be placed in a certain number of holes 
only at a time, nor will it be sufficient that only such a number of 
bolts shall be inserted as may temporarily hold the span together. 
The whole of the steel and — of 
bolts, nuts, and rivets, is to scray ectly free from 
scale, and dirt, and then brushed all over with boiling hot linseed 
oil. It is afterwards to be painted with two coats of good oil 
paint, the first being of red lead and the second of colours to be 
specially ——- y the Inspector-General. All machined sur- 


illars and booms, and generally all rapa plates or angle 
are to be kept in shape by 
y the! 


uired for erection in India, including 50 per cent. extra, all 
pee a screws, all plates under 12in. square, and generally such 
small articles as may be selected by the Inspector-General, are to 
be packed in strong cases, weighing, when full, not more than 
T7cwt. The cases are to be made of lin. deal boards, with elm 
ends, nailed with 34in. wire nails, and strengthened by battens 
and lhin. No. 16 b.w.g. hoop iron, the joints grooved and ——— 
and the whole made secure for transit to India. The cost of 
oiling, painting, temporary erection, marking, packing, 
delivery is to be included in the price named in the tender. 

For the convenience of the r-General, a statement of 
the quantities of iron and steel required has been prepared and is 
appended hereto, but neither the Secretary of State nor the 
Inspector-General, nor any one on their behalf, will be responsible 
for the accuracy of these quantities, and if the contractor make 
use of them in preparing his tender, he must do so at his own risk, 
as he will not be entitled to make any claim or demand, or raise 


| 
. Camber 3% inches 
| 
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tallow. All bolts, coach screws, and rivets are to be heated to the 
a ea te temperature of melted lead, and then dipped into boiled linseed 
oil. Every portion of every span is to be very distinctly stencilled 
with paint, and marked with the punch, for guidance in erection 
in India, and every piece or bundle of steel or iron is to be similarly 
marked, and all packing cases branded, with such shipping marks 
as the Inspector-General may require. All parts of the work are 
to be stamped with the letters “I. S. R.” A neat casting bearing 
the name of the manufacturer, with place and date of manufac- 
ture, is to be bolted conspicuously on each main girder. 
The top and bottom booms of the main girders are each to be 
sent out to India in six lengths rivetted up complete. The struts 
and end pillars of the main girders are to be sent out rivetted up 
complete. The cross girders and the end girders are to be sent out 
rivetted up complete. The rail and roadway girders and the curbs 
are to be divided as shown on the drawings, each length being 
rivetted up complete. The ends of the various sections of the 
girders and curbs are to be sufliciently protected by timber chocks : 
== j or _rivetted tothem. The ends of the end 
surfaces of the bed plates and knuckles are to pro’ y 
planks bolted to them. All straight bracing bars and angle bars, 
all gusset plates and cover plates, and generally all plates above 
12in. — are to be sent out in convenient bundles temporarily 
rivetted or bolted together, or bound with rod iron, as may be 
directed by the Inspector-General. The corrugated floor plates ‘ 
| be sent out loose. All | | and and all rivets 
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any question whatsoever, on account of any errors, miscalculations 
in, or misunderstanding of the said quantities. The contractor 
will not be paid for any excess of weight due to the steel or iron 
having been rolled thicker than specified or shown on the drawings, 
but should the weights fall below the estimate, either a deduction 
will be made from the contract amount equivalent to the deficiency, 
or the iron will be rejected, at the option of the Secretary of State. 

The contractor is to supply, without charge, seven sets of neatly 
executed hand-made tracings on cloth of the spans as constructed, 
drawn to the same scale as the contract plans. They must be fully 
dimensioned and contain all erection and shipping marks, notifica- 
tion as to the colour the bridge has been painted, the name of the 
manufacturer, and any alterations from the contract drawings 
which may have been made in carrying out the work. The tracings 
must not exceed 25in. in width, and must not be folded in any 
way, but be rolled on a wooden roller. The first set of these 
tracings must be submitted to the Inspector-General for —= 
before the rest are proceeded with. The contractor is to 
supply twenty large well-executed unmounted photographs of the 
spans as erected, taken from two points of view, and showing the 
erection marks very clearly. 


Bill of Supposed Quantities in a ae of 170ft.—Steel in Girder 
ork. 


Main girders :— Tons cwts, qrs. Ib, 
Flange plates. 2 2 0 
Gusset plates, top and bottom booms... .. .. 713 8 0 
Main angle bars andcovers .. .. .. 144 1 3 0 
Side and back plates in end pillars and 

us a0, 64 on 212 1 0 
Angle barsinditto .. .. .. 13 00 
Web plates of vertical struts ., 3 23 0 
6 9 3 
Flat bars in diagonal ties.. .. .. .. .. W 2 
Plates in diaphragms and end pillars.. .. .. ows 0 
Angle bars, Ings for ditto, and for vertical 

3 6 2 0 

Cross girders :— 

Plates in ordinary cross girders .. 2 48:3 0 
tes for end cross ers, ani ackings for 

ordinary ditto .. .. .. .. on 
Angle bars in ditto . 01 0 0 

7 0 0 

Rail girders, longitudinal girders, curbs, and covers for ditto ;— 

<6) 6) cb wb 919 2 O 

Angle bars and packings.. .. .. .. .. 5 2 
23 41 0 

Diagonal wind bracing :— 

Gusset platesand packings .. .. .. .. .. © 7 8 O 

Corrugated platesin roadways .. .. .. . 1215 O O 
Total steel in girder work and floor .. .. .. 143 7 2 O 
Say 7 per cent. for rivet heads and spare rivets 

on a weight of 143 tons 7 cwt.2qrs. .. .. 0 3 0 
W ht iron in rojlerframes .. .. .. 
Steclin rollers .. .. .. .. 

Cast iron :— 
3383 1 06 
In bed plates, roller end .. 
In knuckles, rollerend .. 01 3 0 
In knuckles, fixedend .. 11% 1 0 

517 2 0 
Bolts, screws, &c.:— 
No. 18 holding down bolts and washers .. 061 
No. 200 sleeper bolts... .. .. 0 2 0 2% 
No. 490 dozen coach-screws 07 34h 
No. 35 bolts in raller gear a 0 Oo 8 Ql 
No. 18 ditto ah. 003 4 
Bervice bolts and washers .. .. 
2 8 0 0 
Total, exclusive of connecting plates at bearings 163 2 3 0 
No. 10 steel connecting plates—total number 
required for six spans ,. .. 738 3 0 


Tenders, addressed to the Secretary of State for India in Council, 
with the words “‘ Tender for Steelwork, &c., for Bridges,” on the 
envelope, must be delivered at the India-office, Westminster, S.W., 
before 2 p.m. on Tuesday, October 6th. If delivered by hand, they 
are to be placed in a box provided for that purpose in the Store 
Department. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible ow the opinions of our 
correspondents. 


INVENTION OF THE HOT BLAST, 


Srz,—For the last thirty years I have read THE ENGINEER with 
increasing interest and pleasure, but never perhaps with greater 
pleasure than on reading of the characteristic and kindly welcome 
given to the members of the Iron and Steel Institute at “‘ Auld 
Carron Side,” the birthplace of so much that is good and great in 
connection with the iron history of Scotland, if not of the world. 
I should esteem as a favour the insertion of the following in your 
next issue:—In Dr. Percy’s address I observe that the invention of 
the hot blast is imputed to Mr. James Beaumont Neilson. Now, 
that gentleman may have been the inventor of the application of 
the hot blast to the smelting of iron, but—and I from an 
intimate knowledge of the case—the idea of the hot blast itself did 
not originate with him. Many years before Mr. Neilson’s-applica- 
tion of the hot blast, there might have been seen by the side of the 
Carron a country blacksmith’s shop. The smith himself was 
known far and wide by reason his talent and mechanical 
ingenuity. His smithy was full of curious contrivances for 

ucing or aiding labour, while in the every-day work of his forge 
he used a hot blast. The man of whom I am speaking was John 
Buchan, and his hot blast was obtained by placing coils of iron 
tubing immediately above the heat and flame of his forge and 
driving the blast from the ordinary bellows through these coils to 
the fire. He was thus enabled to get a heat in much less time on 
a larger piece of iron, and more uniformly soft and mellow for 
welding than by the common method. In those days this proved 
to be a desideratum which brought grist to his mill from parts 
in repairs to the anchors, &c., of the smacks plying between the 
port of Carronshore and London, also in work from the numerous 
distilleries around, and it was not till after Mr. Neilson had paid a 
visit to “‘ Johnnie’s shop” that the invention of the hot blast was 
given to the world. 

This was well known in the country round at the time, but poor 
Johnnie had neither the means nor the inclination to establish his 
claims, though the members of his family have ever been, and are 
still, jealous of securing to their ingenious relative the honour of 
this invention among his many others. 

His bellows were driven by a condensing engine, the cylinders of 
which once formed part of an old ship’s pump chamber, sw 
upon four uprights of wrought iron, fixed at the ends with lead 
into a block of native sandstone. An old Carron tea-kettle served 
for the hot well. Steam was — to the underside of the piston 
only, and everything made of wrought iron save the tea-kettle. 
This engine did duty for many a day at Carron side, and its 


on the said train so such 
rted | to exhibit this said dendl ies 


remains may still be viewed at Grangemouth, in the possession of 
its inventor's namesake, a worthy scion of the family. 

John Buchan was also one of the “ uncanny chields” who were 
concerned in the unearthly project of propelling a boat upon the 
Forth and Clyde Canal without the aid of sails, horses, or any 
other visible motor. He likewise constructed an iron boat, the 

ropelling mechanism of which was modelled upon the action of 
the swan’s feet as they paddled past his shop up and down the 
Carron. Indeed, the value of your space alone prevents me from 
enumerating a tithe of the products of this teeming brain. His 
works are to be heard of and looked at still throughout the country 
side. Such was the renown of the simple country blacksmith, the 
inventor of the hot blast—John Buchan. 

Asa proof of his genius, I enclose, with my card, a copy of a 
letter written to him in 1821 by one of his supporters. 

September 21st. An OLp CARRONADE. 


Copy of a Letter, sent to John Buchan, Blacksmith, near Carron, 
concerning his Iron Ploughs. 


Dear JOHN, my Plough is come to hand, 
And shall be paid upon demand. 
But still I think she’s rather grand 
For my coarse Cotters ; 
And then our cursed staeny land 
Will gie’r sic totters, 


But Lord, man, had you seen the steer 

Of men and boys come to see’r ! 

The very auld wives came to speer 
The kicks about’er ! 

And Blacksmiths measur’d a’ her gear, 
Beam, stilt, and Cutter. 


But let them use their utmost power, 
And stand, and stare, and gape, and glour, 
Tho’ they should measure twelvemonths four, 
It’s all a farce; 
In end the'll spit and gie it o’er, 
And claw their a——e. 


Her every joint is so exact, 

And all her structure so com : 

And then so strong !—yet she may brak, 
No man can tell; 

But still, altho’ she go to wrak, 
Au! Iron will sell, 


The very brutes that yocket at’er 

Is grown sae saucy since they gat’er, 

They will not stop to mak’ their water, 
At or en’; 

And neibours swear they’re grown fatter, 

And out o’ ken! 


As sure as night brings on the morn, 

As sure as brutes wear hoof and horn, 

As sure I'll grow mair bear and corn, 
And far mair straw ; 

And laugh the neibour Carles to scorn, 
Baith ane and a’ 


Your arty works in Iron and Steel 
Declare you are a curious chiel; 
And then the /ron Spinning Wheel 
You put th’gither, 
Secures you o’ a blessing leel, 
Frae your auld Mither. 


Your Jron-Works are turn’d sae rife, 
Down a’ the Frith, and o'er to Fife, 
That shou’d you still improve thro’ life, 


t seen 
That ye will mak an Jron Wife, 
Or a’ be dane! 


But sick hard lack shall not be thine, 
You’ll get a Wife mair to } our min’ ; 
If you'll allow me to divine, 
gi’e my warran’, 
That ye shall get the bonniest quean 
it steps by CaRRON. 


But dinna tig wi’ ilk light hizzie, 
That wi’ daft duds their heads are dizzie, 
For wi’ sic sort the De’il’s ay bizzie 
To get you nicket; 
Instead then of a decent Lizzie, 
You've de’ilbelicket. 
But you that studies stucko brains, 
Ken a’ the blots, and a’ the blains, 
And every other jll that stains 
will net cunt yon wre odes 
not cost you muckle 
To wyle a Wife. 


Give my kind love to your Mamma, 
And to your Sisters ane and a’, 
And to your Love, tho’ far awa’ 
She may be frae you; 
You'se get nae mair o’ my foul jaw, 
So Gop be wi’ you. 
Tam yours, the B. P. 


P.8,—Now, Jounny, if it be your will, 
Step o’er the gate to Mungal Mill, 
Gi’e my kind wishes to my WILL: 
ye wi'a 
Of his Glenlivat. 


Scottsmill, the 19th Jan., 1821. Yours, LILure. 


BLOCK SIGNALLING, 

Sir,—Before proceeding to discuss the invention of block 
signalling on railways it is necessary to define what is meant by the 
expression. Your correspondent, Mr. Hugh Brown, who writes in 
your last issue, seems to regard the system of maintaining a con- 
stant distance between trains travelling in the same direction on 
the same line of rails as the ‘‘block system.” Thisidea must have 

to many persons at a very early period in railway history. 
In the Mechanic’s Magazine for February 22nd, 1840, p. 372, Mr. 
W. J. Curtis proposes to place a series of signal posts at short 
intervals along the line, for the purpose of giving warning of an 
approaching train. He also shows a modification by which the 
signals may be worked by the train itself. Supposing a, b, and c 
to represent three successive signals, he says:—‘‘ The engine in 
passing a is made to open or show the signal at b; on arriving at b, 
to shut a and open c, and so on, so that it exhibits the signal a 
mile before it and a mile behind it. Thus, a second train must on 


no account pass a whilst the signal remains on, until the train | blocks 


passing } shuts it off. As the distance of a mile is performed in a 
given time—say, three minutes—if an engine on arriving at a, and 
after waiting or going very slowly, the signal does not shut off, the 
engineman must presume that either some permanent cause of 


detention has happened on the line or that the apparatus is G. W 
deranged. Ineither case he must go on very cautiously until he | gq), 


arrives at the next signal post.” Curtis took out a patent for his 
invention in 1838, No. 7792, but the specification is confined to a 

ption of the mechanism for operating the signals, the 
importance of blocking not being insisted upon. 

In 1841 Chas. Berwick Curtis, whose relationship with W. J. 
Curtis I am unable to determine, took out a patent for self-acting 
railway signals—No. 8803—the distinguishing character of which 
was “‘that at every time when a train travels along men. ape of the 
railway where any such self-acting apparatus is situated, so as to 
pass by that apparatus, the same will exhibit a signal immediately 
— and will continue 

teration in the appearance 


thereof so long as there will not have been sufficient time for the 
said train to have advanced far enough along the line beyond the 
said apparatus to permit of any succeeding train to follow after the 
said first-mentioned train; and the signal so exhibited will give 
information to the driver of any such succeeding train which may 


happen to come up in sight of the apparatus that he is to stop and 
not proceed.” After naving been exhibited for a certain peste the 
signal was taken off by an automatic arrangement. Mr, Saxby’s 
patent of 1856 for working the points and signals in conjunction is. 
well known. B. P, 
September 23rd. 


S1n,—There appears to be some mystery respecting the inventor 
of the block system of siquens. I have examined the patent 
list, and have found Funnell’s patent, which gives line clear to the 
first signals in rear of trains; date of patent 15th July, 1863. 
The principle of Funnell’s system is to indicate space and time for 
passing trains. Thus, the train on passing the first signal post 
raises the signal arm to danger, and in passing the second signal 
post also raises the signal arm to danger; but at the same time 
releases the signal arm of the first signal post to an oblique posi- 
tion; and at an interval of three minutes the signal arm falls to a 
vertical position and displays a white light at night. 

Little’s system of signalling was published 29th December, 1865. 
The principle of this invention is to indicate an adequate interval 
of space between following trains, Thus, the train in passing the 
first signal post raises the signal arm to danger, and in passing the 
second signal post raises the signal arm to danger, and in passing 
the third signal post would raise the signal arm to danger, but at 
the same time would lower the signal arm of the first si post 
to line clear by electricity or equivalent, so that there would always 
be at least the space between two signal posts for the drivers to 
stop their trains in foggy weather, so that no accident could occur 
unless the signals were out of order. 

The Board of Trade memorandum of requirements is :—(1) 
The requisite apparatus should be provided at the period of inspec- 
tion for insuring an adequate interval of space between following 
trains. (2) Home signals and distant signals for each direction 
should be supplied at stations and junctions, with extra signals for 
such sidings as are used either for the arrival or for the departure 
of trains, With Funnell’s and Little’s systems of signals they 
were, of course, worked automatically, as in those days railway 
companies would not think of fitting up signal cabins for controlling 
the traffic. Funnell’s system, I believe, failed on the Brighton 
Railway over twenty years ago in a fog. The first train havi 
broken down after aoe | a signal post, the driver of the secon 
train was, of course, unable to see the signal till close to the post, 
and could not pull up in time to prevent a collision, I then 
altered the system of signalling, so that there would always be an 


empty section between trains, 
CHRISTOPHER J. LITTLE, M.S.A, 
London, E., September 23rd. 


THE CONTINUOUS BRAKES RETURN, 


Srr,—The Continuous Brakes Return—c. 4565—for the first half 
of the present year has just been issued, but, as upon many previous. 
occasions, the information contained therein furnishes evidence 
that there is no immediate prospect of the adoption of any general 
system ; it is, however, satisfactory that the brakes recently fitted 
are, or are said to be, automatic in their action. 

The following table shows the total amount of stock fitted and. 
unfitted on the 30th June, 1885 :— 


| Carriages, 
| Engines | fitted with Carriages, &e., fitted 
| fitted with | apparatus | d&c., fitted | with pi 
| brakes. jfor working with brakes. or 
| the brakes. | only. 
Total amount of stock 
returned as fitted, 
with brakes which) 
appear to comply 
with conditions of 
of 2726 670 20,086 | 4104 
Total fitted with 
brakes which do not! 
comply .. .. «| 1190 626 13,274 3388 
Totals fitted .. 5212 40,852 
Not fitted with any| 
continuous brake ..| 1765 10,707 
Total passenger roll- 
ing stock therefor. . 6977 | 51,559 
The above amount of fitted rolling stock is provided with brakes 


as follows, exclusive of those vehicles which have through pipes, 


&c., only :— 
Engines fitted , 
Engines fitted Vehicles 
Name of brake, with With appara: stted with 
brakes. work'g brakes brakes. 
Automatic vacuum 630 579 | 6395 
1 | 1 | 4 
Smith's automatic vacuum 573 1 | 2290 
Steel-McInnes.. .. .. .. 3 29 
Westinghouse automatic .. 1434 | 89 10,795 

Clark and Webb’s chain +85 } — | 3922 
Wilkin and Clark’s chain | 
Fay’s .. | | 
Fay and Newall’s .. .. > _ | oo | 2164 
W. P. Smith's . | 3 
Smith’svacuum .. .. .. 1142 89 5530 
Vacuum (Webb’s) .. .. .. = 537 | 1878 
Westinghouse pressure... 48 350 

Total .. 8916 1296 | 33,360 


* These engines are placed under the wrong heading, they having only 
steam brakes and “ apparatus for working” the vacuum brake. 

+ Eighty-five engines on the North London are recorded in the wrong 
column, being only provided with hydraulic brake and cord, 


These totals do not include 129 goods engines on the North- 
Eastern Railway fitted with the Westinghouse brake. In conse- 
quence of the different systems used by companies working in 
connection, it has been necessary to fit no less than 784 vehicles 
with double apparatus, but they are, of course, only included once 
in the above totals. 

The following table shows the amount of rolling stock fitted with 
two complete systems of brakes, so that both act on the same 


Tenengines. Westinghouse automatic—Smith’s vacuum 
Vehicles. 
73 Fay and Sanders’ vacuum, 
West Coast J. 8 275 Westinghouse automatic and Webb vacuum, 
ledonian 15 
L. and N. W. .. 68 
Midland 8. J. 8. 85 Westinghouse automatic—automatic va- 
cuum. 
Midland .. .. 114 ” » 
G.and8. W. .. od ” ” 
East Coast Joint 
oe 89 Westinghouse automatic—Smith's vacuum. 
.E 44 
.. 13 Westinghouse automatic & Midland vacuum, 
N. 8 Westingh tomatic & L. N.W. vacuum. 
Total .. .. 784 


* G. and 8, W., number not given, 


Fifty-one engines on the North-Eastern Railway are also fitted 
with appliances for working two brakes, and a very large number 
of vehicles have two, or even three, kinds of connecting pipes. 

The following table shows the total number of es and 
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vehicles which were fitted with each system during the half-year 
ending 80th June, 1885 :— 


Westinghouse automatic .. .. ..| 90 | 586" 
Automatic vacuum .. .. «. «| 64 353 
Smiths automatic vacuum .. ..! 109 | 491 
Smith’s vacuum .. .. .. « «| 70 | 224 
Vacuum, L, & N, W. oe eel 4 | 952 

Total ve 341 | 2621 


* Exclusive of L, and N. W. vehicles fitted with two brakes. 

The progress made during the half-year cannot be considered 
satisfactory ; the total s fitted shows but a small increase ; 
many of the brakes fitted are inefficient; for instance, the ‘‘ leak- 
off” and the simple vacuum, and in the case of the London and 
North-Western vacuum, the large nominal increase is not progress, 
but simply the change of brakes from the chain to the vacuum. 
To remove one brake and fit another which does not fulfil the 
Board of Trade conditions is but a useless waste of money, as a 
still further alteration must ultimately be made, 

A comparison of the two last Board of Trade returns shows that 
june half-year the undermentioned brakes were removed or 
changed :— 


| Vehicles 
Vehicles 

Brake. Railway. | Engines. brakes, With chains 

A with pipes, &c, 
Clark-Webb chain .. LL.& N.W. — 761 301 
Clark’s chain .. .. Belfast C. | 2 
Fay and Newall.. .. L.andY. | _ 5 _ 
£mith’s vacuum G. E. 5 83 12 
ditto 2 19 1 
827 314 
| — 

9 1141 


The fact that in six months the companies should take off such 
a large number of inefficient brakes shows the absurdity of money 
having ever been thrown away upon fitting them. Out of a total 
of 6977 engines and 51,559 vehicles, only 2726 engines and 20,086 
vehicles have brakes which even “‘ appear” to fulfil the conditions, 
and, to quote the words of the return, “‘some of the brakes but 
very imperfectly fulfil that designation.” The most unsatisfactory 
- of the return is again that portion relating to the “failures.” 

he information furnished is in many cases incorrect, and in some 
absolutely false. It is a well-known fact—in support of which I 
should be pappy to furnish ample evidence—that there have been 
numbers of failures, especially upon the Midland Railway, yet 
under the head of failures or partial failures the word nil is 
recorded. Such a return is clearly misleading, liy when it 
is remembered that during the six months in question the accident 
at Swadlincote occurred. 

Taking the figures as they stand, the following details can be 
obtained. No case is recorded under Class 1 of actual failure when 
required in case of an accident toa train, or a collision between 
trains being imminent. Under Class 2, failure to act under ordi- 
naty circumstances, the following are given :— 


Railway. Class 1,| Class 
Smith’svacuum.. .. .. ..! Cc. LC. Nil 5 
G. N. 22 
” ” L. C. D. be 2 
” ” M.S. L. 2 
” ” Met. ” 4 
” Mid. ” 
” ” N, ” 1 
” 8. E. Pl 8 
” ” . D.W. W. of I ” 1 
” ” G8. W. of I 2 
4 
Westinghouse automatic.. .. G. E, 
Smith's automatic vacuum .. &8. W. 
Total .. 82 


after thirty years interval, his words may be recalled with 
advantage to every one p: ing to prepare an address or report 
for this section: ‘* Mechanical science,” said Professor Rankine, 
* enables its r to plan a structure or machine for a given 


apse without the necessity of copying some existent example; | but resis 


compute the theoretical limit of the strength and stability of a 
structure or the efficiency of a machine of a particular kind; to 
ascertain how far an actual structure or machine fails to attain 
that limit, and to discover the cause and the remedy of such short- 
coming; to determine to what extent, in laying » Ai principles 
for practical use, it is advantageous for the sake of simplicity to 
deviate from the exactness required by pure science; and to judge 
how far an existing practical rule is founded on reason, how far on 
custom, and how far on error.” There is thus an ample text for 
many discourses, but,as I am not writing a treatise on engineering, 
but merely delivering a brief address, I will confine my attention 
at present to a particular case of the branch of mechanical science 
referred to in the last clause of Professor Rankine’s definition, and 
will ask you to consider how far the existing practical rules 
respecting the strength of metallic bridges are “‘ founded on reason, 
how far on custom, and how far on error.” 

The first question obviously is—what are the rules adopted by 
engineers and Government ne at the present time? and 
it is one not easily answered. I have for some time past been 
receiving communications from leading continental and American 
engineers asking me what is my practice as regards the admissible 
intensity of stress on iron and steel bridges, and in replying I have 
invited similar communications from themselves. As a result I 
am able to say that at the present time absolute chaos prevails. 
The old foundations are shaken, and engineers have not come to 
any ag t respecting the rebuilding of the structure. The 
variance in the strength of existing bridges is such as to be ap t 
to the educated eye without any calculation. If the wh of a 
miniature brougham were fitted to a heavy cart, the incident would 
excite the derision even of our street boys, and yet equal want of 
reason and method are to be found in hundreds of bridges in all 
countries, It isan open secret that nearly all the large railway 
companies are strengthening their bridges, and necessarily so, for 
I could cite cases where the working stress on the iron has 
exceeded by 250 per cent. that considered admissible by leading 
American and German bridge builders in similar structures. 

In the case of old bridges the variance in strength is often ly 
due to errors in hypothesis and miscalculation of stresses. In the 
present day engineers of all countries are in accord as to the 
principles of estimating the magnitude of the stresses on the 
different members of a structure, but not so in proportioning the 
members to resist those stresses. The practical result is that a 
bridge which would be passed bs the English Board of Trade 
would require to be strengthened 5 ys cent. in some parts and 
60 per cent. in others before it would be accepted by the German 
Government or by any of the leading railway companies in 
America, This undesirable state of affairs arises from the fact 
that in our own and some other countries many engineers still per- 
sistently ignore the fact that a bar of iron may be broken in two 
ways, namely, by the single application of a heavy stress or by the 
repeated application of a comparatively light stress. An athlete’s 
muscles have often been likened to a bar of iron, but if ‘ fatigue” 
be in question, the simile is very wide of the truth. Intermittent 
action, the alternative a and thrust of the rower, or of the 
labourer turning a winch, is what the muscle likes and the bar of 
iron abhors, Troopers dismount to rest their horses, but to 
relieve a bar of iron temporarily of load only serves to fatigue it. 
Half a century ago Braithwaite correctly attributed the failure of 
some girders, carrying a large brewery vat, to the vessel being 
sometimes full and sometimes empty, the repeated deflection, 
although imperceptibly slow and wholly free from vibration, 
deteriorating the metal, until, in the course of years, the girders 
broke. These girders were of cast iron, but it was equally well known 
that wrought iron was similarly affected, for in 1842 Nasmyth called 
the attention of this section to the fact that the “‘ alternate 
strain” in axles rendered them weak and brittle, and suggested 
annealing as a remedy, he having found that an axle which would 
snap with one blow when worn would bear eighteen blows when 
new or after being annealed. So important a matter as the action 
of intermittent stresses could not escape the attention of the 
Royal Commissioners appointed in 1849 to consider the application 
of iron to railway structures, and some significant and sufficiently 
conclusive experiments were made by Captain Douglas Dalton and 
others. Cast iron bars 3in. square and 13ft. 6in. span between the 
supports were deflected, both by the slow action of a cam and the 
percussive action of a swinging pendulum weight. When the 

flection was that due to one-third of the breaking weight, about 


The Great Southern and Western Company of Ireland also 
report a case under the wrong heading, in which Smith’s vacuum 

ipe became uncoupled, and a train ran 100 any past Limerick 

unction station. From these s it will be seen that non- 
automatic brakes failed to act no less than fifty times in running 
22,072,882 miles, whereas automatic brakes only have three cases 
in 31,573,582 miles. Now, with reference to these three instances, 
one is a neglect of the coupler when attaching the engine, another 
was a defective washer which affected the ee wheels alone, and 
the third case, on the London and South-Western, is not clearly 
explained; the main vacuum pipe broke, but it is not stated 
whether the train overran Reading station or not. A number of 
delays are recorded; those relating to automatic brakes, however, 
are the best possible proof that they are in proper working order, and 
the fact that good automatic brakes will not permit a train to be run 
with a brake out of order is not a defect, but the greatest proof of 
their efficiency and safety. 


It would be of the greatest advantage if the returns con-. 


tained a summary showing each incident under one of the three 
heads:—(1) Failure in case of emergency; (2) failure under 
ordinary circumstances; and (3) cases of delay; clearly showing 
if the failure was due to defective material or the faults of com- 
panies’ servants. All instances in which continuous brakes avoided 
or mitigated accidents should also be recorded in the returns, 
CLEMENT E. STRETTON, 
Hon, Mem. Amalgamated Soc. Railway Servants. 
40, Saxe Coburg-street, Leicester, September 18th. 


BRITISH ASSOCIATION AT ABERDEEN. 


THE following address was delivered in the Mechanical Science 
Section by Mr. B. Baker, M.I.C.E., president of the section :— 


Two hundred and fifty-seven presidential addresses of one kind 
and another have been delivered at meetings of the British Asso- 
ciation since the members last mustered at Aberdeen. I need 
hardly say that the candid friend who informed me of this 
interesting fact most effectually dispelled any illusion I may have 
entertained as to the possibility of preparing an address of sufficient 
novelty and suggestiveness to be worthy of your attention. I labour 
under a double disadvantage—firstly, that only two addresses inter- 
vene between the presentone and that of my ner, Mr. John Fow- 
ler, and secondly, that within the same period I have read before this 
section two somewhat lengthy papers on the work which is at pre- 
sent chiefly engaging the attention of Mr. Fowler and myself—the 
great Forth Bridge. 

Although for the reasons aforesaid I am conscious that my 
address may fail in novelty, I cannot honestly profess to feel a 
difficulty in preparing an address of some kind, for the subjects 
embraced under the head of ‘‘ mechanical science” are so inex- 
haustible that even the youngest student might safely accept the 
responsibility of speaking for an hour on some of them. Professor 
Rankine, addressing you thirty years ago, said it was well under- 
stood that questions of ~ or abstract mechanics form no 
part of the subjects dealt with in this section, With cha- 
racteristic clearness of conception and precision of language, 
he told you what the term “mechanical science” meant, and, 


50,000 successive bendings by the cam broke one of the bars, and 
about 1000 blows from the pendulum another. When the deflec- 
tion was increased from one-third to one-half, about 500 applica- 
tions of the cam and 100 blows sufficed to rupture two of the 
specimens. Slow-moving weights on bars and on a small wrought 
iron box girder gave analogous results, and the deduction drawn 
by the experimenters at the time was that “‘iron bars scarcely 
bear the reiterated application of one-third the breaking weight 
without injury, hence the prudence of always makin; 
capable of Ceauin ig six times the greatest weight that could be laid 
upon them.” 

Although these experiments were entirely confirmatory of all 
previous experience, they would appear to Bee little influenced 
the practice of engineers, since Fairbairn, more than ten years 
later, in a communication to this section, said that opinions were 
still much divided upon the question whether the continuous 
change of load which many wrought iron structures undergo has 
any permanent effect upon their ultimate powers of resistance. To 
assist in settling the question he communicated to the Association 
the results of some experiments carried out by himself and Pro- 
fessor Unwin on a little rivetted girder, 20ft. span and 16in. deep. 
Once more the same important but disregarded facts were enforced 
on the attention of engineers. About 5000 applications of a load, 
equal to four-tenths of the calculated breaking load, fractured the 
beam with the small ultimate deflection of gin., and subsequently, 
when repaired, the beam broke with one-third of the load and a 


‘| deflection of but jin., which sufficiently indicated how small a 


margin the factor of safety of four, then currently adopted, 
allowed for defective manufacture, inferior material, and errors in 
calculation. Still nothing was done, and the general practice of 
engineers and the Board of Trade regulations continued 

Soon after the introduction of wrought iron bridges on railways, 
the testimony of practical working was added to that of experi- 
ments. In 1848 several girder bridges of unduly light proportions 
were erected in America, and one of 66ft. span Locke down under 
the action of the rolling load in the same manner as Fairbairn’s 
little experimental girder. Again, in early American timber bridges 
the vertical tie rods were often subject to stresses oscillating 
between one ton and ten tons per square inch and upwards. Many 
of these broke, as did also the suspension bolts in platforms sub- 
jected to similar stresses. In my own experience, dozens of broken 
flange plates and angle bars, and hundreds of sheared rivets, have 
been the silent witnesses of the destructive action of a live load. 
Like evidence was afforded by early-constructed iron ships deficient 
in girder strength. Under the alternating stresses due to the 
action of the waves, weaknesses not at first apparent would, in the 
course of time, be developed, and additional strength, in the way 
of stringers and otherwise, become imperative. 

If none of the preceding evidence had been forthcoming the 
results of the historical series of experiments carried out by Wéhler 
for the Prussian Ministry of Commerce would alone be conclusive. 
For the first time, a truly scientific method of investigation was 
followed, and an attempt was made to determine the laws governing 
the already proved destructive action of intermittent stresses, In 
previous experiments the bar or girder was —— fully loaded 
and wholly relieved of load. Wohler was not satisfied with this, 
but tested also the result of a partial relief of load. The striking 


fact was soon evidenced, on testing specimens under varying 


tensions, that the amount of the variation was as necessary to be 
considered as that of the maximum stress. Thus, an iron bar, 
having a tensile strength of 24 tons per square inch, broke with 
about 100,000 applications of a stress varying from nil to 21 tons, 

t ited 4,000,000 applications of the 21 tons when the minimum 
stress was varied from nil to 114 tons. The alternations of stress 
in the case of some test pieces numbered no less than 132,000,000, 
and too much credit cannot be bestowed by engineers upon Wohbler 
for the ingenuity and patience which characterised his researches. 
Asa result, it is proved beyond all further ——. that any bar 
or beam of cast iron, wrought iron, or steel may be fractured by 
the continued repetition of comparatively small stresses, and that, 
as the differences of stress increase, the maximum stress capable 
of being sustained diminishes. Various formule based upon the 
preceding experiments have been proposed for the determination 
of the proper sectional area of the members of metallic structures. 
These formule differ in some essential respects, and doubtless 
many experiments are still required before any universally accepted 
rules can be laid down. Probably at the present time the engineers 
who have given the most attention to the subject are fairly in 
accord in holding that the admissible stress per square inch in a 
wrought iron girder subject to a steady dead load would be one and 
a-half times as great as that in a girder subject to a wholly live 
load, and three times that allowable in members subject to alter- 
pate tensile and compressive stresses of equal intensity, such as 
the piston-rod of a steam engine, or the central web bracing of a 
lattice girder. If the alternations of stress to be guarded against 
are not assumably infinite in number, but only occasional—as in 
wind bracing for hurricane pressures, or in a vessel amongst exce 
tionally high waves—then the aforesaid ratio of 3, 2, and 1 wo’ 
not apply, ut would more nearly approach the ratios 6, 5, and 4. 
Hundreds of existing railway bridges, which ee trains a 
day with perfect safety, would break down quickly under twenty 
trains per hour. This fact was forced on my attention nearly 
twenty years ago by the fracture of a number of iron girders of 
ordinary strength under a five-minute train service. Similarly 
when in New York last year I noticed, in the case of some hun- 
dreds of girders on the “‘ Elevated Railway,” that the alternate 
thrust and pull on the central diagonals from trains passing 
every two or three minutes had developed weaknesses which 
necessitated the bars being replaced by stronger ones after 
a very short service. Somewhat the same thing had to 
be done recently in this country with a bridge over the 
Trent, but the train service being small, the life of the bars was 
measured by years instead of months. If ships were always 
amongst great waves the number going to the bottom would 
largely increased, for, according to Mr. John, late of Lloyd’s, 
“many large merchant steamers afloat are so deficient in longi- 
tudinal strength that they are liable under certain conditions of 
sea to be strained in the upper works to a tension of from 8 to 9 
ee and to a compression of from 6 to 7 tons ”— 
stresses which the experiments dy referred to = would 
taking ground or being : with a heavy cargo on board, i 
has been that are of 11 tons 
per square inch on the reverse frames, but no ent injury 
results from such high stresses, because the ptead on of repetitions 
is necessarily very limited. It appears natural enough to every 
one that a piece even of the toughest wire should be quickly broken 
if bent backwards and forward to a sharp angle; but, perhaps, on] 
to locomotive and marine engineers does it a equally na 
that the same result would follow in time if the bending were so 
small as to be quite imperceptible to the eye. A locomotive crank 
axle bends but y,in., and a straight driving axle the still smaller 
amount of ,yin. under the heaviest bending stresses to which they 
are subject, and yet their life is limited. During the year 1883 
one iron axle in fifty broke in running, and one in fifteen was 
renewed in consequence of defects. Taking iron and steel axles 
together, the number then in use on the railways of the United 
Kingdom was 14,848, and of these 911 required renewal during the 
year. Similarly, during the past three years no less than 228 
ocean steamers were disabled by broken shafts, the average safe 
life of which is said to be about three or four years. In other 
words, experience has proved that a very moderate stress alter- 
nating from tension to compression, if repeated about one hundred 
million times, will cause as surely as a sharp bending to 
an angle repeated perhaps only ten times. I have myself made 
many experiments with a view to elucidate the laws affecting the 
strength of iron and steel work subject to frequent alternations of 
stress. Perhaps the most suggestive series was one in which I sub- 
jected flat steel bars about 3ft. long, in pairs, to repeated bendings 
until one bar broke, and then testing the surviving under direct 
tensile and compression stresses to ascertain to what extent the 
metal had deteriorated. It had come under my notice, as a prac- 
tical engineer, that if the compression members of a structure were 
unduly weak, the fact became quickly evident, perhaps under the 
test load ; but if, on the other hand, the tension members were weak, 
no evidence might —s of the fact until frequent repetition of 
stresses during several years had caused them to fracture without 
any measurable elongation of the metal. In the case of crank- 
shafts, also, the fracture is invariably due to a tearing and not a 
crushing action. It appeared to me, therefore, eminently probable 
that repetition of stresses might be far more —— to tension 
than to compression members, and if so the fact ought to be taken 
account of in proportioning a structure. This proved to be the 
case in my experiments. For example, the companion bars to those 
which had broken with 18,000 reversals of a stress less than half 
the original breaking weight, behaved when tested as columns 
thi eters in length, precisely the same as similar bars which 
had done no work at all, whereas, when tested in tension the elon- 
gation was reduced from the —< 25 per cent. to 2°5 per cent., 
and the fracture appeared to indicate that the bars had been made 
of three different kinds of steel imperfectly welded together. 
With a stress reduced by one-fourth the number of bendings re- 
quired to break the bars was increased to 1,200,000. In this 
instance the calculated maximum working stress on the extreme 
fibres was 43 per cent. of the direct ultimate tensile resistance of 
the steel, and about 30 per cent. of the stress the bar was capable 
of sustaining as a beam under the single application of a load. 
Of course, the bars failed by tension, and the extreme fibres had 
thus deteriorated as regards tensile stresses to the extent indicated 
by the above percentages. Tested as a column, however, the 
injury the ber had received from: the 1,200,000 bendings was in- 
appreciable. The ductility was of course very largely reduced, but 
ductility is a quality of comparatively little importance when a 
material is in compression. There is no ductility in the slender 
Gothic stone columns of our cathedrals, which though heavily 
stressed have carried their loads for centuries. As I found repeated 
bending raised the limit of elasticity, I rather anticipated findin; 
an increased resistance from this cause in long columns. This di 
not prove to be the case, nor did I find any difference in short 
columns four diameters in length. In addition to the precedi 
experiments with rectangular bars, I have tested the endurance o! 
many revolving shafts of cast iron, wrought iron, and steel with 
similar results. About 5000 reversals of a stress equal to one-half 
the static breaking weight sufficed generally to cause the snapping 
of a shaft of any of the above materials. When the stress was 
reduced and the number of applications increased, I found the 
relative endurance of sclid beams to be more nearly proportional 
to the tensile strength of the metal than to the breaking weight of 
the beam, a distinction of great ~~ where axles, springs, 
and similar things are concerned. y of my experiments were 
singularly suggestive. Thus, it was instructive to see a bar of cast 
iron loaded with a weight which, according to Fairbairn’s experi- 
ments, it should have carried for a long series of years, broken in 
two minutes when set gently rotating. Also to find a bar of the 
finest mild steel so changed in constitution by some months of 
rotation as to offer no advantages either in strength or toughness 
over a new cast iron bar of the same section. 

(To be continued.) 
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PARIS.—Madame Borvaau, Rue de la Banque. 

BERLIN.—Asuzr and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co. 

LEIPSIO.—A. 

NEW YORK.—Tae Wittmer and Roczrs News Company, 
81, Beekman-street, 


TO OORRESPONDENTS. 


communications. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be nied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

J.V.N.—If vow think proper to send us a sketch, we will give you our 


aginice of its merits in confidence. 

C. F.—We are requested to inform our correspondent C. F." that Messrs. 

ettlefolds, Birmingham, are makers of soft steel produced by the Clapp 
and Griffiths converter. 

Wrovout Iron Cuimneys.—On this subject Mr. A. Jackson writes us :— 
** Your correspondent will find all he requires in a work noticed in THE 
Enoineer under head of ‘ Books Received,’ page 167, August 28th last. I 

bought the volume from seeing that notice, and upon reference to it, I find 

mention made of several iron shafts, with thickness of plates, size of rivets, dc. 

The title of the book is ‘ Tall Chimney Construction.’ I got mine through 

Messrs. F. and F, N. Spon, 125, Strand.” Messrs A. Marshall and Co, 

of Heneage-street, Whitechapel, also write to say that thy have made many 

of these chimneys. 


SCHMIDT'S DECORTICATING MACHINE, 
(To the Bditor of The Engineer.) 

Srr,—Can any reader tell me where I can get the Schmidt machine 
which decorticates the textile plant San Ciberia, grown in the island of 
Cuba? There is also a machine for the Ramie plant. Cc. A.C. 

Clapton, September 17th. 


COKE CRU3HING AND FLANGE JOINTS. 
(To the Bditor of The Engineer.) 
81r,— Will any reader kindly tell me who is the maker of Thomas and 
Somerville’s patent coke crushing machine? Also, what is the best 
material for making the joints of flange pipes, which are to be laid 
uaderground and used for water? H. C. 
Halifax, September 21st. 
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THE MANAGEMENT OF HIGH-PRESSURE MARINE BOILERS. 


ENGINEERS at sea have to contend with two special diffi- 
culties in the management of marine boilers. They have 
to prevent corrosion and to prevent incrustation. Now, 
incrustation is the great remedy for corrosion, while it is 
the more usual cause of furnace collapse. On the one 
hand, then, if the incrustation be obviated, corrosion will 
make short work of the boiler. On the other hand, if 
incrustation becomes excessive the furnaces will collapse. 
The engineer has, therefore, to steera difficult course between 
Scylla and Charybdis. Constant practice, combined 
with intelligence and common panel, rendered engi- 
neers so skilful that we seldom hear anything about 
corrosion now. As regards collapsed furnaces the case is 
different. Collapsing occurs so frequently and persistently 
that it cannot be regarded in any other light than as a 
dangerous nuisance; and we make no apology for returning 
to a subject with which we dealt very recently, but by no 
means exhaustively. We desire at present to call attention 
to the fact that there is good reason to believe that boilers 
working with the very high pressures now in vogue, are 
much more liable to dangerous accumulations of lime 
deposit than were boilers working at comparatively low 
pressures, such as 70 1b. or 80 lb, per square inch. Conse- 
—— a system of working which may answer well in 
the one case may not answer well in the other. It is of 
very great importance that the truth or error of this pro- 
position should be established; and we shall be glad to 
receive information from superintending engineers, sea- 
going engineers, or, indeed, anyone who can supply it, 
which may be of use to set the matter at rest. 

It is well that our meaning should be made quite clear; 
we may be excused, therefore, if we tell an oft-told tale 


once more. Sea-water contains numerous constituents. 
Those with which the engineer is concerned are common 
salt, oe of magnesia, and sulphate of lime. In 
100,000 lb. of sea-water there are 2806 lb. of salt, 229 lb. 
of sulphate of magnesia, and 141 Ib. of sulphate of lime. 
Now, 100,000 lb. is nearly 445 tons. Let us suppose that 
two new boilers are filled up for a voyage with 44°5 tons 
of water. Then we have put into 1403 lb. of salt, 
114} Ib. of sulphate of magnesia, and 701b. of sulphate of 
lime. The water by the salinometer shows ;1,—that is to 
say, for every 321b. of water we have 1 1b. of saline and 
mineral constituents. Sea-water is not nearly saturated 
with salt. Indeed, salt will not be deposited in a boiler 
save in — small quantities unless the salinometer shows 
#;, at which time each of our supposed boilers would con- 
tain 1403 x 9 = 12,6271b., or more than 5} tons of salt. 
The case is entirely different as regards the lime and the 
magnesia, These are soluble in cold water, but they are 
not soluble in hot water, and the hotter the water the less 
soluble do they become. To put this in another way, cold 
water will hold a certain proportion of lime in solution. 
Water at 212 deg, will not hold half as much, and at the 
temperatures reached with steam of 130 lb. to 150 lb., 
—— 350 deg. and 358 deg. respectively, it will 
not hold any in solution, Besides the earthy 
constituents whick we have named, sea-water con- 
tains a small ~ of carbonate of lime, about 3 lb. 
in 100,000 1b. This is held in solution by carbonic acid gas 
present in the water. This gas is driven off by boiling, 
and the carbonate of lime is deposited, and probably plays 
a mischievous part in more effectually consolidating the 
sulphates of lime and magnesia incrustation. M. Cousté 
has carefully investigated the phenomena, and his state- 
omg of what takes place is so clear that we reproduce it 
ere, 

“First,” he writes, “a few moments after ebullition has 
commenced the water in the boiler grows muddy and holds 
in suspension firstfree magnesia, then carbonate of magnesia. 
These two substances are light, flakey, and have no tendency 
toagglomerate. They form with the other impurities in the 
water the mud which is found in boilers, especially on the 
bottoms of them. Secondly, as the boiling goes on the 
water soon arrives at the point of saturation with regard 
to the sulphate of lime, and from this moment, if the 
degree of saturation is allowed to pass the point where the 
motion of the water is sufficient to keep the sulphate in 
suspension mechanically, its particles will be deposited 
as « crystalline crust on all surfaces in contact with 
the water. Thirdly, the heating surfaces impart to 
the water in immediate contact with them a sutticiently 
high temperature to make a supersaturated solution 
as far as the sulphate of lime is concerned. This 
sulphate is then deposited in a thin scale on the plates, 
whatever may be the degree of concentration of the great 
mass of the water. Subsequently, when the concentration 
extends further through the volume of water by the rise 
in temperature as steam gets up, the swimming particles 
of lime cling to this layer and increase its thickness. It 
appears that in case these particles, which are precipitated 
without being in contact with the heating surface, did not 
have such a layer of scale to cling to, they would not 
adhere, but would form a loose deposit instead of a scale. 
Fourthly, when the fires are drawn and the water is 
allowed to cool down, the mud before held in suspension 
by the violent motion of the water, now falls down and 
forms a very thin layer, filling up the roughness of the 
lime crust. This does not seem to be disturbed when 
steam is again got up. As soon as the new water is heated 
up to saturation point, more lime is thrown down and the 
incrustation is thickened. The second deposit is separated 
from the first by the thin coating of mud, consisting 
principally of carbonate of magnesia and a little oxide of 
iron, which gives it a yellowish tinge.” 

The saturation here spoken of, it must be clearly under- 
stood, is not the saturation due to the removal of water by 
evaporation such as takes place in a salt pan. It is satura- 
tion due to temperature. One hundred pounds of water 
at 212 deg. can hold in solution 0°60 of a pound of sulphate 
of lime ; at 251 deg., corresponding to 15 lb. pressure, it 
can hold only 0°23, or less than one-fourth of a pound; and 
at 285 deg., corresponding to 38 lb., the water cannot hold 
any sulphate of lime at all in suspension. 

Returning now to our two boilers referred to above, we 
find that as soon as the pressure has reached about 15 1b. 
all the sulphate of lime, namely, 70 |b.,is in a condition to be 
deposited forthwith, nothing is required for this but time, 
and a few hours will suffice to clear the water of this sub- 
stance, and distribute it in a thin, more or less evenly 
disposed scale, all over the heating surface. The quantity 
does not seem large, but it will freely admitted that 
70 1b. of common lime made into limewash would suffice to 
give the heating surface of a marine boiler a couple of 
thick coats, It may be taken for granted that this 
first layer is sufficient for the purposes of protecting 
the boiler from corrosion, teens it is equally dis- 
tributed. The common salt will do no harm, as it 
will not be deposited. If waste could be prevented 
the boiler might now be worked in safety for any period, 
provided. no more sea-water was admitted. But waste 
takes place in various ways. Steam escapes from safety 
valves and stuffing-boxes. It is used for driving donkeys 
and steam winches, &c., and the result is that sea-water 
has to be added by the supplementary feed from time to 
time. Thus fresh quantities of sulphate of lime are intro- 
duced and the scale is thickened. As the voyage proceeds 
the engineer finds his water growing denser. It cannot 
be otherwise, because the waste is all pure steam; but the 
waste is made up by introducing sea-water, and thus more 
salt is thrown into the boiler every time the donkey is 
started. As soon asthe density reaches ;4, this salt begins 
to be deposited, in small quantity it is true, but every little 
helps to add to the scale, and so at last the engineer opens 
his scum cocks and blows down his boilers two or three 
inches; then he shuts the cocks, and restores the level 
with water from the sea pumped in by the donkey. This 
reduces the density as shown by the salinometer, because 
a great deal of salt has been got rid of, strong brine being 


blown out, and weak brine in. But: this weak 
brine carries with it another dose of sulphate of lime, and 
the scale is thickened up once more. Thus it follows that 
the careful engineer, who holds by his salinometer, and 
will by no means permit the density of the water to rise 
beyond a certain point, is all the time “e as much harm 
as he possibly can by pumping into his boiler the sulphate 
of lime, which he cannot get rid of by blowing down. The 
result is, of course, that scaling and chipping must be 
resorted to. 

All that we have said up to the eet is quite simple 
and straightforward, and may, we believe, be understood 
by any man of ordinary intelligence. If the phenomena 
invariably presented themselves in the same way and 
under the same conditions, engineers would know exactly 
what course to pursue in managing the boilers under their 
care. At the end of every voyage the boiler would be 
opened and chipped and scaled. It would never be suffered 
to run for more than a couple of weeks without this. 
Beyond question this is the treatment which marine 
boilers get in very many instances. For example, Atiantic 
steamers have their boilers scaled and washed out in 
Liverpool. They are filled up with fresh water, and the 
supplementary feed is afterwards used every watch toa 
greater or less extent. In New York the bvilers are 
emptied, but not scaled. They are filled up with fresh 
water, and the donkey and blowing down are used on the 
voyage back. ‘Then the boilers are emptied, . 
scaled, and again filled up with fresh water. This is 
not an invariable practice ; every superintending engineer 
almost has his own plan. That which we have described 
is based on the assumption that like causes will produce 
like effects. Tiut to all appearance this is not the fact with 
marine boilers. For example, instead of a nice coating of 
scale being formed at once on the inside of a boiler, in some 
cases it can only be obtained with the utmost difficulty. 
We could name a ship which went to the Mediterranean 
with a new boiler, and nearly six weeks elapsed before 
the engineer could get a scale as thick as a sheet of 
writing paper, and to get this he worked persistently 
with the supplementary feed. He got plenty of mud, but 
no incrustation. Again, it is well known that a boiler 
may be beautifully coated with an even scale about as 
thick as a sixpence, and that the whole of this may be 
removed, to the engineer’s intense chagrin, by the injudicious 
use of the donkey. It seems, in short, that while in one 
ship the introduction of plenty of sea water during a 
voyage will cause incrustation to take place with dangerous 
rapidity, in another ship the use of the supplementary feed 
will positively prevent a coating sufficiently thick to pro- 
tect the boiler | meme corrosion from being formed. 

This brings us directly to the proposition with which we 
started, Although it is quite true that the whole of the 
sulphate of lime ought to be thrown down in the shape of 
a hard scale when a temperature of 280 deg. is reached, it is 
a matter of fact that this effect does not invariably take 
place ; if it did ships could not be kept as they are for 
long periods under steam. But there is reason to believe 
that when very high pressures are employed, that which 
is indicated by theory does take place in practice, and we 
believe that most engineers who have to deal with the new 
type of engines in which pressures of 120 Ib. to 160 Ib. are 
used will admit that they are more likely to get hard scale 
in quantity than is the case when pressures of half the 
amount are carried. Recent practice with some of the 
long voyage triple-expansion engines goes to prove this, 
and there is no doubt something yet to be learned as to 
the best method of dealing with marine boilers carrying 
heavy pressures on long voyages. On this point we shall 
have more to say at another time. 


THE STANDARD OF LIGHT. 


Near ty half-a-year has elapsed since we drew attention 
to a valuable report which had just then been laid before 
the Metropolitan Board of Works with reference to the 
mode by which the lighting power of gas is tested. One 
fact brought out very clearly in that report was the 
untrustworthy character of the statutory sperm candle as 
a standard of illuminating power. If it was difficult to 
decide as to the best substitute for the legalised candle, 
there was no difficulty in coming to the conclusion that of 
several competing methods, any one of them was better 
than the system which existed. It is a singular fact that 
while a candle of some kind or other—-wax, tallow, 
paraffine, stearine, or sperm—has long been accepted as 
the unit of light, the uncertainty attending the use of such 
a standard has been recognised from an early date. Some- 
thing like twenty different devices by way of improvement 
may be distinctly specified, and the actual number is no 
doubt still larger. The sperm candle was condemned in 
1881 by the committee appointed by the Board of Trade 
in 1879 to investigate the subject, Mr. Vernon Harcourt’s 
pentane or air-gas flame being recommended in preference. 
A committee appointed by the Council of the Gas Institute 
subsequently recommended Mr. Methven’s screened Argand 
flame. This committee considered that sperm candles had 
undergone a change since their introduction so as to give 
a Salgtiar flame than formerly, to the detriment of the 
gas companies. Later on, Mr. Dibdin expressed his 
doubts on this point, being rather inclined to believe, from 
his own experiments, that the tendency was the other mn 
But whether sperm candles burned brighter than formerly 
or not, Mr. Dibdin was convinced that they gave a variable 
light, and he recommended that they should be ousted 
from their position as the legal photometric standard. As 
a substitute, he was disposed to prefer the Keates a 
standard which, by an oversight, had not been fairly dealt 
with by the Board of Trade Committee. Thus the autho- 
rities were considerably at variance as to the proper 
substitute; but were generally agreed that the sperm 
candle, as a photometric standard, was simply to be looked 
upon as “the light of other days,” to be got rid of—as 

r. Dibdin expressed it— as on as possible.” 

The circumstance that the of de Committee 
reported in favour of Mr. Harcourt’s pentane standard 
may perhaps account for the latest phase of the photo- 
metric controversy. The subject was in a state of 
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uiescence when, early in the present month, a letter with 
the unmistakeable signature of “ A. V. H.,” appeared in the 
Times, calling attention to the Board of Trade report, and 
stating that the committee, while condemning the sperm 
candle, recommended “another standard.” What this 
standard was, “A. V. H.” did not say, but spoke of it as 
“described in the report.” Despite the recommendation 
which had been given to it, the pentane lamp remained 
unadopted, the Board of Trade not being disposed to take 
any action until some public demand arose for them to do 
so. Accordingly Mr. Harcourt proceeded to set the ball 
rolling himself, and did so with considerable effect. In order 
to interest the consumers of gas in the matter, he ventured 
to suggest, not merely that sperm candles were untrust- 
worthy, but that they were subject to an artful interven- 
tion on the part of the gas companies, who managed in an 
indirect way to get candles of inferior lighting power 
brought into the market, whence they ultimately 
into the hands of the official gas examiners. As might be 
expected, this accusation, though put in a somewhat 
arded form, was followed by an explosive outburst on 
the part of the gas companies. Mr. George Livesey, the 
chairman of the South Metropolitan, and Mr. H. E. Jones, 
the engineer and general manager of the Commercial, at 
once replied to the “ unfounded innuendo,” and gave it an 
absolute denial. Mr. Sugg came afterwards, with a long 
and interesting letter, giving a large amount of informa- 
tion, and discrediting the notion that sperm candles were 
otherwise than as good as they should be, though subject 
to a degree of unavoidable imperfection. Mr. F. W. 
Hartley also wrote, declaring the suggestion that candle- 
makers had lent themselves to the production of a debased 
article in the interest of the gas companies was, “not only 
untrue, but ridiculous.” But it is observable that while 
the gas companies and their friends fight against the 
charge of having played tricks with the candle, they all 
admit that the present standard is unsatisfactory. The 
companies themselves have sought to do something better, 
and are making extensive use of Methven’s lamp. With 
respect to Mr. Dibdin, it is satisfactory to find that he is 
about to carry out the further series of investigations 
which he was anxious to make, for the purpose of deter- 
mining the relative value of the proposed standards, as 
mentioned in our former article. Mr. Dibdin has no 
standard of his own to recommend, and has no other 
object than that of discovering the best practicable mode 
of measuring light. By means of a four-way photometer 
he will be able to test four standards simultaneously upon 
one gas flame, and the results, in such able hands, cannot 
fail to be of signal service in determining the important 
question now at issue. 

Mr. Harcourt followed up his first letter by a second, in 
which he made a rejoinder to the reply which he elicited 
from Mr. George Livesey and Mr. H. E. Jones. He repu- 
diated the idea of any direct collusion between candle- 
makers and gas-makers; but he signified that gas managers 
were quite aware of the difference in lighting power which 
prevails among the photometric candles, and gave their 
preference to candles of minimum brilliancy. The facts 
of the case, it may be presumed, are well known to manu- 
facturers, and it is reasonable to suppose that they will 
make such candles as find the readiest market. But on 
this point there is a strong denial from Mr. Leopold Field, 
who asserts that the consumption of standard candles is 
too small to lay a manufacturer open to any temptation 
for the sake of gaining the trade. Of course, if 
gas of diminished lighting power is enabled to pass 
the standard, the consumer has to burn more gas in 
order to get the same quantity of light, and has to pay for 
the excess. Mr. Harcourt states that on a recent occasion 
a gas engineer of eminence complained to him of certain 
candles with which he had been supplied, their fault being 
that they seriously reduced the apparent lighting power of 
his gas. By way of remedy, this gentleman had purchased 
some other candles for future use. Mr. Harcourt tested both 
kinds. The first sort were found to give 7 per cent. more 
light than an average candle, and the second lot 4 per 
cent. less) The former might be considered unfair to the 
gas company, the latter were clearly unfair to the con- 
sumer. Mr. Harcourt observed in his second letter that 
there appeared to be no difference of opinion as to the 
necessity of legalising some other standard of light than 
the sperm candle. This is the point of agreement, and we 
may assume that the gas companies would themselves pre- 
fer an unvarying standard of comparison. It has been 
contended that if such a standard were provided, they 
would be able to fine their gas down toa lighting power 
just above the statutory limit; whereas now they are 
compelled to give a wide margin, lest by chance they 
should suffer from comparison with a candle of high 
lighting power. Respecting the part which Mr. Harcourt 
has taken in this matter, it is objected that, as a gas 
referee, he is bound to be an impartial as well as a com- 

tent authority, and that his impartiality is Big mequre 
+ the attitude which he has assumed towards the gas 
companies, as well as by the fact that he is seeking to obtain 
official preference for an invention of his own wherewith to 
establish a new photometric standard. Granting that Mr. 
Harcourt’s position as a gas referee is somewhat affected by 


.this circumstance, it must be acknowledged that he appears 


as a public benefactor, while at the same time seeking 
nothing that would injure the companies in their rightful 
interests. Had he not insinuated that the gas companies 
were introducing a debased standard, no storm need have 
been raised. But Mr. Harcourt apparently thought the 
storm was wanted in order to overcome the inertia of the 
Board of Trade. This inertia he excused, on the ground 
that Government Departments felt the hopelessness of 
carrying any measure through Parliament until it was 
demanded by the force of public opinion. Whatever 
view may be taken of the course pursued by Mr. Har- 
court, it is to be hoped that the requisite reform in this 
case will not be long delayed. At the same time it seems 
inevitable that the result of Mr. Dibdin’s further experi- 
ments must be awaited before a new standard is offered 
for the approval of Parliament. A few months will 
doubtless serve to finish these investigations, and the data 


will then be sufficient to warrant further action. Some- 
thing also has to be said as to the practical nature of the 
standard to be employed. A high scientific standard 
might be devised which would not be the best for ordi- 
nary purposes. Mr. Harcourt’s device, excellent in many 
respects, is open to some objection on this score. The 
pentane lamp seems, perhaps, better adapted as a check on 
other standards, than as the actual working standard for 
daily use. The officers of the Metropolitan Board have 
large experience in this matter, and whatever may be said 
as to the proclivities of the candle makers, there is 
happily no suspicion that the Board itself is unduly 
ne ile in favour of the gas companies, Hence the 
conclusions proceeding from this quarter are entitled to 
the more respect, especially when founded upon a long and 
careful examination of the subject by an expert of acknow- 
ledged ability. 


SUCCESSFUL MEN, 


Tuer causes that have led to success are not always 
discernible in men that have risen, and there is, indeed, 
room for much difference of opinion on the mere abstract 
question of what are the necessary qualities of success. In 
every trade and —_ men are seen to prosper of 
whom friends and acquaintances would hardly have pre- 
dicted so much, and it would be interesting, and perhaps 
instructive, to find by a process of retrospection what 
were really the main stages and moving springs of their 
career. It is certainly not the rule that men who rise to 
the top of their profession do so by superior technical 
knowledge, although, as a matter of propriety, or accord- 
ing to unwritten conventional rules, such a supposition on 
the part of outsiders oe 4 be tacitly approved. On the con- 
trary, it is generally by the display of qualities which would 
have led to success in almost any pursuit that they might 
have entered that engineers of eminence have succeeded. 
To the fact that this is not always appreciated is due much 
of the surprise and disappointment which are felt when men 
of whom much was expected fail in the race. That a full 
technical training is needed for professional men is too 
obvious to need discussion, and what is, or ought to be, 
learnt. in the school or cellege can be acquired only with 
trouble in after life. But that which is merely one of 
several means to an end is often unduly exaggerated, and 
the clever student, who is at the head of his class, or who 
takes all the prizes, generally, if other qualities are want- 
ing, is heard of no more when the real struggle of life 
begins. First, the very ordinary and common-place virtues 
are ni —steadiness, integrity, perseverance, and 
punctuality; but they are at the command of all. Then 
come fertility of resource, self-reliance, and a sanguine 
temperament that forgets temporary failure in the hope 
of ultimate success. Opportunities for the exercise of these 
qualities come to all men in time, even though the occa- 
sions may appear petty or uninteresting; but if these 
qualities be wanting, no ability however great, nor scientific 
knowledge however profound, will prevail. 

Some of the qualities that command success can hardly 
be classed as virtues; indeed, when carried to excess they 
might be deemed the very opposite. The concentration of 
effort on a particular purpose often leads—at any rate, in 
strong-willed men—to what the world may deem selfishness, 
It cannot be denied that those who rise to the top in any 
trade or profession are the masterful men, who, being 
determined to get their own way, do so with apparent dis- 
regard of others. Very often it is not really wilful dis- 
regard, but an absolute unconsciousness of the effect which 
their conduct has on other people. This masterful quality 
in men has many aspects, and shows itself in various ways. 
Sometimes it is distinctly a saleable quality, and one 
which, when used on behalf of others, commands a special 
fee. Thus the counsel at the parliamentary bar or else- 
where who can say the hardest things, or who can, 
with the greatest indifference to the feelings of a 
witness, discredit and demolish him, will be eagerly 
sought after. It may be merely the indifference of 
a thick-skinned man who does not know the sufferings 
he causes, or it may be sheer cynical disregard. In a more 
justifiable way there are engineers of eminence who 
ew owe their position to their special aptitude for 
bafiling the keenest counsel and upholding in the 
witness-box their own or their client’s schemes. Intense 
belief in oneself and the courage to force one’s views on 
others is a form of masterfulness that leads often to 
success. The implicit trust of a patient in the ability of 
his physician is necessary to a cure, and the physician 
knowing this, assumes, even if he has it not, an absolute 
confidence in his own diagnosis and methods. So anengi- 
neer can hardly expect a client to trust him if he does not 
show that he trusts himself. The faculty of putting 
forward at its best whatever knowledge one 0 
acquires allows one to use liberally the talent of others 
who may lack this faculty while possessing great technical 
skill. In a recent well-known case in the Law Courts 
a sculptor was accused of being merely the broker of other 
men’s ideas, and as really subletting all that his clients 
entrusted tohim. In the case of an artist whose individual 
handiwork is sought, such deputing of it may be deemed, 
if not dishonest, at any rate uncandid. But an engineer 
with an established reputation, and whose individual skill 
is really confined to one branch of the profession, must 
either refuse work of a different kind when offered to him, 
or have it done for him by others, using, of course, his best 
judgment in the selection of his assistants, and taking upon 
himself the entire responsibility, and if he judiciously 
follows the latter course a wide career is open to him. 
Nothing succeeds like success, and if the public find that 
work of whatever kind entrusted to certain men goes well 
they will continue to employ them, careless of the method 
and assistance by which they gain their ends. There are 
occasionally men who seem capable of doing everything 
themselves. Isambard Brunel, for instance, was certainly 
an all-round man, who could, and did, as far as the time at 
his disposal would allow, do the veriest details of his 
varied work. 

But what avails an analysis of the causes of success if 
the prizes are few and far between, and the chances be 


few for ordinary men ? The engineering profession is said 
to be too crowded just now ; parents who seek some occu- 
pation for their sons look askance at one in which it seems 
so difficult to find remunerative employment. Never- 
theless, and even in the face of the present almost universal 
depression, we think that the business of an engineer 

resents as favourable opportunities for earning a 

ivelihood as any of the trades and professions now 
available. We know that there are many who think 
otherwise ; there are those who associate success in 
engineering only with certain kinds of employments 
no longer at command, and of which there are no 
signs of revival. For instance, the men who have been 
engaged on the survey and construction of English rail- 
ways, who can compare the activity of twenty or even ten 
years ago with the dulness of the present time, may ap 

to have some justification for the cry that the good times 
have de to return no more. But events seldom 
repeat themselves ; conditions alter, and a revival, if and 
when it comes, will not follow in the old grooves, But 
while those who can only wait for a repetition of the past 
are standing idle, new careers have opened out elsewhere. 
If railway extensions in England are almost at an end—at 
any rate for those outside the staff of the existing com- 
panies—are there not the English colonies and foreign 
countries where railways are yet to build and Englishmen 
are wanted? 

It is one of the great advantages of the engineering 
profession that the whole world is open to those who prac- 
tise it. No one can for a moment suppose that there will 
be any lack of engineer recruits, notwithstanding the prog- 
nostications of evil, Just as all English boys are supposed 
to be born to the sea, so are large classes of them 
determined to be engineers; and though many who 
entered the ranks a few years complain bitterly of 
their early choice, none the less do we maintain that the 
profession, as a career open to all but the very stupid, 
does more than hold its own. 


MINERS’ WAGES, 


As the crisp touch of autumn begins to be felt in town and 
country, an increase in the value of house coal takes place, 
and with it an improved demand for steam fuel. The reasons 
for this regular revival in the great industry are simple enough. 
Householders, looking to winter, begin to stock their cellars, and 
those who have laid in supplies earlier in the season fill up for 
Christmas ; then in steam coal there is a pressure to make 
deliveries before the Baltic ports are closed, Both circumstances, 
therefore, work together for good in the coal trade. The dis- 
couraging aspect of the situation is that with the usual fillip 
which can be anticipated and discounted to a large extent, 
the miners, or rather their leaders, reopen the wages question, 
and disturb an industry which more than any other needs rest 
for recuperation. In Yorkshire—South and West—there have 
been many extensive contracts lost in consequence of the strikes 
causing ships to go north for supplies. This has grievously 
affected capital as well as labour, with the result that the miners 
have been deprived of employment, and the coalowners have 
generally not only made no profit, but positively lost money 
in working their pits. Now, as the business begins to feel the 
animating effect of winter demand, the note of discord is again 
sounded, and the cry is for 15 per cent. advance, the laying of 
the whole mining community idle, and the limiting of the 
output by the reduction of the hours of labour. This is the old 
folly tried again and again, and followed every time by defeat 
and disaster. When will miners learn wisdom? A season of rest 
and quiet, and recovery of lost trade, would do more to restore 
good times for the coalowner and collier than all the mass 
meetings which could be held. It is impossible, by heroic 
measures, to turn adversity into prosperity. To benefit a whole 
community by throwing it idle while the business drifts away 
to other districts, is about as wise as it would be for a man, 
before setting out on a long journey, to have both legs ampu- 
tated. 


STEEL CONSUMPTION IN STAFFORDSHIRE. 


TueRrr is interesting information this week from Staffordshire 
concerning the opinions which are finding expression upon the 
progress of steel. Inquiries have just been made of some of the 
leading constructive engineers there as regards the existence 
among consumers of bridge and girder work of the preference 
which it was thought they would manifest for structures of 
steel over iron. The reply which has been given is that the 
change of taste is making only slow progress, and that wrought 
iron continues to hold its own with remarkable tenaeity. 
Singularly enough, however, some engineers thereabouts say 
that even when steel is ordered they find a difficulty in getting 
it. If this circumstance argues an inability on the part of steel 
masters to supply constructive engineers’ demands with all the 
alacrity needed, it is somewhat remarkable. Simultaneously, 
finished ironmasters in Staffordshire decline to be frightened 
into the idea that the days of the puddling furnace are gone. 
They argue that steel masters have yet much to do before they 


y | can secure perfect regularity in the quality of the material sup- 


plied from day to day in the ordinary course of business, and 
this week some ironmasters are enforcing their opinions by illus- 
trating their own experience of experimental steel. Never- 
theless, it is undeniable that steel in the form of ingots, blooms, 
billets, and the like, is being rolled down in gradually increasing 
quantities in the iron mills of Staffordshire alike into sheets, 
tin-plates, bars, angles, tees, and hoops. The solution, doubt- 
less, is that in that part of the kingdom the newer metal is not 
making such strides, either for engineering work or for ordinary 
purposes, as some people had believed was certain to occur. 


THE PRODUCTION OF FELDSPAR in the United States in 1884 
was 10,900 long tons, or 3200 tons less than in the previous year. 
Its value at the quarries was 55,112 dols. 

Cooper’s Hitt.—A Parliamentary return has just been issued 
by the India Office showing the working of the new scheme for the 
college at Cooper’s Hill during the last two years, the annual 
expenditure and{receipts, the number of students who have entered 
the college since its foundation, and of those who have received 
appointments as civil engineers in India, together with the cost 
per head of the education of the students. The scale of fees is 
now £180, instead of £150 a year as formerly. The number of 
students in the college on July 18th this year, the date of the 
report, was 105; and in the last two years, out of 116 candidates 
who have presented themselves, 99 entered the college after 


examination. Thirty appointments were made in the same time, 
of which 26 were to the Public Works and 4 to the Telegraph 
Department. It appears that the average cost to India of each 


student during his three years’ residence is £69 per annum, 
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RAILWAY MATTERS. 


Tuk Board of Trade do not propose to fill up the vacancy caused 
by the death of the late Colonel Yolland. 

Ir is estimated that the number of passengers carried by sit the 
railroads in all parts of the world in 1882 was 2,400,000,000, or an 
average of 6,500,000 a day. 

THE Tasmanian Public Works scheme will include an expendi- 
ture of some £300,000 for railways, and £320,000 for roads, 
bridges, buildings, and other public works. 

Tue canal, says the Railroad Gazette, keeps its enormous lead 
over the railroads in carrying grain from Buffalo; in the week of 
August 22nd taking 1,816,176 bushels against 175,454 by rail, 

THE construction of the new lines to the new bridge at Black- 
friars, and the removal of part of the Blackfriars station on the 
London, Chatham, and Dover Railway, will make it necessary to 
close the Blackfriars passenger station on and after 1st October, 

YESTERDAY orders were received at the Wolverhampton Loco- 
motive Works of the Great Western Railway to commence at 
once the construction of twelve locomotives for general service, 
For some time past all the company’s new engines have been con- 
structed at Swindon, and the present order is regarded as an 
indication of trade revival. 

THE Electric Power Company, of New York, announces that it has 
established an electric railway running from Baltimore to Hampden, 
two and a-half miles, The road is very crooked, and the gradients 
are as high as 352ft. to the mile. The motor draws a loaded car, 
carrying sixty-five passengers, without difficulty, stopping and 
starting on the grade without slip of the wheels. 

Tue Board of Trade report on the accident, that occurred on the 
25th August, on the Whitland and Cardigan Railway, when a part 
of the train ran off the rails, about half a mile beyond Llanfalteg 
station, on a curve and down gradient, the engine-driver and fire- 
man and a platelayer being killed on the spot, shows that the 
derailment was due to high speed on the steep gradient and curve. 

PROPOSALS for constructing railways in China have lately been 
put very prominently forward. r, John Waddington has 
written strongly urging English capitalists to lend their aid in the 
construction of lines in western and the other parts of Australia. 
He points out that lines are very much required, that by construct- 
ing them we are helping ourselves, that they would be constructed 
by English labour, while by constructing the Chinese lines we 
should be constructing lines for everybody's benefit and employing 
Chinese labour to do it, 


THe Midland, London and North-Western, and Caledonian 
Railway Companies are engaged in pleting h for 
increasing and expediting the mail and passenger traffic to Belfast 
and the North of Ireland vid Carlisle and Portpatrick. The sea 
passage from Stranraer and Portpatrick to Belfast is but some 
twenty-six miles, and it is calculated that by this route the 
English mails to the North of Ireland would be expedited by 
several hours. The Carlisle and Portpatrick Railway will be 
jointly worked by the three companies, who are also acquiring 
steamboats for the sea passage. 

On Monday an accident befel a train of the District Railway 
which, though unattended with personal injury, caused a total 
suspension of the traffic for several hours. The train left New- 
cross at 1.30 a.m. for the Mansion-house Station. Near the 
Thames Tunnel there is a rather sharp curve, with a somewhat 
steep incline. Going down this the engine and guard's van left the 
rails, striking the side of the tunnel. The guard’s van was 
smashed, and the engine and two following carriages damaged. 
There were no passengers in the train, and the guard on being 
extricated was found to be uninjured. The engine driver and the 
stoker escaped injury by leaping from the engine. Traffic could not 
be resumed until 11 o'clock. 

A Boarp of Trade report has been published on the accident at 
Herne Hill on the 30th J uly, when the third and last carriage left 
the rails, and partly turned over on its side. There seems to be 
sone idea that the signalman removed the points after the train 
was on the section, but it does not appear at all certain. The 
points and ——— were not complete, and though Major-General 
Hutchinson blames the signalman, the evidence is not sufficient to 
make it certain that the blame is by him deserved. The points had 
been in use about a fortnight, but the apparatus was at the time 
not quite complete, though it had, perhaps, been passed by the 
Board of Trade. Major Hutchinson would have been less open to 
a charge of inaccuracy if he had left the matter more open than to 
have blamed the signalman upon the evidence, 


PROBABLY few cities on the Continent have such a complete, and 
yet so novel, service of tramways as the free city of Hamburg. 
Scarcely a strasse of any importance is without its steam or horse 
tramway, whilst in a great number of the streets in Hamburg and 
Altona the peculiar feature is the adoption of a vehicle that can 
be run either upon the tram lines as a tram car, or upon the 
ordinary road as a carriage. The conveyance in question has five 
wheels; four ordinary coach wheels, with a radiating leading axle, 
when used upon the paved roads; and when used upon the tram 
lines a small flange wheel, under the control of the driver, is 
lowered = the rail, when by its flange running in the groove of 
the rail, the car is kept on the metals, and assuming the curves to 
be properly constructed, no difficulty is experienced, whilst in the 
event of any obstruction upon the line, the matter of diversion of 
the car is exceedingly simple. There are three different tramway 
companies in the city, the most recent one being the Hamburg, 
Altona, and North-Western Tramway Company. Until recently 
this company’s terminus was the Millernthor, near St. Pauli, some 
distance from the centre of the city. This state of things will, 
however, soon cease to exist, the company having obtained a 
further concession, which will enable them to run their cars to the 
Rodins ‘Markt, the necessary works of line construction, depéts, 
now being carried out by the contractor, Mr. John Fell, of Leam- 
ington; the engineer of the company being Mr. E. Pritchard, 
M. Inst. C.E.; and when completed, it is confidently assumed, 
a great increase in the receipts will be the result, 


A curious accident which happened on the Great Southern 
and Western Railway of Ireland on the 30th June, near Castle- 
townroche station, forms the subject of a report by Major- 
General Hutchinson. As the train from Lismore to Mallow, con- 
sisting of engine, tender, and five vehicles, fitted throughout with 
the vacuum brake, was approaching Castletownroche station, 
where it had to stop, the left connecting-rod of the engine broke 
off at one of the bolt holesin the little end. After travelling about 
235 yards, with the rod striking the ballast and sleepers, a piece 
was broken off its end, and the short piece remaining attached to 
the big end pierced both the barrel of the boiler and the front of 
the fire-box. The driver and fireman were then at once thrown off 
the engine by the rush of steam and fire through the fire-box door, 
and the train stopped in about 380 yards from the spot at which 
the little end of the connecting-rod gave way. Seven passengers 
complained of slight injury, the driver sustained a compound 
fracture of the left leg and was scalded, and the fireman was 
scalded, burnt, and much shaken. The engine was not much 
damaged, = as regards the fracture of the connecting-rod, and 
the injury to the boiler and fire-box. No damage was sustained by 
the tender or by the vehicles composing the train. The quality of 
the wrought iron of which the connecting-rod was made was very 
good, as shown by the tests to which portions of it were submitted 
after the accident. The area of the rod at the bolt hole was 
3°125 square inches; and, supposing there was a flaw, as suggested 
but not certain, extending over a space of fin. by 4in., there would 
still be left an area of 2°75 square inches of gi metal, able to 
resist a tensile strain of about 60 tons—far in excess of any 
strain that would be likely to occur. The little end of this 
connecting-rod is of the same dimensions as those of all the others 
for the same class of engine on thjs railway, no failure having 
accurred before the present one, 


NOTES AND MEMORANDA, 


THIRTY-SEVEN lighthouses have been built round the island of 
Newfoundland during the present century, of which eleven have 
been erected during the last seven years. Two new lighthouses 
are in course of erection, and the estimates for two more have 
been voted, 


THE commission on putting electric wires underground in Brooklyn 
has ascertained that there are in that city 5508 telegraph poles, 
$8558 miles of overhead wires, and 6°21 miles of cables. Additions 
by the Fire Department to the overhead wires will make the length 
3900 miles, 

In order to render glue insoluble in water, even hot water, it is 
only necessary, the Scientific American says, when dissolving glue 
for use, to add a little potassium bichromate to the water and 
ex! the glued part to the light. The proportion of bichromate 
will vary with circumstances; but for most purposes about one- 
fiftieth of the amount of glue will suffice. 

In an article entitled ‘‘ A Cluster of Dates,” the Christian Life 
mentions that ‘* To-morrow, September 27th, 1885, brings round the 
sixtieth anniversary of the eee of the Stockton and Darlington 
Railway. Passenger traffic by steamboat had been established in 
America, on the Hudson, in 1807; in Scotland, on the Clyde, in 1812; 
and in England, on the Tyne, in the spring of 1814—in the autumn 
of which year a steamer left the Tay for the open sea, and calling at 
the Tyne and the Wear on her way, proceeded to the Trent to take 
up her station at Gainsborough, on the Trent, as a passenger boat. 
The year 1814 was also rendered memorable by the application of 
steam to the printing of the Z'imcs newspaper.” 

An American inventor—Mr. W. M. Henderson—has pro- 

to preserve beer by nes it for a certain time to a very 
ow temperature. Schwarz has tested this invention by some 
recent experiments, in which he kept some beer for six hours in a 
frozen condition at — 10 deg. Fah. These frozen beers were after- 
wards liquefied by being placed in an atmosphere of 40 to 45 deg. 
Fah., onl kept with some samples for comparison in a cellar at 65 
to 70 deg. Fah. After four or five days a bulky deposit separated 
from all the beers, and some were quite cloudy. A microscopical 
examination proved the presence of yeast and bacteria, and a drop 
of these beers placed in a nutritive liquid produced numerous 
colonies of yeast and bacteria. From these experiments Schwarz 
naturally came to the conclusion that the proposed system of pre- 
serving Sear by freezing is valueless. 

Tur following table shows the production of the mines and iron- 
works of Germany and the Duchy of Luxembourg in 1884:— 


Metric tons, Price per ton, marks. 
1883, 1884. 1883. 1884, 

1 55,943 57,190 5°22 5°25 
Lignite 14,500 = 14,850 2°69 2°65 
Cast iron 8,470 3,600 58°27 47°92 
Zine 116 125 288-00 272-00 
Lead . 90 95 241°00 213-00 
Copper . 18 18°8 1259°00 1207°00 
Silver 235 248 
Iron 1,578 1,590 147-00 133-00 
Steel 1,060 1,140 159°00 145°00 


Efforts are being made by some of the coalowners in the basin of 
the Ruhr to regulate the production during the forthcoming twelve 
months, 


THE invention of the lucifer match is variously attributed. A 
contemporary now says: ‘‘The friction lucifer—that universal 
servant of society—passed its jubilee in 1877. In the month of 
April, 1827, the inventor, Mr. John Walker, chemist and druggist, 
in Stockton-upon-Tees, a man of large general knowledge, and 
studious, among other things, of fulminants, was led by one of 
those occurrences called accidents to the invention of friction 
matches. In the above month of April, friction matches were on 
sale at a shilling for fifty, and Mr. Walker and his agents had 
instant sale of his boxes. No patent had been taken out by the 
inventor, and when competition came in upon him, he quietly 
retired from the field, content with his modest gains, and careless 
of his fame. Whole forests are now machined into friction 
matches, and the price of a gross or two, as of newspapers, is well- 
nigh nominal.” 

Tue principal American iron industry statistics for 1884 are as 
follows :--Iron ore mined, 8,200,000 long tons; value at mine, 
22,550,000 dols. Domestic iron ore consumed, 7,718,129 long tons ; 
value at mine, 21,224,854 dols. Imported iron ore consumed, 
487,820 long tons; total iron ore consumed 8,125,949 long tons. 
Pig iron made, 4,097,868 long tons—a decrease of 497,642 tons as 
compared with 1883; value at furnace, 73,761,624 dols., or 
18,148,576 dols. less than in 1883. Total spot value of all iron 
and steel in the first stage of manufacture, excluding all duplica- 
tions, 107,000,000 dols., a decline of 35,000,000 dols. from 1883. 
Fuel consumed in all iron and steel works, including blast furnaces, 
1,973,305 long tons of anthracite, 4,226,986 long tons of bituminous 
coal, 3,833,170 long tons of coke, and 62,110,660 bushels of char- 
coal, besides a notable quantity of natural gas. Limestone ueed 
as flux, 3,401,930 long tons; value at quarry, 1,700,965 dols. 


TuE Journal Officiel, publishing the statistics with regard to the 
population of France in 1884, gives the excess of births over deaths 
as being 78,974, as against 96,843 in 1883, 97,027 in 1882, 108,229 
in 1881, and 61,940 in 1880. Altogether there were 937,758 births 
and 858,784 deaths. In thirty-nine departments the deaths 
exceeded the births, the excess being greatest in the district 
where the cholera prevailed, though there was also a slight excess 
in departments such as the Calvados, the Orne, the Seine- 
Inférieure, and others in what was formerly the province of 
Normandy. In the departments of Brittany, which are poor 
compared to those of Normandy, there was a considerable excess 
of births over deaths; 4494 in the Morbihan, 3259 in the Finistére, 
3120 in the Loire-Inférieure, 2769 in the Cétes-du-Nord, and 
1494 in the Ille-et-Vilaine. The total number of births in the 
department of the Seine—Paris—was 80,270, and of deaths 72,735, 
showing an excess of 7735 for the former. The total number of 
legitimate births was 862,004, and of illegitimate births 75,754, 
being 1 in 11 of the whole. The proportion of births is 29 per 1000 
and of deaths 27. 

TuE following figures give some idea of the present state of the 
United States coal industry. There is, besides the coal which 
reaches the market, a local and colliery consumption which is 
usually disregarded in statistics, and which ranges from 5 to 6} 
per cent. of the total shipments. Of what may be called the 
commercial product, the quantities in 1884 were as follows:— 
Pennsylvania anthracite, $0,718,293 long tons; bituminous and 
brown coal, lignite, and small lots of anthracite mined elsewhere 
than in Pennsylvania, 66,875,772 long tons; total, 97,594,065 long 
tons. The spot value of the commercial product was: Pennsylvania 
anthracite, 61,436,586 dols.; bituminous and all other coals, 
70,219,561 dols.; total, 131,656,147 dols. Including the local con- 
sumption, &c., the total product in 1884 may be stated at 106,906,295 
long tons, namely, 33,175,756 long tons of Pennsylvania anthracite 
and 73,730,539 long tons of bituminous and all other coals; and 
the value at the mines was: Pennsylvania anthracite, 66,351,512 
dols.; bituminous and all other coals, 77,417,066 dols.; total, 
143,768,578 dols. The total production, that is, including colliery 
and local consumption, of anthracite was 1,160,713 long tons less 
than in 1883, while its value was 10,905,543 dols. less, the dispro- 

rtionate decline in value being due to a fall of 25 cents per ton 
in spot price—2‘25 dols. to 2dols. ‘The total bituminous coal 
production i d 5,199,039 lorg tons over that of 1883, but its 
value was 4,820,734 dols. less, the average valuation at the collieries 
having fallen from 1°20 dols. to 1°05 dols. The total output of all 
coals showed a net gain in tonnage of 4,038,326 long tons, and a 
decline in value of 15,726,277 dols. Of coke there were 4,873,805 


short tons made in 1884, worth 7,242,878 dols. at the ovens. This | board. 


production consumed 7,951,974 short tons of coal. The amount 
of coke made was 590,916 tons less than in 1883, and the value was 
878,729 dols, less. 


MISCELLANEA. 


THE amount of asbestos mined in the United States in 1884 was 
about 1000 short tons, worth about 30,000 dols. 


THE Queen has become patron of the Edinburgh International 
Industrial Exhibition, to be opened 4th May, 1886. 


THE opening of the Birmingham and Midland Institute School 
of Metallurgy took place last evening, when Professor W. Chandler 
Roberts, chemist to the Royal Mint, gave an address, 

THE Docks to be made at Manchester in connection with the 
Ship Canal form the subject of a graphic picture now added to the 
diorama known as Hamilton’s Excursions that is being exhibited 
in the Free Trade Hall, Manchester. 


THE Wallsend shipbuilding yard of Messrs. Schlesinger, Davis, 
and Co, has been inspected by one of the officials of the Admiralty, 
and the name of the firm has been placed on the ‘‘ Admiralty List’ 
as builders of vessels for the British Government, 


A BARNSLEY correspondent says:—‘‘The Midland Railway Com- 
pany is now making important alterations at Barnsley station, the 
iron girders for which are imported from Belgium. Although 
Barnsley is the centre of the South Yorkshire coal and iron 
district, Belgian iron has been used in every case of large additions 
and alterations to public buildings.” 

THE Corporation of Preston have resolved to proceed with the 
dredging of the channel of the Ribble as recently described by us, 
while the docks, the foundation-stone of which was laid by the 
Prince of Wales in July, are being constructed. It has been 
decided to recommend the council to accept the offer of a Renfrew 
firm for the construction of two dredgers, the cost to be £35,800. 

WE understand that an amalgamation has been arranged between 
the old-established firm of R. and W. Hawthorn and Co., engineers, 
of Newcastle-on-Tyne and St. Peter’s-on-Tyne, and the well-known 
firm of Andrew Leslie and Co., shipbuilders, of Hebburn-on-Tyne, 
with a view to the formation of a joint-stock company of the 

rivate limited form. Upon the termination of the partnership 
ahs existing between Mr. A. Leslie and Mr. Arthur Coote, Mr. 
Leslie retires from the business, the new company absorbing his 
interest. We understand the title of the firm will be R. and W. 
Hawthorn, Leslie, and Co. 

AN important addition will be made to the unarmoured fast 
cruisers of the Royal Navy next week by the launch on the Medway 
of the new steel cruiser Severn, 12 guns, 3550 tons, 6000-horse 
power. The Severn, which has been built at Chatham Dockyard, 
is @ more powerful vessel than the cruisers of the Leander type, 
and will also possess a greater steam power, her engines being 

timated to produce an additional indicated horse-power of 1000. 
The vessel will be mounted with twelve Gin. steel breech-loading 
guns on the Vavasseur system, twelve Gardner and Nordenfelt 
machine guns, and Whitehead torpedoes. 

THE Borough Engineer of Salford, Mr. Arthur Jacob, M.I.C.E., 
has lately reported to the Town Council on the default of the 
several sanitary (?) local authorities in the valley of the Irwell 
above Salford to make provision for the interception of their 
sewage, so as to prevent it flowing into the river. It is probable 
that action in the matter will not be long deferred, and that one 
of the offending boroughs that can stand powder and shot will 
be proceeded against, by way of testing the matter, by application 
to the High Court of Chancery for an injunction to prevent the 
authority in question from any longer polluting the Irwell. 

THE Petit Marseillais says that the underground telegraph line 
from Paris to Lyons and Marseilles is completed, and the wires 
will be used as soon as the instruments destined for them are 
placed in the offices at Paris, Lyons, and Marseilles, Underground 
lines will also be laid between Marseilles, Toulon, and Nice. 
Marseilles and Havre are already connected by a direct wire, and 
this not only secures rapid communications between the two ports, 
but places Marseilles in direct connection with the United States, 
as the Marseilles-Havre wire is to all intents and purposes the 
prolongation of the Franco-American cable which abuts at Havre. 

THE dangers attending the stowage in confined spaces of any 
materials containing naphtha were illustrated recently by the 
explosion on board the Hawarden Castle, when two men were 
killed owing to the ignition of the vapour from some anti-corrosive 
awe stowed in the fore At the Board of Trade inquiry 

t Saturday it was found that the explosion was not from coal 
gas, as had at one time been thought, but from the vapour from 
anti-corrosive paint, and that it was desirable that Messrs, M‘Innes 
and Sons, the makers, should issue printed notices drawing attention 
to the danger arising from the gas. An intimation was given that 
this would be done, 

A SCHEME, said to be promoted by the Midland Railway Company, 
has been recently submitted to a number of freighters and 
merchants for the construction of a large dock on the foreshore near 
New Dock, Cardiff, intended chiefly for the Atlantic trade. Surveys 
have been made and plans prepared for constructing a low-water 
dock, 320 acres in water area, and accessible to ships drawing 22ft. 
of water at all states of the tide. The estimated cost is to be one 
and a-half million. The dock is to be connected with Cardiff 
Docks, and all local railways, and i-’ the Taff Vale and Rhymney 
with the Midland Railway. The dock is to have a regular line of 
steamers plying between Cardiff and New York, and also ports of 
the south side of the Bristol Channel. 


THE United Asbestos Company is introducing a new lubricant, 
called the Salamander lubricant, which is offered as applicable for 
all purposes, and especially so where asbestos packing is used. The 
following is from the analysis of the lubricant by Mr. R. H. 
Harland, F.1I.C.:—Mineral matter (ash), ‘04 per cent.; vegetable 
and animal oils, none; free acid, none; melting point, 125 deg. 
Fah.; solidifying point, 120 deg. Fah.; flashing point, 384 deg. Fah. 
The analysis of this grease proves it to be a pure hydro-carbon, 
perfectly solid at all ordinary temperatures, and having a melting 
point of 125deg. Fah. It is quite free from the slightest trace of 
acidity. It is a neutral grease; its consistency, combined with the 
fact that it will not corrode metallic surfaces, shows that it is a 
satisfactory material for lubricating. It would answer well with 
asbestos packing. 

AN American contemporary gives an account of a t 
irrigating canal scheme now in progress in Merced y Menara 
California, Merced, the capital of the county, lies in the 
heart of the San Joaquin Valley, which has been for some years 
the chief wheat-producing section of the State. The valley 
extends from the Sierra Nevadas on the east to the skirt of the 
coast range on the west, its greatest width being ninety miles, and 
its length from north to south about forty miles. The town of 
Merced is expected to make enormous strides when the canal is 
completed. The first sight of the ditch suggests the earthworks of 
a fort, the ground being ridged up from 6ft. to 8ft. There are 300 
men at work on the canal, The undertaking was begun on March 
14th, 1883, and has been carried on continuously ever since. The 
canal will run across the country from the Merced river just above 
Snelling to Plainsburgh, ten miles below the city of Merced, on the 
Southern Pacific Railroad. The slope during this whole distance 
is a gradual one, and the canal is carried well up on a slight eleva- 
tion, so that without artificial means the water will flow over the 
wide extert of level valley land which is to be irrigated, The 
entire length of the canal will be thirty-five miles, of which sixteen 
miles are now completed. In the portion which has been built 
there is one tunnel a trifle over a mile long, and another of 1600ft. 
is now being excavated. The general grade of the canal is Ift. to 
the mile. Among the hands employed are 150 Chinese, who are 
excellent workmen. They receive 1 dol. a day and board them 
selves, while the white men receive 20 dols.a month and their 
The Chinese live in a camp by themselves and run their 
own commissariat. The company who have charge of the enter- 


prise have expended — 700,000 dols., and it is roughly esti- 
mated that the entire cost of the work will be double that sum. 
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MONCRIEFF GUN CARRIAGES FOR RUSSIAN IRONCLADS, 


MESSRS, EASTON AND ANDERSON, ERITH, ENGINEERS. 


MONCRIEFF GUN CARRIAGES FOR RUSSIAN 
IRONCLADS. 


Messrs. EastoN aND ANDERSON recently issued invitations 
to officers of Government manufacturing departments and 
foreign attachées to visit their works at Erith, in order 
to inspect the Moncrieff gun carriages made by them for 
the new Russian ironclad Catherine II. This vessel will 
probably have about 10,000 tons displacement. She is to carry 


six 504-ton breech-loading guns in a central breastwork with 
steel plate protection overhead, somewhat resembling that 
adopted by the French in the Admiral Duperré and other 
barbette ships. The general form and position of the breast- 
work may be seen in Fig. 1. The guns are in pairs on turn- 
tables, and have a large scope of all-round fire. The breast- 
work only extends to a height of 22in. above the surrounding 


deck, so that the battery is not conspicuous, and the guns but 
little exposed to view even when in their firing position. The 
breastwork consists of 12in. compound plates made under 
Messrs, Cammell’s direction in the new Russian factories, 
backed by about 12in. of wood and a strong framework. 
The gun is very powerful. The projectile weighs 731 Ib., 
and the muzzle velocity is estimated at 1950ft. per second. 
This gives 19,260 foot-tons energy with a perforation 
per inch circumference of 511°2 foot-tons, which is equiva- 
lent to the perforation of about 23°7in. of iron. The rule- 
of-thumb would give 23°4in., this being a case when the sectional 
density of the projectile is very high. The gun itself is made 
on the Krupp system. We do not ourselves like the section-—a 
large heavy central tube is strengthened by several layers of 
short steel hoops over it. The whole of the longitudinal strain 
falls on the inner tube, which supports the wedge on the Krupp 
system. The individual steel tubes taper, and consequently 
their thickness from end to end varies, we think, too much. 
We believe that in future patterns the Russians contemplate 
the adoption of the interrupted screw breech in place of the 
Krupp wedge. Whatever may be thought of the details, how- 
ever, the gun is very powerful, and the battery, of course, 
most formidable. As six ships are to be made nearly of the 
same type and power, the addition to the Russian navy is very 
important. 


Our i business, however, is with the Moncrieff 
mountings. The largest disappearing guns in our Navy are the 
llin. 25-ton guns of the Temeraire. We believe that sanction 
has just been obtained for the manufacture of Moncrieff carriages 
for new type long 10in. 31-ton guns. The 51-ton guns therefore 
represent a very great advance in this matter. We understand 
that the Moncrieff mountings employed on board the Admiral 
Popoff have proved to be so good that the Russians have complete 
confidence in the result of this experiment on a larger scale. 
This is the more noteworthy because the Russians do not 
approve of the adeption of steam gear to the same extent as 
ourselves, that is in elevating the gun and in the lesser move- 
ments. The gun, it should be explained, has not yet been fired 
on the carriage we are discussing. The following is a descrip- 
tion of the parts shown as far as possible in Fig. 2. 

The mounting shown in Fig. 2 consists of a cast steel roller path 
D in segments 21ft. 9in.—6°63 metres-—diameter, secured to 
the main deck of the ship, upon which revolves upon twenty-two 
live rollers III, and round a hollow steel central pivot, a plat- 
form composed of a cast steel ring L filled in with a thick 
wrought iron deck, to which, as well as to the outer ring, two 
pairs of gun-carriage sides J are bolted and rivetted. The 
carriage sides are hollow, and composed of pairs of steel plates 
rivetted to steel distance pieces. Each pair of sides carries, in 
| bearings fitted with cap squares, a rocking shaft C, on which is 
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secured a pair of levers X, the upper ends of which are formed 
into the trunnion bearings for the gun, and are fitted with cap 
squares, while the lower ends of the levers have threaded 
through them a spindle, on to which is coupled a pair of con- 
necting-rods, the tail ends of which terminate in spherical ends, 
which abut against the bottoms of the steel hollow plungers, 
which work into the recoil cylinders. These cylinders Y are 
placed in the forward end of the carriage under the gun, and 
are secured by bolts and rivets to the carriage sides and to each 
other. To the upper forward end of each cylinder is fitted an 
eacape pipe A, which joins a recoil valve chest B common to 
each pair of cylinders. The recoil valve consists of an ordinary 
conical valve fitted with w strong steel spindle, which passes 
through a balancing cylinder and stuffing-box towards the main 
rocking shaft C, which carries the gun. Inasmuch as the 
weight of the gun has more and more effect on the plungers 
as it falls, it is necessary to vary the load on the recoil 
valve, because a hydraulic pressure which would be suffi- 
cient to hold up the gun in any position will be too 
great to allow the gun to recoil down to the proper loading 
position. This adjustment is effected by loading the recoil 
valve by means of disc springs E threaded on its spindle and 
abutting on a crosshead F, which is connected by means of a 
pair of tension rods with a cam movement on the main rocking 
shaft, the cams being so arranged that there is least tension on 
the springs when the gun is up, and most when it is quite down. 


Gun Mounting on the Moncrieff Disappearing System, to mount 
two 12in, breech-loading rifled guns of 504 tons weight for the 
Imperial Russian Navy. By Easton and Anderson, 3, White- 
hall-place, London, and Erith Ironworks, 


Calibre ofgun .. .. .. 12in. 805mm. 
overall... .. SG 9°14 metres, 
Weight... .. .. .. 50°47 toms .. 51,271 kilos. 
Weight ofshot .. .. .. .. .. 831°5 kilos, 
Weight of powder .. .. .. .. 248Ib. 112°4 kilos. 
Muzzle velocity .. .. .. .. 1950ft. . 591°8 metres, 
Weight of carriage .. .. 100 tons - 101,134 kilos. 
Fallofgun .. .. .. 1°22 metres. 
Diameter of turrets .. 85ft. din . 10°82 metres. 
Height of turret.. .. . 2°74 metres, 


The outer end of the valve spindle is screwed, and carries 


a disc and pair of nuts, by means of which any desired | — 


initia! tension may be placed on the springs. The pressure in 
the recoil cylinders during discharge is expected to vary between 
48 atmospheres and 55 atmospheres. The water from the 
recoil valves is disc into a large cast iron pipe common to 
both pairs of cylinders, by means of which it is conveyed into 
the central pivot casting, and so back into the tank from which 
the pressure pumps draw their water. For raising the guns, 
water, under about 66 atmospheres pressures, is admitted to the 
rear and upper end of the cylinders—that is, the ends nearest 
the centre of the carriage by means of a stop valve controlled 
from the side of the carriage. The plungers do not fit their 
cylinders fully, but terminate in pistons of a little larger dia- 
meter, through which there are holes which always keep up a 
free waterway between the forward end of the cylinders and 
the annular space to the rear of the pistons. The pipes H H, 
by which the water for raising the gun enters, communicate 
with the cylinders close to their glands, the water makes its 
way freely through the pistons to the forward end until the 
pistons reach the opening of the pipes, and then, as the gun 
rises further, the pistons gradually close the opening, and thus 
by throttling the water bring the gun gradually to rest in its 
firing position. The guns can be lowered slowly by letting the 
water escape from the cylinders through a small screw stop 
valve placed beside the main lifting valve, the water in this 
case also returning to the pump tank. The rotation of the gun 
platform is effected by means of teeth L cast in the upper roller 
path which forms the frame of the platform. Into these teeth 
gears a cast steel pinion keyed on a vertical shaft, which 
descends through the main deck to that beneath M, where it is 
actuated by a double-acting three-cylinder engine, the move- 
ment of which can be controlled through the centre pivot by means 
of a system of rods and levers worked by hydraulic notch hand 
gear placed between the pair of guns. Theelevation of the guns 
is accomplished by elevating bars N attached at their upper ends 
to trunnions formed on the rear ends of the guns, and at their 
lower ends to screw lifting gear contrived in the hollow carriage 
sides about O, and so adjusted in form and disposition that the 
guns always recoil into the same loading position whatever the 
elevation may be. The gun platform is prevented from turning 
excessively from the discharge of a single gun by means of a 
brake P worked by hydraulic pressure, and it is locked in the 
loading position by a bolt, which is shot by the same agency; 
the application both of the brake and of the bolt is performed 
automatically by the hydraulic hand gear for rotating the 
platform. 

Hydraulic pressure is supplied by means of a direct-acting 
automatic duplex pumping engine R, capable of delivering 
20 cubic feet per minute under a pressure of sixty-six atmo- 
spheres ; this pump may be placed in any convenient position 
in the ship. The water under pressure is pumped into an air 
accumulator 8, composed of nine steel vessels grouped together 
and of a capacity sufficient to raise both guns once into the 
firing position without the assistance of the pump. The com- 
pressed air in the accumulator is supplied by a small torpedo 
air compressing pump. The ammunition is served by means of 
an inclined endless chain actuated by small steam engines T, 
and is rammed home by means of telescopic hydraulic rammers 
U ; the sighting platform may be seen at V, and a piece of 
barbette wall at W. 


TEN AND TWELVE-INCH ARMSTRONG GUNS 
AT CADIZ. 


Masor C. Jongs, late R.A., gives an account in the current 
number of R.A. “ Proceedings” of a trial of 10in. and 12in. guns 
supplied by Elswick to Spain, which took place at Cadiz last 
December. It is not necessary to give all the details, because 
the guns, which were put in hand in 1882, are not of the newest 
pattern. They are both breech-loaders, made of steel and coils 
of iron, with Elswick obturators. The 10in. gun weighed 
26 tons, the 12in. 43 tons, having barrels something over 
25 calibres long. The projectiles weighed 400 lb, and 700 lb. 
respectively, and were fired with charges of 200 1b. and 310 Ib., 
having muzzle velocities of 2025 and 2000 feet-seconds and 
11,374 and 19,415 foot-tons muzzle energy. Calculated perfora- 
tion at muzzle, 19°5in. and 23°5in. of iron. 

The mounting, and security of pivot and foundations having 
been tried, chilled projectiles were fired at armour targets of 
the nature shown in Figs. 1 and 2, The latter shows the back 
of the target before it was made up for firing, with a sand-bag 
butt to prevent movement of the target and to stop the shot. 
The target, as will be seen in re, consisted of four thicknesses 
of plates each 10 c.m, (3'94in,) thick, 153in. in all, backed by 
25in. of wood, to which it was bolted, as shown in Fig. 1. The 
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12in. gun fired three rounds at this structure, of which the 
following table gives the details :— 


“a Weight of | |Range re- 
8! Weight chilled | Striking presented 
5, of projectile velocity at Recoil. | by strik- Penetration. 
fe charge. |filled with|246 yards., ing velo- 
| | sand, city. 
Ib. Ib. ft. per sec. inches. ards. 
Through and 
1); 2200 690 1875 | 2950 { about 1 into 
sand butt. 
| 695 1588 415 2850 Ditto. 
| 
| | Through and 
3, 1543 689 1440 270 4080 { about 1 into 
sand butt. 


The three projectiles struck the spots aimed at exactly, the 
plate being as shown in the table, 225 metres—246 yards—from 
the muzzle of the gun. The three projectiles were dug out 
from the sand at the back of the target. The first two were 
entire, the third one was partly broken. That the 12in. gun 
shut with 1575ft. striking velocity should perforate 15jin. in 
four layers is only to be expected. The projectile having a sec- 
tional density expressed by Ls = 0-4, the rule-of-thumb of 1 
calibre perforation for every 1000ft. velocity holds good very 
nearly—that is, the perforation due to 1575ft. velocity is not far 
from 18'9in. It actually works out 18°3in. for a single plate, and 
for one made up to four thicknesses 20in. The projectiles were 
therefore sure to perforate. The noteworthy feature is that 
they held together so well after perforation. They were selected 
haphagard from the supply, and therefore show that at Elswick 
a remarkably high degree of excellence has been reached in 
chilled or Palliser projectiles. The same thing has taken place 
at Woolwich. It is not a matter of unqualified satisfaction to 
us to notice this, because we fear it tends to keep back the 
development of steel shells. So long as soft iron armour is 
fired at, the most excellent steel can offer hardly any advantage 
over chilled iron for projectiles beyond that of holding better 
together after perforation is accomplished. Even against some 
steel-faced armour or very soft steel, it appears questionable if 
steel shells offer any commensurate advantage for their great 
cost. Unfortunately against really hard armour we have reason 
to believe that chilled iron could not compare with steel at all, 
and this class of armour is seldom fired at in this country. 

To return, however, to the Elswick guns, we have only to add 
that the trial is reported as satisfactory in all respects. The 
feature that chiefly strikes us is the excellence of the projectiles. 


DESTRUCTION OF ORDNANCE BY GUN-COTTON. 


In the last number of Royal Artillery “Proceedings” is an 
account of the recent destruction of guns at Alexandria by charges 
of gun-cotton detonated in water, by Captain Bedford, Royal Navy, 
communicated by Major W. 0. Smith, R.A. One example of 
these may be valuable as a sample. Of course, detonators fired 
by electricity were employed. An Armstrong 10in., No. 2354 
of 1870, weight 39,876 1b., standing on an iron carriage on an iron 
platform, elevated as far as possible. 


Appearance of “A” coil ‘underneath. 


First trial,—Filled with water and a charge of 44 1b. gun- 
cotton in two canisters of 2} 1b. each, one being dry gun-cotton, 
the other wet. The charge was resting about the centre of “A” 
coil. Result.—The coils of the chase slightly parted in places. 
Steel tube apparently uninjured. “A” coil opened and cracked 
just where the charge rested. Total length of largest crack 
about 9in., breadth about jin., ee right through the coils. 
There was also a slight crack on the top of “ B” coil about 6in. 
long. The gun and carriage recoiled on platform in. 

Second trial.—Gun filled with water, and a charge of 9 lb. of 


gun-cotton placed in line with the trunnions, 6} lb. wet gun- 
cotton and 2}1b. dry. Result,—The steel tube was badly cracked 
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longitudinally, beginning about 3ft. from the muzzle and running 
about 18in. “ A” coil was split right across, the split being quite 
in. broad. “B” coil was also split right across, the breadth of 
split being slightly less. Both these were on the top of the 
gun. The chase was badly cracked in the right side, running 
about 18in. from “A” coil. The welds of the chase coils werea 
good deal opened. The cracks in “A” coil caused by the first trial 
were unaltered. The gun was completely disabled; on being 
filled with water for the third trial the water ran out from the 
crack in “ A” coil. 


Top of gun. 
Right sie cf chase. 


Third trial.—Two charges of 9 lb, 24ft. a) ; lower charge 
on bottom of bore. Three canisters 4 be gene one of dry in 
each charge. The bore filled with water as far as it would hold, 
viz., to and including “B” coils. Result,—The chase and “A” coil 
with tube were blown away about 15 yards. Thechaseand “A” 
coil were broken up, but all that part of steel tube was intact. 
“B” coil was split and broken, merely hanging on to breech-piece 
by a small piece at bottom. The breech-piece was cracked the 
complete length, crack about }in. broad. The recoil of the 
carriage was 4ft. The experiment would have been more com- 
plete had a charge been fired without water. 


ABANDONMENT OF ONE OF THE OLDEST IRONWORKS IN YORK- 
SHIRE.—During the past week the last ray of hope in connection 
with the establishment of the old and well-known Elsecar Works, 
near Barnsley, has vanished. The works, which were replete 
with valuable machinery for the ma ope of producing sheet, 
and bar iron, in addition to other kinds of work, have been i 
on by Mr. G. Dawes, the property belonging to Earl Fitzwilliam. 
The lease expired at the close of last year, and not being renewed, 
the machinery and plant were dismantled, the hammer i 
blown up with dynamite. The buildings, which belonged to Ear 
Fitzwilliam, were left standing, and h were entertained that 
the works would be again restarted either by the noble owner or 
some district firm. This, however, cannot be the case, as during 
the week five large chimneys connected with the various depart- 
ments, for many years so briskly carried on, have been pulled 
down. The work, which has been executed by Messrs. Haigh, of 
Hoyland, by his lordship’s instructions, was witnessed by a large 
company of the astounded villagers. The first of the chimneys 
fell on Saturday and the last on Tuesday night. They were cut 
round at the base and wooden wedges inserted, and these being 
removed, they. were allowed to fall. At such an epoch in the 
history of the works it cannot fail to be interesting to note that in 
1796 one blast furnace was at work at Elsecar, which yielded 950 
tons. In the year 1806 two furnaces were in -blast at Elsecar, 
belonging to Messrs. Darwen and Co., whick yielded 2495 tons of 

ig iron. —? to the year 1823, three furnaces appear to 

History appears to silent respecting the wor ween 
years 1993 and 1851. In the latter year three furnaces were 
returned as out of blast at Milton and Elsecar. On coming into 
the hands of Mr. Geo. Dawes the works were extended. In the 
year 1869 two of the blast furnaces were built, the other two —_— 
of an older construction. Each furnace yielded about 150 tons o' 
iron per week. In the year 1882 there were 31 puddling furnaces 
and two rolling mills at work. At the close of 1880 three out of 
the four furnaces at Elsecar were in blast. One of these was 
blown out early in 1881 and the others were damped down before 
the close of the half-year. The Pe furnaces and mills were 
partly worked up to the close of last year. The Milton Works, 
which adjoins those at Elsecar, have also been partly dismantled. 
At these works in 1806 there were one if not more furnaces in 
blast. In 1823 two furnaces at Milton yielded 2187 tons. In 1882 
five —a mills and fourteen puddling furnaces were at work. 
The two blast furnaces were blown out in the year 1883, and the 
works were then closed. In connection with these under- 
takings, an extensive staff was at one time employed. . Dawes 
for a number of = enjoyed an easy contract for coal for the use 
of the works, which were drawn from the collieries bel to 
Earl Fitzwilliam. The dismantling of the works is a sad to 
the neighbourhood, which is a popular one, whilst it, to a great 
extent, reduces the output of pig and finished iron. 


Fic.1! 
Af 4/4 
we 
= = VERTICAL’ 8 80 TION 
| 
: 
| il | 
| 
| | 
| 
4 
| ij 
| 
| Z 
| 
| 
i i 
| a | 
«ll il 
| 
| 


ENGINEER. 


THE 


248 


Sept. 25, 1885. 


sem ‘Aepmyzeg ZaIpua yoom oY} 
0} SIOZISIA JO JAQUINU SNOILNAANT 


SAVY PUB SOUTYOVUI jo JequinU 
pue ‘poamber st quejd jo yunome 
Ul “ZONPCIA 94} UI 10 94} UO 04 £10} 
-eredoid ‘moZse[x) SYIOM PUB [OITY “UIA\ “SISSOTY 4B puv 
podeys st [29048 oy} JO sed CT jo 
Uv ‘yout orenbs rod JZ [9038 ay} 
ut ‘yueo Jed ¢Z.g jo ue ‘qour erenbs sod 
Buteq $380} 043 ‘poqsez ST FIOM 94} [0038 PUL 

JO 043 03. dn 

oy} JO ysourje fur ynd 

ore siaid x1s-444310 JO 
-epunoy jo —= 
SMOTIOJ SB aq 03 
Ageiq oq Avur yonpeta 
jo sseaZoid oy, 
cures 043 4% dn 
siaid of} Jo UOT Fy 
poster oq wey} 
pue “gonpera oy} ur 
04 4no pozeop oq 
weds yove pus 
yorya Aq Zutoq 
ore pue 
94} JO oY} osod 
-imd 10} poqzoore 
uo Zuteq ere sueds 
1904114} 94} JO 
-oe1a 103 Apvor pue ov 
sueds 0318] 043.103 98043 ydooxa 
si9pi13 04} pue 
opis uo sueds 
pue opis 043 uo 
SAVY 944 UO 
anoj-4409M4 Jo pue opis qynos 
oy} uo sisid jo 


NOILSSS SSOUD 


oy} Surquts 103 
pesn useq sucozuod 
JO ANOT 94} JO st 


48013 e804} 10 
feu yy 103 
-jsod out payeoy woozuod 044 
oy} ore pue 
oy} 
st yydep oy} [yun 
-o1d oy} se 
urveys jo suveu Aq pazooyo 
ST OY, ut 
poysn{pe poyoid ore 


NOILISS 


OM} 943 pues Suryuis ut poambas uour 
pester eq avo 94} 94} JO Pq 94} 0} WITT AY 
SIOUIO $31 JO Yous ye ‘uoozuod Jo 47 
Aq poqydope ogy, ‘yuns uaeq 
st suvds Jo syodered Jo 1938013 043 ‘Lem 
4@ OY SMOTIOJ SB ST SHIOM JO 07448 OY, 
out pus sUINI 944 JO prvog oy} pastes 
-sonb 8 0} Zutmo SBM SYIOM OY} 


TOI SI Y 


‘adeys pozesnii00 v possoad 
pue syZno1y 03 sB Os ‘10430303 
sazejd pue youuvyo jo ‘suvds 
94} st pue Ul pazeBn1100 st 
yoop 10 eyy, Jo doz uo 
JO 04} Zuleq souo OM} 
-£yuamy—suvds 04} Jo 4ser Jo W044 
oy} 48 pues Zuleq 043 
pexoeq-Zoy jo ore e104} suvds jo 


AVL @HL CHAO LOAAGVIA 


S19PILF OY} JOSUOISUOUIIp J, puv ‘aay, 1930304 
‘soqurd JO SI SI} JO OUT, 
*s19pi13 oy} 03 ouo do} oy} You | 
Aq roid 943 Jo doz 10430803 poutol or¥ 
*8}[0q WOal Aq oy} 0} payousze suodt Yo JO 
& JO St YOIYA JO oseq Jo 
[euoFez00 uv sostr oy}, oaoqe pue yous jo doz 
oy} eojag ey} JO ZuLMoos 
JO JO oq 07 8¥ O8 ‘BALI JO pog O43 
MOTO 0F "950% syydap 03 yuns Suteq 
1OJ WOIT Jo 0} Sut 


NOILSSS 


NV1Id IWH3N39 


SNVdS SIGVIIAVN SHL 


MUN 


-u00 0} ¢ JO ynoge Jo 
JO UOIT FYSNOIM VSI pues YSIY oAoge 
Jo suvds sey yonpeta ‘¢ 
pue pony dso Zaystxe ey} 4S¥[ OUT, pus 
UO ‘suUUIN[OO UOT 4s¥o UO pezioddns 
jo suvds moj osaq} 03 4xou pesodoid jo 
qsisuoo—Qg gy sioid usamjzoq—sueds jo omy, 
sepunq ey} jo pasodoid pue Suysixe oy} Loy} 
-oq UI yonp 
-BIA 04} JO pue JO 
04} 98 suvds ony, *z 
ySinquipy 
UMA 044 Jo 
uorzounl 03 pus 
Jo 07 [enbe st Zurgore oy} jo 
‘uvis Jo soyore Jo 
Suryore oyy, *T 


NOILQZS SSOYD 


qnoqe 09 pus sepuncy oy} Joao] 
[IL OY} Seonper “FIT Url T 
431) Jo Lem 
310Y OY} OY} Jo 
4310 st suvds Jo 


MOU 04} JO 
pue puw Jo 
-A9Au09 OY} posn ore JO 
48 Zuteq st yonpera 
Avy, OGL “61ST jo 
patopuel SBM Gory 
Avy, oy} oovpdor 0 st 41 
ey} JO pue 

SI ZIAVUACISNOD 

‘MoTuvg auoamvap Ag 


WLONGVIA AVL MON 


=F 
¥ 


fy 
a 
| 
4 
ts Xi 
dit 
a 
(| 
re ff. 
fe 
6. 
|Z | 
‘Bi | 
| 3) 3 
| 
— = 
J 
| | 
| 


Sept. 25, 1885. 


THE ENGINEER. 


249 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tue state of the iron trade has not shown much alteration this 
week, No further accession of strength has generally taken place, 
and opinion is divided as to what we may expect in the next two 
or three weeks, On October 7th and 8th the quarterly meetings 
will be held, and these autumn gatherings often prove the most 
important of the whole year, It is not now thought likely that 
prices at those meetings will show much increase upon the rates 
which ruled at the July meetings, 

Sheets will undoubtedly be firmer than any other description of 
iron, but marked bars are likely to be re-declared at £7 10s., with 
£8 2s. 6d. as the Earl of Dudley’s quotation. Ordinary bars will 
be £6, and common £5 10s. down to £5 7s, 6d., and occasionally a 
shade less, 

The galvanised sheet makers keep busy. Merchants are making 
more forward inquiries than for a considerable time, Australia, 
New Zealand, South America, India, and the Cape are all buying. 
There is a fair amount of unanimity among makers in demanding 
the 5s, advance. The Wolverhampton Corrugated Iron Company 


are making an extension of premises, and their capacity of output P 


is 1400 tons per month. 


Plate makers are still subject to a deal of competition from 
the North of England ironmasters. Plates for pipe making, con- 
structive engineering, and other purposes, are being ordered from 
the North by consumers in this district. 

The business of Messrs. John Knight and Co., Cookley Ironworks, 
makers of best sheets and tin-plates, is being converted into 
=— liability company, with a capital of £50,000, in £10 
shares, 

Pig iron is without much alteration on the basis quotations of 
39s. to 40s. for Derbyshire sorts, 41s. 6d. for Lincolnshires, 
55s, to 57s, 6d. for best Staffordshires, and 32s, 6d. to 35s. for 
common, 

Some fresh bridge work on colonial account has recently come 
into the district, and with one important firm a fair contract of 
this description has been placed on account of Japan. 

The Horseley Engineering Company, Tipton, has secured the 
contract for the supply of 4300 tons of wrought iron pipes for the 
Government water supply at Sydney, New South Wales. The 
vies are of 6ft. mean internal diameter, and of 12ft. lengths, and 
will be sent away in four segments. They will reach a distance of 
nearly five miles. The plates are to be capable of withstanding a 
tensile strain of not less than 20 tons, with an extension of not less 
than 8 per cent. of the tested length. The bars are to withstand a 
strain of 23 tons, with an extension of 15 per cent.; and the rivet 
iron a strain of 26 tons, with an extension of 18 per cent. The 
work will be delivered in about twelve months, Tenders for the 
contract were invited in New South Wales as well as in England, 
and nine colonial tenders were received, in additi inet 
Lem ay tenders. The colonial tenders, however, were so much 
higher than the English, that the Minister of Works had no alter- 
native but to accept one of the latter. 

The bridge and girder work which the Horseley Company has 
recently booked includes a lattice girder bridge of 250ft. span, by 
32ft. wide, weighing in all 750 tons, for the Buenos Ayres and 
Consenada Port Railway. The company is also building about 


has this week been selected for nomination to the office of mayor 
next November. Mr. Wright has accepted the nomination. 

A conference of miners, to which most of the mining districts in 
Staffordshire and the Midlands have appointed representatives, 
commenced to-day—Thursday—at Nottingham, with the intention 
to press for an advance of 15 per cent, 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.—The market has pretty nearly returned to its 
previous normal condition of quietude, and although prices do not 
return to their previous low basis there is very little buying going 
on at the rates now being quoted. There are, however, buyers in 
the market who would be prepared to place large orders for jis 
iron even at some advance upon old rates, but they are not dis- 
posed to give the full prices that are being asked, and as makers 
are not at all inclined to give way, business is held in suspense. 
The general tendency seems to be rather in favour of waiting; 
makers are apparently content to work on with the orders they 
have on their books—which in some instances are full up to the 
end of the year—rather than meet buyers with any concessions to 
effect further sales, whilst buyers prefer to hold back from further 
urchases at present rates until they can see what turn the market 
is likely to take. The manufactured iron trade, which has not 
been appreciably affected by the recent spurt so far as any upward 
movement in prices is concerned, remains about stati y, with a 
steadier business doing, and makers firm at late rates. 

There was a full average attendance on the Manchester iron 
market on Tuesday, but generally only a slow business was 
reported. Lancashire pig iron makers have been selling pretty 
freely in forge iron to the finished iron works in the immediate 
district on the basis of 39s., less 24, delivered equal to Manchester, 
and they are very firm at this figure, with 6d. per ton more quoted 
for foundry qualities. For district brands the minimum quotations 
are also on the basis of 39s. to 39s. 6d., less 24, for forge and 
foundry qualities delivered equal to Manchester, but no sales of 
any a wy are reported at these figures. Outside brands are 
without change, and for Middlesbrough iron prices are very firm at 
40s. 10d. to 41s. 10d. net cash, according to brand, for delivery 
equal to Manchester. 

For hematites only a very poor demand is reported at 52s. to 
52s. 6d., less 24; good foundry brands are to be readily got for 
delivery into this district. 

In the manufactured iron trade a fairly good demand is reported, 
but there is no pressure of orders in the market, and makers are 
not able to hold out firmly for any general advance in prices. 
Here and there a slight advance upon late rates is being quoted, 
the strongest tone being shown in sheets, for which local makers are 
now quoting from £6 15s. to £7 per ton delivered, but for good 
specifications the minimum figure remains about the average basis 
on which business is done. Bars are only in moderate demand, and 
it is exceptional where more than £5 5s, is being got, and for 
hoops, ose orders have recently been coming in more freely, 

rices do not average more than £5 15s, per ton delivered into the 
district. 

The condition of the engineering trades remains without mate- 
rial change. Here and there works are busy, and I hear that 
further large orders for textile machinery are coming into this dis- 
trict from Scotland, but the general position is one of slackness, 
with no present indication of improvement. 

Messrs. W. T. Glover and Co., of Salford, have in hand a new 


220 tons of heavy wrought iron box — for warehouse t 

at the Brunswick Dock, Liverpool, on the London and North- 
Western Railway. A two-lift gasholder which they have in hand 
for Wrexham is of 28ft. diameter and 120ft. in depth. 

_ The Patent Shaft and Axletree Company is steadily occupied 
in its varied engineering departments, but it does not report 
any special activity. It anticipates to benefit by-and-bye from 
the increased railway extensions in the Indian Empire. The 
Director-General of Stores for India is enquiring for a supply of 
triangulated girders of 170ft. span for the State Railways, together 
with brass boiler tubes and other work. 

A large business continues to be done by the Patent Shaft 
Coney in railway wheels and axles for home and foreign 

ways. 

The railway carriage and wagon builders are experiencing a good 
demand for heavy wrought iron carriage and wagon underframes 
and other frame ironwork on account of the Indian and South 
American lines, and for some other export markets. The demand 
for finished rolling stock is, however, slack. Messrs. Brown, Mar- 
shalls, and Co. have just booked some good orders for iron under- 
frames for the Nizam’s guaranteed State Railway. They have 
also contracted for a couple of magnificent saloon carriages, which 
will be fitted with dining and drawing-rooms and other complete 
apartments, for the Western Railway of Buenos Ayres, The com- 
pany has just sent away twelve saloons to London and South- 

lig 

e demand for electric light machinery keeps good. Messrs. 
Elwell-Parker, Wolverhampton, are full a work, Their recent 
contracts include a dynamo of 25-horse power, and fifty accumu- 
lators, each weighing about 2 cwt., for the San Paulo Railway. 
The accumulators are of power to run about 300 incandescent 
py but it is the intention of the railway company to employ 
are lights when repairs are going on. The same firm have lately 
sent off a consignment of lighting batteries for a locomotive manu- 
facturing company in Switzerland which would supply about 
fifty or sixty lamps. bm | are also supplying two of their 
new four-pole verti dynamos, each capable of running 
— lamps to Lloyd’s Register for their new buildings in 

ndon, 

Engineers who cater for the corrugated sheet makers are toler- 
ably well employed. The re-start of the extensive Osier Bed 
ironworks in Wolverhampton, by Messrs. J, Lysaght, may possibly 
bring out a few engineering orders, 

The limited amount of railway extension abroad continues to 

rate unfavourably on the business of railway fastening makers. 

he Patent Nut and Bolt Co., Smethwick, seems, however, to be a 
favourable exception, since this concern is still running briskly, 
and is understood to be making good profits. 

Messrs. Clark and Bunnett, London and Birmingham, have just 
erected two hydraulic lifts of improved form at the new Birming- 
ham Liberal Club, The main lift is said to be the finest specimen 
in existence. Its principle is very simple. The cage rests upon 
a piston 60ft. long, which rises from a cylinder sunk to a corre- 
sponding depth below ground. The Fee acts directly on the 
ey and as there is no machinery from above, the speed of the 

ft in rising cannot become excessive, depending as it does upon 
the s with which the water can be pumped into the cylinder. 
The descent is equally safe. The power is accumulated by one of 
Messrs. Crossley’s patent ‘‘ Otto” gas engines, 

The revival has not yet reached the wrought iron tube firms, 
although the season is rapidly advancing when the books should be 
filled with winter orders. I have information, however, that the 
annual reports of one or two exceptional firms, shortly to be issued, 
will show that capital dividends are being earned. 

The Birmingham and Wolverhampton Chambers of Commerce 
have taken action on the list of questions issued by the Royal Com- 
mission on Trade. Both Chambers have appointed a special com- 
mittee to consider the document, and report back. The instructions 
of Wolverhampton are coupled with the distinct proviso that the 
committee is to report only upon questions of fact, and not upon 
questions of opinion. The same Chambers have also semaivet 4 to 
assist in a conference of the whole of the Chambers of Commerce 

mdon pro in conjunction with the Indian and 
Colonial 

. Jose’ - Wright, principal in the ironmaking firm of 
Messrs, E, T, Wright and Sons, Monmoor Works, Wolverhampton, 


fuel i in which several improvements are being intro- 
duced. One of the principal features is the construction and 
arrangement of the Pipes 5 these have been reduced in diameter 
from the 4in. pipes that are usually employed, to 3in., and this 
enables a zigzag arrangement of the pipes to be introduced with- 
out blocking up the draught in the flue, whilst a thinner pipe can 
also be employed, which is a further advantage in getting the best 
results from the waste heat. The distance between the centres of 
the pipes across the flues is 9in. and Gin. in the depth, so that 
while as large a surface as possible is exposed, against which the 
heat actually impinges in passing through the flue, a sufficiently 
clear space is left to prevent any serious obstruction of the draught. 
The pipes are fixed into bent ends at the top and bottom and held in 
position by a top plate, which prevents the draught escaping into the 
flue without passing round the pipes, whilst it can be readily removed 
for replacing pipes or scrapers without the necessity of going into 
the flue. The scrapers are also of improved design, and are made 
in three sections with an acute angle, so that they act as a knife 
against the scale of the pipes. The gearing for actuating the 
scrapers has also been very much simplified, and the whole appa- 
ratus is carried complete on an iron frame. This economiser is of 
the rapid continuous circulating type, but Messrs. Glover intend 
applying the same arrangement of pipes to Green’s system of slow 
circulating economisers. 

Improvements in high and low-pressure filters, for dealing with 
large quantities of water et for works’ p , have also 
been introduced by Messrs. Glover. The chief feature in these 
filters is that they are fitted with horizontal and vertical filtering 
beds, by means of which an exceptionally large filtering surface is 


obtained in the smallest possible space. The horizontal bed is | Tuesda 


termed the first filter bed, and this is charged with an inexpensive 
material, which, when saturated with deposits from the water, is 
raked out and thrown away, and the bed recharged with fresh 
material, an operation which can be effected in about fifteen 
minutes. The vertical filter beds are arranged in double sets, and 
are called second filter beds, The vertical position of these beds 
revents the deposit of dirt on their surface, and it falls to the 
ttom of the cistern, whence it is blown out through a slush trap. 
These vertical filter beds stand immersed in the water, which passes 
through perforated holes and the filtering material to the centre, 
from both sides at the same time; it then passes through valves 
into a longitudinal pipe, and forward to where it is required. To 
cleanse the vertical filter beds a back-pressure bed is applied to one 
end of the longitudinal pipe, which conveys a pressure of steam or 
water to the inside of the vertical filters, whence it drives the filth 
which falls to the bottom outwards, and thence through the slush 
trap. Several low-pressure filters of this have recently been 
supplied to works in this district, for dealing with from 5000 to 
gallons per hour; in one case filtering the river Irwell water, 
and in another canal water, with, I understand, excellent results. 
Another filter for dealing with 10,000 gallons of canal water per 
hour is being erected at Huddersfield. 

After the statements recently made that in face of the superiority 
of the Belgian engines shown at the Antwerp Exhibition, English 
makers need not expect much work from the above quarter, it may 
be interesting to mention that Messrs. Browett, Lindley, and Co., of 
Salford, have received an order for a pair of mill engines for 
Belgium, which are to be constructed of their most recent type, 
with automatic link expansion gear, and controlled by Porter 

overnor. The engines are of 40-horse power, and have a pair of 
4in. cylinders on Corliss frames ; steel is used for the shafts and 
pins throughout, and all the working joints are case-hardened. 

In the coal trade anticipations of an advance in prices next 
month is bringing forward an increasing demand for house-fire 
coal, but in no other class of fuel is there any improvement. 
Requirements for iron-making and steam purposes continue 
extremely limited, and common round coals are as bad to sell as 
ever. e continued strike in the cotton trade, and the depression 
in other branches of industry, are throwing a large quantity of 


engine fuel upon the market, and slack is quite a drug, with lower | R. 


prices being taken to clear away stocks than have been known in 
the market for years past. At the pit mouth prices average about 
as under :—Best coal, 8s. 6d.; seconds, 6s. 6d. to 7s.; common, 5s. 
to 5s. 6d.; burgy, 4s, 6d. to 4s, 9d.; best slack, 3s. 6d. to 3s, 9d., 
with common sorts to be got at from 2s. 3d. to 2s, 6d. per ton. 
Collieries here and there are still tolerably busy with orders for 
shipment, ,but generally the shipping trade is reported as being 


quiet, with extremely low prices being taken to secure orders, and 
steam coal delivered at the Garston Docks and the high level, 
Liverpool, can be got at from 6s, 9d. to 7s, 3d. per ton. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THERE are additional indications that another agitation is about 
to be commenced for an advance of wages in the coalfield. This 
time the note of warning comes from Derbyshire. On Saturday a 
conference of Derbyshire miners’ delegates was held at Chester- 
field, when the report of what passed at the Manchester meeting 
in July last was submitted. At that conference it was resolved to 
bring before another gathering, to be held at Nottingham, the ques- 
tion of requiring an advance of 15 per cent. on the present rate of 
wages, and the best means of obtaining it. The committee 
expressed the opinion that the best way to secure the advance will 
be by laying the whole mining community idle, and afterwards 
limiting the output, either by working shorter hours or fewer days 
per week. The Derbyshire miners have approved of this pro- 
gramme, and appointed a deputation to represent their district at 
the Nottingham Conference. 

The miners of the St. John’s Colliery, Normanton, have been 
strongly advised by a circular issued by the local branch of the 
Yorkshire Miners’ Association to join together for the purpose of 
securing an advance in wages. ‘They are told that the advance 
obtained three years ago was lost because they became disorganised, 
and the masters took advantage of the opportunity to lower wages. 
If they became united again, the men are assured “‘there is no 
combination of dollars that can ever equal the power of the work- 
ing man.’ 

‘The Sheffield Chamber of Commerce have had under considera- 
tion a series of questions propounded by the Royal Commission cn 
the Depression of Trade similar to those which have been sent to 
the other Chambers throughout the United Kingdom. There has 
been a singular display of feeling of a political character about the 
manner in which the various Chambers have treated these 
requests of the Government Commission. This diversity of 
opinion has, no doubt, arisen out of the controversy popularly 
known as “‘ Fair-Trade v. Free-Trade.” There was less of this at 
the Sheffield Chamber of C ce than at others, but still there 
was some attempt made to have the questions shelved. The 
majority of the Chamber, however, did not feel at liberty to treat 
the request of the Commission in this fashion, and they therefore 
appointed an influential committee, consisting of the President, 
Mr. J. Willis Dixon; the vice-presidents, Mr. Charles Beek, 
Master Cutler, and Mr. John Marshall; with Mr. F. Brittain, Mr. 
J. E. Bingham (ex-Master Cutler), Mr. G. F. Lockwood, Mr. E. M. 
Bainbridge, and the secretary, to ider the questions, to answcr 
such of them as relate to facts, and to report upon others that they 
consider cannot be correctly answered. The committee were also 
authorised to issue a circular to the members of the Chamber, who 
are more or less directly associated with all the trades carried on 
in the Sheffield district, asking for information to be supplied on 
any or all of the questions propounded by the Commission. 

‘The Sheffield Chamber of Commerce have also had under con- 
sideration a communication from the Birmingham and District 
Railway and Canal Rates Association, inviting them to attend a 
ary conference at Birmingham, under the presidency of the 

ight Hon. Lord Henniker, with reference to the recent decisions 
in favour of terminal charges by railway companies, the unfair 
preferential rates granted to foreign traders by English railways, 
and to ascertain the best means of protecting the interests of 
freighters in Parliament. Mr. E. M. Bainbridge and Mr. W. C. 
Leng were requested to attend on behalf of the Chamber and 
report the result of the conference to some future meeting of the 
Council. 

Our commercial relations with Spain do not seem to improve. 
While the British Government has obtained the tion of Parlia- 
ment to the extension of the alcoholic scale to the requirements of 
Spain, the Government of that country has neglected to carry out 
their side of the engagement, to admit British commerce to most 
favoured nation treatment throughout the Spanish dominion. 
This is regarded as a matter of serious interest to the Sheffield 
district, where a much larger trade can be done with Spain if 
other matters were equal, and competition with German and 
French manufacturers could be maintained. 

By what appears to have been the neglect of the engineer at the 
Oakwell Colliery, Ilkeston, Derbyshire, last Thursday, the cages 
were overwound and smashed, one against the headstocks, and the 
other to the bottom of the shaft. Three hundred miners were 
entombed for several hours, but were subsequently rescued by 
means of a bucket vid the ventilating shaft. Considerable damage 
was done to the engine-house, but work was resumed on Monday 
morning. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE attendance at the iron market held at Middlesbrough on 
y last was small, and but little business was transacted. 
The tone was, however, steady, and as less iron was on offer than 
at the previous market, prices did not fall below the minimum 
then accepted, For prompt and early delivery merchants accepted 
32s. 9d. per ton for No. 3g.m.b. Makers quoted 6d. to 9d. per ton 
more than that figure, and could not be tempted toreduce. Seeing 
that they have orders which will last them some weeks, there is no 
present need for them to press their iron upon the market. 

Warrants are firmly held, the price quoted by most holders being 
34s. per ton. Buyers offer 33s. 9d., but only in exceptional cases is 
that figure accepted. 

The stock in Connal’s Middlesbrough store continues to increase 
at a rapid rate. On Monday last the quantity held was 94,360 
tons, being an increase of 5541 tons for the week. At Glasgow 
their stock is 623,188 tons, the increase last week being 2537 tons. 

Shipments of pig iron from the Tees are so far larger than in 
any previous month this year. Up to Monday last 59,597 tons had 
been sent away, being about 6000 tons more than in the corre- 
sponding portion of August. 

There is no improvement in the finished iron or steel trades, and 
quotations remain as follows: Ship plates, £4 15s. per ton; angle 
iron for ships, £4 10s.; common bar iron, £4 17s. 6d.; steel plates, 
£7; steel angles, £6 10s.; and steel rails, £4 15s. All f.o.t. at 
makers’ works, less 24 per cent. discount. 

The directors of Messrs. Armstrong, Mitchell, and Co. have 
declared a dividend at the rate of 8 per cent. for the year ending 
June 30th last. 

Messrs. Schlesinger, Davis, and Co., of Wallsend, have been 
— on the Adi ty list as builders of vessels for the British 

vernment. 

Dr. Spence Watson, of Newcastle, has again consented to officiate 
as referee to the North of England Roard of Arbitration. The 
employers claim a reduction of 74 per cent., the men objecting to 
any further reduction whatever. The date of the arbitration has 
not yet been fixed. 

Two eminent and old-established Tyneside firms have just 
decided on amalgamation and re-construction as a private limited 
company. The firms in question are R. and W. Hawthorn and 
Co., locomotive and marine engineers, and Andrew Leslie and Co., 
iron and steel shipbuilders. The style of the new company will be 
and W. Hawthorn, Leslie, and Co. Mr. Leslie, who esta- 


blished the iron shipbuilding business some thirty years since, and 
with indomitable pluck and perseverance, through great difficulties, 
worked it up to a high state of prosperity, retires. His partner and 
epartment, e engineering departments wi conduc’ 
precisely as before. There are many advantages in the 
application of the limited principle, even though the pro- 
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prietary and management remain unaltered. Not the least of 
these are the facility afforded for transferring shares, for resigning 
leading positions, and appointing successors to them, and for asso- 
ciating together capitalists of varying means without unlimited 
liability.. The above firms evidently appreciate these advantages 
just as those which composed the eminent and prosperous com- 
wed at Elswick and many others have done. There is little 

oubt that they will be as successful in the future as they have 
been in the past. 

The remarkable quiescence which has succeeded to the spurt in 
the iron trade, and in the value of public securities, which set in 
a ago, caused the latter to be the 

per boom.” are now agreed that it at the wrong end; 
tee words, that it enhanced the value of materials before there 
was any increase in the consumption of them. No one can find 
any increased activity in those trades wherein pig iron is used. On 
the other hand, there has undoubtedly been a transference of the 
ownership of stocks, from makers, brokers, and merchants to out- 
side capitalists. This is a solid advantage so far as it goes, but it 
has done nothing whatever to re-employ idle labour and set the 
lagging wheels of industry going. The managers of the daily 
newspapers in the North naturally lay themselves out to 
supply whatever information their readers are eager to obtain. 
Thousands of the latter seek with greediness every aoe we | 
for some tidings, some signs of better times. It cannot be wonde: 
at, when hopeful news does arrive, it is made too much of. That 
which recently came from America to the effect that railway pro- 
perty there had risen in value was talked about, written about, 
expanded, enlarged upon, speculated upon, and operated upon, 
until great expectations were excited as to returning mere gpa 
here. These expectations have not been realised—at least, not 
yet—and considerable disappointment has naturally ensued. The 

“bears ” especially sneer at the newspaper boom, and are hard at 
work at their old game of bearing prices. It is to be hoped, how- 
ever, that the better feeling will not altogether pass away. It is 
something to have disturbed, even for a brief period, the dead 
level of depression which had seized upon the industrial world 
everywhere. But if, and when, another wave of hope arrives, it will 
be well for the prophesying journals not to be in such a hurry to 
magnify it. Such a policy cannot do any good, and may 
do t harm. In the boom of 1879 the workmen in the iron 


e in the North were excited prematurely by what they read in | trad. 


the papers, sothat they struck in all directions, until they obtained 
heavy advances of wages, and that before their employers had 
reaped - advantage whatever. Three montns afterwards another 
‘strike took place, when the above unwarranted advance had to be 


, taken off, owing to the disappearance of the short-lived boom. It 


is therefore to be hoped that the newspapers will throw their 
influence on the side of moderation and caution, and will not 
encourage, much less initiate, booms of any kind. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been again a rather better feeling manifested in iron 
circles this week. This has been due mainly to an increase in the 
shipments—several thousand tons greater than was anticipated. 
They amounted to 12,214 tons, as compared with 7557 in the = 
ceding week, and 11,021 in the corresponding week of 1884. The 
principal shipments were to the United States, Canada, and Aus- 
tralia. An additional furnace having been put in blast at Gart- 
sherrie, there are now ninety in operation, as compared with 
ninety-four at this date last year. In the course of the week about 
2600 tons of pigs were added to the stock in Messrs. Connal and 
Co.’s Glasgow stores. 

Business was done in the warrant market on Friday up to 43s. 
cash. On Monday forenoon transactions occurred from 42s. 104d. 
to 42s. 114d. cash, the afternoon’s quotations being 42s. 9d. to 
43s. cash. Tuesday’s market was i at 42s. 84d. to 42s. 10d. 
cash. Business was done on Wednesday at 42s. 104d. to 42s, 1 
cash. To-day—Thursday—business was done at 42s. 11}d. cash, 
which was the closing quotation. 

The values of makers’ iron are generally firm, and certain 
brands show an advance. Free on board at Glasgow, Gartsherrie, 
No. 1 is quoted at 46s. 6d. per ton; No. 3, 44s. 3d.; Coltness, 
50s. 6d. and 46s.; Langloan, 48s. 6d. and 45s. 6d.; Summerlee, 
48s. and 44s.; Calder, 52s. and 44s.; Carnbroe, 45s. 6d. and 
42s. 6d.; Clyde, 46s. 6d. and 42s. 6d.; Monkland, 43s. and 
4l1s.; Quarter, 42s. 6d. and 40s, 6d.; Govan, at Broomielaw, 43s. 
and 4ls.; Shotts, at Leith, 47s. 6d. and 46s. 6d.; Carron, at 
Grangemouth, 51s. and 47s.; Kinneil, at Bo'ness, 44s. 6d. and 
43s. 6d.; Glengarnock, at Ardrossan, 46s. and 42s. 6d.; Eglinton, 
42s. 6d. and 40s.; Dalmellington, 44s. and 41s. 

Messrs. Merry and Cuninghame have applied to the Scottish 
Pig Iron Trade Association to have their Ayrshire brand M. and C. 
admitted to the class of G.M.B. It is to be presumed that there 
will be no difficulty about this, provided the analysis of the iron 
is sufficient to warrant its classification. 

The annual meeting of the Monkland Iron and Coal Compan: 
was held in Glasgow on Tuesday. The report, already published, 


adoption, Mr. George Wilson, of Dalmarnock, mov 
received but not adopted. The amendment was duly seconded, 
and Mr. Wilson produced proxies sufficient to carry it. The direc- 
tors proposed by the chairman were rejected in a similar way, and 
others put in their place. It will be necessary to call another 
meeting to sec what should next be done. 

The past week’s shipments of iron and steel from Glasgow 
have included £3414 worth of machinery, £ sewing machines, 
£2200 steel goods, and £41,000 general iron manufactures, the total 
being rather less than usual. The iron goods embraced £9400 
worth of cast iron pipes for Monte Video, and £6400 pipes, &c., for 
New South Wales. 

In consequence of the serious depression in trade, notices have 
been nr at the ironfounding works in Johnstone of a reduction 
of 1s. per week on the wages of moulders, dressers, and labourers. 
On Saturday a number of the moulders were discharged, and the 
prospect is the reverse of cheering. 

Some trouble has occurred at the Dalzell Steel Works of Messrs. 
David Colville and Sons, Motherwell, as the result of an intimation 
of a reduction of the wages of levermen and hammermen. The 
soaking pits recently constructed at the works save a considerable 
amount of labour formerly required in the reheating of the ingots, 
and it was on this account that the employers determined to 
reduce wages. In this they appear to have been fully justified. 
The intimation resulted in a strike, but the men have since gone 
f the Steel C f Seo 

ing at the annual meeting of the ompany 0! t- 
land, held in Glasgow a few days ago, Sir Charles Tennant, Bart., 
M.P., reminded the shareholders of the opinion he expreased 
twelve months ago, that the gloom which had so long overhung 
the iron and steel industries was nearing its end. He was sorry to 
say that his hopes had not been realised, for from that date up 
to the close of their financial year the depression had been of an 
almost unparalleled character. The dividend of 4 per cent. now 
to be paid he considered a reason for congratulation in the cir- 
cumstances. The application of steel for all works of a con- 
structive nature continued to increase, and while the productive 
power of the steel works was also extending, Sir Charles said he 
did not doubt that this company would continue to receive a fair 
share of the orders in the market. He paid a high compliment to 
Mr. Riley, the manager, for the excellent way in which the works 
were conducted. 

The Scotch coal trade is in a satisfactory condition as regards 
the amount of business passing. Orders for domestic purposes are 
materially increasing, the shipping demand is well maintained, and 


ironmasters have been in the market this week tryi in ieenentely 
contracts for splint coals. Coalmasters report, however, that they 
haveas yet failed to obtain any advance on prices. The past week's 
shipments of coals included 22,948 tons at Glasgow, 15,434 at 
Grangemouth, 10,401 at Ayr, 4488 at Troon, 2483 at Irvine, and 
2012 at Greenock. 

At the last weekly meeting of the miners’ delegates at Hamilton, 
it was again lved to approach the masters for an advance 0 
6d. a day in =e. It is not expected that the men will be at 
once successful, but the coalmasters state that the miners’ weekly 
holiday is now being more generally observed, and should it 
become universal, it will create a scarcity of coals that will force 
up prices and enable them to concede the increase of Py: The 
best feeling exists among the masters on the subject, and they will 
no doubt give the men the 6d. at the earliest ible opportunity. 

The Executive Board of the Fife and Clackmannan Miners’ 
Association have passed the following resolution :—‘‘ That this 
Board learns with satisfaction that st: efforts are being made 
to establish the eight-hours’ day in Lanarkshire, and expresses the 
hope that success will attend the effort, believing that if the time 
were restricted generally throughout the West of Scotland an 
advance of wages would fewer be easily obtained.” 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I HAVE passed over a great breadth of country during the last 
few days, and from one end to the other the prevailing tone is one 
of depression. Every industry is flagging, and yet coalowners and 
ironmasters remain hopeful, and think that with the autumna 
desirable change will be forthcoming. In the matter of coal it is 
the small coalowner who suffers most. As for the larger men, they 
come in for Government contracts, which if taken at low figures, 
yet leave a small margin, and keep the colliers employed. eee | 
the last few days the much welcomed Peninsular and Orienta 
contracts have been given out, and as usual some of our leading 
coalowners have secured a share. Amongst these Iam glad to 
note the Glamo » Powell Duffryn, and Tylors ; Dinas, too, and 
Ferndale are included, and the senior institution amongst collieries. 
Locketts Marthyr, which, if Iam not mistaken, had a steam 
le prior to the Taff Vale. 

I may be allowed to claim some small prescience in the forecast 
of coal sinkings. A month ago, and gloom to a great extent extended 
itself over Pontypridd. Men of ability told me that thegreat Ynysbwl 
sinking, in which Ocean Davies was engaged, had proved a failure ; 
they had gone a long way below the depth where it was thought 
that coal would be found, and still no coal. Having confidence in 
the Messrs. Beith, and judging from the character of the locality, 
my prediction was that coal would be struck, and this week the 
highest hopes were realised. The seam struck is the well-known 
6ft., such as has proved so remarkably well at the Ocean Colliery, 
and it has been found at a depth of 545 yards. It is in capital 
condition for working, having a holing of soft shale beneath, which 
renders the collier’s task an ag Great credit is due to the 
sinkers, Messrs. Beith, and to Mr. William Jenkins in the under- 
taking, and Mr. Morgan Joseph, too, must not be forgotten. The 
sinking was begun in June, 1884, and now a fine new coal-field will 
be opened out. The Taff Vale Railway has long prepared for the 
event, and will now reap the reward of the forethought exercised. 

Generally king the steam coal trade is in its old inanimate 
condition, and steam small shares in the depression, and is by no 
means so firm in price as it has been. 

House coal is in little request, but a few weeks may be e 
to tell upon this trade, and October totals will certainly be better 
locally and for shipment. 

Patent fuel, singularly enough, is an industry that shows more 
activity in degree than coal, and at Cardiff and Swansea good 
cargoes have been despatched. The trade is yet too young at 
Newport to call for much comment. 

In t of the proposed amalgamation of the Rhymney and 
Taff Vale Railways, a correspondence has taken place between 
Mr. Boyle, the chairman of the Rhymney line, and Mr. Sayce, who 
issued a circular letter in advocacy a the tion. Mr. 
Boyle, while admitting the advantages of a fusion to some extent, 
yet insists upon the directors being left to their own judgment. 
At present the views of the two boards are very dissimilar, and 
any outward influence which would force them to agree might be 

rejudicial to the interests of the Rhymney. Mr. Boyle evidently 
—— in a waiting game. The — think the time a good 
one for all parties, and influential shareholders on both railways 
take the same view. 

There is not much to notice in the iron and steel trades, only that 
the hopeful view is still prominent. The consignments of the week 
from Ne were 1699 tons to Montreal, 836 tons of rails and 
730 tons of steel sleepers to Madras, 126 tons of machinery, 82 tons 
of tie bars, and 166 tons of wire to the same destination I must 
not omit to note that the pair of horizontal engines used at the 
sinking of Ynysybwl were made and erected by Lee and Co., of 
Patricroft. Six steel boilers already placed are by D. Adamson 
and Co. The winding engines to be supplied early in October are 
by Daglish and Co., St. Helens. 

Cefn Glas Colliery has been restarted, and under hopeful * 
2000 tons of tin- ‘late were _— this week from Swansea for 
America. Tin-plates are decidedly looking up. Stocks are getting 
very low, and buyers soon will have no alternative but to put in 
orders. ——— of the trade are better at Swansea, and I am 
glad to note this, as the coal trade there is flat. The failure of the 
Lower Resolven Colliery ann | at Neath and stoppages of their 
collieries and Neath Merthyr, make things look black for the port 
of Swansea, which has been the outlet. 


AMERICAN NOTES. 
(From our own Correspondent.) 

New York, September 12th, 

Tue Government is taking steps for the transfer of an immense 
amount of gold and silver coin from San Francisco, New Orleans, 
Carson City, St. Louis, and other distant towns, to New York ci 
and one or two other commercial centres, where it is probable it 
will soon be wanted. Twenty millions of dollars are to come from 


the Act ees the coinage of silver at 2,000,000 dols. per 
month. 


Chicago, on September 23rd. Among other questions that will 
come up there are reforms in extradition treaties; the avoidance 
or the diminution of the evils periodically occurring from financial 
panics; the unprecedented growth of wealth, material, and motive 

wer, Pad in the West and South; the developments of the 
iron and cotton manufactures in this section. ere are 8000 
banks throughout the United States, and representation has been 


uested from all. 
The volume of idle money is at a standstill, and it is probable | U: 


that the improving industrial activity will find employment for a 
rtion of it. One hundred thousand pounds in sovereigns arrived 
rom Australia at San Francisco. Large shipments are ex 
from across the Atlantic, The United States Treasury at 
present 517,000,000 dols., of which 250,000,000 dols. are in gold 
and 170,000,000 dols. in silver dollars and bullion. The industrial 
interests are apprehensive of agitation upon the silver question, 
and the consequent unsettling of values. Various organisations 


have been formed for defensive and any attempt to 
inaugurate radical measures by bo 


vigorously met. The will request that 
tariff duties be permitted to remain where they are; but it is 
evident that there is a powerful body at work, which will be able 
to secure attention to the very last. 

A bitter war of rates is in progress in the south-west, in conse- 
= of the cut of 55 per cent. in eastern rates out of Chatanooga, 

‘enn. It was met by a competing cut of 60 per cent. The Louis- 
ville and Nashville, and other roads, are being thrown into the 
fight. Thus far it is confined to the passenger rates. The Union 
Pacific has borrowed 6,000,000 dols, on favourable terms, Several 
other roads are in the market for money, and this demand will 
serve to absorb some of the surplus which has been begging for 
employment for months. 

e manufacturing interests throughout the country are inclined 
to believe that the present improvement will continue throughout 
the autumnand winter. Rolling mills, rail mills, sheet mills, brid 
works, car works, the hardware industries, and agricultural imple. 
ment establishments have, within a few days, received large orders 
for material to be delivered during the rest of the year. Prices 
have not improved, but manufactures everywhere are more anxious 
for business than for wider margins. ere is a heavier demand 
for machinery for textile mills. The rail mills are crowded with 
orders for the rest of the year. Heavy exports of copper continue, 
Lake is ae at 11 cents. The demand for wire rods continues 
heavy, and sales are from six to seven thousand tons week, 
English Bessemer and spiegeleisen are quiet, at 19 dols. for Besse- 
mer and 25 dols, for spiegeleisen. Receipts of tin-plates since 
January Ist are 1,286,237 boxes at this port; at ee 
631,379 boxes; at Baltimore, 317,588 boxes; at Boston, 113, 
boxes. The consumption of iron and steel is steadily po vorinn 
but no increase in price is probable until manufact —— 
pretty well absorbed for the next ninety days. Labour strikes 
continue with increased frequency because of the industrial im- 
provement. Labourers are taking advantage of the activity to 
demand and majority of ht 
concessions have been granted even w no corresponding advance 
has been made in products, 


LAUNCHES AND TRIAL TRIPS. 


On the 14th inst. Messrs. Oswald, Mordaunt, and Co., South- 
ampton, launched a fine iron screw steamer of about 1800 tons net 
ter, and of the following dimensions :—Length, 323ft. 6in.; 
t for Messrs. port and Holt, of Liverpoo! e is - 
tine ri » having pole masts of iron. Accommodation is pro- 
vided for captain and officers in full poop; engineers and petty 
officers under bridge deck ; crew and firemen under togallant fore- 
castle. She is fitted with Harfield’s windlass, with capstan com- 
bined for working - > steam steering gear amid- 
ships; screw gear aft; anchor crane on forecastle; four steam 
winches for working cargo. The engines and boilers are by the 
same firm ; the engines compound surface condensing, with 
cylinders 34in. and 70in. diameter, with a stroke of 4ft.; built 
crank-shaft ; steam and hydraulic reversing gear. Steam is gene- 
rated by two large multitubular double-ended steel boilers, each 
having four furnaces, at a pressure of 100 Ib. = square inch. The 
vessel has been built un ler the superintendence of Mr. John 
Russell, As the vessel left the ways she was named the ‘‘Spenser” 
by Miss Ella Oswald. 

The steamship Shieldrake, built at Dundee, by Mr. W. Thomp- 
son, of Glasgow and Dundee, made a steam outside the river 
Tay on Monday, the 14th inst., when very satisf results were 
obtained. The Shieldrake, which has been built of steel for the 
Cork Steamship Company, is of the following dimensions: 250ft., 
“| 32ft., by 15ft. 8in., with niger surface-condensing engines 
of 160 nominal horse-power; cylinders, 29in. and 37in.; stroke, 
48in.; steam being supplied from a double-ended steel boiler, at a 
pressure of 90 lb., engines and boilers being made at Mr. Thomp- 
son’s Tay foundry. ving Dundee in the forenoon, the steamer 
made direct for the Bell Rock, where the Ferdinand Brum, a 
Swedish barque, timber laden, had stranded the previous day. On 
arriving close to the rock, Mr. Thompson and Mr. Anderson, his 
manager in the Caledon Shipyard, who were both on the steamer, 
boarded the stranded barque—the weather being favourable—and 
from the examination they made came to the conclusion that the 
vessel might be towed off at high water. The Shieldrake was then 
put about for the Buoy-of-Tay, and from that point ran to the 
Beacon at the Carr, doing the distance at a speed of 127 knots 
per hour, On the return run from the Carr to the Buoy-of-Tay, 
against the tide, the s observed was 12°27 knots, giving a mean 

of about 124 knots, during which the engines indicated 
-horse power, at seventy-eight revolutions per minute. 
On reaching the Buoy-of-Tay on the northward run, the Shield:ake 
made —_ for the Bell Rock, which was reached shortly before 
flood tide. By this time the stranded vessel appeared to be afloat 
and a boat containing Mr. Anderson and some of the hands put off 
from the steamer, and were soon aboard the wreck, from which a 
hawser was passed on to the steamer, and a little before sundown 
the barque was successfully towed off the rock. It was now found 
that the chains having fallen through the broken bottom were 
dragging, and until these were cut little progress could be made in 
towing ; accordingly the Shieldrake stood by the barque all night, 
and at daylight a number of men under Mr. Anderson boarded the 
derelict and cut both cables. Towing was then resumed, but as 
the wreck had a heavy list to port, and floated only on her cargo, 
which consisted of pitch pine logs, and a strong breeze prevailing, 
very little progress was made. About nine o'clock the tug, 
King, came up, and an agreement being entered into for her 
assistance, rogress was made in the direction of the river 
mouth. When about half way to the ore the wind came 
away with increasing force from the south, and the services of a 
second tug, which by this time had appeared, were likewise secured, 
and later on a third tug appearing was also engaged, and with the 
Shieldrake, and the three tugs towing, a good speed was obtained, 
and during the course of the afternoon the barque was successfully 
beached in the West Ferry bay, about three miles below Dundee. 
The vessel had suffered damage to such an extent that repairs will 
probably be considered impossible, but the salvage of her cargo, 


valued at about £2500, will form a good prize to those who took 
part in the work, 
DECLINE IN SHIPBUILDING.—The official of the Registrar- 


General of Shipping and Seamen states that in the past month 
there were added to the registers of the United Kingdom and the 
Colonies 114 vessels, the net ped tonnage of which was 38,974. 
In the same time the number of vessels removed from the registry 
was 166, the net tonnage being 37,915, Out of the vessels added 
only thirty-six were steamers, and many of these were of small 
dimensions, for river or special service—five iron steamers being 
added to the register for the United Kingdom of less than 100 tons 
each, while all the wooden steamers added to the United Kingdom 
register were less than 20 tons each. The chief addition to the 
tonnage last month was in the iron sailing vessele—fifteen 
added to the register for the United Kingdom, of the net 
to e of 19,787. All the wooden sailing vessels added to the 
ni Kingdom register last month were of small dimensions, 
with one exception, twenty-four ships being below 100 tons net 
ister, and only one above that henpags. Similar remarks apply 
to the colonial registers, so that it would seem that there are now 
very few 4 vessels pes! built, and that the building carried on 
is of vessels for special trades and uses. On the other hand, the 
loss of vessels is more varied, the iron steamers removed from the 
being fourteen, of a net tonnage of 9485, king both 
home and colonial registers, the horse-power of the vessels added 
last month was 2708, and that of the vessels removed was 3158, so 
that the effective carrying power is being reduced, 


trad] 
showing a losson the year of £11,000 and on three years of £58,000, 
was held as read; but when the chairman, Mr. Reid, pro its 
New Orleans, five millions | which are coming by water and the 
balance by rail. The possibility of financial stringency is recognised 
in high financial circles. A vigorous effort will be made to = 
to create unusual interest in Congressional circles this winter. 
' The Silver question is to be the subject of special consideration at 
the annual convention of the American Bankers’ Association in 
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WEW COMPANIES. 
A following compenies have just been regia 


Venezuela Western Railway Company, Limited, 
On the 16th inst. this company was registered 
with a capital of £300,000 in £10 shares, to 
uire concessions granted by the Venezuelan 
Government for the construction and working of 
a railway from La Fria to El Brazo or Encon- 
trados, The subscribers are :— 


W. A. Ross, Empire Club, Grafton-street 


J. A. Eaton, C.E., 49, Starch-green-road es 


The directorate is to consist of not less than 
four nor more than seven members; the sub- 
scribers are to appoint the first. Qualification 
for subsequent directors, 20 shares or equivalent 
stock; remuneration, £1500 per annum, 


Ulpha Copper Mining Company, Limited. 
This company pro to acquire and work the 
Long Garth Copper Mines, in the parish of Ulpha, 
Cumberland. It was registered on the 14th inst. 
with a capital of £12,000, in £1 shares, with the 
following as first subscribers :— 


8. Birkett, M.E., Millom, Cumberland... .. 
T. Cock, Dalton-in-Furness, mining agent .. 
M. L. Boundy, Millom, turner.. .. .. .. 
R. Dinnis, Millom, turner... .. .. 
RK. McGowan, Millom, auctioneer .. 
W. Voisey, Millom, miner .. 
W. Sharpe, Millom, miner.. .. .. .. 
Registered without special articles, 

Garw Water and Light Company, Limited. 
On the 14th inst. this company was registered 
with a capital of £30,000, in £10 shares, to carry 
on the business of a water, gas, and electric light 
ying several parishes in the county organ. 

Shares. 


C. L, Waugh, M.E., Pontycymmer.. .. .. .. 20 
J. Walters, Treherbert, grocer .. .. .. .. .. 30 
K.T. — Rhondda Valley, grocer .. .. .. 30 
E. 8. Pike, Rhondda Valley” gas and water . 
Williams, Tynewydd, grocer, &c. .. .. .. 20 
W. R. Randall, Bridgend, Glamorgan, solicitor... 30 


The number of directors is not to be less than 
three nor more than seven; qualification, shares 
or stock of the nominal value of £100. The sub- 
scribers are to appoint the first directors, and act 
ad interim. The company in general meeting 
will determine remuneration. 


Talk o th’ Hill Colliery Company, Limited. 
This company was registered on the 11th inst. 
with a capital of £50,000, in £10 shares, to carry 
on business as colliery owners and working iron- 
masters, brick and tile manufacturers, The sub- 
scribers are :— 


A. F. Wallan, 8, Austin Friars, merchant .. .. 
F. H. Birley, East Grinstead, barrister... .. .. 
*T. H. Birley, 66, Peter-street, Manchester, com- 
A. E. Harty, 16, Charlotte-street, Manchester, 
*Juhn Dunn, 53, Brown-street, Manchester... .. 
G. H. Gaddum, 7, South-street, Manchester ss 
*J. Hardman, Wetley Abbey, Leek es 
*s. Murray, Levenshulme .. .. .. .. .. 
Peter Dunn, 53, Brown-street, Manchester... .. 
The number of directors is not to be less than 
three nor more than five; the first are the sub- 
scribers denoted by an asterisk. The company in 
general meeting will determine remuneration. 


Atlas Soap and Candle Works Company, Limited. 

This is the conversion to a company of the 
business of soap and candle manufacturer carried 
on by Mr. Richard Thomas Gray at the Atlas 
Soap and Candle Works, Lemon Quay, Truro. 
It was registered on the 14th inst. with a capital 
of £5000, in £20 shares. The subscribers are :— 


R. T. Gray, Lemon Quay, Tiuro, chandler .. .. 20 
C. W. Weirbank, Truro, jeweller ee 
J. C. Furnip, Lemon-street, Truro, manufacturer 
J. John, Boscawen-street, Truro, grocer... 5 
W. Rowe, Falmouth, steamship owner .. .. .. 10 
G. Dixon, Truro, merchant 


Tf Chirgwin, Truro, chartered accountant .. .. 10 


The number of directors is not to be less than 
five nor more than seven; qualification, shares or 
stock of the nominal value of £100; the company 
in general meeting will determine remuneration. 

Ig Gold Syndicate, Limited. 

This company was registered on the 10th inst. 
with a capital of £2750, in 55 shares of £50 each, 
to advance moneys to Messrs. J. F. Guignes and 
P. Quartier, upon the mortgage of six concessions 
of lands situate in the Commune of Mana, French 
Guyana, known as the Iguana concessions, 
granted by the French Government; and also of 
certain lands, s plantations, &c., in the 
Island of Guadaloupe, the property of Mr. 
Guignes, Power is taken to take ion of, 
and to explore, work, mine, and cultivate such 
lands. An agreement made between J. F. 
Guignes and P. Quartier ef the one part, and T. 
8. man Kirkpatrick and D. Forbes of the 
other part, will be adopted. The subscribers 


are:— 
Shares. 
J. D. Gord, 1, Guildhall-chambers, chartered 
T. 8. G. Kirkpatrick, 38, Charlwood-street, Bel- 
D. Green, 1, Finsbury-circus, quarry owner.. .. 
Dv. 18, Endymion-road, Finsbury Park, 
E. V. Viard, 8, Brompton-crescent .. .. .. .. 
Major R. A. Barlow, 5, Williams-place, Enfield .. 
k. —e Jackson, 2, Fen-court, E.C., mer- 


The numbers of directors is not to be less than 
five nor more than seven; qualification, one 
share ; the subscribers are the first. In the event 


of the mining engineer or expert of the com 
reporting that the asid = may be po 


worked for the production of gold, it is in 
tended to form o company to be called the 
Tguang Gold Consens, 078 a capital of £120,000, 
in £1 shares, to pyre’ the six concessions for 
£104,250, of which £100,000 will be payable in 
fully-paid shares. 


ENGLISH IRONWORKS IN RUSSIA- 
Russia has made many great effurts to develope 
the resources of the mineral basin of the Donetz. 
Ironworks were established at Lugan, but the 
manufacture of pig iron proved unsuccessful, and 
iron had to be procured from Siberia. In 1365 a 
large sum was expended in erecting coke ovens, 
brickyards, &., at Petroffsky. After several 
years of experimental working with the assistance 
of French and German artisans, as well as with 
the best workmen from Siberia, the authorities 
were not able to succeed in producing ordinary 
ig iron. The machinery was then removed to 
issetchansk, where coal and iron ore were said 
to be abundant, but the old story was repeated, 
the works were r to the ground and the 
machinery sold by — auction, Then, in 1868, 
the experiment of concessions was tried, and 
several failures followed. Notwithstanding these 
repeated and costly failures, the Government was 
still very anxious to establish ironworks in the 
Donetz mineral basin, and about this time a con- 
cession was granted to Mr, John Hughes, of the 
Millwall Ironworks, London, to establish iron- 
works, and to construct a railway fifty-seven miles 
in a southerly direction towards Mariupol or 
Berdiansk from Constantinoffka station, on the 
Koursk-Kharkoff-Azoff Railway. It should be 
mentioned that Mr. Hughes has been connected 
with the Russian Government for many years in 
supplying armour-plates, &c., and in erecting— 
1864—the first iron fortifications at Cronstadt, on 
the Constantine Island, now called the ‘* Con- 
stantine Fort.” Mr. Hughes formed a company 
with wealthy English capitalists in London, 
under the English Limited Liability Act, called 
the New Russia Company, Limited, he and his 
sons personally undertaking the superintendence 
of the erection of the ironworks, which were com- 
menced in 1869 on the banks of the river Kalmius, 
in the Province of Ekaterinoslay. The railway 
was constructed under a separate company formed 
by Mr. Hughes according to the Russian law. 
The ironworks were commenced with great 
energy, the first blast furnace having been erected 
and started within nine months, in accordance 
with the conditions of the concession, and pig 
iron was produced of a very superior quality at 
the rate of 200 to 300 tons per week, 
The works now possess three blast furnaces 
pable of producing together from 900 to 1000 
tons of pig iron per week. All the plant for the 
blast furnace department was supplied by the 
Lilleshall Iron Company, Shropshire. Mr. 
Hughes’ concession required the erection of roll- 
ing mills capable of producing not less than 5000 
tons of iron rails per annum, with the requisite 
quantity of fastenings. Mr. Hughes was also to 
erect a merchant bar mill and mechanical shops 
to meet the requirements of the locality, as also 
to sink coal pits capable of producing up to 2000 
tons per day, should it be demanded by the 
Government. The puddling and rolling mills, 
&c., were all completed in accordance with the 
terms of the concession, the plant and various 
machinery for the mills being supplied by Messrs, 
Thos. Perry and Sons, of Bilston, Staffordshire. 
The Fronstein concessions were eventually trans- 
ferred by the Government to the company formed 
by Mr. Hughes, as was also Mr. 8S. Poliakoff’s 
concession, and these obligations have been com- 
pletely fulfilled by the New Russian Company 
several years since. The operations of the works 
were very eg carried on under the per- 
sonal management of Mr. Hughes and his sons 
for several years, exclusively in the production of 
iron rails, &c, But in 1578, the Government 
having decided that all rails for Russian railways 
should in future be made of steel, the New Russia 
Company had to reconstruct their works and 
adapt them to the new requirements. Mr, 
Hughes adopted by pref the open-hearth or 
Siemens-Martin principle, the plant and ma- 
chinery being obtained from England. The 
works have, since their conversion to steel rolling, 
been in uninterrupted operation, producing steel 
rails of a very superior —% The Govern- 
ment has lately given the New Russia Company 
a second contract for 32,000 tons of steel rails, 
which is extended over a term of several years. 
The production of steel rails at the present time 
is about 700 tons per week; merchant iron and 
rail fastenings are also p.oduced in very large 
quantities to meet the requirements of the 
Government and private railroad companies,— 
American Manufacturer. 


THE Roya CoMMISSION ON TRADE.—On Mon- 
day, at a meeting of the Sunderland Shipowners’ 
Society, the secretary read the answers proposed 
to be sent in reply to the questions submitted to 
the society by the Royal Commission on trade. 
It was stated that the value of shipping belonging 
to the port and its resident owners was between 
£3,000, and £4,000,000; that from 1866 to 
1872 the shipping interest had suffered generally 
from the extravagant action of Mr. Plimsoll and 
the Board of Trade, the older classes of wooden 
vessels being indiscriminately condemned ; that 
the present depression was of more than ordinary 
severity, and was felt the more because steamers 
when idle cause much heavier loss than did sailing 
ships ; that it was doubtful if the depression had 
yet reached the bottom; that the only special cir- 
cumstances to which the existing condition of 
trade could be attributed were that the Legis- 
lature and Government offices, influenced by men 
who really knew little about shipping, were per- 
petually devising crotchets which disturbed the 
trade and added cost and loss; that the prospects 
for the immediate future were very discouraging ; 
and that measures proposed by the Board of 
Trade‘tend seriously to increase the shipowners’ 
difficulties. With regard to foreign competition 
it was pointed out that English shipping suffe’ 
from foreign competition, and the countries that 
derived advantages from our trade gave our ship- 
ping no equivalent inreturn. It was unanimously 
resolved to send the answers as framed. 


THE PATENT JOURNAL, 
from the the Commisslonses of 


“name amd af the unicating party 
printed in italics. mg 


15th September, 1885, 
Suutrers, C. D, Durnford, 


10,897. CHANGING PiaTes, &c., for PHorocRaPHic 
poses, F. Greene, Bath. 

10,898, Waxes, F. G. Myers, Northampton. 

10,899. WHELs, AxLes, and BEaRINGs, F. G. Myers, 
Northampton. 

10,900. ADJUsTaBLE Dig for Wine Drawixe, F. M. 
Blake, London. 

G. A. J. Schott, Bradford. 

10,902. Spoon Busks, G. W. Mohrstadt and M. Ltirgen, 


Harborne, 

10,903. for Brincgs, W. E. Wood, Darlaston. 

10,904. Winp Gavags, A. Allen, Guildford. 

10,905. Winpow SasHes, &c., WITHOUT 
Sasa Weicuts, C. Fellows, Wolverhampton. 

10,906. and Bicycves, Bayliss, 
J. Thomas, and J. Slaughter, Coventry. 

a. SEPARATING Vapours from Liquips, J. Murrie, 

gow. 

10,908. UmBreLLa J. Rowland, Sunderland, 

10,909, GALVANOMETERS, J. Glasgow. 

10,910. ScHooL FurnitcrE, J. 8. and W. Hughes, 

ortmadoc, 
10,911. Boxes, L. Myers, Birmingham. 
10,912. MEasuRING, &., Liquivs, A. ot. J. W. Wriford, 


on. 

10,918. Secuntnc Fasteninos on Sray Dusks, &c., J. 
ackson, Sheftiel 

10,914. Gas Stoves, H, Darwin and T. Greenwood, 


ax. 
10,915. Door Cuzcks, H. Hartung, London. 
10,916. Crocks, C. A. Richard, London. 
10,917. Gas Motor Enainzs, J. Robson, London. 
10,918. CLEANING and SHARPENING Knives, &c, A. J. 
y, Hammersmith. 
10,919. Paper Puup, E. Davies, C. F. B. Birchall, and 
A. , London. 
10,920. Lenses for OpticaL InstRUMENTS, E. G, Colton, 
A. Wagner, United States.) 
10,921. PReveNTING SEa-sickness, &c., A. C. Calmour, 


mdon. 
10,922. Buckies for Braces, &c., J. and J. A. Wise, 

London. 
10,9.3. Anchors, G. B. Hingley and J. R. Curry, 

ndon. 


Lond 

10,924. Power Disrrisution, W. Lowrie, London. 

10,925. Hich Speep W. Lowrie, London. 

10,926. Justiryina TypoGRaPHicaL Composition, P, 
M. Justice.—(W. H. Knowles, France.) 

10,927. CLEaniNG the and Grooves of Tram- 
ways, J. C. Part.—(M. J. Dozo, Belgium.) 

10,928. WaTeR-cLoseT, A. A. Common, London. 

10,929. Hoistinc and LowERinc Apparatus, J.J. Pike, 


mdon, 

10,930. INpucING the of Arr or GasEs at Hicu 
VeLocity, G. Seagrave, London. 

10,931. APPLYING GuM BaLata to INsuLATING WIRES, 
P. A. Newton.—(P. C. Matherson and C. W. Torrey, 
United States.) 

10,982. Frre-escare, J. E. Sandberg and M. Akeson, 
London. 

10,983. Nut-Lock, W. Clark.—(J. W. Morton, U.S.) 

10,934, Cement, R. Stone, London. 

10,935. ELecrricaL IysuLators and Conpuctors, H. 
J. Haddan.—(A. Arndt, Germany.) 

10,936. Removine Gum from Grass and Piants, H. J. 
Haddan.—{L. E. Vial, France.) 

10,937. PARANITRO-BENZALDEHYDES, H. J. Haddan.— 
(F. Bayer and Co., Germany.) 

10,938. CHEMICAL FIRE EXTINGUISHERS, H. J. Haddan. 
J. P. Scott, U.S.) 

10,939. Sprine Ciasps, J. J. Unbehend, London. 

10,940. Repuctrion of Ores, &c., A. J. Boult.—H. M. 
Pierce, U.S 

10,941. Fitters, B. Dukes, London. 

10,942. Fitter Presses, &c., J. B. Alliott, London. 

Fastenincs for UmBreua Cases, T. R. Croger, 

ndon. 

Tors and Boxes, E. Parr, 


mdon. 

10,945. Case for holding Newspapers, &c , E. Edwards. 
HC. F. Glass and Co., Germany. 

10,946. Fo_pina DrEss-sTAND, H. Goldstein, London. 

10,947. Vesse.s tor TkaNsPORTING LIQUID 
in Buk, L. V. Sone, London. 

10,948. Coxpuits for the CaBLes of CaBLe Ral_ways, 
H. H. Lake.—(A. Bonzano, U.S ) 

10,949. AvToMaTICALLY ReGuLaTING the Fiow of 
Wort, a&c., from Coo.ers, E. Fielding, Londen. 

10,950. TELkPHONIC APPARATUS, O. Imray.—( W. Burn- 


ley, U.8.) 

10,951. ELecrricaL Receivinc Apparatus for Revay, 
ac., W. P. Johnston, London. 

10,952. ELECTRICAL LOCKING APPARATUS for RatLways, 
U. E. Spagnoletti, London. 

10,953. FILLING SckEW-MOUTHED Bort ies, H. Barrett, 


London 
10,954. Drivinc Banps, H. Barrett and J. J. Varley, 
ndon, 
10,955 Screw Sroprers for Botries, H. Barrett, 
Loudu: 


10,956. Harrows, F. Mote, London. 

10,957. APPLYING LaBELs to the Stuprers of 
G. Wright, London 

10,958. Apparatus for Press-copyinc Letters, A. W. 
Watson, London. 

10,959. Gatvanic Batrertgs, T. J. Jones, London. 

10,960. Fasrenines for Pipe He.ps D. Law, J. Law, 
jun., J. Law, and J. Jackson, G a«gow. 


16th Sptenber, 1885. 

10,961. MeTaLiic Bepsteabs, F. Hoskins, Birmingham. 

10,962. Scnhew Hooks, &c., G. J. Williams and F. Rk. 
Silk, Birmingham. 

10,963. PorTaBLE Pump, T. Wolstenholme and C. Gaul, 
Bradford. 

10 964. of VeLocirepes, J. Appleby, Dunham 
Massey, near Altriucham, 

10,965. IncrEasine the of KnitT1nc MacuHINEs, 
R. Whittle, Pendlebury. 

10,966. AUTOMATIC FIRE-EXTINGUISHERS, W. Wood- 

house, Manchester. 

10,967. MECHANICALLY Feepine into Furnaces, 

E. C. Mills, Altrincham. 

10,968. WirHerine the Leaves of the Tea Pxant, A. 
Bryans, London. 

10,969. Hooks, W. H. Brookes, London, 

10,970. Racks for Forwarp and Backwarp MoveE- 
ment, W. H. Pike, Lanark. 

PREVENTION of Sea Sickness, W. Dodshon, 


don. 
10,972. and Wappep Materia, &c., A. C. 
Henderson.—(J. F. Grambois, France.) 
10,973. ApveRTisine, A. 8., H. J., and G. A. 8; ratt, 


ndon. 
10,974. Steam INsectors, J. Miller, London. 
10,975. OnNaMENTING Boots, &c, J. B. F. Clow, 


London. 
for Marcu-Boxes, &c., T. R. Ablett, 


ckhea‘ 
10,977. Casas for Protective Maps, A. Saloway and 
J. E, Groves, Brixton. 
RecvLating Dynamo Macuines, A. Bernstein, 
mdon. 
10,979. Sewinc Macuine NEEDLE, A. T. Boon, London. 
10,980. Arracnine TorPepo Nets to Sxips, W. M. 
ullivant, London. 
Lever Fasteninc for Groves, &c., J. R. Speck, 


ndon. 
10,982. Lines or Corps for SuspenpinG Picrurss, &c., 
G, Hookham and W. H. Tonks, London. 


10,983. Lopaicatina Jovawais, H. J, Hadden.—(i, 
Lindner, Germany.) 

al. , Germany. 

10,085. ConsprugTian of Boats, 4. M. 
Wood, London. 

10,986, LupricaTogs, J. L. McMurtrie, Glasgow, 

10,987. Reyiygey Woopen SHEETS fur Fivgx Mat- 
&c., T. Robb, Glaggow. 

10 988. Mounyine, &c., Winpow SasHEs, W. Wright, 
Londap. 


16,989. SKATES, G, Powell, London. 
10,990. Boxes tor Hotpine Tin-pLates, W. Williams, 


ndvun, 

10,991. Boots and Sxogs for Crickerers, A. Keats, 
London. 

10,992. CHANNELLING the Sores of Boots and S#ogs, 
W. Jackson, London. 

10,993. Locks, J. G. Still, London. 

10,994. Pure Kain Water, C. G. Roberis, 
London. 

10,995. AxLe Boxes for Raitway, &c., Stock, 
W. Walker, London. 

10,996. Taansport and Micration of Exureitions, W. 
London. 

10,997. Borrixs fur Containina AERATED Liquips, H. 
Codd, London. 

10,998. Hypraviic Apparatus for and 
Cosine the BreacH of Heavy Guns, C. H. Murray, 


London. 
10,999. Fixisuixo Fasrics, 8. C. Lister and J. 
h, Bradford. 


0) 

11,000. WasHino Guns, A. Noble, London. 
11,001. Cement for JomnTING &c., W. 

assall, London, 
11,002. AppLyinc Cork Rives to Borties, &c., 8, A. 

Bull, London, 

11,003. Brusues, W. Clark.—(P. P. Audoye, France.) 


17th September, 1885. 


11,004. Cases for CLocks, E. Light, London. 

11,005, for VioLins, &c., W. J. Cattell, 
London. 

11,006. Lamps, 8. Watts, Bath, 

11,007. Connecrine Springs to ARTIFICIAL TEETH, J. 
Brown, Scarborough. 

11,008, Comprnep FLoat Recutatinc Cueck or Stop 
A. Hitchon, Accrington. 

11,009. Arr-spRinc Pressure Gavuces, A. Allan, 


ndon,. 
11,010. Biockine and DuispLayinc Fritirses, J. 
elsby, Manchester. 
11,011, Hooks, A. Stratton, Birmingham. 
11,012. Mitrrary Compass, F. Bosshardt.—(C. 
signol, France.) 
11,013, ENAMELLED WALL-PLATES, B. Baugh, 


hain, 
11,014. of Pumonary Disgases, A. Lynch, Man- 
chester. 
11,015. Grates for Economisine E. Taylor, 
Blackbu 


rm. 
11,016. Hypso-pNeumatic Encixe, A. 8. Jones, Ips- 


wich, 
11,017. Bucktes, T. Evans, Birmingham. 
11,018. Fursirore Castoxs, J. Parry, Bi 
11,019. Woot, &c., for A. G. 
ugh, London. 
11,020. Trays for DevELopina PHoTocRaPHICc PLaTEs, 


erson, Elgin. 

11,021. Butrons, C. E. Challis, London. 

11,022. Oreninc EnveLopes, &c., K. W. Scaife.—(A. 
H. Scaife, W. R. and J. F. Binns, Turkey.) 

11,023, Coup.ina, A. P. Kendell, London. 

11,024. Bicycies, W. G. Wainwright, London. 

11,025, Preventine the of Sasues, H. Smith, 
Coventry. 

11,026. AuxiLiIaRy Compensation for the ContTInvous 
CoMPENSATION of MIDDLE TEMPERATURE Error of 
Marine Curonometers, &c., G. P. Grace, Londun. 

11,027. Propucine Desians by DiscoLoration, C. 
Villers, London. 


Pipe for Smoxinc Topacco, W. Britain, jun., 


on. 
Opgn, &c., Cookixe Ranag, G. W. Grove, Lea- 


11,030. Lixinc Converters, B. Versen, London. 

11,031. Currine the TeeTH of WHEELS, E. Shippey and 
T. O’Maher, Manchester. 

11,032. Sprincs for CaRRIAGES and VELOcIPEDEs, J. 
Harringon, London. 

11,033. Locx-up Sprit and Liquor Sranps, G. Betj-- 
mann, London. 

11.034. Preparinc Moutps for Castine HoLLow-WaRF, 

J. Mason, and A. J. 8. Cresswell, 


Dhacernas, France.) 
11,036. Composition for Preventine, &c., Incausta- 
TION in StgaM Borers, A. Pople and R. M. Bryant, 


London. 

11,037. Benca, L. Gustav-Fogel, London. 

11,038. Dexoporisinc, &c., Gases, E. D. Lathan, 
London. 

11,039. BLowrse Apparatus for Spray Propucers, J. 
F. Churchill, London. 

11,:40. Hanp AMBULANCE Wacos, E. Lee and W. Tay- 
lor, London. 

11,041. Poxcarne and Macurves, M. H. 
Pearson, London. 

11,042. VaLves FoR Steam Enarves, A. Mac- 
millan, Liverpool. 

11,043. Fitters, J. Howie, Glasgow. 

11,044. Reapinc Desks, K. H. Pad , London. 

11,045. Gaitters, H. C. Turner, London. 

11,046. Oven, &c., Fastenines, H. C. Turner, London. 

11,047. Biasr Pipes for Locomotive Enqings, H. and 
W. Adams, London. 

11,048. T'ype Writers, J. P. Smith, London, 

11,049. Propucine, &c., PRESSURE to CLiPs for LETTERS, 
T. Messenger, London. 

11,050. WatcHes, L. Béguelin, London. 

11,05!. Execrric CURRENT Meters, Borel and E, 
Paccaud, London. 

11,052. AvToMaTicaLLy PLayinc Tunes, E. Parr, 


London. 

11,053 Treatinc Raga or Ramen, O. W. G. !Briegleb. 
—(A. Plaisier, Holland. 

11,054. Boors and Suogs, G. Chambers, London. 

11,055. PHorocraPHic Cameras, A. M. Clark, London. 

11,056. TxLepHonic TraNsMITTERS, G. L. Anders, 
London. 

11,057, TeLepHonic TRANSMITTING InsTRUMENTS, G. L. 
Anders, London. 

11,058. CLOsET-BasIN and other Jomnts, W. H. Tylor, 
London. 


11,059. for Inrants, J. Hix, London. 

11,060. Recutators for Water Suppty, J. Hix, 
London. 

11,061. MeTaLiic Casks, A. Montupet, London. 

11,062. Currinc Bevets on Mirrors, L. de Coster, 
London. 

11,068, Ropz-wactinc Apparatus for Towra, &c., J. 
Lang, London. 

11,064. for Curtinc and Hotpinc SUBMARINE 
Canes, W. C. Jobnson and 8. E. Phillips, London. 


18th September, 1885. 


11,065. Contcat DeTronatine G. H. Juhnston, 
Lahardane, Mayo. 

11,066. METAL-FRAMED Lawn Tennis Racket A, D. 
Chapman, London. 

11,067. Recoverine Tin from Waste Tinnep Iron, W. 
Beatson, Rotherham. 

Tun Boarps, T, N. Robinson, Man- 


ester. 
11,069. Braces, J. W. Seddon, Manchester. 
11,070. for Grain, R. G. Mor- 


n, 
ll 071. from Corp Air, W. P. 
on. 


» Lon 
11,072. Garment, I, Frankcnburg and J. 


| 
Shares, 
Emil Josaphat, 11, Duke-street, London Bridge, 
Samuel Samuels, 18, Old Broad-street, stock- 
| 
London. 
11,035. SusstituTe for Horsgenarr, W. Clark.—{0. F. J. 
hares. 
| 
i 


ors 
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11,078. Wacon Courier, G. Turner, Ashton-under- 


yne. 
11,074. Hanp Brusues, J. Morton, Halifax. 
and Fisres, W. Leach, 


ax. 

11,076. Rotter E. R. Wethered, London. 

11,077. Sue r Bracers. A. B. Milne, Birmingham. 

11,078. Two-wHEELED Carriaces, O. F. Windover, 
Huntingdon. 

11,079. Fotpinc Parer in Printrinc Macurnss, G. A. 

ilson, Live: 

11,080. Prore.iine and Sreerine Surps, J. Beveridge, 

Barrow. 


11,081. T. H. Ward, Tipton. 

11,082. Reeps, G. and E. Ashworth, Manchester. 

11,088. VenTiLatinc Hats, &c., J. Rowley and R. 8. 
Brock. London. 

11,084. Grazie Cura, &c., H. Venables, London. 

11,085. Hat Boxes, E. Besant, Liverpool. 

11,086. ComBineD Mairress and BepstTeap, W. 

London. 

11,087. Compounp Hicu-speep Rotary Enoine, J. H. 

McGuire. Leeds. 


11,088. Lusricators, G. Bridge, London, 

11,089. Matcu Batis, W. Howard. London. 

11,090, Ratrtway Wueets, W. H. Kitson, London. 
11,091. Cicarerres, J. Bray, London. 

11,092. Saears, G. E. Smart, Liverpool. 

11,093. Fastener for Hotpine Currarns, F. Walker, 


11,094. Ececrricatty Dias, G. H. 
James, London. 
ComprnaTion Piece of Furniture, A. Crux, 


ion. 
Pessakigs, J. C. Mewburn.—{V. C. Lingrand, 


nce. 

11,097. Securine CLorues to Ropgs, J. R. M. Mallett, 
London. 

11,098. Cement, R. Stone, London. 

11,099. AppLiance for TeacHinc CHILDREN to WALK, 
F. Plaister, London. 

11,100. Weavine TextiLe Fasrics, P. Speak and J. 
Pickles, London. 

11,101. Cowxs, W. H. Dupré, London. 

11,102. ELvecrricaL COMMUNICATION 
between Suips and the Snore, F. Lake, London. 
11,108. Hanp Grenape Fire Extinauisuer, 8. P. 

ilding.—(N. Mitchell, U.S.) 
11,104. Boats, H. Gillespie, London. 
11,105. Cueckixe the Recerrt of Money, S. Fynn and 
C. H. Worsey, London. 
11,106. for Rotter Burns, W. H. B. Win- 
London. 
11,107. CoupLinc ToceTHER Pipes or Tues, W. Lea, 


on. 

11,108. Cricket Bats, A. and H. A. Odd, London. 

11,109. T. McLean, London. 

11,110. H. H. Lake.—{I. Fabbri and C. 
t. 


igypt. 

11,111. Stays or Corsets, M. A. Landry, London. 

11,112. Watts for Buitpines, W. C. Johnson and 8. E. 
Phillips, London. 

11,113. Castinc Apparatus, G. Hertzog, London. 

11,114. Dirrvsine Arr, G. Greig, London. 

11,115. Reruse Waters, E. M. Dixon, 


11,116. Macarnes, T. Frater, Glasgow. 
11,117. Porous Ports, G. A. Schoth, London. 
11,118, Usrse Steam in Steam ENGINES, 
J. Holcroft, Lo 


ion. 

11,119. Batrye Hay, &c., H. C. Capel, London. 

11,120. TELEPHONIC ApPpaRaTus, 8. P. Thompson, 

London. 

11,121. Comyectine the Wires of Acoustic TELEPHONE 
G. L. Anders, London. 

11,122. Screw Prope.iers, B. Dickinson, London. 

11,123. Tram C. W. Pridham, Lon 


19th September, 1885. 
——. Fancy Weavine, J. Eccles and R. Westwell, 


11,125. Heatixe Apparatus, R. Cartwright, Wolver- 
pton. 
11,126. Reapinc Macuryes, P. C. Evans and H. J. H. 
11,127. the Evces of Prates, J. F. L. 
Crosland, M: 


11,131. Fisninc Reets, C. F. Robinson, 
11,132. Proretiinc Pappie Steamers, D. McDermid, 


lington. 
11,133, VentiLatine Street and other Drars, H. P. 
wson, London. 
11,134. Liquip for Rewovixc Grease from TextTILe 
F. Hansen, London 
11,135. Openrse Envetoprss, &c., H. and G. Horridge 
and J. Fearnhough, London. 
11,136. Securinc Corve, &c., WHEELS to their AXLEs, 
fT. Fox and E. Leadbeater, London. 
11,137. Mams for Heaps, &c., W.,J., J., B., 
and T. Milner, Bradford. 
11,138. Fisu-pLares and Fasteners, G. H. Wells, 


Sheffield. 
11,139. and Corkinc J. P. Jack- 


son, Liverpoo! 
31,140. J. P. Jackson, Liverpool. 
11,141. for PREventinG DowN-DRAUGHTS, 
n. 
11,142. DyYNaMO-ELECTRIC W. A. Carlyle, 
Birmingh 


gham. 
11,143. AppLyrsc Forcep Dravout to Furnaces, J. 
m and M. Sandison, Newcastle-on-Tyne. 

11,144 Vatve-crarR for Marine Enoines, &c., W. F. 
Perman, Glasgow. 

11,145. GLazinc Wrspows, Doors, &c., H. M. Gird- 
wood, Manchester. 

11,146. Automatic Tsrer-PpRoor Winpow 
Fasteners, C. H. M. Wharton, Manchester. 

11,147. Governors for StzaM, &c., Encives, J. Aimers, 


iels. 
11,148. Motor, J. Belliss, London. 
— Sasu Fasteners, W. Lea and J. Beech, Wolver- 


mpton. 
11,150. Srrincinc Pranorortes, H. Hardy, London. 
11,151. Dkawinc Compasses or Divipers, C. Rhodes, 


don. 
Lace and otherjFanrics, L. Lindley, 


on. 

11,153. TreEaTINc Wrxesand Liquors with Execrricity, 
E. J. Fraser, San Francisco. 

11,154. Catcrvep Macyesia, G. Milligan, London. 

11,155. Prepartnc Materiats for WEARING APPAREL, 
A. Parry, London. 

11,156. Lace Fasteners, J. D. C. Houston, Belfast. 

11,157. Mountines of Catenpaas, &c., E. A. Jahncke 
and W. Herbst, London. 

11,158. Strerinc Apparatus, A. Winkler, London. 

11,159. Paper-Hanoines, W. Scott, London. 

11,160. WaTrer-waste PREVENTING CisTERNs, W. Carr, 


on. 

11,161. Cycromerers, E. G. Colton.(G. H. Gould and 
the Tape Manufacturing Company, United States.) 

11,162. Tospacco Pires, E. J. Van Walwyk, London 

11,163. Batus for Games, F. B. W. Malet, London. 

11,164. SHapinc Dovcn, R. Morton, G! 

Formixe Loops for Fisninc W. Ireland, 

Ww. 


11,166. Rarzs, T. G. Hardie, London. 

11,167. Peramputators, &c., J. Simpson and 8. T. 
Fawcett, London. 

11,168. Bakers’ Ovens, W. L. Wise.—(A. Van der 
Schuyt, Holland.) 

Loom F. Alsina - Parellada, 


On. 
11,170. Macurnes, R. Ufer, London. ‘ 
11,171. Faciiratine the CLeanine of Wixpows, 8. 
Ric m, London. 
11,172. Macunve Gon, T. Nordenfelt, London. 
11,173. Guy Carriaces, T. Nordenfelt, London. 
11,174. Cement, J. Watson, London, 


11,175. Arc Striking Mecuanism of Execrric Arc 
Lamps, C. F. Cooke and T. Robinson, London. 

11,176. Founpations, D. Nicoll, London, 

11,177. Rermina Resins, O. Imray.—(Dr. E. A, 
Behrens, Germany.) 

11,178. SULPHUR, > A. Mawdsley and T. Macfarlane, 
London. 


11,179. Apptication of Cam Surraces to WHEELS, H. 
ne, London. 

11,180. Posts of Rartway S1enaxs, J. Knight, London. 

11,181. Sarety Titts, A. Humpage, London. 

11,182. Sarery Stirrvp, H. Wincer, London. 

11,183. Comprnc Macutings, J. J. Richardson, Bradford. 


_2ist September, 1885. 


11,184. Hats, R. Wallwork, Manchester. 

11,185. CLosinc, &c., the Mourns of Jars, &c., F. J. 
Beaumont and D. Rylands, Barnsley. 

11,186. Macuinery, W. H. Ratcliff, 


rmingham. 

11,187. Ovens, H. Kerby, London. 

11,188. Puriryinc Waste Gas Lime, &c., T. Lowe, Old 
Radford 


11,189. Loom Doxsstss, W. Williamson, Manchester. 

11.190. HypravLic Marin ASCENSION Pipgs, &c., G. 
Pettigrew, Darlington. 

11,191. Bevettep Bearines for H. 
and C. W. Bessell, Bristol. 
.192. Seir-actinc Direct-action Moror, 8. 4. 
Watkins, London. 

11,198. Expansion Enoines, T. Hide and W. 
Wardrop, London. 

11,194. Saretps for Prorectinc VessELs in CoLLIsION, 
W. Rawson, Halifax. 

11,195. Barret Bunes with Bayonet Joints, L. 
Mayer, London. 

11,196. Saips, Rupper Firtines, &c., L. E. Liardet, 
London. 

11,197. Garver, J. Morrison, Glasgow. 

11,198. Piano and Orcan W. R. Edding- 


ton, on. 
11,199. Weavine PLusH or Fasrics, T. Craven, 


mdon. 

11,200. VerticaL Bar 8. Bayliss and R. 
Howarth, London. 

11,201. Botsters for C. A. Allison. 
—(C. H. Chapman, United States 

11,202. Fotprne Cuarr, E. Smith, West Dulwich. 

11,203. Fitrines for Lanpinc Hanpies and for 
Fisuina, A. Williams, Redditch. 

11,204. SuspenpErs, H. H. Leigh.—(C. H. W. Iden, 
Germany.) 

11,205. Prixtinc Music and Corours, N. Pratt, 
Bromley. 

11,206. Fireptaces, F. G. Dutoit and A. Burkart, 


mdon. 
Fotpinc Eye-ciasses, P. and E. Franck- 
on. 


alery, 

Ossects of Grass, &c., A. Landier 
and C. Houdaille, London. 

11,209. Naminc Pouttry, Piants, &c., G. E. Smart, 
London. 

11,210. Makrsc Meraturc Parnt from Leap, A. M. 
Clark.—(W. EB. Harris, United States.) 

11,211. Uritisinc Heat and Presscre of Steam, &c., 


Track Support, &c., H. J. Gould, 


on. 
11,213. Surps’ Compasses, A. Mitchell, Glasgow. 
11,214. Dress Improvers, H. Dicke, London. 
11,215. Expiosive AGEnt, J. Graddon and Harding, 


mdon. 
11,216. AppLyinc Parst to Fasrics, Woop, 
, A. M. F. Caspar, London. 
11,217. Macuixe Guy, T. Nordenfelt, London. 
11.218. ConrroLtinc the Recomm of Orpnance, J. 
Vavasseur, London. 
11,219. Generatinc Carponic Acrp Gas, F. G. Riley, 


London. 

11,220. Locxtne Nuts, O. Imray.—(F. S. D. Broughton, 
United States.) 

11,221. Desiccatisc Arm for Dryinc Purposes, G. 
H August, Lond 

11,222. PaLLiassEs, ion. 

Compounp Steam Enoixes, H. B. Merton, 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Oficial Gazette.) 


$23,589. Macuine orn Ber- 
nard M. Munn, Elizabeth, N.J.—Filed February 
18th, 1885. 

Claim.—{1) The side plates gl, slotted, placed on 
shaft f, and having the scoops g pivotted to them, in 
combination with arms g? and the cable K for raising 
and lowering the plates g! for opening and closing the 
scoops g, substan’ as for the purpose set 
forth. (2) In a hoisting machine, the drum é, cable 


[323,589] 


K, boom F, and means for revolving the drum &, in 
combination with the vertically-movable plates g!, 
arms g, and scoops g, all arranged to 0} te substan- 
tially as and for the purposes set forth. (3) Ina 
hoisting machine, the hinged frame H, drum &, and 
boom F, in combination with cable K and side plates 
g', to which the cable is attached for operating the 
scoops of the bucket, substantially as described. 
323,910. Wepcr ror VEHICLE WHEELS, Henry G. 
~ Cady, Pine Bluff, Ark.—Filed May 29th, 1885. 
Claim.{1) A hollow metallic felly-wedge having 
flanges extending along the outer edges of its 
inclined faces, adapt py eds outer edges of 
the contiguous ends of the felly-sections, and having 
ts 


end provided with a cap, substan’ as 
described. (2) The within-described hollow fay. 


wedge having bevelled —- ex! along the 
outer edges of its inclined faces, ada to lap over 
the outer edges of the contiguous ends of the felly- 
sections, and having its r end provided with a 
cap having a shoulder upon its under side adapted to 


975. DyNaMo-ELECTRIC OR ELECTRO-DYNAMIC 
ACHINE, Elihu Thomson, Lynn, Mass.—Filed Sep- 
tember 10th, 1884, 
Claim.—(1) In a dynamo-electric machine or motor, 
a field magnet core having an extension, as * and 
sheet iron plates secured to such extension and form- 
ing the pole pieces acting on the armature. (2) Ina 
dynamo-electric machine or motor, a field magnet 
pole piece constructed from a number of “Ty 
sheet iron plates, which are each bent in a plane 
parallel to the plane of the rotation and having a 
curved edge presented to the armature. (3) The com- 
bination with the field magnet core of the perforated 
extension a, and a series of thin sheet iron plates 
bolted to said extension ‘and forming the field-of-force 
pole piece. (4) In a dynamo-electric machine or 
motor, an armature having a series of magnets sup- 
ported in a suitable frame and revolved ee 
the axis of said frame, each of said magnets having a 
core composed of a number of H-shaped pieces of iron 
mounted so that the edges of their legs shall form the 
poles of the magnets. (5) In a dynamo-electric 
machine or motor, an armature consisting of a frame 
carrying a series of electro-magnets, each isting of 
a bundle or pile of H-shaped iron plates wound with 
insulated wire. (6) An armature core mounted ona 


revolving carrier with its magnetic axis tr to 


their extremities, whereby the filament is adapted to 
be connected by suitable clamps with the line wires 
entering the lamp, substantially as set forth. 


$23,984. SusrenpeED ELEcrricaL Conveyer, Charles J. 
van Depoele, Chicago, Ill.— Filed March 10th, 1885, 
Claim.—(1) In a system of suspended electrical con- 
veyors, the combination, with two supporting con- 
ductors and an electro-motor travelling thereon, of 
two supporting wheels running on said conductors, 
one of said wheels being in electrical connection with 
one pole of the motor and the other wheel with the 
other pole of the same, and each supporting wheel 
having an axle running in a bearing arranged above 
the ductors and ted to and supporting a car 
below the same, substantially as described. (2) In a 
system of suspended electrical conveyors, the combi- 
nation, with two supporting conductors and an 
electro-motor travelling thereon, of two wheels run- 
ning on said conductors and supporting a car, one of 
mf wheels being in electrical connection with one of 
the poles of the motor and the other with the other pole 
thereof, and see tony be car below the conductors 
connection passing between the same, substantially 
as described. (3) In a system of suspended electrical 
conveyors, the combination, with two-supporting 


the plane of rotation, and provided with spaces, as 33, 
extending radially through its poles for the passage of 
bolts, whereby it may be fastened to its carrier. (7) 
The combination with the armature magnets mounted 
on a suitable frame with the magnetic axes parallel to 
the shaft, by which said frame is revolved, of fasten- 
ing bolts passing radially through openings in polar 
extensions of said magnets into the frame, as and for 
the purpose described. (8) The combination with a 
non +i carrii na itahl shaf: 


series of magnets having their axes parallel to the 
shaft, the insulated plates or washers L L, and the 
fastening bolts passing transversely through the 
magnet poles and the plates L, as and for the purpose 
described. (9) The combination with the magnet core, 
made up of a series of thin H-shaped pieces of fron, of 
the side plates D, having rounded body, and retaining 
flanges to keep the armature coils in place. (10) The 
combination with a series of armature ~~ 
ted on a suitable frame of connecting links, 
as V, for the purpose described. (11) The combination 
with the series of armature magnets having laterally 
projecting — of retaining links strung on said pins, 
as and for the described. (12) The combina- 
tion with a series of armature ets mounted on 
the periphery of a suitable frame and parallel to the 
armature shaft of bolts passing transversely through 
the poles of the magnets for securing them to the 
frame, and a retaining band G, less in width than the 
length of the magnet cores, so as to permit the easy 
removal of an armature magnet or magnets, as and for 
the purpose described. 
323,982. Exectric Motor, Charles J. Van Depoele, 
Chicago, 1U.—Filed October 27th, 1884. 

Claim.—(1) An armature consisting of a core, suit- 
able coils pe said core, and insulated ring, to which 
each of said coils is attached by a loop extending there- 
from, and a commutator formed of metallic segments 

ficiently elongated to be adapted, when perma- 
nently secured by their outer ends to the kl of the 
armature coils, to form spokes radiating from the 
commutator and ppperting said coils, substantially 
as described. ( e ination of an insulating 
hub secured to the driving shaft, L-shaped metallic 
strips, the shorter arms of which are embedded in the 

of the hub, an insulated cap ¢ for retaining the 


|323.962] 


outer ends of said short arms, and a series of armature 
coils provided with loops, to which the longer and 
g arms are permanently secured, substantially 
as described. (3) In an electric motor, a field magnet 
having a substantially diamond-shaped core, and pole 
pieces extending from the extremities thereof at right 
angles thereto. (4) In an electric motor, the combina- 
tion of a U-shaped field magnet having a centrally 
or diamond-shaped core, and pole pieces 
extending at right angles therefrom, a commutator 
mounted upon a shaft journalled vertically between 
said pole pieces and having conducting arms integral 
with the tating seg ts, and extending 
radially at right angles therefrom, and an armature 
the coils of which are secured to and supported by 
their respective conducting arms. 
323,983. Incanpescent Lamp, Charles J. Van Depoele, 
Chicago, 1Ul.—Filed November 3rd, 1884. 
Claim.—(1) An incandescing filament consisting of 
a@ non-homogeneous gation of carbonised fibres, 
substantially as described. (2) An incandescing fila- 
ment posed of an indefinite number of small 
individual fibres not necessarily continuous through- 


out the entire length of the filament, but inter- 
mingling with each other and affording numerous 
conducting passages through the conducting medium, 
substantially as set forth. (3) An increasing filamen 


fit within the hollow interior of the wedge, substan- 


tially as and for the purpose specified. 


an aggregation of short fibres interlaced 


so as to form numerous continuous passages through- 
out the entire filament, said fibres being united at 


, of acar and motor both suspended below 
and by said supporting conductors, and axle carrying 
supporting and driving wheels, one of which acts as 
an electrical connection between the supporting con- 
ductor and the motor, and intermediate connections, 
substantially as described, between the motor and the 
axle passing between the conductors for transferring 
motion from the motor to the axle, substantially as 
descri (4) In a system of suspended electrical 
conveyors, the combination of the uprights A, cross 
bar B, the h D, the tors supported on 
said hangers and insulated from the cross bar, and the 
ear G, hung below said ductors tandard 
passing between them, and carrying bearings for the 
supporting and driving axles. (5) In a system of 
electric cable conveyance, and in combination with 
the car and electric motor thereof, the posts A, the 
cross bar B, the hangers D, insulating sleeves E, and 
the cables F F!, substantially as described. 
324,000. Horse Frederick Bentel, Hamil- 
ton, Ohio.—Filed August 18th, 1884. 

Claim.—In a hay-rake, a tooth-supporting bar, a 
tooth-holder clamped to the bar, a flexible tooth 
pivotted to a wrist supported by said tooth-holder, a 


pair of lugs straddling the tooth to the rear of said 
wrist, and adjustable supports above and below the 
tooth at said lugs, combined substantially as specified. 
$24,005. Furnace ror Burnino Liguip anp Gasrous 

Fuet, David H. Burrell, Little Falls, N.Y.—Filed 

im.—In an aj or or 

the of the conical nozzle B, 


having internal screw-threaded ring b, the steam pipe 

C, and oil pire D, arranged concentrically within said 

nozzle, and the stem F, passed longitudinally through 

the ofl pe, all substantially as and for the purpose 

324,339. Lupricator, Robert Ruddy, Mount Vernon, 
and Leopold Kaczander, New York.—Filed July 9th, 


1885. 

Claim.—{1) The combination, with the oil cup, the 
sight feed glass, and its connections, of the main 
steam conduit A and the channel B, located within 
and cast in one with the body of the oil cup and ex- 
tending vertically and centrally from the bottom to 
the top of the oil cup, having no direct communication 
with the oil space of the lubricator, substantially as 
hereinbefore set forth. (2) The combination of the 
following instrumentalities, viz.:—The oil cup, the 
sight feed glass and its connections, the main steam 

duit A, the ch 1 B, located within and formed 
in one with the body of the oil cup and extending 


vertically and centrally from the bottom to the top of 
the oil cup, having no direct communication with the 
oil space of the lubricator, the condenser C, and the 
pipe D, screwed into the top of the channel B 
and forming its straight continuation to the wu 
of the condenser, substantially as hereinbefore 
set forth. (8) The channels B and D, forming one 
single vertical steam passage through the oil = into 
the upper part of the condensing mber, the lower 
portion of which 6, located within the oil cup, 
communicates with the upper connection of the sight 
feed glass by a horizontal branch channel G, substan- 
tially as and for the purposes hereinbefore set forth. 


2 + 

/ 
11,128. WaTEeR-cLosers, C. Heywood, Manchester. 
11,129, Treatment of Resipuats from Corer Works, (324005) 

&c., G. L. and W. J. Wigg and M. Steele, Liverpool. 
11,130. Corp Racks, C. Homer, Birmingham. 
ne B 4 
7 
« 
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WHY THE COMPOUND ENGINE IS 
ECONOMICAL. 

WE publish this week a very remarkable paper by Mr. 
Isherwood, which we copy 
nal a Institute. This paper bears strongly on the 
much vexed question, What is the most economical ratio of 
expansion? and we direct the attention of our readers to 
it asa document deserving their most careful considera- 
tion. Mr. Isherwood gives in it what seems to us to be a 
perfectly rational, albeit novel, explanation of the reason 
why a compound engine ought to be more economical than a 
simple engine; on this explanation, we may add, has 
nothing whatever to do with one repeatedly put forward, 
notwithstanding that its fallacy has been over and over 
again demonstrated—namely, the “heat trap” theory. 
That is to say, the assumption that the low-pressure cylinder 
prevents a large change of temperature causing condensation 
in the high-pressure cylinder. Mr. Isherwood’s paper is 
something much more than a translation of the report 
made by a committee of German engineers, In 1878 the 
Industrial Society of Mulhouse offered a medal of honour 
for the first compound engine built in Alsace that would give 
a French horse-power—32,544 foot-pounds per minute—for 
not more than 9 kilogrammes, or abont 19°84 lb., of steam 
used per hour—equivalent to about 17:44 lb. per English 
horse-power. The action of the Industrial Society is highly 
to be commended, and it is to be regretted that no similar 
stimulus to improvement is ever offered in this country. 
In 1879 the challenge was accepted by Messrs. Weyher 
and Richemonde under circumstances which Mr. Isherwood 
fully sets forth. The result of the trial was that their 
engine won the prize. Three distinct experiments were 
made with steam expanded 6°25 times, the consumption of 
feed-water being at the rate of 17°1 lb. per English horse- 
power per hour. One experiment was made with steam 
expanded 9°64 times, the weight of feed-water used being 
16°93 lb. Thus no practical advantage whatever was 
gained from the higher ratio of expansion. As the 
experiment was intended to settle the value of expansion 
per se without introducing complications in the way of 
alterations of pressure, the initial pressure was as nearly as 
possible the same in all four experiments, namely, about 
921b. per square inch, For details we must refer our 
readers to the comprehensive table which will be found on 
page 266. 

This investigation supplies matter for consideration by 
those who still maintain that the—to them—otherwise 
unaccountable economy of the compound engine is due to 
the protection afforded by the large cylinder to the small 
one, and the consequent prevention of condensation in the 
latter. It is a curious aspect of this controversy that no 
one has ever yet given or attempted to give any direct 

roof that condensation is reduced ; while, on the other 

d, we cannot call to mind particulars of a single 
pas ne pr in which the condensation in the high-pressure 
cylinder of a compound engine has not been enormous. 
In the case under consideration it will be seen that when 
the small range of expansion—6‘25 times—was employed, 
no less than about one-fourth of all the steam admitted to 
the engine was condensed in the high-pressure cylinder 
during the time the steam port was open. With 
the larger measure of expansion, only 57 per cent. 
remained uncondensed. To put this in a more telling as 
we may say that, in the former case, out of every 1001b. 
of steam that entered the engine, 25 lb. were condensed, 
while in the Jatter case no less than 43 1b. out of the 
hundred were condensed. The influence of the second 
cylinder in reducing condensation seems to have been nil. 
It remains to be proved indeed that the condensation in 
any jacketted non-compound cylinder, in which the steam 
is expanded six and a-quarter times, ever reaches 25 per 
cent. We do not say that condensation to this extent does 
not take place, but only that we have not seen any proof 
that it does. We do not pretend to explain the fact, but all 
available evidence goes to show that the quantity of steam 
condensed in the compound engine is greater than the 
quantity condensed in a non-compound engine. If there 
is conclusive — to the contrary, derived from actual ex- 
periment, and not from mathematical considerations based 
on thermal laws, it has escaped our attention, and we shall 
be glad to be reminded of it. In the case of the Mull- 
house engine, at the end of the stroke, much of the 


conde steam was found to have been re-evapo- 
rated. With the small measure of expansion only 
6°57 per cent. remained as water in the high-pressure 


cylinder, and with the large measure of expansion only 
11°67 per cent. The re-evaporation began the moment 
the cut-off took place, and was the result of the fall in 
pressure ; the heat “ rendered latent,” to use a somewhat 
convenient though erroneous expression, being derived 
from the sides and ends of the cylinder and piston. 
Turning to the low-pressure cylinder, we find that at 
the end of the stroke of the piston 7:29 per cent. of 
the steam evaporated in the boiler was condensed in it 
when the ratio of expansion was 6°25 fold, while with the 
high ratio the —— of steam condensed rose to 10°52 per 
cent. Thus it will be seen that re-evaporation plays an 
important part in the compound just as it does in the non- 
compound engine; but we find no evidence in the entire 
cycle that condensation is reduced in quantity by the use 
of two cylinders instead of one. At this point comes Mr. 
Isherwood’s explanation of the cause of the economy of 
the compound engine; and we quote his own words. “ Of 
course, no work is obtained from the steam of the 
revaporised water of condensation that passes to the con- 
denser during the exhaust stroke of the piston of the 
large cylinder, but the metal of the cylinder is chilled by 
this revaporisation, so that it acts as a condenser to the 
next charge it receives from the small cylinder. The 
re-evaporated steam which passed from the small cylinder 
to the large one during the exhaust stroke of the piston of 
the former was utilised upon the piston of the latter, and 
by fitting the large cylinder with a lap cut-off steam valve 
this re-evaporated steam was used expansively in that 
cylinder. The economic superiority of the compound 


engine over the simple one worked between the same 


from the last number of the Jour- | J, 


boiler and condenser pressures, with the same measure of 
expansion and the game reciprocating speed of piston, 7s due 
to the fact that the steam condensed in the nalaialer by 
the interaction of its metal is used upon the piston of the 
arge one during its whole stroke, and expansively too 
if a cut-off be applied there.” The italics are ours. In 
other words, the compound engine is economical, not 
because the condensation of steam is prevented, but 
because its re-evaporation is utilised in a way which is not 
quite so easily attained, if indeed it can be attained at all, 
in the single-cylinder engine. There can be no doubt that 
many persons have held views on thissubject nearly identical 
with Mr. Isherwood’s, We are ourselves among the 
number, but we are not aware that any writer has ever 
before put the proposition so clearly, concisely, and defi- 
nitely. It must not be forgotten that although Mr. 
Isherwood is speaking of an engine with two cylinders 
only, the same reasoning will apply to the triple expan- 
sion engine. We are thus brought face to face with what 
is virtually a new theorem, namely, that the best way to 
secure economy in steam engine practice lies not so much 
in avoiding cylinder condensation, as in taking care that 
the work done in re-evaporation shall be utilised. Steam 
is condensed at one pressure, comparatively high, and it is 
revaporised at another pressure comparatively low, and 
it may be argued that the work done by this low-pressure 
steam must be less than would have been done had no con- 
densation taken place. This argumentissound, but itisnotso 
important as may appear at first sight. Let us suppose, for 
example, that a pound of steam was received from a boiler 
and expanded in a non-condensing cylinder, so that no con- 
densation other than that due to the performance of work 
took place. This being a constant quantity determined by 
the amount of work done and by nothing else we may 
neglect it. Let the initial pressure . 100 lb. absolute, then 
one pound of such steam can do without expansion 58,273 
foot-pounds. If we expand it 6:2 times it can do 150,630 
foot-pounds, or nearly three times as much as it did without 
expansion. But it may be shown that the work done during 
expansion is very little affected hy the pressure of the 
steam. Between the extremes of 65 lb. to 165 1b. on 
the square inch, Mr. Clark has shown that the 
difference of efficiency is not more than about 23 
per cent. in favour of the higher pressure. If, then, 
one-tenth of all the steam admitted to the cylinder 
be condensed during the steam stroke, and re-evaporated 
and worked expansively during the exhaust stroke, the loss 
caused by the initial condensation may be very small. The 
initial pressure may be 1001b., corresponding to a tem- 
perature of 328 deg.; but the total heat given up by one 
pound of this steam condensed cannot be more than 1181 deg. 
and will be considerably less in yng as the cylinder 
is hotter than 32deg. The total heat required to recon- 
vert this condensed 100 lb. steam into steam of, say, 30 Ib. 
pressure will be 1158 deg., or 26 deg. less. That is to say, 
the heat surrendered during condensation by a pound of 
steam of one pressure is amply sufficient to produce 
another pound of steam at a somewhat lower pressure—a 
fact the truth of which is demonstrated, indeed, every day 
by the use of steam for evaporating purposes. If, then, 
the cylinder is prevented from parting with any of the heat 
surrendered by the steam during condensation on onestroke, 
and is able to give back all it received during the next stroke, 
then there will be a very small loss. is is an im- 
portant proposition, and we may be excused if we try to 
make it quite intelligible. Let us suppose that we have a 
cylinder, into which a given quantity of steam is admitted. 
A portion of this is condensed while the piston is makin 
astroke. The pressure is 100lb. on the square inch, an 
the quantity condensed is one-tenth of the whole. Let us 
suppose, now, that when one-half the stroke has been com- 
pleted, the exhaust port is opened for an instant, and the 
whole of the steam suffered to escape, the exhaust port 
being then instantly closed. The pressure being reduced, 
condensed water would instantly be re-evaporated behind 
the piston, by its own heat and that of the metal of the 
cylinder, and it would be as competent to do work on the 
iston and push it further up in the cylinder as 
if no condensation whatever had taken place. We 
repeat, therefore, that it is evident that, do what we 
will in the way of jacketting, &c., initial cylinder conden- 
sation must take place. It becomes extremely important 
to see that re-evaporation occurs under conditions 
which will ensure the utilisation of the steam so re-evapo- 
rated. If it is suffered to escape directly to the condenser 
or the atmosphere it cannot do work of any useful kind. 
It may be urged that re-evaporation in a single cylinder 
will have just the same efficient effect as though the 
re-made steam were used in a second cylinder; but a little 
thought will show that this cannot be the case. In the 
single cylinder the re-made steam is not used expansively. 
The conditions are just the same as though the steam 
followed the piston direct from the boiler. Indeed, if 


anything, the conditions are more unfavourable, the steam | d 


acting much as it does when a re-admission takes places 
through the faulty working of a slide valve after it has 
nominally cut the supply off.. An inspection of a diagram 
from a single cylinder with an early cut-off will prove 
this, the expansion curve continuously rising above the 
Marriott curve. The practical deduction to be drawn is 
that it is a matter of no moment in the compound 
engine how much condensation takes place in the 
high-pressure cylinder, since the cylinder cannot con- 
dense more steam in one stroke than it can re-evaporate 
in the next, provided there is no loss by external radia- 
tion. In the low-pressure cylinder, on the contrary, every 
possible means should be adopted to prevent condensation, 
since in it condensation represents a dead loss, all the 
steam due to re-evaporation going straight to the con- 
denser without doing any work whatever. A further 
lesson to be learned is that the statement made by Ran- 
kine, and all other writers on the theory of heat engines, 
that the number of cylinders employed does not affect the 
economical result, is only true for engines working with a 
permanent gas such as air, and is not true in practice of an 
engine working with a fluid like steam ina state of unstable 


equilibrium, 


NEW HYDRAULIC FORMULZ. 
By W. Dona.pson, C.E. 

Tue ordinary formula for the uniform velocity of flow 

in pipes and open channels is of the form 
v=A Jlrs 
in which ¢ is the ey in feet per second, 7 the hydraulic 
mean radius in feet, and s the rate of inclination. This 
formula is based on the assumption that the retarding 
force of friction is directly proportional to the square of 
the velocity at any instant, and inversely proportional to 
the hydraulic mean radius. When the velocity, therefore, 
has reached its maximum value due to the rate of incli- 
nation and size and shape of the channel, the retarding 
force of friction is constant, and on the above hypothesis 
is equal to © cs , ¢ being a constant determined by expe- 
riment. Since the angle @ between the horizontal and the 
line of the direction of the pipes is always small, the 
accelerating force of gravity is equal to g sin.@ = g tan. 6= 
g 8, and this, when the velocity is constant, must be equal 
to the force of retardation due to friction. Therefore 
2 
Fs 
whence v=A Jlrs 
the ordinary formula. Now it has been found by experi- 
ment that the value of A is not constant, but varies with 
the varying values of the hydraulic mean radius. D’Arcy 
and Bazin assume that A is a function of r of the form— 
1 


a+® 

So that A has an appreciably different value forevery section. 
In considering this question it struck me that the necessity 
of adopting this varying value of A arose from assuming 
that for all sizes of pipes the retardation caused by friction 


is inversely as the first power of the hydraulic mean radius, 
and that a formula of the form— 


e=Ar* 
might be obtained which would give the same values for v 
as those ascertained experimentally for wide ranges of the 
value of the hydraulic mean radius, the constant A and 
index n being taken as the mean of a series of values. 
Before giving a description of the method I adopted for 
determining these values, I propose to discuss briefly the 
uestion, Does the retardation caused by friction vary as 
e square of the uniform velocity or simply as the first 
wer? I believe that some authorities maintain the last 
w to be correct. It is a point which can be set at rest 
by experiments in any pumping station from which the 
rising main is free from obstructions, sudden contractions 
or enlargements, and ought not therefore to be a question 
in dispute. I have never availed myself of many oppor- 
tunities of doing this, but a friend has given me the 
following particulars, which I think have enabled me to 
settle the question. 
The engines referred to are beam engines of the very 
best construction, which, working at the rate of 14 strokes 
r minute, deliver 2100 gallons per minute, reckoning the 
ull discharge of the pumps without any allowance for 
slip. The rising main is 24in. in diameter and one mile 
five furlongs in length. The velocity for a discharge of 
2100 gallons is 21‘7in. per second, which, according to 
Kutter for smooth pipes, corresponds to a gradient of 1 in 
2600, and for brick sewers of 1 in 1800, so that the height 
due to friction would be somewhere between 3°3ft. and 
4‘7ft., and the horse-power necessary to overcome the 
friction would be somewhere between 2°1-horse power and 
3-horse power. Allowing 10 per cent. for slip, the corre- 
sponding horse-power would be between 1°5-horse power 
and 2-horse power. When one engine only is working at 
the rate of 14 strokes per minute, the average indicated 
horse-power is 554-horse power, and the net work done in 
pump cylinders 342-horse power. When both engines are 
working at the rate of 14 strokes a minute, the average 
indicated horse-power is 63$-horse power. If, then, E, E, 
represent the friction of machinery in the two cases, and 
F, F, the friction in the clear run of the pipes, we have 
the following equations, viz.:— 
348+ E, + F, 
342 + E, + F, = 65 
Also since the work due to machinery friction varies as 
the amount of work done, 
E, _ 55} 
E, 633 
and if friction varies as the square of the velocity, 


554 


From these four equations we get 
= F, = 6°8-H.P. 
E, = 19°5-H.P. E, = 22°3-H.P. 

The value of F,, determined from the pumping machinery 
ata, agrees with the value determined from the formula 
for pipe friction. The work done in overcoming machinery 
friction would be equal to 35. per cent. of the indicated 
engine power, and in actual weight of water raised to 65 
per cent. of the indicated engine power, or the indicated 
engine power would on this assumption be about one and 
a-half times the actual horse-power in water lifted, which 
is an ordinarily —— ratio in the case of beam engines 
of the best type. e may therefore consider that this 
experiment proves, so far as one experiment can prove a 
rule, that the friction varies as the square of the velocity. 

Kutter found in the great majority of the results of the 
experiments on the flow of water in rivers and channels 
that the velocity varied as the square root of the inclina- - 
tion, a few as the cube root, and a few as the fourth root. 
In the new American formula of Humphreys and Abbot 
the velocity is supposed to vary as the fourth root of the 
inclination, but the experimental results which appear to 
confirm this value have been obtained principally b 
observations in the flow in the Mississippi system, whi 
have an extremely low inclination. Kutter only found 
fourteen cases confirming this theory, and the apparent 
confirmation is no doubt due to errors of observation. It 
must be extremely difficult to note with minute accuracy 
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the fall in a mile of length of any river. When the fall 
amounts to several inches, a small error would not appreci- 
ably affect the result, but an error of ;;in. would be 
important when the whole fall is less than an inch. 
utter gives the values of the constant min the for- 
mula v = m s/s for pipes and channels of various dimen- 
sions of four descriptions, viz.: Table I., very smooth 
surfaces of pure cement, well-planed timber, &c.; IL.,smooth 
surfaces, ashlar brickwork, planking, &c.; III., moderately 
well constructed sections in rubble; IV., sections in earth. 
Now m is the value of the expression Ar* in the formula 
v = Ar \ 5, and by equating this to the tabular values 
corresponding to successive values of r and 2r, we 
shall obtain a series of equations which will give the 
values of 2", and therefore of » corresponding to the 
series of values of the hydraulic mean radius given in 
the tables. If the mean value of a group of these is 
selected, the extreme values of which do not differ by 
more than 10 per cent., the value of the expression 
Ar* cannot differ by more than 5 per cent. from the 
values given in the tables, if the value of A is also a mean 
between the values necessary to satisfy the two extremes, 
and the formula so determined would be practically 
identical with Kutter’s formule. Thus, for the sake of 
illustration, take the case of the renge in the value of r 
from ‘05 to ‘01 in Table I. 


For the value 05 Ar” = 19°24 


” 


7333 

ence 2 173 

2 = 8 
Also for the value ‘05 A(05) = 19°24 
A 212 

+8 

” ” Al = 33°33 
A 210 


The mean value of A is therefore 211, and the formula for 
values of 7 from ‘05 to ‘1 is 
v=2llr 


The four following tables give the formula co nding 
to the data given in Tables L., IL, IIL, and IV. of Kutter’s 
work. 

TaBLE L.—Very Smooth Surfaces of Pure Cement, dc. 


Range in values Corresponding 
of r. formule. 
“01 to “05 v= Js 
"05 to ‘1 v=2lrt J/s 
v=1168r7 
2 to 15 v=14irtJ/s 
TABLE II.—Smooth Surfaces of Good Brickwork, &c. 
01 to v=20r 
"05 to “1 v=183r9 Js 
2 to 5... v= 15 r7 
Sto2 ... v=17rt Js 
2 to 160... si v = 128 A/rs 
TABLE IIL.—Good Rubble Channels. 
"05 to “1 v=1293r als 
v= Wr v/s 
“4tol .. v= 
lto2 v= fs 
2 to 20 ... v= 
20 to 100 v=116 
TABLE IV.—Sections in Earth. 

Sto? ... v= 
2to4 v= als 
4to8 v= 59r7 
8tol€ ... v= Js 
16 to 100 v = 102 Ars 


The above formule are only apparently unsymmetrical. 
The numerical coefficients involve the factor a/g, and ¢ is 
equivalent to the fall in a unit of length, whilst r is simply 
the ratio of the value of the hydraulic mean radius of the 
section to unity, the value of the mean radius of an assumed 
standard section. 

For circular pipe sewers the formule in Tables I. and 
II. may be transformed into the following shape, in which 
dis — to the diameter of the pipe in ion and v is 

ve 


the velocity in inches per second :— 
TABLE I1,—Very Smooth Pipes. 
Formule, 
din. to 2hin. v= 107 
2hin. to 5in. v=115d% 
5in. to 10in. = 134d7 v/s 
10in. to 72in. v= 166d* 
6ft. to 400ft. = 256 
TABLE II.—Modera!ely Smooth Pipes and Brick Sewers. 
Sin. tol0in, TBAB Als 
10in. to 24in. v=100d7 V/s 
24in. to v = 
8ft. to 400ft. v= 221 Jds 


The following table gives a comparison between the 
velocities due to a gradient of 1 in 900 for various sizes of 
pipes, from 3in. to 96in. diameter, obtained from Kutter 
and Neville :— 


Table of Comparison. 


| tm. | tn, | to. | tn. | | | In. | In. 
Diameters... ... 4/6) 6] 7] 9/10 | 12 
Kutter, Table | 9 12/14 16 38 19 a1 23 | 25 
Kutter, Tablell. 6) 8 10 11/12 14 15/17/19 
i i i i 


Table of Comparison (continued.) 


in. | In. In, | In. to, | | to. | to. | to 
Diameters ... 14 | 16 | 18 | 21 | 24 | 80 | 
Kutter, Table I... 27 | 29 | 81 | 35 
Kutter, Table I, ...| 21 | 23/25/28 | 81 83. 36 | 40 | 72 
Neville ... 20 | 22 23 | 26 27 31 83 | 55 


THE PROPERTIES OF GASEOUS EXPLOSIVE 
MIXTURES.* 


Tue splendid researches of Berthelot and his confrére Vieille 
upon the subject of “Mecanique Chimique ” are of the utmost 
importance to engineering science. Berthelot’s magnificent book 
on this subject contains a mine of wealth to the investigator, 
and his continual exhaustive researches since the publication of 
this work has resulted in the discovery of many facts which have 
relieved this subject from much of its obscurity, and disproved 
the accuracy of many thermo-dynamic formule. 

The discovery of the degrees of increase of specific heat due 
to increase of temperatures will nullify the results of many 
investigations as to the comparative efficiency between different 
applications for generating heat and transforming it into useful 
work, 

The following data, in addition to that already published, will 
doubtless be useful :— 

PreEssurRES DEVELOPED BY VarIoUsS EXPLOSIVE 


MIXTURES, 
In the experiments, three cylinders of ditferent capacity were 
used, the smallest one, called S C for convenience, had ity 


IIL—Cyanogen, Oxygen, and Nitrogen: Incomplete C 
(33) C#N24+0# ... «.. 25°11 atmospheres. 
(34) 40% ... ... 20°67 » 

(35) C#N2+2 15°26 » 
(86) 11°78 
IV.—Cyanogen Carbonmonoxide and Oxygen: Incomplete 
Combustion. 


(37) ... 21°24 atmospheres, 
(38) C#N?+2 C?0740%... ... ... 15°46 
V.—Cyanogen and Compound Comburant Gases: Total 
Combustion, 
(89) 16°92 atmospheres. 
(40) C#N?+4N?0? .., 22°66 
VI.—Cyanogen and Comburant Gases: Incomplete Combustion. 
(41) ... 28°34 atmospheres. 
(42) .. ... ... ... 26°08 » 
This last pressure is the greatest which has been obtained with 
gaseous mixtures taken under the normal pressure. 


Fourtn Group.—CarBuRgTTES OF HYDROGEN. 


L—Pure Gases, 
(22) C#H?+0"... 15°29 atmospheres. 
(23) 
(25) 20? 1634 


Il.—Other Mixtures, 
(26) Ethyline and hydrogen C* H*+H?+0= 14:27 atmos 
III.—G@ases containing Oxygen. 
(27) Ether (methylic) C+ H®0?+0”... 19°91 atmospheres 
(28) Ether (ordinary) C* 0?+ 0%"... 16°33 
Tue Speciric Heat or Gasgous ELEMENTS aT VERY HIGH 


a 
of 300 cc.; the medium one, called M C, had a capacity of 
1°55 lit.; and the larger one, L C, had a capacity of 4 lit. 

It will be at once apparent on examination of the figures that 
a considerable increase of pressure was obtained by the larger 
cylinders owing to the lesser ratio of the wasteful radiating 
surface to the cubical capacity. 


Nature of gaseous mixtures. Ratio of absolute pressures. 
H+0 8.C 7-41 _ org 
L.C 9°69 
H+0+N S.C 7°60 
H+0+2N SC 734 _ 
LC 755 
H+0+3N S.C 612 _ 
LC 664 
C0+0 
LC 993 
C+ H#+0” 1418 
— 
L.C 1573 
C? H#+08 
Eo 
C?N+02+37N S.C 106 _ o.¢¢ 
M.C 12°02 
C? N+0?+N* S.C 13°88 _ 
M.C 15°56 
C?N+07+3N S.C 18°65 = 0°88 
M.C 21°09 


Bunsen’s experiments with different apparatus gave results 
similar to those of Berthelot and Vieille; for instance, C? O? + 0? 
gave a pressure of 10°5 atmospheres; Berthelot and Vieille’s 
experiments gave 10°10. For H?+0? Bunsen obtained 9°97 
atmospheres ; Berthelot and Vieille obtained 9°80. Mallard and 
Chateliert obtained for C? 0? + O? containing 0°012 water vapour, 
9°95 atmospheres, while Berthelot and Vieille obtained 10°1 with 


dry gas. 

In the following tables, showing pressures developed by 
various gaseous mixtures, the initial gaseous mixtures were 
reduced to a temperature of 0 deg., and at 760mm. pressure. 
Each experiment was repeated at least twice, and sometimes as 
often as five or six times :— 

First Group.—HyDROGENATED MIXTURES. 
L—Jydrogen and Oxygen. 


9°80 atmospheres. 
2+0?+H? 8°82 

(3) H2+02+2 H? 8-02 

(4) H?+0?+3 H? 7°06 

(5) H?+0?+0*... ... 8°69 n 

(6) H2+02+304 . 678 


Il.—Hydrogen, Nitrogen, and Oxygen. 


(7) 9°16 atmospheres, 
(8) H?+6?+N?... 8°75 

(10) H?+O?+3N? a 


IIL—Hydrogen and Protoxide of Nitrogen. 
(11) ... ... .. 13°60 atmospheres, 
(12) H?+N? 0?4+N? ... 11°08 
Srconp Grovp.—OxycarBonic MIXTURES, 
L—Carbonmonoxide and Oxygen. 
(13) C?0°+0" ... ... ... 10°12 atmospheres, 
II.—Carbonmonoxide, Nitrogen, and Oxygen. 
(14) C? 0?+N+0? 9°33 atmospheres. 
(15) C? O?+N?+0? ... 877 
(16) C? 0?+5 N+0? ... 7°05 
III.—Carbonmonozxide and Protoxide of Nitrogen. 
IV.—Hydrocarbon Mixtures. 


(18) C? 0?+H +0% 9°81 atmospheres. 
8°79 


(19) C20?+H?+08 
(21) 


THIRD Grovupr.—CYANOGENES, 
L—Cyanogen and Oxygen: Total Combustion. 
(29) C4 N?4+08 20°96 atmospheres, 
II.—Cyanogen, Nitrogen, and Oxygen: Total Combustion. 


(80) CP ... 1790 atmospheres, 
(82) N?+4N?+08 12°33 


and abstracted by B. H. Thwaite, C.E., F.C.8., from the 


* Translated 
Annales de Chimie et de Physique, January, 1885. 
t Mallard et Le Chatelier, “‘ Recherches Expérimentules,” é&c., p. 125. 


‘TEMPERATURES. — Cyanogenes. 
Pressure Temp. Specific heat. 
mixtures disengaged Ne&CO 
om atmos, calories. deg. | 
+08 .. 25°11 126°500 4394 | 28°81 9°600 
C#N2404415 N2} 20°67 | 126°500 | 4024 gi-46 | 8°39 
CAN240442xN2 15°26 | 126°500 | | 39°67 | 7°93 
11-78 | 126-500 | 2810 | 45-05 | 6°67 
C#N242N02 ..) 23°34 169°800 | 4309 39°39 9°85 
C#N242N202..| 26°02 | 168-400 | 3993 | 42°17 8°43 


It will be noticed that there exists a considerable connection 
between the numbers obtained, whether with pure oxygen, with 
binoxide or with the protoxide of nitrogen at the same tempera- 
ture and under the same pressures. Thus towards 4400 deg. 
we find that with pure oxygen the specific heat = 9°60, wi 
binoxide of nitrogen the specific heat = 9°85; the ratio between 
the nitrogen and the carbonmonoxide was as 1:1 in volumes 
towards 4000 deg., with pure oxygen 8°43, the ratio between the 
nitrogen and the carbonmonoxide being as 3 : 2. 

The following figures may be taken as expressing the molecular 
specific heats, at high temperatures and constant volumes, of the 
following simple gases :— 

Nitrogen, hydrogen (H?); oxygen, O*,as well as the compound 
carbonmonoxide (C? 0), which is assimilated to them. The 
figures calculated were obtained by the following formule, where 


C is the specific heat and ¢ the temperature. 
C = 67 + 0°0016 (¢ — 2800) 
Calculated: Found 
2800 deg.... ... 
3200 deg. ... 73 


4400 deg. .. 


H? + 0? + H? gave 8°82 atm. 


H?+0?+ 0 , 869 ,, 
(= +0?+3H? , 706 ,, 
H?2 + 02+ 30% , 678 ,, 
H? + 02+ 3N? , 689 ,, 


The concordance of Berthelot’s and Vieille’s experiments with 
those of Mallard and Le Chatelier is shown by the formula 
established by these latter savants, in which C is the specific 
heat and ¢ the temperature— 

C = 48 + 0°0006 ¢. 
This gives, at 2800 deg. 

C = 648 exactly. 
Berthelot and Vieille’s gave 
C = 67. 

Berthelot ard Vieille established an empirical formula for the 
mean specific heat as follows :— 


4°75 + 0°0016 (¢ — 1600). 
This gives for elementary gases mentioned, i.e, N. H. 0., and 


c0.— 
At 2000 deg. = 
At 3000deg. = 9°3 
At 4000 deg. = 12° 
At 5000 deg. = 15°7 
Water Vapour Calculated by above Formule. 
|Molecular mean 
Mixtures. tures, eat. nitrogen oO a” 
deg. 
H?2+02 8240 18°12 - 18°12 
H2+024+3N 2860 20°52 1°69 18°83 
H2+02+N2 2543 23°08 6°26 16°82 
H2+02+2N2 2180 26°93 11°36 15°57 
H2+02+3N2 1798 82°05 15°21 16°84 
H2+N2 02 8133 25°09 7°20 17°89 
H2+N2 02+N2 2601 80°60 12°70 17°90 


Messrs. Mallard and Le Chatelier have valued the specific 
heat of water at 16°6 for a temperature of 3350deg. In sup- 
posing dissociation does not occur at this temperature, this 
result sufficiently accords with that of Berthelot and Vieille. 

It will be seen that the mean specific heat of aqueous vapour 
at constant volume increases with the temperature rather 
slowly, however, and conforms to the empirical formula 

162 + 0°0019 (T 2000). 


The pressure measurements indicated that the oxygen would 
have a specific heat slightly superior to that of the hydrogen—or 
about 1°5 hundredths, or thereabouts—in fact, it was found 
that 
| 
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LANTERN FOR LIGHT APPARATUS OF THE SECOND ORDER, WATLING ISLAND, BAHAMAS. 
(For description see page 256.) 
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The mean specific heat of water vapour between 130 deg. and 

230 deg. at constant volume may be valued at 6°65, consequeutl: 

it will be more than double towards 2000 deg., or increas 

threefold towards 4000 deg. The elementary specific heat 


towards 2000 deg, = 
3000 ,, = 200 
3500 = 21°9 


4000 ,, = 

Comparing the elementary specific heat with that of its ele- 
ments we have 
Towards 2000 deg. for water For its elements 9‘2theexcess = 7°0 

” 4000 ” 23°8 ” 18° 
The excess represets a twofold work ; that is to say, the work 
of molecular disintegration of the compound gas without 
change in its chemical composition ; and the work of dissocia- 
tion, that is to say, of complete decomposition. Owing to this 
latter circumstance the indicated excess appears to decrease in 
proportion as dissociation augments, the actual proportion 
of vapour of water present in the system being less at 4000 deg. 
than at 2000 deg. 

The heat of formation of water diminishes incessantly owing 
to this twofold work of molecular disintegration with decom- 
position, and of dissociation. The following figures are of the 
highest importance. Towards 2000 deg. the proved diminution 
by the heat of formation of water will be 8400 calories. 

Towards 3000 deg. = 15,200 cal. 
» 4000 deg. = 21,600 ,, 
Consequently, the heat of formation of water equal to 
58,700 cal. at 0 deg. Cent. will become reduced at 
2000 deg. to 50,600 cal. 
3700 deg. to 43,500 ,, 
4000 deg. to 37,100 ,, 
These figures show that towards 2000 deg. Cent. the combination 
of one gramme of hydrogen with 8 grammes of oxygen will only 
disengage 25,300 cal. 
Carbondioxide C 0%. 


| Specific 
| Temper | spite | 
ure. heat. | nitrogen. (C2 04). 
C2. 02+02 20°40 — | 20-40 
C2 024+024N 2840° 24-02 3:26 | 20°66 
C2 02+02+N2 2548° 2669 (627 20°42 
C2 02+024N5 | 87°47 16 67 24°80 


The empirical formula established for carbondioxide (C? 0*) is 
19°1+ 0°0015 (¢-—2000). The specific heat of C? O* at different 
temperatures is as follows :— 
Towards 2000 deg. = 19°1 

» 3000 , =221 

4000 ,, = 25:1 
This variation is confirmed by the observations, by Regnault 
and by E. Wiedemann, made between temperatures of 0 deg. 
and 200 deg., and represented by the formule 6°4 + 0°0106¢ 
reduced to constant volume. 

This formule gives a greater specific heat increase with aug- 
mentation of temperature than does that of Berthelot and Vieille. 
It will be seen that the mean specific heat of C? Of or CO? at 
constant volume becomes threefold from 0 deg. to 4300 deg., and 
the elementary specific heat becomes quadrupled. 


HALL AND VERITY’S PATENT CRANK SHAFT. 


THE main feature in this shaft, patented by Messrs. Hall and 
Verity, Sheffield, is the ability it possesses of freely conforming 
to any irregular action or movement, such as would be caused by 
irregularities in its line of bearings, the lateral expansion or 
contraction of the shaft itself through heat or the thrust of 
the screw shaft, or other causes that would injuriously affect the 
working of a shaft having solid or built up cranks. 
Fig. 1-is a sectional plan of crank ; Fig. 2 is a half elevation 
of crank and half elevation of accommodating web ; Fig. 3 is a 


Fice Fics 


sectional plan of accommodating web; Figs. 4 and 5 are a 
section and elevation of adjustable ring plate ; Figs. 6 and 7 are 
a plan and elevation of convex bush. The crank pin Eis fitted 
with one of the webs a ; the other web 3 is bored out to form an 
eye to receive a circular bush g, such bush being made 
convex on its periphery, and through which the outer end of 
the crank pin ¢ is The eye into which the bush g is 
received is bored out to a suitable depth, and of sufficient 
diameter to admit an adjustable ring plate f, which is made 
concave on its inner face to fit upon the outer side of the peri- 


phery of the convex bush g. A corresponding concave face is 
formed in the other portion of the eye, which, in conjunction 
with the ring plate f; forms a seating to receive the convex 
bush g and allows it to adjust itself as required. This bush 
is split, as shown in Figs. 6 and 7, to allow of its being com- 
pressed upon the crank pin e by the adjustment of the movable 
ring plate f by suitable bolts 4 when the parts become worn or 
slack. This method of construction is applicable to all cranks 
where power is transmitted through both webs. 


From the foregoing description it will be clearly understood | posed 


that the crank pin e with the convex bush g is free to oscillate 
within its bearing or seating as well as being capable of a to- 
and-fro motion within the bush, so as to adapt itself to any 
irregular or angular movement of the shaft, whilst such shaft, 
from various causes, is revolving out of the true or straight line. 
Also in the event of any lateral movement of the screw shaft of 
a steam vessel through wear or non-adjustment of the thrust 
block, or of the shaft itself through expansion or contraction, 
the crank pin by moving to or fro in the convex bush, as the 
case may be, readily permits of such movement without in any 
way interfering with the rotary motion, or with the strength 
and firmness of the shaft provided with such cranks, 


MUMFORD’S DONKEY PUMP. 


WE illustrate below the “Favorite” donkey pump, manufactured 
by Mr..A. G. Mumford, Culver-street Ironworks, Colchester. 
These pumps in various sizes are exhibited at Stand 104, Group 4, 
at the Inventions Exhibition, and have received the highest 
award for this class of pump. We have noticed these pumps 
before, and we may again point out that the design is good, care 
having been taken to keep the pumps as compact as_ possible, so 
that the least amount of space, always so valuable on board 
ship, is occupied. The air vessel and delivery valve are formed 
in the body of the pump, so that actually no extra room at all 
is taken up by them. The suction valve-box can be attached to 


either side of the pump—a very great convenience in fixing, as 
it avoids the necessity of bends or complication of pipes, This 
arrangement also applies to the delivery, steam, and exhaust 
pipes, as by simply substituting a blank flange at either side of 
the pump, the connections can be made to suit the position in 
which the pumps have to be fixed. The material and workman- 
ship are the best possible, gun-metal being used for the plungers, 
valves, seatings, glands, and bearings, and all working parts are 
easily accessible, and adjustable for taking up the wear. 


PROGRESS OF THE VYRNWY WATER SCHEME. 


Havine, in commenting a few weeks ago on the scarcity of 
water in Liverpool, referred slightly to the great scheme for 
bringing supplies to that city from the Vyrnwy in Merioneth- 
shire, we may now with interest, and possibly with advantage, 
glance at the progress of that extensive engineering enterprise. 
At the time when the project was being promoted it attracted 
considerable attention, mainly on its own merits, but also 
largely because of the kindred Thirlmere scheme for Man- 
chester, which had been sanctioned by Parliament not very long 
before that date. The work having been authorised by Parlia- 
ment, and in due course commenced, it was gradually, and 
naturally, lost sight of except by the few persons directly con- 
cerned in its execution. A few words as to what the scheme is 
will therefore be useful in conjunction with particulars as to 
what has thus far been accomplished. Looking at the past 
history of Liverpool, and at her present condition, it would 
seem that that port has always been peculiarly unfortu- 
nate with regard to its water supply. Thirty-five years 
ago, on the advice of Mr. Robert Stephenson, the Cor- 
poration, who shortly before then had bought up the water 
companies then supplying the town, entered on the construction 
of the Rivington waterworks, and this source answered fairly 
well for some years, supplemented as it was by wells and other 
sources to to provide a supply of seventeen million gallons 
per day. But in 1865, owing to the largely increased popula- 
tion, and to a particularly dry season, great efforts became neces- 
sary to reduce the consumption. General alarm arose, and well 
it might, for the Rivington reservoirs were found to contain only 
enough water for ten days’ supply, and there was strong reason 
for believing that the scarcity of water had caused great 
mortality. Then the Corporation asked Parliament to pass a 
Bill enabling them to stop their constant supply service, ard 
such were the facts put forward that the Select Committee 
described the position as most critical and alarming. Besides 
getting this Bill the Corporation were driven to drain their 
supply area more and more, and at last they had to buy in the 
compensation water hitherto provided. Still the cry was 


more water, and at length, with the assistance of Mr. Hawksley 
and Mr. Bateman, the Corporation tixed upon the Vyrnwy dis. 
trict, and brought in a Bill, which passed in three or four days 
in each House, giving them power to tap that source, just as 
Manchester was to draw from Thirlmere; Windermere, Hawes- 
water, and some other places were at one time contemplated 
but Vyrnwy was preferred as less distant, and free from special 
objections. Bala Lake also was thought of, but not very 
seriously, partly because it was understood that London pro- 
to appropriate that lake at some time. 

The scheme proposed the construction of a gathering dam 
1500ft. long and 77ft. deep at the bottom of a reservoir, and of 
three conduits, each taking 13,000,000 gallons a day thence to 
Prescot, 674 miles away. The estimated first outlay was 
£1,250,000, and the time required for execution five or six years, 
That was in 1880, so that completion should not now be very far off. 
There was very little opposition to the Bill, and questions of 
supplying certain districts along the route were easily arranged. 
Mr. Hawksley explained, in support of the scheme, that the 
water was especially good, that there was no fossilisation, no 
mining, or other influence likely to make the water impure ; 
that there was an excessive rainfall, and the area was almost a 
funnel, collecting the water from the surrounding district. 
The lake, when constructed as proposed, would contain ten 
million gallons of water. The pipes under the Mersey were to 
be 10ft. below the surface at low water, and 20ft. below at high 
tide. The scheme being sanctioned, it has been steadily pro- 
ceeded with ever since, and we now have the results arrived at 
in the shape of a report by the Liverpool water engineer, pre- 
sented to the Corporation of Liverpool within the last few days. 

The engineer explains that the embankment now being con- 
structed across the valley of the Vyrnwy will impound the 
upper waters of the river, and will form a lake having an area 
of 1115 acres at a height of 825ft. above the mean sea level. 
The length of the embankment will be 1255ft., and its height 
above the original river bed to the ordinary top water-level 
about 80ft., and to the parapet of the roadway, to be carried on 
arches along the embankment, about 98ft. This embankment is 
being formed of rubble masonry set in Portland cement mortar, 
founded upon sound rock of the Caradoc beds in the lower 
silurian formation. This rock extends across the valley and up 
both sides. The greatest depth of its surface below the river 
bed, within the area to be built upon, is 60ft., so that the total 
height of the masonry above the lowest part of its rock founda- 
tion will be about 158ft. Before the works were commenced 
the rock in that part of the valley across which the masonry 
embankment is being constructed was covered with glacial drift, 
containing boulders of several tons weight, and blocks of rock of 
40 or 50 tons dislodged by glacial action. Above this drift lay 
an alluvial deposit, the result of silting up by the rock débris and 
detritus brought down by the many streams which feed the present 
river. In times of heavy rain this river flooded the whole width of 
the valley, and it was therefore desirable befere commencing the 
present excavations to divert it from the left bank of the valley, 
where the rock is at a considerable depth below the surface, to 
the right bank, where it is close to the surface, and to make the 
new channel of sufficient capacity to pass the highest floods, 
The excavation to the rock proceeded rapidly, and on the 25th 
of October, 1882, the masonry was commenced on the deepest 
part of the rock, About 126,765 cubic yards have since been 
built. The stone used is of much the same nature as that 
forming the foundation, and is being quarried in the Cynon 
Valley at a point about a mile and a quarter distant from the 
site of the embankment. It is brought to the embankment 
upon a tramway worked by locomotives. The formation of the 
statutory roads which will skirt the lake is progressing satis- 
factorily. About 7°45 miles have been completed. The bridges 
to carry the roads over the Cainant Pistyll, the Afon Hirddydd, 
and the Eunant are completed, and that over the Khiwargor 
river is nearly finished. 

With regard to the aqueduct, which, as already stated, is to 
be 674 miles long, the water engineer says it consists of three 
tunnels, through which the whole expected yield of water may 
be passed without pipes, and of three parallel pipes, only one of 
which, however, is at present being constructed, with a few 
short exceptions. The discharging power of each line of pipes 
will'exceed thirteen million gallons a day, The Hirnant Tunnel, 
about 2} miles in length, is being constructed from the intended 
lake of Vyrnwy to the Hirnant Valley, and it will form the first 
part of the aqueduct. The inlet end was driven and timbered 
through earth and loose rock for a length of 128} lineal yards ; 
while the outlet end was similarly driven and timbered for 267 
yards, and lined with concrete and brickwork. This part of 
the work is being done by blasting, the shot holes being 
drilled by machines worked by compressed air. The total 
length of the tunnel now driven, but not completed, is 
3604 yards. From the outlet end of the Hirnant tunnel, it 
is further stated, to the inlet end of the Cynynion tunnel, the 
length of pipe Jine is 13 miles 460 yards. This portion of the 
aqueduct has, with the exception of certain special works, been 
completed. The length of the Cynynion tunnel is 1482 yards. 
Between the outlet of the Cynynion tunnel and the 
inlet of the Llanforda tunnel, a distance of 165 yards, lies 
the Morda Valley, which will be crossed by inverted syphon 
pipes, carried over the river by a small masonry aqueduct. The 
length of the Llanforda tunnel is 1607 yards, of which the whole 
has now been driven but not completed. From the Oswestry 
filter beds to Malpas the distance is about 174 miles. About 
16? miles of this part of the pipe line have been laid. From 
the Malpas tank to the Cote-Brook tank, a length of about 
11 miles 1033 yards. About 5? miles of this part of the pipe line 
have been laid. From the Cote-Brook tank to the Norton 
water tower, a length of about 10 miles 1720 yards. About 
10} miles of this pipe line have been laid. From the Norton 
water tower to the existing Prescot reservoirs, a length of about 
9 miles 475 yards. About 8 miles of pipe line have been laid. 

Finally, it appears that the total expenditure up to the end 
of June last was £1,200,701, and up to the date of the report 
£1,250,555. These details will give those who are interested 
some notion of how far this great undertaking has advanced. 
It may well be hoped that more rapid progress will henceforth 
be made, for the Rivington supply is steadily falling away, and 
only last week the Corporation of Liverpool were obliged to 
reduce the service by a further four hours a day, leaving now 
only eight hours of supply out of every twenty-four. 


LANTERN FOR LIGHT APPARATUS OF THE 
SECOND ORDER, WATLING ISLAND. 


Ovr. illustration on page 255 represents a second order 
lantern as used by Trinity House. In our impressions for 
August 22nd, 1884, illustrations of a floating revolving lantern 
were given. These drawings are so very complete that the 
specification is superfluous. Tenders for an apparatus to these 
drawings were advertised for by Trinity House on the 20th 
January last, and it was intended to erect it on the new light- 
house on Watling Island, Bahamas. 
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GAS ENGINES AT THE INVENTIONS 
EXHIBITION. 
No. IIL, 

Iv our impression of the 7th August we illustrated the 
hew gas engine of the British Gas Engine Company. By 
the accompanying engravings we illustrate another type 
of engine, namely, that known as the Clerk engine, made 
by Messrs. L. Sterne and Co. Modern engines may be 
said to consist mainly of three types, as far as principle 
is concerned, namely :—(1) An engine drawing into its 
cylinder gas and air at atmospheric pressure for a portion 
of its stroke, cutting off communication with the outer 
atmosphere, and immediately igniting the mixture, the 
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piston being pushed forward by the pressure of the ignited 
gases during the remainder of its stroke. The in-stroke 
then discharges the products of combustion. (2) An 
engine in which a mixture of and air is drawn into 
a pump, and is discharged by the return stroke into a 
reservoir in a state of compression. From the reservoir 
the mixture enters into a cylinder, being ignited as it 
enters, without rise in pressure, but simply increased in 
volume, and following the piston as it moves forward, the 
return stroke discharges the products of combustion. (3) 
An engine in which a mixture of gas and air is comp’ 

or introduced under compression into a cylinder, or space 
at the end of a cylinder, and then ignited while the 
volume remains constant and the pressure rises. Under 
this pressure the piston moves forward, and the return 
stroke discharges the exhaust, 


CLERK’S GAS ENGINE. 


MESSRS. LOUIS STERNE AND CO., LONDON, ENGINEERS. 


The first of these is represented by the Lenoir engine, 
the second by the Atkinson engine of the British Gas 
EngineCompany,and the third chiefly by the Otto and by the 
Clerk engine. The last mentioned we now illustrate with 
the recent improvement, consisting of Garrett’s governor 
gear. Our engravings also show the Clerk engine as 
hitherto made, but with the Garrett governor gear attached, 


showing that it may be readily applied to all the existing 
engines, The engine is sufficiently well known to make a 
minute description unnecessary. From the engravings— 
Figs. 2,3, and 4—it will be seen that the engine is provided 
with two cylinders, one of which, the displacer cylinder or 
pump, is fitted with a piston Q, Fig. 2, and the other, the 
motor cylinder, having a piston M. The engine we illus- 
trate is nominally of 6-horse power. 

It has a motor cylinder, 7in. diameter, 12in. stroke, and 
a displacer cylinder, also 7in. diameter, 12in, stroke. The 


motor cylinder consists of the cylinder proper and a cone- 

shaped chamber. The admission of the mixture of 
and air to it is by means of a valve below the small end of 
the cone, and the products of combustion exhaust from the 
opposite end of the cylinder proper, through the passages 
X and pipe Z. The displacer draws in a uniform 
mixture of gas and air through an automatic valve X, 
placed below the upper lift valve W, controlling the 
admission of mixture to the cylinder. These valves 
are seen at Figs.1 and 10. The ——— is governed by 
cutting out ignitions without waste of gas, as will be ex- 
shined. The cycle of the engine, igniting the charge at 
each stroke is as follows:—The displacer piston, which 
leads the motor by half a revolution, draws in a charge of 
gas and air through the lower lift valve X, and the 
grid governor valve V, seen at Figs. 1, 5, and 10, 
thence through the inclined pipe seen at Figs. 3 and 4, 
into the displacer cylinder, entering through the 
On the return stroke of the displacer piston, 


the lower lift valve closes and the upper lift valve W 
opens automatically, allowing the charge to pass into the 
cylinder. The air enters at the box V, seen at Figs. 1, 3, 
and 4. The piston being at the outer end of its stroke, 
the volume remaining in the cylinder when the upper lift 
valve lifts is expelled through the exhaust ports X X. 
The motor piston now returns and compresses the 
charge into a cone-shaped chamber, and is ignited by 
means of the ignition port T in the slide E, Fig. 2, at the 
back of the engine; the pressure thereupon rises, and the 


piston moves forward to perform work. Formerly the 
valves were arranged so that air and gas were first drawn 
in by the displacer cylinder and air alone towards the end 
of its stroke, this air alone, or rather only imperfectly 
mixed with the gas, acting as a scavenging charge 
during the first part of the return stroke of the displacer 
piston. This system of expelling the products of combus- 
tion by means of a partial em of pure air has, how- 
ever, now been abandoned. It is found in practice that the 
charge from the displacer pushes before it the whole of the 

roducts of combustion of the ap shes charge, this effect 
se helped by the hot walls of the cylinder. Itis found 
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that if the ignition be rapid, and the whole ch com- 
pletely ignited before the piston has made one-tenth of its 
stroke, there is no risk of back ignitions taking place 
when the combustible mixture enters the motor cylin- 
der. The governing is now effected by the gear 
already referred to, comprising a grid slide valve— 
see Figs. 1, 5, and 10—placed at V above the lower lift 
valve. It is so arranged that it is closed by the 
ignition slide E, Figs. 2, 3, and 4, at each revolution of 
engine, when the displacer is nearly at the end of its full 
instroke, and is retained in this position by the governor 
catch C if the engine exceeds its normal speed. The dis- 
placer does not take in any charge when the governor 
valve is closed, and consequently no charge goes into the 
motor cylinder. 

Turning to Figs. 3, 4, 5, and 10, it will be seen that the 
valve V in Fig. 1 is contained in the vertical trunk, and 
its place is marked in Figs. 3 and 4 by the black letter V. 
It is attached to the spindle jointed at J to the lever L, 
which is pivotted at P, Fig. 4, and has an upward continua- 
tion marked E extending vertically to C, the pivot being 
fixed in the bracket B. The lever E is pulled by the 
adjustable end S of the stud extension of the ignition 
slide. At F is a spring tending always to pull the valve 
V open. When the lever B is pulled by the projection 8, 
the lever Eat C moves in the direction towards the letter 
D. In this position the valve V is closed, and if the 
engine is running too fast the governor drops the catch 
piece at C, Fig.6, and prevents the return of the lever. The 
next stroke is therefore made without any gas. In Figs. 
1 and 3 the governor is vertical as now made. Fig. 4 
shows the horizontal governor as formerly made, and Fig. 7 
the governor catch toa larger scale. The former is the 
more simple and avoids the arrangement of pivotted pawl 
shown at A, Fig. 4. 

By this system of governing there is no loss, the amount 
of gas used being proportional to the work done. Fig. 8 


is a copy of an indicator diagram taken by Messrs. Sterne 
and Co. from a 12-horse engine running with full load, 
which will show the’ economy of this engine. The dia- 
meter of the cylinder of the engine is 9in.; the length of 
stroke 20in.; number of revolutions, 132; mean pressure, 
66°1 Ib.; maximum pressure, 232 lb. pressure before igni- 
tion 55 lb.; indicated horse-power, 28°01; consumptionof gas 
r indicated horse-power, 19°99 cubic feet of Glasgow gas; 
rake horse-power, 23°21 ; consumption of gas per brake horse- 
power 24°12 cubic feet ; and total consumption of gas by the 
engine running light, 90 cubic feet. The engine at the Exhi- 
bition is fitted with self-starting gear of a very simple and 
efficient kind. The charge drawn into the displacer is inter- 
cepted by means of a valve, and is then forced into a 
reservoir to a pressure of 601b., where it is stored until 
required. By means of a small valve worked by a lever, 
the engine can be started a number of times without 
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re-charging the reservoir. The general details have been 
very carefully thought out, and the working parts are 
designed so that they will stand a large amount of work 
for a long period. Fig. 9 shows one of the lubricators used 
with the engine, which will be seen to be a very simple 
form of sight lubricator. Messrs. Sterne have been awarded 
a gold m for their engine. 


Kine’s CoLtece, LecTurREs ON METALLURGY AND FvEL8.—The 
King’s College evening lectures on metallurgy and fuels commence 
on October 5th. Professor, A. K. Huntington; demonstrator, W. 
G. McMillan. I. A course of lectures on the properties of metals 
and alloys, and their uses in the arts, will be given on Monday 
evenings, from eight to nine, and will include the study of the 
various metals incommon use. The syllabus includes—(1) General 
considerations concerning the principles of metallurgy. (2) The 
chemical, physical, and mechanical properties of metals, and their 
behaviour when exposed to the action of air, water, &c.; the influ- 
ence of foreign substances and of different methods of mechanical 
treatment upon their properties. (3) The metals considered indi- 
vidually :—Iron and steel ; the various methods by which they are 
produced ; the effects due to the presence of foreign substances ; 
the protection of iron surfaces; copper smelting, alloys of co » 
&c.; zinc ores; their treatment; means by which zinc can be rolled 
into sheets ; alloys of zinc, i.¢., brasses, Muntz’s metal, &c.; lead 
smelting and desilverisation; smelting of tin ores, tin-plating, 
bronzes, &c.; solders and soldering ; the means by which antimony, 
bismuth, nickel, cobalt, mercury, &c., are obtained ; their proper- 
ties and uses will also be discussed. The fees are 10s. 6d. per term, 
or 18s, 6d. for the winter session. II. A course of lectures will 
also be given by W. G. McMillan on fuel, on Monday evenings, 
from seven to eight. The heads of oe are—(1) Heat; general 
considerations. (2) Combustion. (3) Calorific Power and Inten- 
sity. (4) Wood as a fuel. (5) Charcoal. (6) Transition of 
Cellulose into peat, lignite, and coals. (7) Peat. (8) Ligni 
and Bituminous and Anthracitic Coals. (9) Coke. (10) Patent 
Fuels; petroleum; other minor fuels. (11) Gaseous Fuels; coal, 
water, producer, blast furnace, and natural gases. (12) Regenera- 
tive Systems for reverberatory and blast furnaces. (13) Calori- 
metry, Pyrometry, Analysis. (14) Arrangements of Furnaces for 
various purposes. III. A class of practical metallurgy will be held 
on Fridays, from 7 to 9 p.m., in the Metallurgical Laboratorieg, to 
enable students to become practically acquainted with the proper- 
ties of Th and the general methods of assaying and m ical 


BRITISH ASSOCIATION AT ABERDEEN. 

THE following is the conclusion of the address of Mr. B. Baker, 
president of the Mechanical Section :— 

Although, as already stated, many more experiments are re- 

uired before universally acceptable rules can be laid down, I have 
oroughly convinced myself that where stresses of varying inten- 
sity occur, tension and compression members should be treated on 
an entirely different basis. If, in the case of a tension member, 
the sectional area be incre 50 per cent. because the stress, 
instead of being constant, ranges from nil to the maximum, then I 
think 20 per cent. increase would be a liberal allowance in the case 
of a compression member. I have also satisfied myself that if a 
metallic railway bridge is to be built at a minimum first cost, and 
be free from future charges for structural maintenance, it is 
essential to vary the working stress upon the metal within very 
wide limits, regard being had, not merely to the effect of inter- 
mittent stresses, but also to the relative limits of elasticity im 
tension and compression members even under a steady load. Why 
an originally strong and ductile metal should become weak and 
brittle under the frequent repetition of a moderate stress has not 
yet been explained. Lord Bacon touched upon the subject two or 
three centuries ago, but you may ider his explanation not 
wholly satisfactory. He said, ‘‘ Of bodies some are fragile and 
some are tough and not fragile. Of fragility the cause is an im- 
potency to be extended, and the cause of this inaptness is the small 
quantity of oe Iam sorry to have no better explanation to 
offer, but whatever may wag A immediate cause of fragility, no 
doubt exists that it is induced in metals by frequent bendings such 
asa railway bridge undergoes. This fact, however, is not recog- 
nised in our Board of Trade regulations, which remain as they 
were in the dark ages, as do those of the Ministry of Public Works 
in France and other countries. With us it is simply provided that 
the stress on an iron bridge must not exceed 5 tons per square inch 
on the effective section of the metal. In France it is still worse, 
as the limiting stress of rather under 4 tons per square inch is 
estimated upon the gross section, regardless of the extent to which 
the plates may be perforated by rivet holes. In neither casc is any 
regard had in the rules to intermittent stresses or the flexure of 
compression members. In Austria the regulations make a small 
rovision for these elements, and American specifications make a 
San one, the limiting stresses, instead of being tant at 5 tons 
as with us, ranging from about 24 tons to 6} tons per square inch, 
according to circumstances. It is hardly necessary that I should 
say more to justify my statement that, as regards the admissible 
intensity of stress on metallic bridges, absolute chaos prevails. 
Engineers must remember that if satisfactory rules are to be 
framed, they, and not Governmental departments, must take the 
initiative. In former days the British Association did much to 
direct the attention of engineers to this important matter, but so 
far as I know, the subject has been dropped for the past twenty 
years, and I have ventured therefore to bring it before you again in 
some detail. We are here avowedly for the advancement of 
science, and I have not been deterred by the dryness of the subject 
from soliciting your attention toa branch of science which is sadly 
in need of advancement. 

Had I been addressing a less scientific audience I might have 
been tempted rather to boast of the achievements of engineers 
than to point out their shortcomings. The progress in many 
branches of mechanical science during the past fifty years has 
exceeded the anticipation of the most far-seeing. Fifty years ago 
the chairman of the Stockton and Darlington Railway, when asked 
by a Parliamentary committee if he thought any further improve- 
ments would be possible on railways, replied that he understood in 
future all new railways would have a high earthwork bank on each 
side to prevent engines toppling over the embankments, and to 
arrest hot ashes, which continually set fire to neighbouring stacks, 
but in other respects he appeared to think perfection was attained. 
Shortly before the introduction of locomotives it was thought per- 
fection was attained when low trucks were attached to the trains 
to carry the horses over the portions of the lines where descending 
grades prevailed,'and all the newspapers d, with a flourish 
of the trumpets, that a year’s experience showed the saving in 
horseflesh to be fully 33 per cent. Although these views seem 
childlike enough from our present standpoint, I have no doubt that 
as able and enterprising enginecrs existed prior to the age of steam 
and steel as exist now, and their work was as beneficial to man- 
kind, though different in direction. In the important matter of 
water supply to towns, indeed, I doubt whether, having reference 
to facility of execution, even greater works were not done 2090 
years ago than now. Herodotus speaks of a tunnel 8ft, square, 
and nearly a mile long, driven through a mountain in order, to 
supply the City of Samos with water, and his statement, though 
long doubted, was verified in 1882 through the abbot of a neigh- 
bouring cloister accidentally unearthing some stone slabs, The 
German Archeological Society sent out Ernst Fabricius to make a 
complete survey of the work, and the record reads like that of a 
modern engineering undertaking. Thus, from a covered reservoir 
in the hills proceeded an arched conduit about 1000 yards long, 
partly driven as a tunnel and partly executed on the “‘cut and 
cover” system adopted on the London underground railway. The 
tunnel proper, more than 1100 yards in length, was hewn by 
hammer and chisel through the solid limestone rock. It was 
driven from the two ends like the great Alpine tunnels, without 
intermediate shafts, and the engineers of years ago might 
well be congratulated for getting only some dozen feet out of level 
and little more out of line. From the lower end of the tunnel 
branches were constructed to supply the city mains and fountains, 
and the explorers found ventilating shafts and side entrances, 
earthenware socket pipes with cement joints, and other interesting 
details connected with the water supply of towns. In the matter 
of masonry bridges also, as great works were undertaken some 
centuries ago as in recent times. Sir John Rennie stated, in his 
— address at the Institute of Civil Engineers, that the 

ridge across the Dee at Chester was the “‘largest stone arch on 
record.” That is not so. The Dee bridge consists of a single 
segmental arch 200ft. span and 42ft. rise, but across the Adda in 
Northern Italy was built, i in the year 1377—more than 500 years 
ago—a similar segmental arch bridge of no less than 237ft. span 
and 68ft. rise. Ferrario not long since published an account of 
this, for the period, colossal work, from which it would —— 
that its life was but 39 years, the bridge having been destroyed for 
military reasons on the 2lst of December, 1416. I believe our 
American cousins claim to have built the biggest existing stone 
arch bridge in the world, that across the Cabin Johns Creek, but 
the span after all is only 215ft., or 10 per cent. smaller than the 
500-year old bridge. In timber bridges, doubtless, the Americans 
will ever head the list, for the bridge of 340ft. n built across 
the Schuylkill three-quarters of a century ago will probably never 
be surpassed. Our ancestors were splendid workers in stone and 
timber, and if they had been in possession of an unlimited supply 
of iron and steel, I fear there would have been little left for 
modern bridge builders to origirate. 

The labours of the present generation of engineers are lightened 
beyond all estimate by labour-saving a. To prove how 
much the world is indebted to students of this branch of mechanical 
science, and how rapid is the development of a really good mecha- 
nical notion, it is only necessary to refer to the numerous hydraulic 

pliances of the kind first introduced forty years ago by a 


ai 
tes, distinguished past-president, Sir W. G. Armstrong. Addressing 


ou in 1854, Sir William Armstrong explained that the object he 
in view from the first was “to provide, in substitution of 
manual labour, a method of working a multiplicity of machines, 
intermittent in their action and extending over a large area, by 
means of transmitted power produced by a steam engine and accu 
mulated at one poor! ps point.” The number of cases in which this 
method of working is a desideratum, or even indispensable, would 
appear to be limitless. I should be sorry indeed to have anything 
to do with building the Forth Bridge if hydraulic appliances were 
not at hand to do a giant’s work, + me shortly describe to you 


what we are doing there at the present time. More than 42,000 
tons of steel plates and bars have to be bent, planed, drilled, and 
rivetted together before or after erection, and hydraulic appliances 
are used throughout. The plates are handled in the shops by 
numerous little hydraulic cranes of special design, without any 
complication of multiplying sheaves, the whole arm being raised 
with the load by a 4in. direct-acting ram of 6ft. stroke. A total 
length of no less than sixty miles of steel plates, ranging in thick- 
ness from 1}in. to gin., have to be bent to radii of from 6ft. to 9in., 
which is done in heavy cast iron dies squeezed together by four 
rams of 24in. in diameter, and the same stroke. With the ordinary 
working po of 1000 lb. per square inch, the power of the 
ress is thus about 1750 tons. Some 3000 pieces shaped like the 
id of a box, 15in. by 12in. wide, with a 3in, deep rim all round, 
were required to be made of }in. steel plate, and this was easily 
effected in two heats bya couple of strokes of a 14in.ram. Innumber- 
less other instances steady hydraulic pressure has been substituted 
by Mr. Arrol, our able contractor, for the usual cutting and welding 
under the blacksmith’s hammer. Hydraulic appliances are also 
an indispensable part of the scheme for erecting the great 1700ft. 
spans. Massive girders will be put together at a low level, and be 
hoisted as high as the top of Bt. Paul’s Cathedral by hydraulic 
power. Continuous girders, nearly a third of a mile in length, 
will be similarly raised. Not only the girders, but workmen, their 
sheds, cranes, and appliances, will be carried up steadily and im- 
rceptibly as the work of erection proceeds, on aieems weighing 
in some instances more than 1000 tons. It is hardly necessary to 
say that every rivet in the bridge will be closed up by hydraulic 
power, the machines being in many instances of novel design, 
specially adapted to the work. Thus the bed-plates, which in 
ordinary bridges are simple castings, in the Forth Bridge are neces- 
sarily built up of numerous steel > the size of each bed-plate 
being 37ft. long by 17ft. Gin. wide. To grip together the forty- 
seven separate plates intoa solid mass 3800 rivets ljin. in diameter, 
with countersunk heads on both sides, are required, and remem- 
bering that the least dimension of the bed-plate is 17ft. 6in., it will 
be seen the ordinary ‘‘ gap” rivetter would not be goers A 
special machine was therefore designed by Mr. Arrol, consisting 
a pair of girders and a pair of rams, between which the 
——— to be rivetted together lies. A double ram machine had 
for like reasons to be devised for rivetting up the great tubular 
struts of the bridge. Not merely in the superstructure, but in the 
construction of the foundations were hydraulic —— of a 
novel character indispensable at the Forth Bridge. uge wrought 
iron caissons or cylinders, 70ft. diameter and 72ft. high, were 
taken up and set down as readily as a man would handle a 
bucket. In sinking these caissons through the mud and clay of 
the Forth compressed air was used. When the boulder clay was 
reached the labour of excavating the extremely hard and tenacious 
material in the compressed air chamber proved too exhausting, 
pickaxes were of little avail, and the Italian labourers who were 
chiefly employed lost heart over the job altogether. But a giant 
seed was at hand and only required tools fit for the work. 
pades with hydraulic rams in the hollow handles were made, 
and, with the roof of the compressed air chamber to thrust 
against, the workmen had merely to hold the handle vertically, 
turn a little tap, and down went the spade with a force of three 
tons into the hitherto impracticable clay as sweetly as a knife into 
butter. Probably when addressing you thirty years ago, Sir 
William Armstrong never anticipated that a number of hydraulic 
spades would be digging away in an electrically-lighted chamber 
or diving bell 70ft. diameter and 7ft. high, 90ft. below the waves 
of the sea, but still the spades come strictly within the definition 
of the class of machines, intermittent in their action and extending 
over a large area, which it was his aim to introduce. It would be 
possible indeed with the ee at the Forth Bridge to arrange 
that the simple opening of a valve should start digging at the 
bottom of the sea, rivetting at a height of nearly 400ft. above the 
sea, and all the multifarious operations of bending, forging, and 
hoisting, extending over a site a mile and a-half in length. 

It would not only be impossible to build a Forth Bridge, but it 
would be equally impossible to fight a modern ironclad without 
the aid of hydraulic appliances. Most of the presidents of this 
section have referred in the course of their addresses to our Navy, 
and certainly the subject is a tempting one, for the progress of 
mechanical science in recent years could not be better illustrated 
than by a description of the innumerable appliances which go to 
the making and working of a modern ironclad. Let me quotea 
single passage from a ened by a naval officer, which caused a 
great stir a few years before the Crimean War, that I may recall 
to your minds what was the speed and what the armament of 
our fleet at that comparatively recent period :—‘‘ Conceive,” said 
Captain Plunkett, R.N., ‘“‘a British and French fleet issuing 
simultaneously from Spithead and Cherbourg; seven hours’ steam- 
ing at the rate of six miles an hour will bring them together. 
A single glance at the heavy and well-appointed tiers of a line-of- 
battle ship guns will satisfy anyone that they are no toys to be 
= in the hands of novices. Formidable batteries of the 

eaviest ordnance are there—not a gun under a 32-pounder, and 
many 68-pounder shell guns.” In little more than a quarter of a 
century engineers have changed all that and advanced to 20-knot 
vessels and 120-ton guns. Archzologists tell us that our prede- 
cessors in mechanical science, of the Stone Age, were apparently a 
thousand or more years in finding out that the best way of fitting 
an axe was to slip the handle cevath the axe and not the axe 
through the handle. Engineers of the ge day may be excused 
therefore for occasionally illustrating the rapidity of the advance 
of their science by contrasting the ships of thirty years ago with 
our modern ironclads, 

The latest type of battle ship weighs, full uipped, about 
10,000 tons. There are about 3400 tons of steel in her hull, a 
from armour, which with its backing will weigh a further 
tons. The machinery, largely of steel, is about 1400 tons; the 
armament, including ammunition, 1100 tons; the coals, 1100 tons; 
and general equipment, 270 tons. A detailed description bristles 
with the word “steel,” and enthusiastic newspaper reporters sent 
down to Chatham Dockyard can no more “‘ spin out their copy” 
with Cowper's oft quoted lines on the ‘* Launch of a First-Rate”— 

Giant Oaks of bold expansion 
O’er seven hundred acres fell 

All to build thy noble mansion 
Where our hearts of oak do dwell, 


A latter-day poet might boast of 700 acres being exhausted by a 
single vessel, but it would be a coal field and not a forest. Accept- 
ing Professor Phillips’ estimate of the average rate of formation of 
coal, it may be shown that a hard-worked American liner during 
her lifetime burns as much coal as would be produced on the area 
of 700 acres in a period of 2000 years, We are thus with our 
steel ships using up our primeval forests at a far more extravagant 
rate than that at which our immediate forefathers cleared the oak 
forests. Coal is the great stimulant of the modern engineer. 
Pope Pius the Second has left on record an expression of the 
astonishment he felt when visiting Scotland, in the fifteenth cen- 
tury, on seeing , people in rags, begging at church doors, and 
receiving for alms pieces of black stone with which they went 
away contented. To such early familiarity with coal may, how- 
ever, be due the fact that Scotland has ever led the way in the 
development of the steam engine, and that at the date of the 
Battle of Waterloo she had Built and registered seven steam 
vessels, whilst England could boast of none. a none but a 
poet or a painter would wish for a return to our old oak sailing 
ships. Some few people still entertain the illusion that the 
picturesque old tubs were better sea boats than our razor-ended 
steamers, but speaking of them in 1846, Admiral Napier said, ‘‘ The 
ships look very charmingly in harbour, but to judge of them ap oe 
you should see them in a gale of wind, when it would be foun 

they would roll 45 deg. leeward and 43 deg, windward.” Even our 
first ironclads were not so bad as that, for although according to 
the Zimes, when the squadron was on trial in the Bay of Biscay, 


the ships rocked wildly to the rising swell and the sea broke 
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great hills of surf, yet the maximum roll signalled by the worst 
roller of the lot—the Lord Warden—was but 35 deg. leeward and 
27 deg. windward, a total range of 62deg., as compared with 
88 deg. in the old line-of battle ships. We have heard much about 
the state of the Navy during the past twelve months, A dip into 
the publications of the British ociation—which in this, as in 
other respects, afford a fair indication of what is uppermost in 
people’s minds—will show that similar discussions have recurred 
ae psi at any rate since 1830. If we consult Hansard, as I 
ad occasion to do recently, we find the same remark applies to 
periods long antecedent to 1830, It amounts almost to a religious 
conviction in the thind of a Briton that Providence will not be on 
his side unless his ficet is at least equal to that of France and 
Russia united. What would be said now of a minister who met an 
attack on the administration of the Navy by demonstrating that 
we had half as many line-of-battle ships as Russia; and yet that 
was literally done less than fifty years ago. Speaking in the 
House of Commons, on March 4th, 1839, the Secretary of the 
- Admiralty said :—‘‘ For the last six months unceasing attacks have 
been made upon our naval administration, describing our Navy as 
in a state of the utmost decrepitude, and Tory papers say that 
shameful reductions have been made in the Navy by the present 
Government. It will be a consolation to my Pench A, Po friends to 
be assured that we have for years lived unharmed through dangers as 
great as that to which we are nowexposed. In1817 wehad fifteen 
sail of the line in commission, and Russia had thirty; in 1823 we 
had twelve, and Russia thirty-seven; in 1832 we had eleven, and 
Russia thirty-six; and now we have twenty, and the Russians 
forty-three, having raised our ships to nearly half the number of 
those of Russia.” Now, as to our guns. The past twelve months 
is by no means the first occasion on which the armament of our 
Navy has been attacked. Three years subsequent to the speech of 
the Secretary of the Admiralty just referred to, Sir Charles 
Napier made a statement from his place in Parliament of so extra- 
ordinary a character that I make no apology for quoting his exact 
words, as a reminder of the past and a warning for the future :— 
** At the end of the last war the guns were in such a bad state 
that when fired they would scarcely hit an enemy, and during the 
latter period of the American war a secret order was issued that 
British ships of war should not engage American frigates, because 
the former were in such an inefficient state.” As for himself, said 
the plain-spoken old admiral, when he got the order he put 
it in the “‘only place fit to receive it—the quarter-galley.” 
Happily, from our insular position, the change which the progress 
of mechanical science has wrought in military operations has not 
been brought home to the people of this country in the same vivid 
manner that it has to the people of the continents of Europe and 
America, In the American war, the Franco-German war, and the 
Russo-Turkish war, the construction and equipment of railway 
works by engineers was an essential part of all great movements. 
The Russians, in 1877, constructed a railway from Bender to Galatz, 
189 miles in length, in fifty-eight working days, or at the rate of 
more than three miles a day. Altogether, in the three latter 
months of that year, they laid out and built about 240 miles of rail- 
way, and 7 d and stocked the lines with 110 locomotives and 
2200 wagons. They also built numerous trestle bridges, together 
with an opening bridge, and a ferry across the Danube. We have 
had recent experiences of the slowness of primitive modes of 
transport in the tedious advance of Lord Wolseley’s handful of 
men in whale-boats up the Nile. It was the intention of the late 
Khedive, partly from mili and partly from commercial con- 
siderations, to construct a railway exactly on the line of advance 
subsequently followed by Wolseley. My partner, Mr. Fowler, had 
the railway set out in 1873, and the works were shortly after 
commenced, The total length was 550 miles, and the estimated 
cost, including rolling stock and repairing shops, was £4,000,000. 
Owing to financial difficulties the works were abandoned, but the 
sixty-four miles constructed by Mr. Fowler, and the recent exten- 
sions of the same by the military, proved of t service to the 
expedition, even some of the steam launches being taken by rail- 
way to save delays at the cataracts. During the siege of Paris, 
the German forces were dependent upon supplies drawn from their 
base, and the army requirements were fully met by one line of 
railway running twelve to fourteen trains per day. Military 
authorities state that a train load of about 250 tons is equal to two 
days’ rations and corn for an army corps of 37,000 men and 10,000 
horses. The —— operations in Egypt have proved that even 
in the heart of Africa, railways, steamboats, electric lights, 
machine guns, and other offspring of mechanical science are 
essential ingredients of success. 

Members of this section who visited the United States last year 
not for the first time, could hardly have failed to notice that 
American and European are gradually present- 
ing fewer points of difference. ly American iron railway 
bridges were little more than the ordinary type of timber bridge 
done into iron, and the characteristic features therefore were great 
depth of truss, forged links, pins, screw bolts, round or rectangular 
struts, cast iron junction pieces, and in brief, an assemblage of a 

ber of independent members more or less securely bolted 
together, and not as in E bridges, a solidly rivetted mass of 
ae o and angle bars. At the present moment the typical American 
ridge is distinctly derived from the grafting of German practice 
on the original parent stock. Pin connections are still generally 
used in bridges of any size, but the top bers and tions 
are more European than American in construction, whilst for gir- 
ders of moderate span, such as those on the many miles of elevated 
railway in New York, rivetted girders of —?., European type are 
admittedly the cheapest and most durable. rom my conversa- 
tions with leading American bridge builders, I am satisfied that 
their future practice and our own will approach still more nearly. 
We should never think of building another Victoria tubular bridge 
across the St. Lawrence, or repeat the design of the fallen Tay 
Bridge, nor would they again imitate in iron an old timber bridge, 
or repeat the design of the fallen Ashtabula Bridge. In one 
respect the practice in America tends to the production of better 
and cheaper bridges than does our own practice, and it is this :— 
Each of the great bridge-building firms adopts by preference a 
ry nes type design, and the works are laid out to produce 
ridges of this kind, It isan old adage that practice makes per- 
fect, and by adhering to one type and not vaguely wandering 
over the whole field of design, details are perfected, and a really 
good bridge is the result. — in Ameriea, therefore, need 
only yay the span of their bridge, and the rolling load to be 
provided for, with certain limiting stresses, and they can make 
sure of obtaining a number of tenders from different makers of 
bridges varying somewhat in design, but complying with all the 
requirements, With us, on the other hand, it is too often the 
ate of a pupil to try his ’prentice hand on the design for a 
ridge, and it is no wonder, therefore, that many curious bits of 
detail meet the eye of an observant foreigner inspecting our rail- 
ways. The magnificent steel wire ~~ ridge of 1600ft, 
span, built by Roebling across the t River at New York, well 
marks the advanced state of mechanical science in America as 
regards bridge building. It is worthy of note that at the second 
meeting of the British Association, held so long back as 1832, 
there was a discussion on suspension bridges, and the author 
entreated the attention of the scientific world, and particularly of 
civil engineers, to the serious consideration of the question, How 
far ought iron to be hereafter used for suspension bridges, since a 
steel bridge of equal strength and superior durability could be 
built at much less cost? ‘‘I earnestly call upon the ironmasters 
of the United Kingdom,” said ‘he, ‘‘ to lose no time in endeavour- 
ing to solve this question.” In this, as in many other 
Pg re | matters, America has given us a lead. America 
is, indeed, the paradise of mechanics, When the British 
Association was inaugurated years ago, there was, I believe, 
no intention to have a section for the discussion of mecha- 
nical science. Possibly it may have been considered too mean 
a branch. Even the usually generous Shakespeare speaks con- 
temptuously of ‘mechanic slaves, with greasy aprons, rules, and 


hammers ;” and our old friend Dr. Johnson’s definition of ‘‘ me- 
chanical” is ‘‘mean, servile.” We have lived down this feeling 
of contempt, and the world admits that the ‘‘ greasy apron” is as 
honourable a badge as the priest’s cassock or the warrior’s coat of 
mail, and has played as important a part in the great work of 
civilising humanity, and turning bloodthirsty savages into law- 
abiding citizens. 

As I have had occasion to refer to Canada and America in the 
course of my remarks, I cannot refrain from expressing the high 
appreciation which I am sure every member of this section enter- 
tains of the cordiality and warmth of our reception on the other 
side of the Atlantic last year. Such incidents make us forget that 
differences have ever existed between the two countries. I was 
amused the other day on reading in Dr. Doran’s “‘ Annals of the 
Stage,” that, in the year 1777, the theatrical company from Edin- 
burgh was captured on its voyage to Aberdeen by an American 
privateer, and taken off heaven knows where, for it did not turn 
pe Aa cord This, you will say, was a long time ago; but if you 
glance through the speeches of our present gracious Sovereign, you 
will find one in which her Majesty speaks with ‘‘deep concern” 
of insurrection in Lower Canada, and of hostile incursions into 
Upper Canada by certain ‘lawless inhabitants” of the United 
States of North America. This is strange reading after our last 
year’s experience. Gentlemen, I may not have carried you with 
me in some things I have said, but I think you will all agree with 
me in this: That the statesman who should suffer any slight 
difference of opinion to develope into a serious breach between 
ourselves and our brethren in Canada and cousins in America, 
would, to quote the words of Burke, ‘‘ far from being qualified to 
be directors of the great movements of this empire, be not fit even 
to turn a wheel in the machine.” 


LETTERS TO THE EDITOR. 
[We do not hold ourselves ee the opinions of our 
correspondents. 


ENGLISH AND FOREIGN STEAM ENGINES. 


S1r,—I am obliged to you for the insertion of my letter in your 
issue of the 18th inst., which, in consequence of absence from 
home, I have only seen to-day. I see you question my assertion as 
to the bad governing of engines. My statement was that there is 
no engine at the Inventions Exhibition employed in turning 
electric light machinery that can be controlled within 5 per cent. of 
any agreed number of strokes. You say this is not true of the 
larger-sized engines. I have only to reply that my remarks apply 
to any size of engine at work on the electric light machinery. I 
will go further and say that there is not—with the exception of 
two makes, one of which has not received a gold medal—any 
engine in the Inventories, large or small, that will not vary 5 per 
cent. or over under varying load or varying pressure of steam. 
Some of them vary over 20 per cent. 

If any maker questi my stat t, I shall back my opinion 
for the benefit of any charity he names, and if he succeeds in his 
trial it will be a good advertisement for him. 

My object in writing to you was to point out that our engines 
are carelessly and slovenly constructed, and it is only because 
the buyers and users know even less than the builders that 
the great faults pointed out in my first letter have not long since 
been remedied. Correct proportion of parts, which means evenly 
balanced engines, with governing so arranged as not to vary outside 
1 per cent., are attainable and ought to be insisted upon by users ; 
and if this is attained, then the object of my letter is also 
attained. OBSERVER. 

Manchester, September 26th. 


Srr,—I hope the discussion raised on this subject will not be 
allowed to drop until something is done to modify the conditions 
under which we in this country are compelled to produce and sell 
steam engines. It is not remarkable that English machinery 
should be bad, because we have no inducement whatever to make 
it good. My own opinion is that foreigners always now buy what 
may be ed good machinery at home, while they come to 
England for their cheap goods. We are so handicapped by foreign 
tariffs that it is simply impossible for us to compete level with the 
engineers of France or Germany. Many will no doubt back up 
the assertion that the only chance we have of making a living lies 
in making steam engines by the hundred at the cheapest a 
rates. American alarm clocks are sold retail for about.7s. 6d. each; 
the prime cost to the maker does not exceed one dollar. The 

uality of these clocks is good in its way, but they cannot compare 
for a moment with first-class timekeepers. The saleable English 
steam engine of the present day is made like the American clocks 
in question, and pred, sold at a good profit. The production of 
really high-class engines is in the hands of two or three firms, and 
I have every reason to know that their profits are small. Even 
these firms are living for the most part on a past reputation, and 
unless they consent to move with the times, they, too, will have 
either to shut up their shops or become steam engine manufac- 
turers. 

One of our great difficulties is, as has been pointed out by one of 
your correspondents, the part played by the middleman or agent. 
These gentlemen constitute a powerful guild, and they take very 
good care to make it impossible for us to do without them; as 
matters now stand they absorb all the profits. 

Another thing that ought to be discouraged is the giving of long 
credits. As much as four years is given by limited companies with 
more money than brains. I was told by a partner in a well-known 
Midland concern that his firm had £190,000 due to them on one 


-New Year’s Day, and that they were “‘ getting rather uneasy.” I 


do not suppose that one-half of this money has yet been paid. 
This is not legitimate trading, and when such companies fail, I 
confess I feel nothing but delight. 

Not to intrude further on your space, I will stop here, but not 
until I have once more asked your readers who are interested in 
this matter to give their opinions as to the possibility of “ee 
a policy which may do us good. J. D. K. 

Liverpool, September 27th. 


Srr,—In your issue of the 18th inst. a letter appears re ‘‘ English 
and Foreign Steam Engines,” signed ‘‘ Observer,” in which he 
draws attention to defective governing, and says that when 
expensive plants have been laid down for electric lighting with 
every known improvement, the whole thing is marred by an engine 
that cannot govern within 10 to 20 per cent., and further, he asks 
if there is an engine at the Inventions Exhibition that can govern 
within 5 per cent.? Certainly the one shown by Hick, Hargreaves, 
and Co., of Bolton, driving the American Court, is far within that 
limit, as any one may may see by examination of the Moscrop 
recorder driven by the engine, which gives a practically straight 
line; and with your permission I would call attention to a statement 
made last August by Mr. Druitt Halpin in the discussion that 
followed upon a paper by Mr. R. C. Nevile on ‘‘ Private Installa- 
tions of Electric Lighting,” read before the Institution of Mecha- 
nical Engineers at Lincoln. Mr. Halpin said that when aconstant 
speed was required it could be perfectly attained by mechanical 
means, and insti da P engine supplied by the makers 
above referred to for lighting a foreign town, in which the variation 
of speed caused by a reduction of the load from 200 to 100-horse 
— amounted to but one-third of 1 per cent., as shown by a 

loscrop recorder. GOVERNOR, 

September 29th. 


THE EFFICIENCY OF BOILERS 
Sir,—A letter on the above subject, signed ‘‘ Economist,’ 
appeared in = valuable journal of the 24th of April last, and in 
common with many of your readers who, as manufacturers, have 


been living in hopes that some of your correspondents of “lig 
and leading” would have given us their views on the extraordinary 
statements contained therein; but with the lofty contempt born of 
superior knowledge, the subject has been ignored, such a trifle as a 
saving of 60 per cent. in coal not being worth their notice. As a 
manufacturer using 700 tons of coal per week, anda part owner in 
a colliery, I have thought it worth while to investigate the matter, 
and with the aid of the patent list I have managed to discover and 
interview the inventor, by whom I was courteously received, and 
who readily gave me the information I desired, the substance of 
which I beg permission to lay before your readers. On com- 
mencing our conversation he directed my attention to the fact well 
known to scientists, that of the heat produced from a given quan- 
tity of fuel not more than one-tenth part can be credited with 
useful work when ig to the work of the steam engine, the 
remaining nine-teaths being lost in some way unknown. A con- 
sideration of this fact suggested the first question, viz., what has 
me of this lost energy? In answer the inventor produced a 

sketch of a Cornish boiler set in the usual manner, which, for the 
purpose of illustration, was supposed to one tor. of coals 
in twelve hours. Now, in order to consume this quantity of coal 
in this time it is necessary to supply the furnace with 1000 cubic 
feet of atmospheric air per minute, and as this air is supplied ordi- 
narily by the action of a chimney draught, it follows that the same 
quantity of hot gases must be drawn away into the chimney in the 
same time, the greater part of the heat contained in these gases 
being wasted, and thus a very considerable part of the nine-tenths 
of heat lost are accounted for. Having thus, as I believe, traced 
the disease to its source, the next thing to do is to discover a 
remedy. This is accomplished by what appears at first sight to be 
an old-fashioned contrivance for blowing air into the furnace by 
means of a fan, but the inventor soon proved that there were dif- 
ferent ways of doing this, and that it was upon one of these ways 
that the successful working of his apparatus depended, the prin- 
cipal conditions of which are (1) to supply a sufficient quantity of 
air to the furnace to effect the combustion of the fuel—that is, to 
consume the fine dust, soot, and all those carbonaceous products 
that go to produce the abomination called smoke ; (2) by keeping 
the damper nearly closed the heat is retained in the flues long 
enough to allow of its absorption by the water in the boiler, 
thereby utilising the heat that wl | otherwise be wasted ; and 
(3) that the apparatus shall be so constructed that the fan shall 
supply the largest ible volume of air with the least expendi- 
ture of power, and that the air be supplied in a steady volume 
without disturbance or undue force, and that the pressure be equal 
over the whole grate surface. Asa result of these arrangements 
o _—— has succeeded in evaporating 17 lb. of water with 1 lb. 

From what I have gathered I feel satisfied that we are on the 
eve of a great revolution in science as applied to the {economical 
production of steam power. The apparatus can be readily applied 
to marine boilers, so that the saving in stowage as well as in cost 
of fuel will be enormous. The inventor is now working out his 
discovery by his own unaided efforts, and hopes soon to put it 
before the public in a practical form, but being an outsider he can 
neither get encouragement or assistance from engineers. 

September 29th. W. MacponaLp. 


[We publish Mr. Macdonald’s letter lest we should be charged 
with attempting to check progress. We may be excused, perhaps, 
if we point out that it must be an incredibly bad boiler that wastes 
nine-tenths of the energy developed in thefurnace. Mr. Macdonald 
mixes up the engine and the boiler. He is no more likely to get 
17 lb. of steam in return for 1 Ib. of coal than he is to get twenty- 
five sovereigns for a £20 note.—Ep. E.] 


ROUNDTHWAITE'’S BOILER. 


Srr,—Permit me to say that I do not now use the form of com- 
bustion chamber shown in your engraving of my boiler, 18th Sep- 


—— 


tember. I make the combustion chamber of a circular form with a 

dished flanged end connected to the shell by a short tube, as shown 

by the sketch I enclose. J. ROUNDTHWAITE. 
Ardwick, September 29th. 


THE BRAKE RETURNS, 


Sir,—Having read some remarks made by Mr. Clement E. 
Stretton on the subject of the Continuous Brake Returns, and 
noticing how he makes an analysis of, and how, in his opinion, 
he considers the returns should enumerate, he mentions, firstly, 
“‘failure under cases of emergency;” secondly, “‘failure under 
ordinary circumstances ;” thirdly, “‘cases of delay.” With reference 
to the second clause, what is the meaning of ‘‘ ordinary cireum- 
stances?” Does it mean burst hose pulling up trains on certain 
dangerous parts of the line when not wanted? Does it mean the 
extensive renewal of certain classes of brake where on certain lines 
it is reported that some thousands of hose have to be renewed 
yearly because of their being subjected to a pressure that deterio- 
rates the material, and consequently must be a grave defect? Is 
the writer of this letter perfectly unprejudiced in his views in 
bringing forward this second clause? If he is, would it not be 
well if he would let the public know his interpretation of this 
clause? To my mind there is no limit to what this clause could 
be extended to, and it is a mistake to alter Board of Trade forms 
without having very clear and definite reason. 


Herne Cottage, The Hill, Long Ditton, 
Surrey, September 28th. 


HENRY PRINCE. 


STRAW BURNING PORTABLE ENGINES, 


Srr,—I notice Messrs. Ransomes, Head, and Jefferies’ letter in 
your impression for September 18th, in which they say that their 
engines will give a horse-power for 121b. of straw per hour. May 
I be permitted to ask if this is brake horse-power or indicated 
horse-power, the pressure of steam, and whether the engine is or 
is not compound. RovuMELIA, - 

Buda Pesth, September 24th. 


NAVAL ENGINEER APPOINTMENTS.—The following appointment 
have been made at the Admiralty :—Charles Ware, chief engi- 
neer, additional to the Pembroke ; Henry W. Ross, engineer, to 
the Indus, for the Woodcock ; and William Scott, engineer, to the 
Royal Adelaide, for the Vivid. Four assistant engineers and 
forty-four acting assistant engineers have been appointed to the 
President, additional, for study at the Royal Naval College, 
Greenwich ; Edward G. P. Moffatt, engineer, to the Osborne; and 
Walter J. Graham, assistant engineer, to the Pembroke, super- 
numerary, for disposal; and Joseph H. W. H. Ellis, engineer, to 
the Asia, as supernumerary, for disposal. 
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COMPOUND MARINE ENGINES. 

THE engravings above and on page 260 illustrate an engine, 
nominally of 15-horse power, made by the London and Colonial 
Engineering Company, London, from the designs of Mr. G. A. Good- 
win, Westminster. The engine is intended for launches, yachts, 
or tugs, and one is exhibited at the Inventions Exhibition. The 
design has been prepared with the view of obtaining extreme 
compactness—see Figs. 1, 2,3, and 5-—keeping the centre of 
gravity as low as possible, with simplicity, and effective results. 
A rectangular bed-plate carries the whole of the engine, and in 
it are cast passages connected with the circulating and air 
pumps, which lie between the cylinders and guides BT 
thus enabling external pipes to be dispensed with. e high 
and low-pressure cylinders are attached to one end of the bed, 
the circular guides being cast on at the other, the usual double- 
throw crank shaft being placed centrally between them; this 
enables very long return connecting rods to be used. The con- 
denser is placed over and attached to the guides, or connected 
to the bed-plate by two hollow feet, and tends to balance the 
weight of the cylinders, The piston rods are attached to the 
cross-heads, which have adjustable slip through the inter- 
vention of strong cast steel bridles, which encircle the crank 
pins, but do not touch them. The cylinders—see Figs. 17 to 26 
—have the steam chests cast on; the piston rods are carried 
through the covers so as to carry the weight of the piston, and 
are arranged so that they and their hoods can be dispensed with, 
if want of space should so require it. The valve spindles and 
nuts are of gun-metal, and have adjustable forked ends for 
tightening on to the reversing link blocks. The crank shafts 
have double throws, are of hammered scrap iron, the jaws are 
slotted out of the solid, the “es is forged on, and in some 
cases one set of excentrics, e bed-plates have the main 
bearings cast on, which are fitted with gun-metal linings, and so 

igned that they can be withdrawn by slightly raising the 
erank shaft. The connecting rods are also of forged scrap. The 
condensers—see Figs, 7 to 14—are horizontal, and have a large 
condensing surface formed by brass metal tubes secured to the 
brass metal tube plates by brass ferrules as and at the 
distances apart shown at Fig. 16; the steam is well dis- 
tributed into the condensers through a bell-mouthed branch. 
The circulating water passes through the lower and returns 
pe the upper tubes, and is discharged at one end at the 
top. The condensed steam drains into the air pumps, which are 
immediately below them. The reversing gear is clearly seen in 
Figs. 1 and 3. The feed pump—see Figs. 4 and 6—working 
parts are of gun-metal, the piston rods of steel, valve spindles 
and nuts of gun-metal; the links, joint pins, and all similar 
working parts are of cast steel or wrought iron case-hardened. 
The cylinders and steam chests are lagged with asbestos and 
hair felt, and covered with teak. Our engravings are so com- 
plete that further description is unnecessary. They show that 
the engine is wel] designed throughout, 


! 
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MARSHALL'S TESTING MICROMETER. 
THE accompanying engraving shows a micrometer for use 
with testing machines. It is the invention of Mr. C. A. 


Marshall, of Johnstown, Pa., U.S.A. The engraving is from a 
photograp!, and shows the apparatus in place on a l}in. round 
bar. It is in independent and rigid halves, the upper and 


THE LONDON AND COLONIAL ENGINEERING COMPANY, LONDON, CONSTRUCTORS 
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lower frames being solid castings precisely alike, the latter 
receiving nuts and micrometer screws with graduated head and 
index scales, the upper head receiving insulated contact plugs 
which are readily replaceable by others suited to the length of 
specimen to be operated on. The gauged length when set as 
shown in the cut is 8in. Each frame passes on to the specimen 
in place by means of the opening left in one corner of the base ring 
of the frame. The lower half is first placed in position and 
fastened by the two pointed screws, C and its opposite, whose 
common axis is made to pass through and at right angles to axis 
of specimen. The axis of these screws is midway between the 
two micrometer screws and normal to their plane, which should 
also be made to pass through the axis of specimen or at least 
close to and parallel with it. The weight of the lower frame 
being now sustained by the screws the side rollers are opposing 
each other with the force of the double leaf springs F F on 
which they are mounted. These side bearings are axle bearing 
rollers; they are necessary to keep the alignment of the instru- 
ment, and are placed as far as may be from attachment points, 
so as to minimise the side pressure required for stability. As 
the specimen stretches, its surface passes under the rollers, 
causing them to revolve, and they are made as nearly friction- 
less as possible, so that this action may cause no disturbance of 
the instrument with relation to extreme points of attachment 
screws. They are brought to a proper bearing, and the align- 
ment made by simply following up against the springs with the 
screws GG. The instrument in the form shown is intended for 
use with vertical specimens, hence the small level H affords a 
handy means of accurate alignment. The upper frame is set to 
distance mark on the specimen and is readily aligned by the eye, 
using the lower frame as a guide, and bringing the plugs opposite 
the micrometer screws by the same means as before. Electric con- 
nection is made by the means provided, preferably using very 
light copper wires, so as to be more free from accidental disturb- 
ances to the instrument. In determining the change of length 
of axis of specimen due to certain increments of load, each 
micrometer is read by electric contact to, say, the 20,000th 
= of an inch—graduations of head are in 10,000ths— 
ore and after applying the increment of load; the difference 
of mean readings before and after is the quantity sought. The 
aim in designing this instrument was to insure that the readings 
give the true axial stretch of the specimen between definite 
points of attachment. The first thing, therefore, is to make the 
connection to specimen definite and through the axis, which is 
done ; the next care is to eliminate all disturbances to weight 
or pressure upon the attaching screws, especially those due to 
stretching of specimen, which the lightly pressing rollers accom- 
plish in a remarkable degree. With moderately smooth sur- 
faces even having scale on the friction is almost inappreciable, 
so that the motion of the surface past the rollers has an 
effect upon the readings of the instrument which may be dis- 
regarded without practical error. Numerous trials with varying 
conditions of surface haye been made to demonstrate this fact, 
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RAILWAY MATTERS. 


THE Steel Company of Scotland has obtained the order to supply 
670 tons of girder section tramway rails and 254 tons of fish- 
plates, with a further optional quantity of 800 tons rails and 31 
tons fish-plates for an extension of the Glasgow tramways. 


THE Caledonian Railway Company has ceased building wagons 
at its Motherwell Works, and discharged about 150 workmen. It 
appears to be the mtention of the company to concentrate its 
engineering work at Glasgow, to which it has transferred a number 
of workmen, and it is also removing its plant. 


THE North Staffordshire Tramways Company has issued a notice 
to drivers and conductors: to the effect that from Monday last, 
September 28th, a day is to consist of not more than thirteen 
hours, including relief for meals, &c., and any time over thirteen 
hours will be allowed to accrue from day to day and be paid for 
weekly at the rate of twelve hours to a day. 


THE Governor-General of Canada opened the North-West Coal 
and Navigation Company’s Railway from Dunmore Junction, on 
the Canadian Pacific Railway, to the Belly River Coal Mines, near 
Fort M’Leod, on the 24th inst. The railway in addition will afford 
communication between the cattle ranches on the slopes of the 
Rocky Mountains and Manitoba and the East. <A telegraph line 
has also been constructed in connection with it. 

THE recently published statistics of the German Railroad Union 
for 1883 give as follows the percentages on the capita] invested 
earned by different groups of railroads for successive years :— 


Railroads. 1879, 1880. 1881. 1882. 1883. 
German .. .. .. 4°48 449 .. 4°72 4°63 
Austria-Hungarian 403 415 4°40 470 476 
Dutch and other .. 3°46 3°E3 3°82 4°53 4°90 

Total Union .. 422 433 .. 4°42 470 .. 469 


A SWEDISH engineer, Herr N, Léttiger, owner of the Elmhults 
Engineering Works, has invented an instrument whereby it is 
indicated at railway stations whether the points on the line are in 
working order or not. The instrument is worked by electricity, 
the warning of disengagements being given by means of bells; 
otherwise the invention is, of course, a secret. Herr Littiger has 
submitted the instrument to the inspection of the railway authori- 
ties, whom it has satisfied in every particular. Permission has 
been given to fit the apparatus for experiments on several of the 
State lines. 

Mr. P. J. CocHRANE, Master of Machinery of the South 
Carolina Railway, has, the National Car Builder says, in his pos- 
session a piece of the first strap rail put down on the road he is 
connected with. That road has a claim to high distinction among 
American railroads, for the company were the first in the world to 
decide that their line should be operated by locomotives. When 
the directors of the Liverpool and Manchester Railway, the first 
line in England built for general traffic, were disputing among 
themselves about what form of traction they should use, the 
majority favouring rope traction and stationary engines, the 
directory of the South Carolina Railway, then under construction, 
decided to operate by locomotive engines, and gave their president 
permission to have an engine built. Many relics of this pioneer 
road were preserved for years, but most of them were destroyed 
or lost during the chaos and disorder caused by the war. 


THe German organ for railroad progress gives the following 
method of checking milesmen as practised on the Russian road 
from Charkov to Nikolajev. The track is patrolled before each 
train by a watchman on each section, who carries forward a number 
found by him at the beginning of his section, and left on a hook 
provided for it at the end, even numbers being carried in one 
direction and odd ones in the other. The numbers, which are 
painted on metal plates, are hung in view of the trains, so that 
officials passing can readily see them, and by means of a small 
table of the positions of the numbers on any day or hour can see 
whether the watchmen are doing their work. A hook without a 
number indicates the negligence of a watchmen, who can be readily 
identified, since every watchman is required to give notice when 
he does not find a number at the beginning of his section, and 
roust do so to avoid having the carelessness ascribed to him. 


THE trafiic on the St. Gothard Railway continues to show a 
steady, if not very rapid, increase. In 1876 it was estimated that 
the goods traffic between Germany, Belgium, and Italy would 
reach an annual total of 150,000 tons. In 1883, the first complete 
working year, the weight of merchandise sent from the two first- 
named countries amounted to 204,000 tons, while there were con- 
signed thither from Italy 37 tons. In 1884 the traffic both ways 
made an aggregate of 249,000 tons. The list of articles transported 
from the two northern countries to the Peninsula is headed, in 
1884, with hardware, 89,958 tons; next come coals, exclusive of 
fuel for the service of the line, 64,835 tons; while glass and 
earthenware figure for 6000 tons, textile fabrics for 3412, and paper 
for 1610. For these things Italy gave in exchange, wholly or in 
part, 13,125 tons of eggs, 4476 tons of flax, 1964 tons of marble, 
3558 tons of fruit, 1637 tons of wine, and 316 tons of corn, and 
several other commodities. 


THE Chicago Railway Age states that over 1650 trains pass over 
the junction of the New York Elevated Railroads at Chatham- 
square every twenty-four hours. No railroad in the world does an 
equal train business on two tracks. There is a junction in London 
where 2400 trains pass daily, but four tracks are provided for their 
accommodation. The only railroads in operation that compare 
with the New York Elevated Railroad system for crowded business 
are the London Underground Railways. The Underground Rail- 
ways carry an enormous number of passengers, and the traffic has 
developed very rapidly. In 1879 a total of 91,420,178 persons were 
carried by the London Underground Railways, while in 1884 the 
number had increased to 114,447,514. During the corresponding 
five years the New York Elevated Railroads showed an increase 
from 46,045,181 to 96,702,620; in other words, while the Under- 
ground showed an increase of 23,027,336 in five years, the Elevated 
had expanded its figures by 50,667,430. 

In the United Kingdom we find, according to the last official 
return, brought down to the close of the year 1884, that the 
authorised capital in respect of the lines now open for traffic was, 
at that period, £7 42,417 927, and the aggregate length of railways 
17,512 miles. The total outlay in the construction of the lines now 
open, down to the end of last year, was £628,267,016, and the 
estimated further expenditure during the present year is upwards 
of £12,000,000. What may be classed as the 15 leading lines, which 
have from time to time absorbed so many of the smaller railways 
into their respective systems, represent £644,246,356 of the total 
capital of the various lines open, leaving £78,718,559 as the capital 
of the remaining lessser lines. The fifteen leading lines as above 
named have an aggregate length of 13,475 miles, an analysis showing 
that as respects mileage the Great Western Company stands at 
the head, while the London and North-Western Company has the 
largest amount of capital, being £101,771,907, with a mileage 1794 
miles in length. As regards capital the Midland Company is next 
in amount with £76,549,267, and 1270 miles of railway. The capital 
of the Great Western Company is £75,108,424, and its length of 
railway 2301 miles. Then follow the North-Eastern, with a capital 
of £57,650,895, and 1536 miles of railway; the Great Eastern, 
capital £A41,087,103, and 919 miles of railway; the Caledonian, 
capital £39,324,700, and 772 miles; the Great Northern, capital 
£35,380,050, and 949 miles; Lancashire and Yorkshire, capital 
£41,852,949, and 496 miles; North British, capital £33,576,211, 
and 984 miles; Manchester, Sheffield, and Lincolnshire, capital 
£27,248,627, and 291 miles ; London, Chatham, and Dover, capital 
£25,634,008, and 176 miles ; Londonand Brighton, capital £23,768,899 
and 455 miles ; South-Eastern, capital £21,915,824, and 385 miles ; 
London and South-Western, capital £29,455,931, and 818 miles ; 
= Glasgow and South-Western, capital £13,921,570, and 336 
miles, 


NOTES AND MEMORANDA. 


THE deaths registered last week in twenty-eight great towns of 
England and Wales correspond to an annual rate of 15°9 per 
1000 of their aggregate ulation, which is estimated at 
8,906,416 persons in the middle of this year. 

THE accountant to the North of England Board of Arbitration 
has issued his returns for the months of July and August. The 
total make in the two months ending August 31st was 61,143 tons, 
and the average net selling price was £4 17s. 77d. The return is 
looked upon as satisfactory, as it is the first time in two years that 
prices have received a check in their downward course. 


AccorDING to Professor Tyndall, who has studied the absorptive 
power of gases for low temperature heat, the following are the 
comparative absorption powers of various gases, each of the pres- 
sure of lin.:—Air, 1; oxygen, 1; nitrogen, 1; h en, 1; 
chlorine, 60; bromine, 160; hydrobromic acid, 1005; carbonic 
oxide, 750; nitric oxide, 1590; nitrous oxide, 1860; sulphide of 
hydrogen, 2100; ammonia, 7260; olefiant gas, 7950; sulphurous 
acid, 8800. The absorptive power of the three permanent simple 
gases for dark heat is thus very small, while that of compound 
gases is very considerable. 

In continuation of previous experiments on the effect of high 
pressures on low organisms, MM, Cretes and D. Cochin state that 
the vitality of torula is not destroyed by a pressure of 300 to 400 
atmospheres continued for several days. Examination under the 
microscope shows no perceptible change in the form or appearance 
of the cells, and when afterwards brought into contact with saccha- 
rine solutions they multiply, and otherwise behave in a normal 
way. Under the same pressure alcoholic fermentation always takes 
place after some time. When fermentation occurs under high 
pressures, the development of carbonic acid appears to ensue under 
special conditions of molecular equilibrium, 


Ir is generally supposed that the north arctic zone is extending, 
and proof is assumed in the increase of ice on the Eastern shores 
of Greenland, and in the fact that barley, which was successfully 
grown in Iceland from its first settlement in 870 down to the 
middle of the fifteenth century, is no longer cultivated here. The 
Icelandic Government have, however, lately attempted to grow 
barley in the island on a considerable scale, and the results were 
very favourable. Norwegian barley from Altenfjord, the extreme 
north of the barley-growing zone, was planted and fit for cutting 
in 89 days. The decline in barley cultivation in Iceland is really 
due to the fact that cattle-breeding paid better. 


AccoRDING to the latest official returns, the output of coals in 
New South Wales for 1884 exceeded that of the previous year in 
quantity by 227,652 tons, and in value by £101,135 7s. The out- 
put of coal from the time of the opening of the coal seams of the 
colony amounts to 31,313,372 tons, the value being £15,709,291. 
The average value per ton up to and including the _ 1857 was 
11s. 10°72d.; the average price per ton for the years 1858 and 1884, 
inclusive, was 9s, 11°33d. The output of coal for 1884 was 
2,749,109 tons; average value per ton, 9s. 5°71d.; total value, 
£1,303,077. The year’s exports reached 1,690,763 tons; average 
value, lls. 0°15d.; total value, £931,045; leaving 1,058,346 tons 
for home consumption. 

Lonpon is, as is generally known, supplied with water from 
the rivers Thames and Lea, and from certain springs in 
the valleys of the Thames and Lea, supplemented from Chad- 
well springs, and from ten wells in the north of London, and 
ten wells in the south of London, all down to the chalk. The 

roportions for the month of August, 1885, are nearly as fol- 
non :—From the river Thames and certain chalk springs in the 
Thames Valley, about 58 parts of the whole; from the river Lea 
and certain chalk springs in the Lea Valley, about 30 parts of the 
whole; from the ten chalk wells on the north of London, about 
5 parts of the whole; from the ten chalk wells on the south of 
London, about 7 parts of the whole. 

In London, last week, 2438 births and 1081 deaths were 
registered. owing for increase of population, the births were 
216, and the deaths 355, below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes, which had been 15°8, 15°6, and 15°7 in the 
three preceding weeks. declined last week to 13°8, which was 
considerably lower than the rate recorded in any week since the 
first publication of the Registrar-General’s weekly returns. 
During the first twelve weeks of the current quarter the death- 
rate averaged 18°3 per 1000, against 20°3 in the corresponding 
periods of the nine years 1876-84. In Greater London 3193 births 
and 1360 deaths were registered, corresponding to annual rates of 
32°0 and 13°6 per 1000 of the population. 

In London on Sunday the thermometer did not exceed 49 deg. 
throughout the day, and the mean temperature for the twenty-four 
hours was 40°5 deg. This is the lowest temperature observed in 
September during the last seventy years, although sixty-one years 
ago, on September 28th, the mean was 40°7 deg. The thermometer 
on the grass, exposed to the open sky, fell to 24 deg. in London on 
Sunday morning, and ground frosts were experienced over the 
greater part of the country. The temperatures of the few days 
were those usually experienced at the end of November or at the 
commencement of December. Snow fell in London on Friday, 
which, according to available records, is the earliest occurrence 
during the present century; there is, indeed, but one instance, 
October 7th, 1829, of snow falling in London before the latter half 
of October. 

TAKING the average amount of organic impurity contained in 
a given volume of the Kent Company’s water during the nine years 
ending December, 1876, as unity, the proportional amount contained 
in an equal volume of water supplied by each of the metropolitan 
water companies, and by the Tottenham Local Board of Health, 
was :—Kent, 0°5; Tottenham, 0°6; Colne Valley, 06; New 
River, 0°7 ; Grand Junction, 1°2; Southwark, 1°5 ; Chelsea, 1°6; 
East London, 1°7; Lambeth, 21; West Middlesex, 2:1. In 
connection with this statement from the report of Dr. Frankland, 
it may be interesting to state that while the most impure water 
supplied to London, according to the above, contained of organic 
carbon and of organic nitrogen respectively 0°096 and 0°030 grains 
per 100,000, the Birmingham supply contained 0°152 and 0042, 
and the Loch Katrine water of Glasgow contained 0°274 and 0°038 
grains per 100,000. The London water at the worst was thus 
better than the Loch Katrine water. 

THE phenomena of dew form good illustrations of the laws of 
radiation. When the sun has sunk beneath the horizon of ve 

lace, bodies of small mass and great radiating power for dar 

eat, such as the leaves of plants, become quickly cooled by their 
uncompensated radiation into space. They thus cool the air around 
them, until the air becomes so cold that it can no longer retain in 
the viewless state the aqueous vapour which it holds; part of this 
is consequently deposited in the form of dew, or of hoar-frost, if 
the temperature be sufficiently low. The following are the laws 
which regulate the deposition of dew as given in Nature by Professor 
Balfour Stewart :—(1) Dew is most copiously deposited under a clear 
sky. (2) And with a calm state of the atmosphere. (3) It is most 
copiously deposited on those substances which have a clear view of 
the sky. (4) And which are good radiators and of small mass. ©) 
And which are placed close to the earth. The first of these condi- 
tions is essential, because the cooling which precedes the deposition 
of dew is owing to radiation into free space. If there are clouds 
these will radiate back to the body, and thus prevent it from cool- 
ing fast enough. Wesee, likewise, the necessity for a calm atmo- 
sphere, when we reflect that dew can only be deposited by means 
of the body cooling the air around it; if this air is constantly 
renewed, the body not being able to cool a large body of air, dew 
cannot be formed. It is very manifest why the body must have a 
clear view of the sky, and why it must be a good radiator in order 


to promote the deposition of dew, Also why it must not be of a 
great mass, 


MISCELLANEA. 


THE new steel works on the basic system erected by the Glasgow 
Iron Company are just about finished, and it is expected that they 
will begin operations without delay. 

THe Carron Company, Carron, Stirlingshire, has obtained a 
silver medal—the highest award given—for its exhibits at the 
Mining Exhibition held at Glasgow, in connection with the visit of 
the Iron and Steel Institute to that city. 

Messrs. Botckow, VAUGHAN, & Co. have come upon a thick bed 
of salt at their bore-hole near Eston Jetty, to the east of Middles- 
brough. The salt was reached at a depth of 1550ft., and already 
- ce been pierced through without reaching the bottom of 
the bed. 

Messrs. LANCASTER AND TONGE have been awarded the silver 
medal at the Glasgow Mining Exhibition for the following exhibits: 
—The Lancaster patent high-pressure steam traps, the caster 
spiral spring piston, the Lancaster silent pump, to work with steam 
or compressed air. 

AN electro-mechanical clock of simple design, but of continuous 
action, is being introduced by Mr. B. F. Watkins, of 27, Leaden- 
hall-buildings, E.C. A common open-circuit battery, as used for 
telephones and electric bells, provides the motive power, and 
=— the owner of the necessity for clock winding daily or 
weekly. 

Notice is given that the address for the general offices of the 
Eastern Telegraph and the Eastern and South African Telegraph 
Companies from the 29th ult. will be Winchester House, 50, Old 
Broad-street, London, E.C. The London telegraph stations remain 
unaltered, viz., 11, Old Broad-street, 3, Great Tower-street, 8, 
Leadenhail-street, and 41, Parliament-street, S.W. 


Ir has been said that further progress with the making of the 
Dore and Chinley Railway has been postponed for two years. On 
inquiry it is found that there is no foundation for the rumour, and 
that the making of the line is to be proceeded with in due course. 
Five years were given for its completion from the passing of the 
Bill, and the promoters are confident that they will be able to 
finish the work and open this new line in Derbyshire within the 
statutory time. 

In one of the galleries of the Oscar gold mine, on the Bimmel 
Island, on the west coast of Norway, a block of auriferous quartz 
was last week broken out, the value of which is estimated at 
about £70,000. ‘The deposit here has now been worked for about 
a year and a-half, and the working has, according to the reports of 
the owners, already returned the sum invested. The work is 
being pushed on with all despatch, as it has been found that the 
quartz increases in gold downwards, 

A copy has been sent us of ‘‘ Examples of Machine Construction 
and Drawing,” prepared to meet the uirements of the Govern- 
ment science examinations, by Mr. Thos. Jones, head master 
Salford Science School, and master of engineering drawing at the 
Central School, Manchester. The book costs but 6d., contains 
twelve plates of examples of a useful, because practical, and not 
fanciful kind. They all give evidence of practical knowledge ; the 
only fault to be found is the square corners in the journals of a 
crank shaft, and a straight axle on Plate 12. 


Art Leeds on Tuesday the adjourned inquest was held oupneting 
the death of the two men, Greenwood and Feirns, who were killec 

last week by the explosion of a boiler at the cloth-finishing mills of 
Messrs, Kitson. e evidence was to the effect that the boiler 
was an old one, and had been repeatedly repaired. Three ,Gallo- 
way tubes had been removed and never replaced, though Green- 
wood had complained of the er. The jury returned a verdict 
of “‘ Death from misadventure.” They thought Mr. Kitson and 
the man who repaired the boiler were to blame, and trusted that 
the Board of Trade would take the matter up. 


THE winter session of the Charterhouse Science and Art Schools 
and Literary Institute—one, we are informed, of the largest science 
and Art Schools in the United Kingdom—will, under the presidenc 
of the Rev. H. Swann, M.A., commence on Saturday, October 3rd. 
During the late session about 800 students, mostly elementary 
teachers, availed themselves of the privileges afforded by this 
institution, and of this number upwards of 500 presented them- 
selves.for examination and were successful in obtaining a large 
number of first-class certificates and also a goodly number of 
honour’s certificates, awarded by the Science and Art Department 
of South Kensington. The only Royal Exhibition taken by a 
a student this year was by a member of this science 
school. 


On September 1st the Lindholmen Sofeening Works, Gothen- 
burg, launched the Sviet steamer, a vessel of some novelty, as being 
the first steamer built for the carrying of petroleum in tanks in 
the hold from Batoum and Odessa to Mediterranean ports. Her 
dimensions are: Length between a 289ft., breadth 
36ft., and depth in the hold 24%ft. Her capacity is 1700 tons 
dead-weight, and the engines will give her a speed of 10 knots per 
hour when loaded. The Sviet—Light—which is built throughout 
of soft Motala Bessemer steel, been constructed for the 
Russian Steam Navigation and Trading Company, of Odessa, an 
association which intends to compete with the American oils in the 
European markets by the saving of transports on their own in the 
manner indicated. By the establishment of this new route, the 
link which was wanting for the completion of the Russian oil 
trade to Europe from the Caspian Sea will have been added. The 
same company has ordered three similar vessels in Sweden. 


Messrs. F. PEARN AND Co., of West Gorton, Manchester, have 
recently pleted the erection of a powerful hydraulic plant at 
the Lambeth Works of Messrs. Parker and Co., London. The 
engines are of the tandem type, with direct-acting compound high- 
pressure cylinders 18in, diameter, and low-pressure cylinders 28in. 
diameter, with a stroke of 15in. and a steam pressure of 501b. 
The rams are 2}in. diameter and 15in, stroke, working against a 
pressure of 300U lb. per square inch. The exhaust steam is 
through one of Berryman’s patent feed-water heaters made 
Messrs. Joseph Knight and Co., of Tipton. In connection wit! 
the pump is an accumulator with 10in. ram and 10ft. stroke 
loaded with 110 tons of cast iron weights made up of a series of 
slabs in halves, each weighing 7 tons. The engines are arranged 
to work direct to the presses by means of a hydraulic governor, 
and can be used when the accumulator is laid off for any purpose, 
These engines have now been at work for about two months, and 
have, I understand, acted very successfully, giving entire satisfac- 
tion, 

Her MaJesty’s ship Severn, which was launched on Tuesday, 
is an unarmoured fast steel cruiser, belonging to the class of the 
twin screw protected corvette, which includes the Thames 
the Mersey. The Severn has been about two years in the course 
of construction, and is estimated to cost about £160,000. Her 
principal dimensions are as follows:—Length between the — 
diculars, 300ft.; extreme breadth, 46ft.; mean draught of water, 
17ft. Yin. ; load displacement, 3600 tons. Her armament will con- 
sist of two Sin, breech-loading guns, ten Gin. 
one 9-pounder boat and field gun, one 7-pounder boat and fiel 
gun, six lin, Nordenfelt guns, and two 45in, Gardner guns. She 
will carry Whitehead torpedoes, and discharge them above and 
below water on each broadside. Although the hull is unarmoured, 
the vessel is provided with a Yin. thick armour steel-faced conning- 
tower, steel protective horizontal deck-plating 2in. thick, and 3in. 
of the same on slopes. She will be fitted with horizontal compound 
engines of 6000 indicated horse power, made by Messrs. Humphry, 
Tennant, and Co., of Deptford. There are two propellers, and 
the vessel is estimated to attain a speed of 174 knots per hour. 
The authorised complement of her coal bunkers is 500 tons, and 
accommodation is provided for 300 officers and men. It is ex- 

ted = Severn will be ready for her first commission in a 
ew months, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

‘BERLIN.—AsHER and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gerotp and Co., Booksellers, 

LEIPSIC.—A. TwietMEvER, Bookseller. 

NEW YORK.—Tae Wittmer and Rogers News Company, 
81 Beekman-street. 


PUBLISHER’S NOTIOE, 


#*,* With this week's number is issued as a Supplement, a Two- 
Paye Engraving of the Express Engine, Emperor Ferdinand’s 
Northern Railway, Austria. E as issued by the Pub- 
lisher contains this Su, nt, w po «da te 3 are requested to 
notify the fact should not receive it. ° 


TO CORRESPONDENTS. 


*,* All letters intended for insertion in THE ENGINEER, 07 con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for 
good faith. No notice whatever 
commun 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request to copies, 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 


publication, but as a proof of 
will be taken of anonymous 


with these instructions. 


E, C.—You can find the date of the patent by making a search at the Great 
Seal Patent-office. Consult the subject matter indexes, under the head 
** Governors Jor Steam Engines.” 

W. C. (Plymouth).—0On the London and North-Western Railway the tender 
tanks are filled while the engines are running, the water being scooped up 
Jrom a long shallow trough between the rails. The system is notin use on 
any other English line, 

C. Y. C. (Walsall).—Multiply the head in feet by °4335. The result is the 
pressure in pounds per square inch. Thus, let the head be 723/t., then 
723 x 0°4835 = 314 °305 1d. per square inch. The diameter of the pipe does 
not affect the pressure, which will be the same in a pipe lin. or 100in, in 
diameter. 

. B.—The effective area for pressure on the back of a slide valve is the 
area of the exhaust bridge, added to that of any port or ports covered by 
the valve besides those under the bridge, which are not to be counted. In 
other words, any portion of the valve face which is in contact with the 
metal of the port face is to be deducted, 


ROCK DRILLS. 
(To the Bditor of The Engineer.) 
Srr,—-Will — reader give me the names of the makers of 


steam rock suitable for open railway cuttings? 


the best 
N. R. 
September 24th. 
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MEETING NEXT WEEE. 


General description and conditions of the 
design—comparative estimates—details of structure—actual cost, 


BIRTH. 


On Sept. 25th, at 3 ay ty West Kensington, W., the wife of 
Gro, WALLER ILLOOCKS, . Inst. 0-E., of a son. 


DEATH. 
On the 19th inst., Francis Maupuit, Civil Engineer, aged 56 years. 
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INDIAN COAST SURVEYS. 

Recent shipping disasters upon the coasts of India have 
led{the Indian press to take considerable notice of the 
state of the charts by which mariners are now guided in 
their navigation around them. It is alleged that many of 
these charts have become exceedingly incorrect, owing to 
the changes which have taken ites since they were 
wey ore That such is the fact will surprise no one who 

been able to observe the alterations that are apparent 
even to those whose opportunities for such observation 
have been limited. No dweller near an Indian seashore 
can have failed to remark with what rapidity its natural 
features change, owing to the marvellous s with which 
the troublesome coral insect builds up its deposit. One of 
the journals referred to names an instance in which, 


during seven years, a small speck of coral deposit appear- 
ing above pm of a lagoon rose and extended itself 
into quite a respectably sized island. Ifsuch a growth can 
be accomplished when the operations of the insect have to 
be eer on between wind and water, as it were, it is 
easy to conceive how far more rapid must be the develop- 
ment when they have the advantage of being conducted 
in deep and perfectly still water. The late experiences 
referred to show that the insidious enemy of our ships has 
indeed wrought marvellous changes—changes that consti- 
tute a really seriousdanger. We can therefore understand 
and sympathise with the demand made by our Indian 
contemporaries that a full re-survey of their coasts should 
be proceeded with with the least possible delay. 

Few services were more popular or achieved greater 
distinction in the past than that which was formerly 
known as the Bombay Marine. Its officers included many 
men whose names became famous in the war annals of our 
eastern dominions ; but, celebrated as the service justly 
became in that connection, it was, perhaps, even more so 
for the peaceful, but to the full as useful service that 
it tg in the preparation of those charts which have 
so long served to guide the navigation of eastern seas. It 
in no way derogates from the ae of what the Bombay 
Marine achieved in this direction to say that its work 
has now, to a great extent, become obselete. During the 
many years—some forty or fifty perhaps—which have 
elapsed since the ry proportion of the Indian charts 
tr gg. the little silent worker has died in its 
myriads, its self-entombment having brought about 
changes rendering the work of the chart-maker past date. 
Another cause has also tended to the sameend. The great 
Indian rivers bring down with them in suspension an 
enormous amount of deposit, which gradually spreads 
along the coast line on either side of their embodchures. 
Shoals are thus formed with a rapidity to which European 
dwellers, with their experience of rivers having but com- 

ratively short courses, are altogether unacquainted. 

ince the abolition of the Bombay Marine as a distinct 
service at the time of the transfer of the Government 
of India from the great company to the Crown, 
the work of maritime survey has proceeded but lan- 
guidly. The vessels employed upon it have been 
exceedingly few in number, while the vast increase in 
eastern traffic has caused the attention of their com- 
manders to be directed more towards new fields than 
to maintaining a watch upon those once dealt with which 
have been gradually, but surely, changing their character. 
It has become no uncommon occurrence for the masters of 
vessels lost in the waters with which we are dealing to 
plead that the shoal or reef on which they have come to 
grief is not laid down upon the official p Fecom In such 
cases it has rarely been decided that they have been in 
error, or merit any punishment for want of care in 
navigation. 

It is evident, therefore, that this matter should be taken 
in hand in a spirit of thoroughness. The staff of vessels 
should be increased to a proportion which shall enable 
re-surveys to be proceeded with with a simultaneousness 
which shall afford a prospect that newly found obstruc- 
tions shall be delineated in time to prevent much further 
loss of ships. The extended surveys which the growth of 
trade has rendered necessary in the Red Sea, in 
Australian waters, and along the African coast lines, have 
undoubtedly rendered it difficult for our Admiralt. 
authorities to devote adequate attention to similar wor 
on the Indian coasts, which is, however, not one whit less 
necessary than in the before-named localities. Whether or 
no the changed aspect of political affairs in the East may 
make it desirable to revert to a considerable extent to the 
old system of a separate naval force for India is of no 
moment as affecting this particular question of re-survey. 
The service is scarcely one in which local experience would 
give any decided advantage ; while a few years’ surveying 
work to the officers of the Royal Navy in turn could not 
but prove of benefit to them in their advancement in a 
highly important branch of naval training. Maritime sur- 
veying is not, nor should it be, a speciality. Every execu- 
tive officer in the Navy ought to be an adept at it, for know- 
ledge of it is necessary on very many occasions. But some 


course must be determined upon, and that soon, if the com- | be 


plaints we hear of vessels lost upon newly-formed obstruc- 
tions are not to increase seriously. The large size given of 
late years to our ships, and their <n increased 


idge: | draught of water, has rendered but a slight growth of the 


previously discovered and marked obstacles of some twenty 
or thirty years ago a very grave source of danger in the 
present day. According to the statements of our Eastern 
en there is scarcely a mile of the Indian coast 
lines whereon changes, more or less important, have not 
been going on. When the Bombay Marine officers com- 
ple their work, it was, doubtless, expected by the 
authorities that in this matter they might rest and be 
thankful. That comfortable hope, it is certain, can no 
nope: be indulged in, and the sooner this fact is realised, 
and action taken, the better for every interest connected 
with our Eastern Dependencies. 


THE DEVELOPMENT OF INVENTIONS, 


INVENTIONS as a means of making money have been 
more than once considered by us. ‘A letter which we have 
recently published suggesting the formation of a company 
for, or the application of the co-operative principle to, the 
development of inventions devised by persons themselves 
too poor to make anything of them, needs, however, some 
comment. In the first place, the term invention is itself 
very comprehensive, embracing a large field for reflection ; 
and the man proposing to imself to seek his fortune 
by making even one invention must take many things into 
consideration. The species of inventor to whom we more 
particularly refer is that usually known as “the poor 
inventor,” a class comprising men more or less enthu- 
siasts, who have .certainly done much for the welfare 
of mankind but nothing for themselves; men who 
have sacrificed their time, health, and the little worldly 
wealth they possessed in their attempt to perfect their 


schemes, They deserve and receive sympathy, though it, 


unfortunately for them, has seldom taken practical form 
in material help; and where material help has been afforded 
it generally came too late. Another c of inventor, a 
class with whom it requires a good deal of mental effort to 
sympathise, comprises men who, all other trades failing 
them, take to making inventions, though perfectly ignorant 
of all the fundamental principles upon which any mechani- 
cal combination must be based if it is ever to be of use. 
Such as these are usually deaf to either advice or instruc- 
tion. The Patent-office is full of examples of patents 
taken out for either impossible contrivances or for things 
so old that the term fossils is the only fitting definition 
for them. 

Our correspondent points out that working men may 
and do devise things which are lost to the world becausé 
of the poverty of their inventors, and suggests, as we have 
said, theapplication of the co-operative system either directly, 
or working under the guise of a company, to provide a 
fund for the development of the ideas of poor men, The 
theory is very nice, and not only looks feasible, but in a 
certain way is so, though not exactly in the sense in which 
our correspondent puts it. A single company to investi- 
gate and test even in a preliminary manner—to, in fact, 
be a “ weeding out” association for the United Kingdom 
patents—would need to be a large one with a great 
capital ; for a huge staff of highly-paid experts in all the 
multifarious subjects for which patents are or may 
obtained would be essential for the work ; and besides 
this, eminent patent lawyers should be retained to see that 
in the legal sense the specifications were properly drawn. 
When this was all provided for the company would 
be only on the threshold of its work. Taking two examples 
or sections of patents, namely, those dealing with pure 
mechanics, and those connected with steel making; the 
most expert judges of inventions in either of these sections 
might probably be deceived or mistaken, rejecting that 
which, if fairly tested, was good, or vice versd. e do 
not, of course, include schemes on their face fallacious, 
unsound, and betraying the ignorance of their projectors. 
This subject is so wide as to be quite beyond the compass 
of an article such as this. All we can do is to skim the 
cream of the arguments against anything like the forma- 
tion of a single , tents development company. 

Another ccommaaieas has told us that he sought the 
aid of some persons or firm professing to give help to 
inventors, but that on applying to them he found the cost 
would exceed his means, or else absorb the largest portions 
of the profits, if any. Exactly so; and if our correspondent 
had been a good financier, reflection must have shown him 
that the money they would lend him, or expend on his 
behalf, would be a purely speculative investment of a 
decidedly risky and hazardous nature, and therefore 
demanding proportionately high interest as an offset to the 
risk incurred. Our correspondent speaks of the excellence 
of two inventions of his, though he does not tell us whether 
they have been crucially tested, a chief and essential item 
of evidence as to the value of any invention ; and he and all 
other inventors seeking monetary aid for their schemes 
must remember that tests of new contrivances very much 
resemble well sinking in a place the geology of which is 
unknown. Points needing alteration present themselves 
not merely at the first, but at a third or fourth trial, even 
in devices originated by well-trained and experienced 
men, who are not often destitute of means to develope their 
— Much more will this be the case in the trials of 
schemes originated by ns ly, or totally, amateurs 
cost much money, and such a company as that sug- 
gested by our correspondent would perforce have to 
take a large—or what the “ poor inventor” would in most 
instances consider a large—share of the profits, if any, if it 
were to continue in existence. The successful inventor 
would, in a word, have to pay all the losses incurred in 
carrying out the schemes of the unsuccessful inventor. 
Our correspondent mentions the examination of inven- 
tions before they are taken up; but inventors, 
however poor, do not need the aid of money to 
obtain a good opinion on the merits of their 
schemes. If they are men capable of inventing any con- 
trivance that can be illustrated by drawings, they should 
of sufficient knowledge of drawing to be able 
to show their ideas on paper. An advertisement in any 
respectable journal for a willing to look into the thin 
will almost certainly bring at least one or two replies, an 
the inventor sending his sketches and description will 
in a moderately short time be told whether - his 
scheme will be taken up or not. If two or three 
good firms decline it, the inventor may, as a rule, abandon 
the thing. We may be told, “Oh, schemes are declined 
from jealousy, trade rivalry, or even from a dishonest 
motive on the of the rejector, who will recast the 
scheme, patent it in another form, and make profit, the 
whole of which they will keep out of the poor inventor’s 
brains.” No respectable firm would act thus, and even 
were such a thing ible, then what better security 
would the inventor om in the case of a company speci- 
ally professing to aid him? Such a company, before enter- 
taining the inventor's application for aid, would lay the 
scheme before its professional staff, which might either be 
formed of men acting simply as consulting engineers, or 
else arrangements would have been made by the directors 
with certain firms to examine and report upon the merits 
of this or that invention, on being paid a fee as a matter of 
course. The same malpractice waite carried on under 
the company system as in the other. Of the two classes 
of ~~ inventors, namely, the penniless man, whether 
professional or amateur, or the working man, the first is 
not altogether without access to the ear of the capitalist. 
Men are ever ready to speculate more or less, and either 
by advertisement or through the aid of a respectable 
solicitor, a poor inventor has a very tolerable chance of at 
least getting a hearingfrom a man with money for which 
he seeks an investment ; and we are of opinion that most 
inventions that reasonably comply with all the conditions 
essential to their commercial success are taken up, though 
the originators do not always reap that share of the profits 


which they and their friend think they ought to get. 


cases, be accompanied by a large envelope legibly durected by the / 
writer to himself, and bearing a 1d. postage stamp, in order that | 
answers received by us may be forwarded to their destination. ’ 
No notice will be taken of communications which do not comply 
| 
Society oF ENGINEERS.—Monday, Oct. 5th, at 7.30 p.m.: A paper will 
be read ‘*On Opening Bridges on the Furness Railway,” by Mr C. J. 
| Light, of which the following is a synopsis :—Buccleuch Dock B: 
General estimates with other systems—d| 
| of the novel elements in the structure and calculations for the same, 
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As regards the inventions of working men, the working 
man has the matter in his own hands. He can save, if he 
will, out of his annual drink bill as much as, if all the men 
employed in a single large works clubbed together, would 

e an inventions development fund, and by its aid any 
workman’s scheme could, at all events, get quite as 
thorough—and, perhaps, a more really honest—trial, as 
it would be, under the immediate supervision of the 
delegates of the club themselves, than would be attain- 
able if in the hands of any large limited company. 
Although working men have now and then brought out 
good inventions, yet such cases are rare. The ave 
working man is not an inventor. His daily routine is of a 
narrow and “groovy” nature. Although in politics, too, he 
may be usually ical, in his capacity as a tradesman he 
is generally a stout Conservative, and averse from change. 
After all, the only class of invention he has facilities to 
devise, or that his daily routine might suggest to his mind, 
is that of labour saving, and this is the class to which his 
interests are op . Any inventor, whether he be work- 
ing man or otherwise, if he really has what our American 
cousins call “ genuine grit” in him, can on the lines we have 
indicated above get very fair chances of notice for his 
ideas. A knowledge of drawing sufficient to enable him 
to convey to any competent engineer an idea of his scheme 
may be soon acquired at any evening drawing and science 
school, while as to models, the working man ought to be 
able to spare enough time from the public-house to make 
his own; and working men have done this and do do so. 
The amateur or other inventor of that class could soon 
acquire enough knowledge both of drawing and the use of 
tools to make such drawings or models—rough though they 
might be—as would suffice to explain his views; the 
action of many mechanical contrivances can be shown by 
wood slips fastened on a smooth board with bits of wire or 
hardwood pegs as pivots. Few inventors are so utterly 
destitute as to be altogether unable to help themselves by 
such means as those we indicate. In conclusion, we would 

int out to would-be inventors the expediency of consider- 
ing well the character of the sea they are proposing to 
adventure on, but, having once embarked, to the helm 
and use all their energies to reach by their own exertions 
their hoped-for haven of fortune. 


THE LAYING-UP OF STEAMERS. 

A VERY interesting discussion is taking place in the chief 
daily newspaper of the North of England as to the desirability 
of laying idle a part of our mercantile marine, and as to the 
vessels which should be laid idle, if any. This discussion in the 

Yewcastle Daily Chronicle seems to have arisen out of the pro- 
posed combination of shipowners. It appears to be the general 
opinion of the correspondents who have taken part in that dis- 
cussion that most of the steamers which are at work are run- 
ning without profit, and in some cases at an actual loss, and 
very naturally the question arises as to the best method of 
altering that state of affairs. On the one hand, it is contended 
that there ought to be a general, a systematic, and a combined 
effort to improve the freight market, and that this can be best 
done by laying idle a large proportion of the tonnage, either by 
each steamship manager forcing a proportion of his tonnage into 
idleness for a given time, or by every one of the associated 
vessels being laid idle at each port for a month, as needed. But 
the contention on the other side is that there are steamers which 
cannot now run at a profit, and that it is this class of vessels 
which ought to be laid idle, and that by the individual acts of 
the managing owners ; whilst the vessels which can do more 
than make ends meet ought to work continuously. There can 
be no doubt that on the abstract question the argument would 
be in favour of the latter method of righting the evil, and if it 
be replied that the individual action is slow in being brought to 
play, the reply is that the combination which is proposed would 
have to depend upon that individual action for its erforcement. 
It is, however, very difficult to bring about either of the 
methods, for the interest of the managers of the vesse!s is some- 
times found in the continued working of the ships apart from 
a profit in the working, and it is in this and in the inertness 
of the shareholders that the danger exists. If the latter would 
at once exert their influence, and put a stop to the working of 

ips at a great loss, the question would be settled in a 
month or two. But it is to be noticed that in the meantime, 
whilst something like a survival of the fittest is going on, there 
is slowly operating that decline in shipbuilding which we 
have more than once pointed out in THE ENGINEER as in pro- 
gress, and as the loss is constant, the freight market will in time 
be righted, whilst outbreaks of war might right it at once. 


EMERGENCY BRAKES, 


Ir years of experience with different kinds of brakes has 
shown anything, it is that emergency brakes are useless in an 
emergency. Most of the Board of Trade officers have had this 
fact very strongly impressed upon them by actual experience. 
But something has happened to Major-General Hutchinson, for 
he has, in a report on an accident in May last on the Belfast and 
Northern Counties Railway, actually recommended an emer- 
gency brake. It has often been considered undesirable that 
continuous brakes should be used in running into terminal 
stations; Major-General Hutchinson himself, in an emergency, 
finding it impossible to avoid the conclusion that the accident 
in question would not have happened if the train had been 
fitted with a continuous brake, recommends such a brake, 
but discountenances its use in running into terminal sta- 
tions. About thirty people were more or less injured by the 
accident, the number probably being high, as the collision only 
occurred at the time many people would be standing up ready 
to alight. The description of the incidents in the use of the 
steam brake on the engine and the hand brakes shows that it 
was just @ case in which a good continuous brake would have 
avoided the consequences of the irregular effects of common 
hand brakes, even at slow speed, when not used in concert. The 
report specifically states that had the train been fitted with a 
continuous brake, the collision with the buffer stops would have 
been avoided. It is to be hoped that Major-General Hutchinson 
will not again say anything in favour of the use, even at ter- 
minals, of continuous brakes in emergencies only, for drivers will 
certainly in such cases be very likely to find themselves relying 
upon an unready help, 


MIDLAND TRADERS AND THE RAILWAY RATE4, 


THE opposition to the railway companies upon the question of 
railway rates and charges grows. Lord Henniker’s committee, 
which has already done great things, is seeking the closer co- 


operation of traders in some of the important provincial centres, 
and the committee seems likely to meet with a cordial response. 
The point to which the committee are just now most deter- 
minedly directing their efforts is an appeal upon the recent 
extraordinary decision of the Court of Queen’s Bench in the 
cases of Hall versus the Brighton Railway Company, and 
Kempson versus the Great Western Railway Company. That 
decision, it will be remembered, reverses, if confirmed, all pre- 
vious decisions of the Railway Commissioners upon terminal 
charges, and enables the companies to impose undefined charges 
for collection, storage, and other services, in addition to their 
authorised maximum rates. Lord Henniker’s committee is 
determined to use every possible effort to upset the decision. A 
month must, however, elapse before the traders are in a position 
to know whether an appeal will lie, since the judges are at 
present divided, but state that they are willing to allow 
it if they possibly can. At an important Conference of 
Traders held in Birmingham towards the close of last week, 
Lord Henniker announced that the Great Western Company 
were not going to take advantage of the Queen’s Bench decision 
at present ; but inasmuch as it was obviously so unsafe to leave 
anything to the generosity of the companies, his lordship 
appealed for the co-operation of the provincial associations. 
The Midland traders met this solicitation by heartily deter- 
mining to assist the London Committee by every means in their 
power. They proclaim that they view the recent decision with 
alarm. If it should be found that an appeal cannot be taken, 
the only course open to manufacturers is clearly that of fresh 
legislation with its attendant heavy expenditure. Lord 
Henniker strongly holds that the matter has become one which 
ought to be dealt with by a Government measure. Sincerely 
we trust that the traders may yet obtain that relief upon this 
grievous subject which is so earnestly called for. 


“IMPROVED TRADE” REAL OR UNREAL. 

Is the revival in trade real? This question is now being very 
freely asked in many quarters, and the answer is not alike in 
any. Iron has been called the backbone of England. When 
King Iron is depressed, other and lesser industries are not brisk. 
From Birmingham, the Black Country, Middlesbrough, and 
Scotland, there are indications of higher values; but the other 
iron centres of England—notably Yorkshire, Lincolnshire, 
Derbyshire, and Lancashire—show little response in upward 
tendency. Nor are there any strong signs in Wales that the 
beginning of the end has come, to be succeeded by stirring 
times and abundant prosperity. In the United States the 
most dispassionate observers betray little exultation over 
the diminution of stocks, the creeping of money from the 
banks, and the gradual renewal of confidence. In some 
parts it is regarded as little more than the natural 
increase caused by store-keepers and others making the usual 
provision for the autumn business. Well-informed business men 
are disposed to regard the animation reported from several 
districts as peculiar to these districts ; and there have been un- 
questionably speculative operations which have influenced the 
markets in one or two quarters. It is unfortunate, while there 
is a gleam of sunshine, that the miners’ leaders should again 
initiate a movement for an advance of wages to the extent of 
15 per cent. This agitation, if persisted in, will certainly dis- 
organise business in the Midlands, if not over the whole country. 


OOEAN MAIL SERVICES. 


WE learn that our Australian colonies, or at least one of them, 
contemplate steps for the formation of what is termed a 
“ Federal Mail” service. We presume that expression to imply 
a union of the several Governments constituting our Australian 
colonies to provide for their mail service to England on a basis 
wholly distinct from that now working in connection with the 
Imperial Post-office. We doubt if this question has been viewed 
in all its important bearings. If it has been, it seems to us that 
much that is vital to the common interests of Britain and Aus- 
tralia alike has been overlooked. It has been but so recently 
shown that the Australian colonists are one in heart and soul 
with ourselves in the determination to support the integrity of 
the joint empire, that we must feel surprised at any step being 
taken by them which must militate against its fullest security. 
Under the system of ocean mail services as at present con- 
ducted, the Imperial Government has available at any serious 
crisis the immediate services of a magnificent transport fleet. 
What that means, how powerful an auxiliary that fleet consti- 
tutes, has but of late been most fully shown. We cannot but 
think that any desire to break up a service which affords such 
advantages is of an unpatriotic tendency. Let our colonists 
improve and extend that service in any way, and in the fullest 
degree which may be possible; but any step which extends 
towards its extinction, or even partial disruption, seems to us to 
be fraught with possibilities of future danger which should 
certainly not be lightly disregarded. 


RUSSIA AND EASTERN TRADE. 


THE great annual fair at Nischnij Novgorod, which has just 
been concluded, and which is of great importance to all Russian 
industries, has, it is said, disclosed some interesting new facts. 
The fair this year had been looked forward to with some appre- 
hension, on account of the flat state of the market last year, 
which was further increased by the general stagnation in trade 
and industry. But business has this year come from a new 
unex quarter, says Russian journals, viz., Central Asia. 
Merchants came from Merv and other parts of Central Asia, 
whilst from Turkestan there was a great demand for goods 
which formerly used to be taken from India. Business with 
Central Asia is stated to be becoming so great that merchants 
have petitioned the Government to establish a branch office of 
the Imperial Bank at Khiva and Bokhara. The same journals 
maintain that every step forward in Central Asia will benefit 
Russian trade, and that although the enterprise may be costly, 


it will be fully repaid when the railway in Central Asia has been | 2 


completed, which will immensely increase Russian commerce in 
these parts. It is urged on the Government to establish a 
separate office for trade industry and commerce, which now 
lie in the hands of the Ministry of Finance. 


ST. PETERSBURG A SEAPORT. 

A pLaN for making St. Petersburg a seaport is now under the 
consideration of the new Russian Office of Communication. The 
port is to be formed by two basins, where 100 steamers and 
70 sailing ships will find accommodation at the same time. The 
depth of the basins is to be 22ft., and an auxiliary one will 
also be constructed, with a surface area of some 20,000 yards, 
and a depth of 104ft., for the accommodation of grain lighters. 
The width of the quay will be 50ft., and it w ll be provided with 
railway, warehouses, &c. It is also intended to build bazaars 
and dwellings for some 2000 people close to the quay. The 
exact site of the port has not yet been fixed on, as the Crown 
wishes to make as cheap a port as possible, therefore preferring 
a site by the new canal, whereas the merchants of St. Petersburg, 


who have a voice in the matter, wish it close to the town, which 
would greatly increase the cost. 


LITHRATURE. 


The Autobiography of a Whitehead Torpedo. By “Guns,” 
Offices of Engineering, London, 1885, 

WE have not the least idea who “Guns” is, but this is 
a matter of little consequence. We have to deal with his 
book, not with the man himself; and of this book we have 
nothing to say that is not good. Its contents first appeared 
week by week in the pages of our near ae A Engineer- 
ing. Its author combines a rare power of writing what is 
amusing with a thorough technical 
of his subject. It is, we think, to be regretted that he 
hampered himself to some extent by making a Whitehead 
torpedo tell its own story, but he has taken very re 
care not to cripple himself too much, and at the risk of 
being accused of want of consistency, he makes his hero talk 
about things of which it could have no personal knowledge. 
The principal value, next to the practical information which 
it supplies, of the book lies, we think, in the racy sketches, 
many of them no doubt drawn from life, of modern types 
of naval men. Gunnery-Lieutenant Hand is an po sak 
portrait. He is so thorough in all he does, so put out when 
events do not move as he wishesthem. His whole career is 
one long ew with torpedoes. He reminds one of the 
man who spends his life training animals to perform tricks. 
Just when things are most wanted to go right they go all 
wrong, to his great worry and discomfiture ; and we do 
not quite know whether to laugh at him or admire him. 
In Cha ter IIT, will be found an excellent example of 
this. e admiral, Sir Shoreham Peerless, wants to see a 
torpedo trial. “T’ll go away in the cutter, Captain Tarr,” 
he says, “and will let you fire a Whitehead torpedo so 
that it will pass about 10ft. under her.” Hand is en- 
trusted with this duty; he looks out of a port and sees the 
cutter about 800 yards off: “Bless my soul,” murmured 
Hand, “he doesn’t expect us to hit her there, surely ?” 
The torpedo is fired; the torpedo comes to grief. e 
admiral had been standing in the cutter with his arms 
folded, and a proud expression on his face, which seemed to 
say plainly, “ Look at me, I’m in command of this splendid 
squadron, and if you wait a second you'll see a magnificent 
torpedo come right under the boat’s bottom, fired from 
my flag-ship.” The torpedo, instead of doing | of 
the kind, ran into a ship, and broke its head off. “The 
next sight was the gallant Admiral and the midshipman of 
the boat trying to catch hold of my unfortunate head. 
This was no easy task, as the buoyancy was so little that 
my nose was only just above water, and on the slightest 
touch it disappeared. However, it was at last secured, 
and the gallant Admiral, panting and perspiring at every 
pore, returned on board with his prize, which was hoisted 
in in triumph.” There was an inquiry, and “the private 
opinion of everyone, by no means privately expressed, was 
that the Gunnery Lieutenant was an idiot, and knew 
nothing about it.” We must leave our readers to find out 
how d cleared his character, and circumvented the 
officers of the Vernon after all. 

The book concludes with an exceedingly well-written 
and exciting narrative of a sea fight, with modern ships of 
war. The work is admirably illustrated, and we can 
assure such of our readers as take the least interest in 
naval matters that they will find “Guns” well worth 
reading. 


The Gas and Water Companies’ Directory, 1885. Edited by 
Cuartes W. Hastincs. London: 22, Buckingham-street, 
Adelphi. 

Tuis is the ninth issue of a useful directory, which grows 
year by year in bulk and accuracy. The copy before us 
contains the Gas and Water Companies’ directories and 
statistics in one volume for the United Kingdom and 
some continental places, The statistical information more 
especially is gaining value by its completeness, and will be 
found very useful to those requiring it for practical and 
theoretical purposes. 
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AccORDING to an official report, antimony ore, associated with 
quartz, varying in thickness from 3in. to 4ft., con a high 
tage of antimony, is found in the Rockwell mines, between 
Geleeue and Rylstone, New South Wales. Very little has been 
done at present on the lodes, but being so near the Rylstone 
Railway Station they are sure to be extensively worked, 
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MOORE’S HYDRAULIC PUMP. 

THE accompanying engraving illustrates an hydraulic pump 
patented by Mr. J. Moore, C.E., St. Vincent-street, Glasgow. 
The great difficulty experienced in draining dip workings in 
mines is well known to those who are acquainted with mining, 
and various means have been tried for this purpose, such as 
placing an engine on the surface and conveying the power to a 
pump underground through long lines of rods or wire ropes, 
compressing air on the surface to work an engine at the far end, 
taking steam down the pit to work an engine inside the workings, 
and also by bydraulic pressure. Amongst the latest improve- 
ments is the hydraulic pumping arrangement patented in this 
country by Mr. Joseph Moore, of San Francisco, California, 
which has been used there both for working inclines and for 
sinking. The illustration shows a pump which has just been 
started at the mines of the Broxburn Oil Company, near 
Edinburgh. The principle of this pump is to have two plungers 
on the surface worked by a steam engine, and connected by two 
power pipes to two power plungers underground, one on each 
end of the pump ee. The steam engine in making a 
stroke from B to A displaces the water on the power plunger A, 
forces it down the power pipe P to the underground power 
plunger a, and causes the pump to make the stroke from a 
towards 6. The water in the underground power pump bp is 
forced up the power pipe p, following the power plunger B. 
When the steam engine makes its return stroke in the direction 
from A to B the water is forced out of the power plunger B 
through the power pipes p to the underground power plunger 6, 
and the return stroke in the pump is made. The pump 
underground thus follows the motion of the engine on the 
surface, the water in the power pipes going backwards 
and forwards, and varying in pressure between 0 and 
1000 Ib. per square inch, thus forming a water rod, so to 
speak, between the engine on the surface and the pump 
underground. In order to make up any leakage which may 
take place in the power pipes, there is a small water tank placed 
above the level of the power plungers on the surface, and communi- 
cating with each of the power plungers through a pipe c. The 
water entering each of the power plungers has to pass a check 
valve—d shown dotted—which prevents it from running back 
when it is being forced down the power pipes, Any leakage is 
made up on the return stroke of the plunger when the pressure 
in the power pipe is nothing, the water being sucked in through 
these valves. F fare the pass-bye valves which regulate the 
stroke, These valves have sometimes an important part to play. 
If there is no | of course the strokes would remain the 
same; but should there be a leakage by which the stroke on one 
side would be shortened, the result would be that next stroke 
it would be driven up to the end of the barrel and might do 
mischief. This the pass-bye valves regulate. The pipe E com- 
municates between the power pipe P and the top of the valve F 
and the pipe e between the power pipe p and the top of the 
valve f. There is a passage G between the bottom of the two 
valves, Under ordinary circumstances the pressure on the 
face of the valve keeps them shut, and the engine works as if 
they were not there. If, however, by any means, such as a 
leakage in one of the power pipes, the plunger gets nearer one 
end of the pump than the other, then before it strikes the end 
the catch H strikes the tappet I and opens the valve F. This 
allows the water to pass from the power pipe P through the 
valve F, through the passage G, underneath the valve f, which 
it lifts and passes through to the power pipe p, making 
the same pressure on both of the power plungers and stopping the 
pump. The stroke of the engine on the surface is completed 
with the water passing through the “pass bye” valves). When 
the return stroke is made the valve f prevents the water in the 
power pipe p from escaping. In the present arrangement at 
Broxburn the steam engine is placed at the surface and the 
pumps at the foot of a mine 800 yards long dipping at an incli- 
nation of lin 1, The pump plunger is 7jin. in diameter, and 
the power plunger 4in., and the stroke 2ft. 6in. The power 

jipes are lap-welded malleable iron tubes 2in. in diameter and 
fin. thick. The pump works very smoothly and gives great 
satisfaction. It is started and stopped from the engine on the 
surface and requires no one to look after it. This is the second 
ump got by the Broxburn Oil Company. The first one has 
running for over six months, and is also giving great satis- 
faction. The advantages of the system are that there are no 
moving parts, and the pipes can be taken round any bends, and 


with the high pressures used the arrangements underground can 
be made to take up very little room. The great annoyance of 
having steam underground is also avoided. 


WICKSTEED’S TUBE BEADER. 

THE accompanying engraving shows what appears to be a very 
effective tool for beading over boiler tubes, and supplies a long- 
needed want, brought out by Mr. C. Wicksteed, of Stamford 
Road Works, Kettering. The advantages of beading tubes are 
beginning to be better recognised, especially as the increased 
staying powers which it gives the tubes is much needed in the 
high-pressure boilers now so rapidly taking the place of low. 
It is claimed by the patentee, Mr. Wicksteed, that the flanging 
of the tube so strengthens it as to make it quite unnecessary to 
use ferrules in iron tubes; also that the turning over the ends 
light on the tube plate prevents the tube ends getting overheated 


between Vienna and Prague. The leading dimensions are as 
follows :— 


Length of stroke .. .. .. .. 652mm. = 24°88in. 
Diameter of cylinders .._ .. .. 400mm. = 15°T5in. 
Diameter of driving wheels .. 1766 mm. = 5‘77ft. 
Diameter of leading wheels .. 1206 mm. = 4ft. 
Effective steam pressure .. .. 10 atmospheres = 150 Ib. 
Area of grate surface .. . 2sq. metres = 21°53 sq. ft. 
Number of tubes .. .. -- 160 

Heating surface of tubes . 103°8 sq. metres = 1117 sq. ft. 
Total heating surface .. -. 111°7 sq. metres = 1202°7 sq. ft. 
Weight inservice .. .. .. .. 356 tons 


Weightempty.. .. .. .. .. 81°6 tons 


and gradually burning away. _ It will be noticed also that the 
rollers press outward and on the corner of the tube plate, thus 


‘of grate. We may conveniently contrast this with the last 
| engine of which we published drawings—July 17th—namely, 


aiding the action of the tube expander, which is previously | Mr. Aspinall’s locomotive on the Great Southern and Western 
applied, instead of shaking and loosening the tube as a hand | Railway of Ireland. That engine has 19 square feet of grate 
tool would do, Hand beading, however carefully done, necessarily nearly, and 1050 square feet of heating surface, while the 
fractures the tube ends, whereas the tool referred to turns a | cylinders are 18in. by 24in. The speed of the Austrian 


perfectly unfractured bead over. The action is simple enough, as 
the taper bolt is drawn out to put the necessary pressure on the 
tube end and the three jaws are wedged tight into the tube plate. 
The ratchet on the one side of the handle turning the tool, on 
the other side turning at will the screwed cap at end of tool, 
which, as shown on end view, has only four catches, by which 
means an ordinary stroke will not turn it, but a long one will. 
We have seen the tool in operation, and it certainly did its work 
easily, speedily, and well. The details appear well carried out, 
but the main feature of the patent is the placing the rollers at 
an angle with the tubes, thus not only bringing the pressure to 
bear in the direction required, but enabling the rollers to 
accommodate themselves to the varying diameters of tubes 
nominally the same size, by leaving a little play on the axles. 


EXPRESS ENGINE ON THE EMPEROR FERDI- 
NAND’S NORTHERN RAILWAY IN AUSTRIA. 


THE locomotive illustrated by — is the type of new 
engine adopted by the Northern Railway for its express service 


engine 
is slow and its load light. The necessity for the large boiler is 
explained by the circumstance that the Austrian coal is inferior 
to English coal. 


In some articles in Nature on radiant heat, Professor Balfour 
Stewart fills space by such after-date wisdom as the following :— 
“The burning of gas in order to obtain illumination has nothing 
to recommend it. As it is used at present, it gives out a great 
deal of heat compared to its light, as well as a quantity of carbonic 
acid and other products still more deleterious.” The idea that 
anybody beside himself knows anything about anything that has 
been going on in the world the past few years seems still further 
from his mind when we read the following: ‘‘It ought to be 
replaced by some kind of electric light, such as that proposed by 
Swan, where a thread of carbon is kept at a high temperature in 
a glass vacuum by means of an electric current. There the 
luminous effect is very large in comparison with the heat produced, 
besides which there is no foul air or other hurtful product.’ 
“Proposed by Swan!” Professor Stewart might makea few inquiries 
so as to tell his readers whether the proposal has been carried into 
practical effect, and whether abstract scientific aid might not be 


invited to mature so useful an invention. 
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AN ACCOUNT OF THE EXPERIMENTS MADE 
ON A CONDENSING COMPOUND ENGINE BY 
A COMMITTEE OF THE INDUSTRIAL SOCIETY 
OF MULHOUSE, IN ALSACE, GERMANY. 


By ENGINEER IsHERWOOD, U.S.N. 


In 1878 a medal of honour was offered by the Industrial Society of 
Mulhouse, in Alsace, Germany, for the first compound engine con- 
structed in ag Alsace, that would give the French horse-power 
—32544°17077 lb. raised 1ft. high per minute—as shown by a fric- 
tion brake for not more than the weight of nine kilograms— 
19°8416lb.—of steam consumed per hour, equivalent to about 
17°44 lb. of steam consumed per hour per indicated English 
horse-power. In 1879 the above challenge was accepted by 
Messieurs C. Weyher and Richemond, agents ree the Central Com- 
pany for the construction of the Pantin engine, who offered for 
the prize one of their engines then in operation at the spinning 
factory of Mr. Antoine Herzog, at Colmar, Alsace, and which had 
been regularly working about fourteen months. 

Accordingly, the Industrial Society directed its committee on 
mechanics, consisting of Messieurs Goerich, Grosseteste, X. Fluhr, 
Keller, Poupardin, and Walter Meunier, to experiment with and 
report upon the engine offered. These gentlemen made several 
very careful tests, and most acurately ascertained the — in 
pounds of feed water consumed per hour of the indicated horses- 
power developed in the cylinders, and of the horses-power 
delivered to the shafting of the factory as determined by a 
friction brake applied to the engine shaft ; but they did not make 
the most of their opportunity and labour, ‘by ascertaining the con- 
densation of steam in the cylinders and other interesting facts, 
although the data in their possession would have enabled them to 
do so with very little additional work. They donot even state the 
measure of expansion with which the steam was » nor at what 
point of the stroke of the pistons the steam was released from and 
cushioned in the cylinders, though these facts are essential to an 
understanding of the causes producing the particular results 
obtained. They do, indeed, give a specimen indicator diagram 
from each end of the two ~ A a for each experiment, from which 
the reader may ascertain approximately when the steam was cut 
off, r d and hioned, but they should have given the mean 
fraction of the stroke of the ‘pistons from all the ay erty at which 
these operations upon the steam took place. The back pressures 
against all the pistons should also have been given, both including 
and excluding the cushioning, and the back pressure against each 
ope at the point where the cushioning commenced should have 

een given. Likewise, the mean pressure of the expanded steam 
alone should have been given, and the pressure at the end of the 
stroke of each on. The omissions mentioned could have 
readily been ee from the diagrams in possession of the com- 
mittee, and always should be in every case of experimenting with 
steam engines, as without this information only a very imperfect 
idea can be had of the more or less proper distribution of the 
pressures in the cylinders, and to what degree the economy of the 
steam may have thus been affected; a proper experiment and 
report ascertains and presents the whole subject, nothing is more 
unsatisfactory than partial data, which may easily lead to erroneous 
conclusions. Had a drawing been given of the boiler, and had the 
coal been weighed that was consumed during the long experiments 
of October 22nd and 23rd, each of over twelve hours’ duration, the 
data of a boiler experiment would have been completed, for all the 
other quantities are given, and the value of the investigation that 
much extended. It is true that the coal was weighed during the 
experiments of July 7th and 8th, but they were entirely too 
= oo reliable vaporisations, being only from three to four 

ours long. 

The report of the committee will be found in the Bulletin of the 
Society for January and February, 1880, pages 5 to 20, in which 
are detailed the methods of observation and calculation employed, 
and the results obtained. From this report the following facts 
have been taken as far as given, and the remainder supplemented 
from the indicator diagrams above mentioned. No regard has been 
had to the arrangement, calculations, or inferences of the com- 
mittee; their observed facts alone have been used. B..7 a 
water was carefully measured in a tank before ven fo 
the boiler. It was a portion of the water deliv rom mej jet 
condenser by the air pum The condensing water was also care- 
fully measured in a tank Eotene it entered the jet condenser; and 
the quantity of combined condensing water and water of steam 
condensation withdrawn from the condenser by the air pumps was 
likewise measured in another tank into which it was thrown by 
these pumps. Indicator diagrams were taken every twenty 
minutes from each end of each cylinder, and from the mean pres- 
sure shown by all of them the indicated horses-power were com- 
puted. By a very excellent arrangement of friction brake applied 
to a drum on the engine shaft, there were ascertained the number 
of horses-power delivered by the engine to the factory shafting. Of 
course this power was less than the indicated power by the fric- 
tion resistance of the engine per sc, or unloaded, and by the friction 
of the load on the journals and guides of the working parts of the 
engine. 

The entire work of the engine during the experiments of July 7th 
and 8th, 1879, consisted in overcoming the friction produced by the 
brake. During each of these experiments the steam pressure in 
the boiler was maintained almost without variation, the point at 
which the steam was cut off in the cylinders remained fixed, and 
the throttle valve was kept wide open, so that the mean of all the 
indicator di s taken must represent, with absolute accuracy, 
the mean performance of the engine. The number of double 
strokes nal e by the piston of the engine was taken from a counter; 
and, in the weighing and measuring of the several observed 
quantities, all the usual corrections were made. The indicators 
were also carefully measured and tested. A sufficient number of 
qualified assistants were employed to secure absolute accuracy in 
the quantities observed. 

The data and result of these experiments, made in July, 1879, 
will be found in the following Table No. 1. In the succeeding 
October the committee made two additional trials on the engine 
while doing its regular work at the factory, each of which con- 
tinued a little over twelve hours, in order to test the accuracy of the 
July experiments, and to ascertain whether the engine when func- 
tioning under the conditions of ordinary practice gave the same 
economic returns as when tried under the previous experimental 
conditions. The results of the October tests will be found in the 
following Table No. 2, which contains all the data taken. Before 
proceeding to an examination of the tables, it is necessary to have 
the description and dimensions of the engine given below. 

Engine.—The engine is of the portable kind—that is, it is 
secured upon the top of its boiler, the latter being cylindrical and 
horizontal, with lugs attached by which it can be placed temporarily 
on any foundation and readily removed from place to place. The 
engine works with condensation, and oo of two compounded 
cylinders of unequal diameters and equal strokes of pistons, 
lying horizontally side by side and bolted to a strong cast 
iron bed-plate, which in turn is bolted to the top of the boiler. 
The cylinders are direct-acting, with piston rods inte cross- 
heads working between guides, from which crossheads connecti 
rods extend to the crank pins of the shaft. Theshaft is horizonta 
and curved out into cranks o ite the respective cylinders. It is 
supported by three pillar = one at each end outside the 
cranks, and the third midway between the two. One of the pro- 
jecting ends of the shaft carries the fly-wheel. The excentrics for 
operating the valves of both cylinders are keyed at proper positions 
upon the shaft. The valve = of each cylinder is upon its outer 
side. The steam valve of the cylinder is of the usual short 
slide operated by the usual cummin In addition to the steam 
valve, there is an independent slide cut-off valve operated by an 


excentric, and capable, through suitable mechanism, of varying the 
point at which the steam is cut off by means of the usual governor 
acting upon a double cam. When the engine is in operation, the 


No, I. 


Containing the Data and Results of the Experiments made in July, 1879, on a Condensing Compound Engine in the 
Factory of Antoine Herzcg, at Colmar, in Alsace, Germany, by the Committee on Mechanics 
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Number of Fah. units of heat consumed per hour per net H.P. .. 
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Number of pounds of steam condensed per hour in the small cylinder 
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by the expanded steam alone in that cylinder .. .. 
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in the boiler and tye = of steam accounted for by the indicator 
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point of cutting off automatically varies with the variations of 
the load. The large cylinder has no independent cut-off valve ; 
its steam valve is the usual short slide operated by the usual 
excentric. The steam is cut off, however, at an invariable point in 
the large cylinder, by means of lap on the steam side of the 
steam valve. The valves of neither cylinder were counterbalanced, 
but worked with the full valve chest pressure upon their backs. 
As the load of the engine during the experiments of July 7th and 
8th, hereinafter described, consisted entirely of friction produced 
by a brake carrying the weight always at the same leverage, which 
weight was the same for all the experiments except that of the 
morning of July 8th, in which it was reduced nearly one-half, the 
point of cutting-off in the small cylinder remained invariable 
throughout each experiment. For the experiment of the morni 
of July 8th, the steam was cut off in the small cylinder at 0°25 o 
its stroke from the commencement, and for the remaining 
experiments at 0°42 of its stroke. The steam in all the experi- 
ments was released from the small cylinder when 0°98 of 
the stroke of its piston was completed, and cushioned when 
0025 of the return stroke was completed, The point of 
cutting in the large cylinder, during the above-mentioned 
experiments, was when 0°45 of the stroke of the piston was 
completed. The steam was invariably released from the large 
cylinder when 0°)1 of the stroke of its piston was completed, and 
cushioned when 0°75 of the return stroke was completed. The 
small cylinder has a steam jacket covering its entire cylindrical 
surface, the jacket being interposed between the cylinder and the 
valve chest, By this arrangement the bottom of the valve chest 
becomes steam jacketted, which is oe pony er to the economy, 
but the steam passages are lengthened by the width of the jacket, 
which is advantageous to a much greater degree. The ends of the 
cylinder are not jacketted. The exhaust steam from the small 
os contours the upper part of the outside of the jacket of 
that cylinder, taking heat from the jacket, and is delivered to the 
steam valve of the large cylinder, after traversing a passage or 
jacket contouring the upper part of the large cylinder to its valve 
chest. The lower part of the large cylinder, excepting the surface 
covered by its valve chest, has a steam jacket, which receives its 
steam directly from the boiler. Only one-half of the cylindrical 
surface of the large cylinder is jacketted with steam taken imme- 
diately from the boiler. The remainder of this surface is covered 
by the valve chest and by the exhaust yom leading to it from 
the small cylinder. The valve chest of the large cylinder is cast 
upon the cylinder itself, the side of which forms the bottom of the 
chest, so that no jacket space interposes between them, as in the case 
of the small cylinder. Neither end of the — cylinder is jacketted. 
There is no separate steam pipe leading from the boiler to the 
jackets of the cylinders. The main steam pipe delivers the boiler 
steam into the jacket of the small cylinder a little above the 
lowest point of that jacket. This pipe has an inclination down- 
warcs to the boiler, made in the expectation that the water of 
condensation from the jackets would drain back by gravity to the 
boiler, From the jacket the steam enters the small cylinder. The 
steam jacket of the large cylinder, receiving its steam directly 
from the boiler, is supplied through a short branch from the 
main steam pipe, which branch enters that jacket a little above its 
lowest point. 

To resume: Both the heads of both cylinders are not steam 
jacketted. The entire cylindrical surface of the small cylinder and 
one-half of this surface of the large cylinder are steam jacketted. 
The remaining half of the cylindrical surface of the large cylinder 
is covered by its valve chest and by the exhaust passage leading to 
it from the small cylinder. The exterior surfaces of the cylinders, 
with the exception of the heads, are clad with non-heat-conducting 
substances, ere are two air pumps, worked by a T-lever, 
actuated by a short connecting-rod, articulated to the crosshead. 
These pumps are vertical and immersed in atank. The feed pump 
is articulated to one of the arms of the lever working the air pumps. 
There is one jet condenser of very great capacity relatively to the 
volume of the large cylinder. The injection water is sprayed into 
it by a conical rose. The speed of the engine is automatically 
regulated by a Porter governor acting on the cut-off cam by means 
of the Denis compensator, an apparatus that Messieurs Weyher 
and Richemond apply to nearly all their engines with excellent 
results, The following are the dimensions of the engine :— 

Diameter of the small cylinder .. .. .. .. .. 112010 in. 

Diameter of the piston rod of the small cylinder .. 2°1654 = in. 

Stroke of the piston of the small cylinder .. .. 18°8980 in. 

Net area of the small cylinder piston .. .. .. 96°696816 sq. in. 

Space displacement of the small cylinder piston, 


Space in clearance and steam passage at one end of 

Per centum which the e in clearance and 

steam at one end of the small cylinder 

is of the space displacement of its piston per 

Length of the steam port of the small cylinder .. 4°7245 = in. 
Breadth of the steam port of the small cylinder.. 09843 in. 
Area of the steam port of the small cylinder.. .. 4°6503 sq. in. 
Diameter of the steam pipe.. .. .. .. .. 3°1497 in, 
Depth of the piston of the small cylinder .. .. 4°7245 in. 


Diameter of the large cylinder .. .. .. .. .. " 
Diameter of the piston rod of the large cylinder.. 2°1654 — in. 
Stroke of the piston of the large cylinder - 18°8980 in. 
Net area of the large rg piston.. .. .. .. 278°886568 sq. in. 
Space a of the large cylinder piston 

Space in clearance and steam passage at one end 

of large cylinder .. .. .. «+ . 0°1525010 cub, ft, 
Per centum which the space in clearance and 
steam passage at one end of the large cylinder 
is of the space displacement of its piston per 


Length of steam port of large cylinder .. .. .. 994490 in. 
Breadth of steam port of large cylinder .. .. .. 0°9848 in. 
Area of steam port of large cylinder .. .. .. .. 9°8006 sq. in. 
Diameter of the exhaust pipe .. .. .. .. .. 45000 in. 
Depth of the piston of the large cylinder.. .. .. 4°7245 in. 
Distance between the axes of the two cylinders .. 23°6225 = in. 
Thickness of metal of the two cylinders... .. .. 0°9843 in. 
Area of the piston of the large cylinder relativel: 

to the area of the piston of the small cylinder 

Aggregate space displacement of the piston of the 

ge cylinder per stroke, and space in clearance 

and s' passage at one end of that cylinder, 

relatively to the aggregate space displacement of 

of the piston of the small cylinder per stroke, and 

space in clearance and steam passage at one end 

of that cylinder taken as unity so oe co 99046186 


Table No. 1 contains all the observed quantities, and the calcu- 
lated results from them, obtained during the special July trials 
of the engine. These quantities and results are arranged in 
groups for facility of reference. Each quantity and each result 
is so fully described on the line bearing it, that only in a few cases 
is any further explanation necessary. The experiments were four 
in number, and were made with nearly the same piston s in 
all, the difference being too small to exercise any practical effect 
on the economic result, The boiler pressure and the condenser 
pressure also varied but very little during the different experi- 
ments, and the throttle valve was kept wide open in all, so that as 
regards these important conditions, all the experiments had 
equality, being made with equal boiler pressure, equal piston 
speed, equal throttle valve opening, and equal condenser pressure. 

uring all the experiments, except that of the morning of 
July 8th, the distribution of the steam was exactly the same, being 
cut off in the small cylinder when 0°42 of the stroke of its piston 
was completed, and in the large cylinder when 0°45 of the stroke 
of its piston was completed, the measure of expansion with which 
the steam was used being, by volume, 6°2569 times in all three 
experiments, For the small cylinder, the steam was released when 
0°98 of the stroke of its piston was completed, and for the ~— 
— when 0°91 of the stroke of its piston was completed. 

e small cylinder, the cushioning of the back-pressure steam 
commenced when 0°925 of the return or exhaust stroke of the 


piston was completed, and in the ‘a; cylinder when 0°75 of that 
stroke of its piston was completed. The three experiments, there- 
fore, of the morning and afternoon of July 7th, and the afternoon 


of July 8th, were repetitional in order to secure certainty of the | 60s. 


result on which the award of the prize was to depend. In 
the single experiment of the morning of July 8th, the distribu- 
tion of the steam in the large cylinder was exactly the same as 
in the case of the three other experiments; but, in the small 
cylinder, the steam was cut off when 0°25 of the stroke of its 
piston was —n the release and the cushioning being the 
same as in the three other experiments. Thus the only difference 
was the changing of the point of cut-off in the small cylinder from 
0°42 to 0°25 of the stroke of its piston from the commencement, 
whereby the measure of expansion with which the steam was used 
was made 9°6444 times by volume. The experiments, therefore, 
enable the determination to be made under equal and unexcep- 
tional conditions, and with extreme accuracy, of the economic 
results due to working high-pressure steam in the partially steam 
jacketted cylinders of a condensing compound engine with pistons 
moving at a high reciprocating —_ with the measures of expan- 
sion 6°2569 and 9°6444 times, by volume. The results are very 
valuable and far reaching in engineering, and engineers should 
give them careful consideration and frank acceptance. The num- 
ber of pounds of feed water pumped into the boiler, the number of 
pounds of condensing water admitted to the condenser, and the 
number of pounds of condensing water and water of condensation 
withdrawn from the condenser, were obtained by separate measure- 
ments in different vessels, and are therefore three independent 
determinations. The last measurement should give the sum of the 
two previous ones, and it does so very nearly, the difference being 
of no practical importance. The very close approximation, how- 
ever shows the extreme care taken in the measurements, 


(To be continued.) 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 19th. 

THERE are indications in political circles of the probability of a 
severe contest on the silver question. The Administration is pre- 
paring to take an active part in the struggle. The Congressional 
Committees are already being puma with the view of suspending 
silver coinage. A bitter contest will result, as the silver party is 
inflnential and determined. The industrial activity noted recently 
continues in all sections of the country. Retailers -and jobbers are 
placing large orders for merchandise of all kinds for early delivery. 
The boot and shoe industry is particularly active. The shipments 
this year are heavier than last. The textile manufacturers are 
crowded with orders, and within the past week a considerable 
number resumed night work. The clothing manufacturers are 
making extensive shipments throughout the south and west, and 
are running their establishments full time. An increase of work 
is reported at all leading foundries and machine shops in New 
England and the Middle States. The activity in progress is of a 
compensating character, due to the extreme dulness of the summer. 
As yet but very little business is done for future requirements. 
Until demand assumes this characteristic, no upward tendency in 
prices will be possible. Manufacturers and jobbers of all kinds 
are too anxious for business to attempt higher prices, and until 
there are indications of an upward tendency, consumers through- 
out the country will not order more goods than are needed for 
immediate distribution and consumption. 

The iron industry is without any particular improvement. A 
steady demand continues in all branches, and it is thought in well 
informed circles that when requirements for three or four months 
are covered, that the present rush of orders will fall off. Steel 
rails are selling at 29 dols. at mill, and very little capacity remains 
to be sold up to the end of the year. e steel mills are well 
supplied with orders. The sheet and plate mills have secured 
encouraging business, The pipe makers are crowded night and 
day. The blast furnace industry is dragging. A slight attempt 
was made to advance prices, but it has failed. Several inquiries 
are in the hands of brokers this week for Scotch and Bessemer 
irons. Spiegeleisen is also wanted, and prices have been advanced 
to 26dolse. Very little foreign material is arriving, and it is not 

robable that at present prices orders will be placed. American 
Renensey is selling at 15dols. to 18dols., according to quality. 
Railroad requirements are still held back, excepting for cars. 
oon thirty days the business of the car works has been increased 
5 per cent. 

In financial circles money is abundant, and the rate of interest 
low. A large amount of money is seeking employment. In com- 
mercial circles the volume of business is slowly increasing, but the 
list of weekly failures is not declining. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


BusINEsS in iron this week is much on all fours with its condi- 
tion a week ago. We are nearer the quarterly meetings, which 
will take place next Wednesday and Thursday in Wolverhampton 
and Birmingham respectively, and buyers are postponing business. 
The meetings are likely to be attended by large numbers of 
traders from all parts of the kingdom. 

There is no lessening of activities at the sheet works, and 
numbers of the mills now commence the week in earnest on 
Monday nights. Certain firms stated to-day—Thursday—that 
their out-turn this month will total larger than any previous 
month this year. Prices keep firm at £7 2s. 6d. to ca 5s. for 
24 gauge, and £8 2s. 6d. to £8 5s, for 27 gauge. 

Galvanisers continue well engaged, and a few exceptional firms 
boasted this afternoon that they were under no necessity to book 
any more orders this side of Christmas, Quotations stand at £11 
to £12 f.0.b. delivered Liverpool. 

The quotation of £7 10s. for marked bars is being upheld, me- 
dium qualities can be bought for £6 10s., whilst in common sorts 
£5 10s. to £5 7s. 6d. is the price quoted. 

Messrs. Hingley and Sons are receiving brisk orders for best bars 
from Australia, and some orders also from the United States. The 
foregoing quotation is £7 to £7 10s. Earl Dudley’s bars are 
£8 2s. 6d. lowest quality, £9 10s. single best, £11, double best 
and £13 treble best. Hi a rivet and tee iron is £10 10s. 
— _ £12 double best, and £14 treble best ; common tee iron, 


Ordinary sizes of merchant iron are in pretty good uest ; 
shoe and tire iron continues in fair sale. het eee is in some- 
what increased request, especially in the best qualities. Common 
hoops are £5 10s., and superior £6 to £6 10s. Gas tube strip is 
£5 5s. to £5 7s. 6d. 

Steel plating bars continue to be offered to edge tool makers in 
great variety. The younger steel making districts, particularly 
South Wales, are competing earnestly with the Sheffield houses. 
The much of steel is excellent that 
crucible steel, once conside indispensable for i urposes, 
has now been knocked out of the market. 

The Patent Shaft and Axletree Company, Wednesbury, are 
producing splendid steel of this description. e price is about £6 
per ton, and £6 to £6 5s. is the figure also for reliable plating bars 
imported from other districts. Some tool firms are paying £7 5s. 
for their supplies, which oz believe come from Sheffield; but I 
have reason to understand that the steel supplied is not ail Shef- 
field make. Common plating bars are £5 12s, 6d. down to £5 10s.; 
but they are not of much service. Bessemer billets are abundant 
at £4 17s, 6d. 

In pig iron there are continued inquiries as to prices in view of 
the arrangement of deliveries for another quarter. But most of 
the business of this sort has been concluded during the past few 


weeks, heavy sales having occurred. Hematite pigs are the 
strongest upon the market, 53s. to 54s, being quoted for best forge 
sorts from the west coast. All-mine pigs are quoted 57s. 6d. to 
.; part mines, 40s, to 42s.; and cinder pigs, 32s, 6d. to 35s. 
Derbyshire’s are 39s. to 40s. : 

The Haybridge Iron Company, Wellington, Salop, has just 
taken over the adjoining Old Park Ironworks, which have been 
standing for several years. The works comprise three blast 
furnaces and colliery areas. 

Steel masters are interested that the North-Eastern Railway 
Company should have issued tenders for from 10,000 to 20,000 tons of 


rails; but rail making has not been commenced in this part of | 


the kingdom, nor so long as the tendency is to establish wor 

upon the coast is there any probability of the manufacture being 
taken up here. Manufacturers who are expecting to benefit from 
the construction of the Indian railways, and possibly also from the 
construction of the Chinese lines, remark this week that they 
would be very gratified if the suggestion which has been thrown 
out, that lines should be constructed in western and other parts of 
Australia with English capital, were to be taken up with earnest- 
ness. Work is still coming out from the Indian railway companies. 

Merchants and manufacturers doing business with Australia still 
speak of the injury to profitable trade which is being done by the 
consignment system. Perfect hardwares are every week going off 
in the Australian sale rooms at lower prices than can be charged 
for the same wares at manufacturer’s own doors. 

Cultivating tool manufacturers are receiving heavy inquiries by 
every mail. Indian buyers are unable to satisfy their necessities 
fast enough. 

The new traffic arrangement by which all the Midland trains from 
Liverpool, Manchester, and the North to Bristol and the West of 
England, and vice versd, will run through New-street Station, Bir- 
mingham, vid the new west suburban extension to King’s Norton, 
= they will join the main line, came into operation yesterday 
—Thursday. 

Plans and estimates have been prepared for a new drainage 
scheme for Tipton, since the local authorities are threatened with 
proceedings by the Corporation of Birmingham. The estimated 
cost is £35,000. The Board, however, has received the estimate 
with disfavour, and has referred it to the general purposes com- 
mittee. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—A general lull has again settled over business in 
the iron trade of this district. To some extent buying may be 
held in suspense pending the quarterly meetings, the prospects for 
which are certainly less favourable than they were a week or two 
back, but the real cause of the resumed quietude in the market is 
the absence of requirements, or of any improvement in the iron- 
using branches of industry to warrant consumers in buying at all 
largely. Prices show no appreciable giving way, as makers of pig 
iron, being in no immediate want of orders, are not at all anxious 
to gene sales; whilst finished ironworks are generally moderately 
well supplied with orders, some of the large works being rather 
under pressure to complete deliveries for shipment, and although 
no actual advance has been established in manufactured iron, 
prices are very firm at late quoted rates. 

The Manchester iron market on Tuesday again brought together 
a full attendance, but business was very slow. For pig iron espe- 
cially there was very little inquiry, except that in some instances 
buyers are prepared to give out orders for next year’s delivery at 
present rates, but these makers decline to entertain. Lancashire 
pig iron makers, who have their books pretty full for the present, 
are very firm at 39s. for forge and 39s. 6d. for foundry, less 24, 
delivered equal to Manchester, and about these figures remain 
the minimum prices quoted for district brands. A rather weaker 
tone is, however, shown in outside brands, but it is still difficult to 
get anything like good brands of foundry Middlesbrough at under 
41s, 4d. to 41s. 10d., net cash, delivered equal to Manchester. — 

For hematites the demand continues very slow, and prices 
remain at about 52s. to 52s, 6d., less 24, for good foundry qualities 
delivered into this district. 

In manufactured iron new business is coming forward only very 
slowly, and it is exceptional where makers, although fairly busy 
for the present, have any great weight of work ahead. Prices are 
firm at £5 5s. for bars, £5 15s. for hoops, and £6 15s. to £6 17s. 6d. 

r ton for local-made sheets delivered into the Manchester 

istrict. 

Although many of the engineering firms in this district are kept 
busy with present orders, or on specialities, the general complaint 
is still made that the weight of new work coming forward, or in 

rospect, is very small, e monthly rt of the Steam Engine 
Makers’ Society, just issued, returns the condition of trade as 
slightly worse, if anything—certainly without ———— In 
some of the Lancashire districts especially, such as Bolton, Wigan, 
and Blackburn, there has been a decline; in Manchester and Sal- 
ford trade is only moderate; with Bury, Oldham, and Rochdale 
fairly employed. The small engine building trades are only indif- 
ferently supplied with orders, and the large engineering works are 
slack, especially those really dependent upon the iron and coal 
industries, and in some of the tool shops trade is slackening off. 
The returns as to employment show an increasing call upon the 
Society’s funds for out-of-work donation, the number of members 
now on the books being about 5 per cent., as compared with 4 per 
cent. a couple of months back. To some extent this increase is 
due to the recent strike at Sir William Armstrong’s works, and the 
fire at the Barrow works, which together have thrown a consider- 
able number of men upon the books, 

Railway works in Japan, I hear, are being pushed forward 
vigorously ; I have previously referred to orders for tools that are 
being executed for workshops, and several orders for the 
Imperial Railways of Japan have recently been given out to Slack’s 
Emery Wheel and Machine Company, Manchester, who have 
supplied one of their tool grinders for engineers’ purposes, which 
was awarded a silver medal at the Inventions Fxhibition, and also 
one of their Universal grinding machines for workshop purposes. 
The above company have also just brought out a new saw sharpen- 
ing machine, specially designed for colonial use, and to compete 
with the cheap American machines which are sent into the colonial 
markets, the main features of the new machine being lightness of 
construction and absence, as much as possible, of any complication 
of the working 

In telephone work I may mention, as something of a novelty, 
that Messrs. W. T. Glover and Co., of Salford, have on hand 
several of the new anti-induction cables for 100 wires each, and 
they are also constructing a field telephone plant for military pur- 
poses, the wires of which are so exceptionally light and flexible 
that a length of about two miles can be carried on a special reel by 
one man. 

Another noticeable item in connection with the development of 
electrical appliances is the opening this week of the electrical 
tramway at Blackpool, and the working of this line, which, so far, 
is the most important application yet made oi electricity as a 
motive power on tramways, will be watched with considerable 
interest, 

In the coal trade the month has opened with an upward 
movement in prices so far as the better qualities of round coal for 
house fire purposes are concerned, and in anticipation of this there 
has been rather a push of orders during the past week. Other 
classes of fuel are, however, without improvement either in price 
or demand, common round coals being still in very poor demand 
for iron-making and steam purposes, whilst engine classes of fuel 
continue a drug in the market. The advance on house coals 
averages 10d. ton on the delivered rates in the Manchester 


district, and about 6d. per ton on the pit prices of the South-West 
Lancashire districts, best coal at the pit now being quoted at 9s., 
with seconds house coal ranging from 7s. to 8s., according to 
quality; but common round coals can still be got at 5s, to 5s, 6d., 
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burgy at 4s. 3d. to 4s. 9d., good qualities of slack at 3s. 6d. to 
3s. wand common sorts at from 2s. 3d. and 2s, 6d. per ton 
upwards. 

The men have not been slow to take advantage of any upward 
movement in prices, and the Lancashire Miners’ Federation has 
sent out circulars to all the colliery owners in the district requesting 
an advance in wages of 15 per cent. 

Barrow.—There is no change to note in the condition of the 
hematite pig iron trade, but the firmer tone noted last week in the 
demand for hematite pig iron is fairly maintained, and the im- 
provement which has taken place in the American market is also 
shown here. There is undoubtedly a growing feeling of confidence, 
and although for the t it is impossible to see how any very 
greatly improved trade can possibly be realised during the winter 
months, there are not wanting evidences that the market has 
reached a low point, from which it is impossible to go lower, and at 
which, if no special circumstances intervene to bring about further 
improvements, trade may be expected to stand for some time. 
The fact is that the downward tendency has had a check, and it is 
believed and hoped that a better demand will soon set in, and that 
@ brighter winter than what was expected will lead to a much more 
active state of things next summer. The value of Bessemer iron 
remains steady, but very firm at 42s. 6d. per ton net at makers’ 
works for mixed parcels, with 1s. per ton extra for forward deliveries. 
Forge and foundry iron is quoted at 41s. 6d. per ton, but there is very 
little trade in any quality of iron which has to be used for general 
purposes. Steel makers are indifferently employed. There is 
very little trade being done by makers of steel rails or plates, and 
the trade being done in general samples of steel is greatly 
restricted. Wire, hoops, billets, &c., are in small demand, and 
the mills in the district are poorly employed. Steel wire nails are 
being largely produced in the district, and an improvement in 
trade in this direction is expected. The shipbuilding trade is in- 
differently employed, and no new orders are coming to hand. 
Inquiries are very scarce, and they are competed for with consider- 
able spirit on all hands. Iron ore finds a very poor market. Engi- 
neers are better employed owing to the urgency of completing 
several contracts in the hands of the Barrow Shipbuilding Com- 
pany, whose engineering shop was destroyed by fire a few weeks 
ago. Ironfounders and boiler-makers are not doing much new 
business. Coal and coke is quieter. The shipping is for the 
moment rather better employed. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Wuart has been anticipated and dreaded for a considerable time 
has now come to pass. The conference of delegates representing 
the miners of Yorkshire, Lancashire, North and South Stafford- 
shire, Cheshire, East Worcestershire, and Nottinghamshire, meet- 
ing at Nottingham, have decided upon reviving the question of an 
increase in colliers’ wages. This, of course, was: the natural out- 
come of the preliminary conference held at Manchester, which was 
the first indication of disturbance ahead. At Nottingham the 
conference was conducted with closed doors, but the results of the 
deliberations were afterwards communicated. It was stated that 
the delegates had received and considered reports as to the con- 
dition of trade and the rate of. wages prevailing in each district. 
The revorts were generally to the effect that trade was greatly 
improved, that the wages now being paid were quite inadequate 
for the needs of the mining community, and that the time was 
opportune for an advance of wages being conceded by the t 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Very little business was done in Cleveland pig iron during last 
week, and at the market held at Middlesbrough on Tuesday the 
tone was flat, and prices were about 3d. per ton lower. Merchants’ 
quotations for No. 3 g.m.b. for prompt delivery was 32s, 6d. per 
ton, but only small lots were sold, as buyers are holding off now 
that prices are receding. Makers do not accept this price, but 
remain firm at the same figures as were quoted last week. Forge 
iron also was weaker, sales being made at 31s. 6d. per ton. 

Small holders of warrants are eagerly selling out at 33s. 6d. per 
ton, but —_ holders are not anxious to sell, and do not quote 
under 33s. 

The stock in Connal and Co.’s Middlesbrough store amounted on 
Monday last to 99,163 tons, being an increase of 4803 tons for the 
week, At the beginning of June this stock was about 50,000 tons. 

Shipments of pig iron are steady, and very satisfactory. Up to 
Monday night the quantity sent away this month was 80,937 tons, 
against 71,810 tons during the same portion of August. 

There is nothing new to-be said with regard to the finished iron 
trade. Orders are as scarce as ever, and though makers have to 
pay slightly higher prices for their raw material, they do not get 


more for iron. Prices are the same as quoted for some 
time past. 
The “‘ne certainly passed off for the present. 


er boom ” has 
Pig iron is half-way back from the highest to the lowest level it 
has recently reached, and the value of North-Eastern Consols, 
which may be taken as a representative railway stock, has sunk in 
about the same proportion. As regards finished iron, Mr. Water- 
house’s returns for July and August show a reduction in volume, 
but a slight increase in average realised price. At first sight this 
seems anomalous; but on closer inspection it will be found that 
more has been turned out in the form of bars, and less in the form 
of angles, than in the previous period; and as bars are to a larger 
extent ordered of higher qualities at higher prices than angles are, it 
follows that the general average is slightly raised. Indeed, the value 
of finished iron of any particular kind has not risen, but has fallen; 
but the consumption of the more costly kinds has somewhat in- 
creased, and that of the less costly kinds has more than propor- 
tionately diminished. These are some of the facts which are kept 
in view by members of the iron trade in Cleveland, and which tend 
to keep alive desponding ideas. 

Meanwhile Mr. J. M. Swank, of the American Iron and Steel 
Association, has favoured the world with his views, and they cer- 
tainly tend in an —— direction, Mr. Swank deliberately, and 
ex cathedra, says that ‘‘ general business is surely improving from 
day to day in the States. The better feeling is largely due to the 
more hopeful outlook which exists in railroad circles. Trunk line 

ifficulties are being settled; prices of goods have fallen so low that 
they could not fall lower; and business men finding this out, are 
giving larger orders than they were ; and in the time of trial of 
the last year or two there has been economy in use and ‘pinchings,’ 
which now have created a necessity, compelling users to buy more 
largely. Railroad companies, users of machinery, and other large 
consumers have economised until they can economise no 0 
The South is more prosperous ; the cotton crop is good ; manufac- 
turers of textile machinery are better employed, and agricultural 
machinery is more in demand. Best grades of foundry and forge 
pig iron are more in request, Bar iron is firm, plate, sheet, and 
structural iron are more needed, and steel rails advanced from 
27 dols. per ton in July to 30 dols. at the close of August. There 


On the strength of these reports a resolution was carried to the 
effect ‘“‘that the conference decided that every county and 
district represented should seek an advance of 15 per cent. 
on the present rate of wages.” The usual course will be 
taken to put this resolution in force—that is to say, appli- 
cation will be made to employers in each district for the 
advance, and a conference will take place on the 15th October, at 
Manchester, to receive and consider reports of results. The 
delegates are said to have been generally in favour of some 
regulation of the output, and one or two were extreme enough 
to recommend that the whole mining community should be laid 
idle in order to obtain an increase in the value of coal, 
which would justify the employers in at once conceding the 
full 15 per cent. There was, however, a pretty strong leaven of 
common sense in the conference which advocated a peaceful settle- 
ment and an avoidance, if possible, of all rupture with the masters. 
It is earnestly to be hoped that no extreme course will be taken in 
the present state of trade. Coalowners are just beginning to feel 
the benefit of the winter demand, and the miners are thus securing 
increased employment. With patience and forbearance on both 
sides, and a resolute determination not to hazard the coal industry 
by another disaster in the form of a lock-out or a strike, more 
benefit will accrue to both capital and labour than by any com- 
pulsory attempt to force up values. 

So far I can hear very little of the advance in the prices of iron 
to justify the reported revival, and of which so much is rumoured 
from ‘the Scotch, Middlesbrough, and Birmingham districts. An 
improvement in the — of hematites in one or two districts has 
certainly not extended to Sheffield, hematites here being still 
quoted, Nos. 1, 2, and 3, at 49s. to 50s. Pig iron can still be 
bought in any quantity at the old figures. Lancashire pig, which 
for some purposes is largely used in South Yorkshire, is at 36s. to 
42s. for foundry, and from 33s. to 34s. for forge. Derbyshire foundry 

igs are about the same as forge pigs running from 34s. to 38s. 
The manufactured iron trade shows little variation, angles accord- 
ing to quality, from £6 to £7 5s.; bars from £5 2s. 6d.; hoops, from 
£5 10s.; sheets, from £6 15s., and T iron, from £6 upwards, at the 
works, Foundries engaged upon colliery specialities are fairly busy, 
but others on railway and general work are but indifferently 
employed. 

The North-Eastern Railway Company has decided on relayin; 
part of its lines, and is now asking tenders for about 20, 
tons of steel rails. Our local firms are not likely to have much 
chance in the competition, as Messrs. Bolckow, Vaughan, and Co, 
are advantageously located close to the North-Eastern Railway 
system. Messrs. Chas. Cammell and Co,, Cyclops Works, have 
now on wagons at Penistone a large quantity of rails for inland 
companies. Asa rule, the rail trade continues very light, and I 
hear that the firms at the coast are making complaints of the 
scarcity of orders for export. British East Indies and British 
North America are considerably increasing as markets for railroad 
material. 

American correspondents writing to local newspapers report that 
the Southern buyers have recently given an impetus to the English 
cutlery and hardware business out there. The southern part of 
the country is said to be in a prosperous condition, the people being 
more hopeful than at any time since the war, this hopefulness being 
founded on abundant crops and the extension of various profitable 
enterprises by the aid of northern capital. Onthe other hand, I find 
that the houses are not confident that the revival in America is real, 
The larger orders are regarded as little more than the usual 
increase of business preparing for the fall and winter trade. It is 
admitted, however, that failures are diminishing, prices getting 
firmer, stocks of goods becoming reduced, and generally more 
confidence prevailing, all of which are signs of a better state of 
things. One correspondent, I notice, touches upon an old 
difficulty. Several buyers tell Sheffield agents that in some 
goods, particularly scissors, they are compelled to prefer 
the German manufacturers in consequence of their superior 
finish. ‘‘If one of your cutlers,” says the writer, ‘‘ will purchase 
a line of German scissors of low and middle qualities, he will see 
how true is all that I have said about superior finish.” In high- 
class goods Sheffield manufacturers have always retained their 
supremacy, but this complaint of inattention to styles and 
adherence to old ways is quite an old grievance against local 
establishments, and in these days of waning markets and keen 
competition, it is surely time that we heard the last of the 
superiority of German goods in all classes of cutlery. 


is In many instances there are higher prices. 
Business is better, and in some specialities it is very much 
better. Thus the tide has turned.” Now, if all this is 
accurate and reliable evidence it is very satisfactory, and we 
may be certain that a similar state of things will presently 
supervene here. But if it has been evolved from the inner 
consciousness of a sanguine temperament, or represents a 
deliberate attempt on the part of an individual or trade combina- 
tion to work up t ——— interests, then it is misleading and 
reprehensible, and will certainly not succeed. It is impossible to 

Mr. Swank as a disinterested witness, and therefore his 
deliverances may very properly be closely examined and criticised. 
But on the other hand, there is so much probability that they will 
be criticised by competent critics on the spot, and held up to ridi- 
cule if incorrect, that it is scarcely likely that so prominent an 
oracle would risk his reputation and subject himself to contradic- 
tion by saying what he could not prove. So that Mr. Swank’s 
manifesto may be taken as pretty nearly accurate to the extent of 
his visual horizon ; and in that case a renewal before long of the 
recent spurt in prices may confidently be anticipated in this country. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Tue warrant market, which had been comparatively firm towards 
the close of last week, suffered a relapse in the — portion of the 
t week in consequence of a disposition to sell on the part of 
olders at a time when there was no special demand. The ship- 


in Fife, where the shipping quotations are 6s, to 6s. 6d. a ton, 
Orders for domestic consumption are becoming more satisfactory in 
all the colliery districts. 

The miners are pressing very hard for an increase of wages, 
and are ~~ picketing and other means to enforce short 
time. Mr, William Small, secretary of the West of Scotland 
Miners, has addressed a letter to the masters in which he not 
only renews the demand for increased pay, but invites the em- 
ee to co-operate with the union in establishing an eight 

ours’ day, and a five days’ week, with the object of causing a 
dearth of coal, and leading to an increase in prices, 

In consequence of the slackness in the shipbuilding and marine 
engineering es at Greenock, a considerable number of workmen 
have been discharged. During September 13,331 tons of new 
shipp’ have been launched on the Clyde, against 37,012 in 
September, 1884. For the nine months the total output is 
139,209, as compared with 226,877 tons in the corresponding 
period of last year. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

In addition to the coal firms which have secured a share of the 
Peninsular and Oriental contracts, I am to name the Plymouth 
Company, Harris’s Navigation, and the National. 

Buyers have every reason to be satisfied with their treatment at 
the hands of the Welsh coalowners. At several of the collieries I 
have visited lately not only is there great care exercised in seeing 
that the collier performs his ma, and sends up as little shale as 
possible attached to the coal, but in the siding men are employed 
who rectify any slip, and trim the coal in the wagons previous to 
being despatched. 

The despatch of coal is better over some of the lines, and 
slightly better at Cardiff and Newport, but there is ample room 
for more improvement both as to quantity and price. his will 
be seen from the exports. t week Cardiff only sent away 
108,789 tons; Newport, Mon., 30,598 ; and Swansea, 18,940 tons. 
In respect to Swansea this is the lowest we have recorded, and no 
wonder that a great deal of uneasiness prevails at that port 
and I am afraid that both in connection with shipping and 
with collieries, trouble is looming ahead. Uncertain working 
of collieries, block of trucks, scarcity of orders, such are 
the leading features at this port, and Cardiff and Newport 
have not much to boast of. It is true that the Govern- 
ment and other contracts will soon show a difference, but 
what is wanted is a radical change in all branches affecting the 
smaller as well as the larger coalowners, and this cannot be 
expected until the general commercial depression of the country 
is removed or modified. 

Another succ+sstul sinking by the Messrs, is recorded, 
This and the success of the Messrs, Beith will add a new field 
to the present coal riches of Wales, and what is more, one at least of 
the last successes ae another, the new sinking on the estate 
of the Merthyr Board of Health, near Pontypridd. This takes 
the flat of the Taff Valley, and the only question is how far and 
to what extent the ancient sea, which coursed there, has affected 
the mineral deposits. 

With the exception of a substantial cargo of rails to Halifax 
from Newport, I have not much to chronicle in respect of the iron 
and steel trade. The promising tone of things continues, though 
there is not much to show for it. One fact may be given, that 
more foreign ore is coming into port. Last week nearly 30,000 tons 
were received at Newport and Cardiff. 

The patent fuel market shares somewhat the prevailing depres- 
sion. Only a small consignment left Newport last week, and from 
Cardiff only 5025 tons, while from S » which ionally 
shows an export of close upon 10,000 tons, only 1518 tons were 
despatched. This, like the coal item, is one of the smallest known 
exports since the trade has been developed. Taking January 
totals to A t, the monthly returns of exports amounted to an 
average of 23,000 tons. Cardiff, on the other hand, fluctuated 
from 13,000 tons a month to 27,000 tons. 

There is a fairly good demand in the tin-plate trade, but I hear 
that one important firm, who had been outside of the combination, 
and then recently joined, has again placed himself without the 
“*ring.” Coupling this with the current statement that stocks 
have fallen very considerably, and yet that the make is about up to 
demand, prospects evidently do not look quite so bright as one 
would wish them to be. 

It is yet early to prognosticate. I may, however, mention that 
in very sage circles it is a matter of sober discussion whether the 
combination must not fall through. Buyers continue to hang back. 
Another week or two will show which way the current will flow. 
I can only hope that prices may be sustained, combination or not, 
to give a fair margin of profit to those embarked in the trade. At 
the same time the ‘‘ stop week” and ‘‘ combination” can but be 
regarded as artificial aids; the only natural solution is that the 
weaker ones go to the wall, and then men of means will arrange a 
tolerably close quotation as will repay them, just as coalowners do. 
No combination or stop exists amongst coalowners, yet the varia 


ments of pigs in the past week were not unfavourable, ting 
as they did to 11,022 tons, as compared with 12,214 in the preceding 
week, and 9242 tons in the co’ mding week of 1884. The 
exports to Canada and Russia exhibit an improvement, but the 
demand from other places is quiet. The week’s addition to stocks 
in Messrs, Connal and Co.’s Glasgow stores is upwards of 1900 tons. 
There is no alteration in the amount of the output. 

Business was done in the warrant market on Friday at 42s, 11d. 
cash. Monday’s market was comparatively firm with transactions 
between 43s. 04d. and 42s. 11d. A considerable amount of war- 
rants having been thrown on the market on Tuesday, business 
took place in the forenoon down to 42s. 8d., and there was a 
further decline in the afternoon to 42s. 64d., the closing cash price 
being 1d. more. On Wednesday transactions took place at 
42s, 7d. to 42s, 9d., and back to 42s, 74d. cash. To-day— 
Thursday—business was done at 42s, 7d. to 42s. 5d., closing at 
42s. 5d. 


cash. 
The market values of makers’ iron are :—Gartsherrie, ‘ 


and 46s.; Lang 

eg 52s. and 44s.; Carnbroe, 46s. and 44s.; Clyde, 46s. 
an . 6d. 5 
Govan, at Broomielaw, 43s. and 40s. 6d.; Shotts, at Leith, 
47s. 6d. and 46s. 6d.; Carron, at Grangemouth, 48s. and 47s.; 
Kinneil, at Bo'ness, 44s. and 43s.; Glen ock, at Ardrossan, 
46s. 6d. and 42s. 6d.; Eglinton, 42s. 6d. and 39s. 6d.; Dalmellington, 
44s. and 41s, : 

There is a steady consumption of Cleveland pis iron in Scotch 
foundries and malleable works, and the arrivals of these pigs in 
Scotland to date amount to 268,318 tons, being 79,445 tons of an 
increase over the quantity received in the same period of 1884. 

The Siemens Steel Works at Dalziel are reported busy, and 
there appears to be rather more doing in a number of the malle- 
able ironworks of Lanarkshire. 

Messrs. Goodwin, of Motherwell, have nearly completed a large 
iron girder bridge upon which they have been e for India. 

In the past week there has been shipped from Glasgow machinery 


to the value of £3300; sewing machines, £2745; steel goods, £2800; 1 


and iron manufactures, £31,500, the latter including sleepers, 
wagons in parts, bars, pipes, and sheets to the value of £10,750 for 
Bombay, and £5550 worth of pipes for Sydney. 

The demand for main coals for shipment at both the Eastern and 
Western ports of Scotland is still well maintained, although it 
must slacken soon, owing to the prospective closing of the Northern 
ports. The shipments from Glasgow in the past week were 23,475 
tons; Grangemouth, 18,417; Troon, 7357; Irvine, 2767; and 
Greenock, 876 tons, Coalmasters report that while the trade in 
main coals is hitherto good, they have been unable to obtain any 
advance in pri Steam coals are in poor request in equer 
of the dulness in the shipping trade. A fairly good trade is doing 


tion in quotations is very small. 

Gwerna Colliery, Maesycwmmer, is on strike, and the men have 
brought out their tools. 

The Middleamman anthracite colliery and railway siding, Car- 
marthenshire, are being offered for sale. 


DEATH OF Mr. JOHN MvIRHEAD.—Mr. John Muirhead, whose 
name is known in connection with electrical and telegraphic 
advance, died on Thursday, the 24th ult., at his residence, Oakwood, 
Upper Norwood. He was one of the very few survivors of the 
pe days of telegraphy, and no one was more closely connected 
with its practical devel t. Born in Haddingtonshire in 1807, 
he evinced a decided talent for constructive works. On the com- 
pletion of the Britannia and Tubular bridges, Stephenson 
turned his attention tothe problem of the electric telegraph, which 
at that time was struggling into existence. Mr, Edwin Clark was 
appointed chief engineer to the original Electric Telegraph Com- 
pany, and Mr. Muirhead also joined the company, in which he 
remained until it was transferred to the Post-oftice in 1870. From 
his first connection with the company until within a few years of 
his death, Mr. Muirhead devoted himself continuously to the work 
of extending and perfecting the telegraph as we now know it. The 
early underground metropolitan lines were laid by him, and the 

neumatic tube system for collecting messages from the various 
oat stations to the central transmitting station in London and the 
large provincial towns was first installed under his supervision. 
Mr. Latimer Clark and the late Mr. Cromwell Varley did much to 
introduce and perfect this novel form of communication, which is 
now largely employed in all the great telegraphic centres, In the 
absence of manufacturing facilities such as exist now for supplying 
telegraphs to the world at large, Mr. Muirhead, in conjunction 
with Mr. Latimer Clark and Mr. W. M. Warden, of Birmingham, 
founded the house now known as Latimer Clark, Muirhead, and Co., 
more than a quarter of a century ago, This firm, in the course of 
its career, has planted the telegraph in every corner of the world, 
and, under the patents of Mr. Muirhead’s sons, has doubled the 
carrying power of nearly all great submarine cables by what is 
known as the Muirhead duplex system. It was from this manu- 
factory that Mr. Muirhead introduced the form of battery which 
bears his name, a form so eminently portable and practical that it 
has become the model for most of the existing batteries, while con- 
tinuing itself to be largely employed. It is unnecessary here to 
enter into the subject of his various fey ne and innovations ; 
but sufficient has been said to show that the unremitting labours 
of men like Mr. Muirhead have, under great difficulties, brought 
the electric telegraph to its present perfection, and pioneered the 
way for the intoodention of the 6d. tariff which is now in force, 


as the utility of this great invention within the reach 
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NEW COMPANIES. 


Pe following companies have just been regis- 
rea 


Brockelbank Couplings Company, 
Limited. 


This company was registered on the 17th ult. 
with a capital of £30,000, in £1 shares, to trade 
as founders, engineers, and smiths, but princi- 
pally to carry into effect an ment of the 
10th inst., for the purchase from Mr. T. A. 
Brockelbank of letters patent relating to im- 
provements in railway couplings. The numbers 
and dates of the patents to be taken over are as 
follows 

No, 8876 27th November, 1873. 
No. 4409 16th September, 1882, 
No. 5205 27th April, 1885. 
The subscribers are :— 


*Lord F. Fitzroy, 28, Grosvenor-street . 
H. Hince, 15, brook, consulting engineer xe 
Brockelbank, 15, Cornhill, stockbroker .. .. 
E. Horton, Ama Works, Darlaston, manufacturer 
*Alex. Brogden, M. 
Westminster 
W. C. Croome, 9, Gracechurch-street, solicitor . eo 
H. H. Finch, 9, Gracechurch-street, solicitor 
*T. A. Brockelbank, 24, Budge-row, inventor .. 
The number of directors is not to be less than 
three nor more than five; qualification, 200 
shares ; remuneration, £500 per annum ; the first 
are the subscribers denoted an asterisk. Mr. 
T. A. Brockelbank is appointed managing director, 
and for the first five years will be entitled to a 
salary of £500 per annum and a commission of 
£10 per cent. on the amount available for divi- 
dend in each year. The purchase consideration 
is fully-paid shares of the aggregate nominal value 
of all the other issued shares, until the total share 
capital shall exceed £100,000, but in the event of 
any further issue the vendor will be entitled to 
one fully-paid share for every two shares there- 
after allotted. The company will also pay £1500 
in cash, to recoup the vendor for his past expendi- 
ture in ‘patents, models, couplings, and outlay at 
the International Inventions Exhibition. 


Shares. 


Beaver Cement Company, Limited. 
Registered on the 18th ult. with a capital of 
,000, in £5 shares, to trade as cement manu- 
facturers, cask manufacturers, and coopers, An 
unregistered agreement between Charles Jones 
and William Stark, of the one part, and the 
Company of the other part, will be adopted. The 
subscribers are :— 


Shares. 
*C. Jones, 161, Tulse-hill, 8.E. . i 
*W., Stark, 6, Serle- street, Lincoln’ s-inn, solicitor 1 
C. Bacon, Royal Oak- ard, Be Bermondsey, tanner.. 1 
M. Jones, 161, Tulse-hill, widow... 1 
H. B. Cuming, Grove- lane, Camberwell, “member 
of the Stock Exchange 1 
F. Read, 9, West Crom well-road, 1 
A. H. Bacon, London-road, Forest- hill, clerk 1 


The number of directors is not to be less than 
two nor more than four; the first are the sub- 
scribers denoted by an asterisk. 


Melksham Gaslight and Coke Company, Limited. 

This company proposes to acquire the Melk- 
sham Gasworks, Wilts, and to supply gas for 
light, heat, and motive power, It was registered 
on the 21st August with a capital of £10,000, in 
£20 shares, The subscribers are :— 


Shares. 

, Melton Mowbray, jeweller 
C. H. Woodtin, Trowbridge, engineer .. .. .. 48 
J. Hutton, Melksham, dealer .. .. .. .. .. 8 
T. Hutton, Melksham, farmer .. . 8 
R. H. Sainsbury, ‘manager of 

works .. 8 

Registered without special articles. 


Mesquital Del Oro Mining Company, Limited. 
This company proposes to enter into an agree- 
ment with La Compania Restauradora Zacate- 
cana del Mesquital del Oro for the acquisition of 
mineral and other property in the Republic of 
Mexico, It was registered on the 19th ult. with 
a capital of £100,000, in £5 shares, with the 

following as first subscribers :— 
Shares. 


R. 8. Archibold, 9, New Broad-street, merchant 

*P. P. Gaskell, J.P., 1a, Queensbury-road, South 

_— ox Sweetland, Little Stanmore, mer- 

J. G. Turney, 12, Thornton- hill, Wimbledon, ‘mer- 
chant 


J.C. Watford, Herts, merchant 
J. M. Carey, 13, Fasset-square, Dalston, clerk .. 
G. T. Veruey, Dashwoud House, New Broad- 

street .. 1 

The number of “directors i is 5 not to be less than 
four nor more than eight; qualification, 100 
shares; the first are Messrs. James Whittall, 
T. K. Weir, and the subscribers denoted by an 
asterisk. The remuneration of the board will be 
£1000 per annum, and 5 per cent. on the total 
amount of the annual dividends, but £3000 per 
annuin is to be the maximum. 


Patent Radial Filter Press Company, Limited, 

This company proposes to carry on the business 
of a Filter Press Company, and will carry into 
effect an unregistered agreement of the 17th ult 
for the purchase of certain inventions, of« which 
particulars are not given in the registered docu- 
ments. It was incorporated on the 19th inst. 

ith a capital of £6000, in £1 shares, with the 
following as first subscribers :— 

Shares. 

*C. 8. Hill, Oak Grange, Beckenham .. .. .. 
Bonthron, Pitlochry, Putney .. 
*P. C. Don, 110, Cannon-street, merchant .. 
*T. E. Foakes, 75, Chancery- lane, barrister... .. 
*K. B. Walker, Amberley, Surrey, landowner 
D. K, Clark, C.E., 8, Buckingham-street .. 
A. G, Spilsbury, St. John’ 's, Lewisham... .. .. 

The subscribers denoted by an asterisk are the 
first directors; qualification, 50 shares; remune- 
ration, 10 per “cent, of the annual profits. 


Effuenta Gold Mines Syndicate, Limited. 

This company proposes to acquire the benefit of 
an agreement of the 18th of March, made by 

ward Berman, as liquidator of the Effuenta 


Gold Mining Com: » Limited, with regard to 
the working of t y fuenta gold ming, with 
option of purchase upon the terms therein ex- 
pressed, The syndicate was registered on the 
19th ult. with a capital of £2000, in £1 shares, 
with the following as first subscribers ; 


Joseph Mason, 15, North John-street, Liverpool, 
shorthaud-writer 
Le Rougetel, ai, Coltart-road, Liverpool, 


H. i 9, Dulmoral- road, Aintree, Liverpool, 
journalist . 

C. H. Lee, 176, Breck- road, Liverpool, reporter .. 

J. Stagg, 28, Hamilton-street, Birkenhead, 


cashier .. . 
G. Hedley, Agricultural ‘Bociety’s Offices, Birken- 
D. MeKenzie, 2%, ‘Arundel: ~street, Liverpool, 


Registered without special articles, 


CYLINDRICAL NUTS. 


THE substitution of cylindrical nuts for those 
of a square or a hexagonal form has been advo- 
cated, with very good reasons as a backing. 
Recently an opportunity was given to see a 

ractical illustration. A machinist had an order 
or a small ornamental steam engine, to be placed 
in the show window of a coffee and spice esta- 
blishment, and on it he used cylindrical nuts 
instead of hexagonal ones. The engine was a 
horizontal one, with steam chest on the top of 
the cylinder, and all the hold-down bolts were 
furnished with cylindrical nuts, through the tops 
of which protruded the flattened convex ends of 
the bolts, making a very neat finish. ‘The bolts 
were gin. diameter and the nuts jin, diameter; 
to have made them hexagonal they would have 
been a trifle over Jin. from corner to corner, and 
if square they would have been a full inch across 
corners, and neither the hexagonal nor the square 
nut would be any stronger than the cylindrical 
nut—the protruding corners give no additional 
strength. For a wrench he took a tool with 
opening jaws operated like a pair of pliers. 
These jaws, while slightly open, were reamed to 
fit the diameter of the nut, so that when closed 
on the nut the jaws would embrace almost its 
entire circumference; the leverage of the handles 
made a very slight pressure necessary to set up 
the nuts. The wrench did not have a short 
biting jaw, like a pair of pipe tongs, which dig 
into the pipe at each grip, but the inside of the 
jaws were perfectly smooth, and left no mark on 
the nut in using 

The method oF making the nuts produced them 
in avery rapid manner. A bar of steel, of the 
proper diameter to finish to size after being 
turned, was fed through the head of a turret 
lathe, the end squared, a hole drilled in it, the 
tap run in, the surface turned, and the nut cut 
off ; all done by fixed tools in the turret and the 
cross cutting off tool. The finished nut dropped, 
and the bar was advanced for another nut. 
There was no planing, milling, or seating on an 
arbour, as would be the case in forming and 
finishing rectangular nuts. Every machinist 
knows that lathe work is cheaper and quicker 
than reciprocating work, whether planer or mill- 
+ machine. 

n addition to these advantages of quick work, 
almost self-acting, the rapid production of the 
nuts and their finish from the first inception, 
there is the advantage of the requirement of less 
metal for the requisite strength. The embracing 
jaws of the wrench have a bearing on almost the 
entire circumference, while on the square and 
hexagon nuts the bearing of the wrench is on only 
two opposite sides, 

Another advantage that the cylindrical nut has 
over the angular nut is that the wrench may get 
a grip in moving through the smallest arc of a 
circle—an advantage that will be understood by 
the setters-up of machinery under difficulties. 
With the square nut an entire quarter turn is 
required before, in a confined space, the wrench 
can get a new hold; and with the hexagonal nut 
not less than one-sixth of a revolution is neces- 
sary before the wrench can take a fresh grip. 
When the wrench handle is long and the working 
place is limited, these considerations are of con- 
sequence.—Scientific American. 


- 


PROPUCTION OF GOLD AND SILVER IN THE 
Unitep States.—The Mint —— estimate 
the production in 1884 at 30,800,000 dols. gold 
and 48,800,000 dols. silver, coining rate; total, 
79,600, 000 dols. This was an increase of ’800, 000 
dols. gold and 2,600,000 dols, silver, as compared 
with 1883, 

CoLNE VALLEY WATERWORKS.—The Colne 
Valley Water Company has lately completed at 
its place near Watford, some works for the 
augmentation of its water supply, which con- 
sist of an additional weli connected by an under- 
ground adit with their pumping well, and also a 
boring which has been carried to a depth of 
700ft. from the surface of the ground, and which 

ields about 650,000 gallons per twenty-four 

ours. This boring is 18in. diameter, and has 
been carried right through the chalk down to the 
gault underneath, which was pierced a few feet 
only for the purpose of identifying it, and 
although previously to the execution of this 
boring it had been assumed by those having the 
largest local experience that no supply of water 
would be found in the lower chalk at more than 
about 200ft. from the surface, yet the result 
proved that the greater pe of the water, viz., 
400,000 gallons, was yielded by the beds between 
200ft. and 500ft. deep, and very much of it about 
the latter depth. The boring was executed with 
much rapidity, having been only twelve weeks 
in hand, giving an average of 55ft. per week, 
including Sunday sto P es. These works have 
been carried out by Messrs. W. Hill and Co., of 
26, Great George-street, Westminster, under the 
supervision of Mr. W. Fox, C.E., acting on 
behalf of Mr. J. F. Latrobe Bateman, C.E. The 
Colne Valley Water Company, = acquired 
parliamentary powers to take over the under- 
taking of the Harrow cata ly is making 
extensive preparations by putting ‘down addi- 
tional engines, boilers, and pumping machinery 
and also pee new mains to meet the increased 
demands which will thus be made upon its re- 
sources, 


THE PATENT JOURNAL. 
Condensed from the = the Commissioners of 


Applications for Letters Patent. 
have been communicated,” the 
dress of the communicating party are 


September, 1885. 
11,224, Execrric Barus. M. Humm, London. 
1, 225. Gate Larcues, E. Jones, Lee. 
11,226, Rep Hooks for Weavine Looms, J. Aspden, 


11,227. Arracnuinc to Tea Pots, C. J. Gilbert, 
Sutton Coldfield. 
Ly 228. Staircases, &c., J. Totton, Manchester. 
1,229, &e., Fioures in Revier, P. Smith, 
Draveonts fron Doors, 8. Farrar, 
alifax. 
11,231. Stoppinc and Startino Tram-cars, &c., W. 
rbuckle, Manchester. 
ll, Mecuanicat Nourse Cuairs, L. L’Hollier and 
Rochford, Birmingham. 
ll, SusPENDING Picrures, W. H. Smith, Birming- 


11,234. WHEELBARROWS, K. Proctor, London. 
11,235. Rorary Enorves or Morors, C. T. Colebrook, 
London. 
11,236. Drawinec Boarps, J. Sims, London. 
11,237. Pappinc FicureD Goons, R. Hodgkinson and 
. Arnold, Manchester. 
ll, 238, Cutter for Looms, I. Whittaker, 


11,239. ‘Cust Bats, A. Cochran, Glasgow. 

11,240. Cuarrs, A. Plant, Glasgow. 

11,241. NEEDLE THREADER, J. Darling, J. M. Parker, 
. McGowan, and R. C. Lyness, Glasgow. 

11,242. Cuurns, T. Bradford, Manchester. 

11,243. Piates for Seconpary Batteries, J. Henry, 


uth. 
11,244. Factne Nut on Pipe FLancss, T. White, 
Glasgow. 
11,245. Steam Carco Wuips or Wincues, D. D. Napier, 


ow. 

11,246. Stop Motion for Sprnninc Macurnery, B, A. 
Dobson, Manchester. 

11,247. Spryninc and Dovsiine Sprypies, B. A. 

son, E. Gillow, and R. Crabtree, Manchester. 

11,248. Steam Borers, J. C. Jopling, Sunderland. 

11,249. Lawn Tennis Poies, R. B , Manchester 

11,250. Cy.inpricaL Furnaces, J. M. Gray and D. 
Purves, London, 

11,251. Sarinkine, &c., Trousers Bottoms, J. Wood, 
Halifax. 

11,252. Giass BotrLe L. Dill, 
London. 

11,253. InreRLINK Wire Net, J. R. Collier and D. 8. 
Musgrave, London. 

11,254. Mesh Wire Work, J. R. Collier and 
D. 8S. Musgrave, London. 

11,255. Bap Smetts in Sewers, G. R. 
Keeling, 

11,256. Drivine Vunoewanen, A. 8. Bowley, London. 

11,257. Automatic Cut-orrs for Gas Burners, A. M. 
Clark. —(J. E. Birch and D, Henderson, Canada.) 

11,258. ALCOHOL, HyDRO-cARBONS, and ACETIC ACIDS, 

. D. Cattanach, London. 

11,259. Heaps for Rippep Fasric, J. H. 
Sooper and W. J. Ford, London. 

11,260. WueeEts for Bicyc.es, G. E. Brown, London. 

11,261. Musica. Boxes, P. Lochmann, Liverpool. 

11,262. Barsep Wire Maxine Macnine, C. Mackay, 

‘alden, H. North, and k. Wyper, Liverpool. 

11,263. INDIA-RUBBER Batts, J. Y. Johnson.—(J. P. 
Rider, U.S.) 

11,264. TELEPHONE, G. L. Anders, London. 

11,265. Transmission, &c., of Sounps, H. 
A. Kent, London. 

11,266. WATER Break, J. H. Konter and J. Chaffaud, 


France. 
ENABLING Persons to the Pen, J. Barter, 


mdon. 

= Propvcine Licut and Heat, W. Barraclough, 
London, 

11,269. Emprorperineo, H. J. Haddan.—(V. Keller and 
B. Rossiger, Germany ) 
11,270. Cement. E. W. Killick, London. 

11,271. Kiiys, E. W. Killick, London. 

11/972. Pire Movutps, C. Price, London. 

11,278. ScREEN ATTACHMENT, A. M, Clark.—(F. Seeley, 
U.S. 


11,274. Printinc Macurnes, B. Thompson, London. 
11,275. Mortice Locks, F. J. Biggs, London. 
11,276. Rorary Enorngs, W. R. Lake.—(C. H. Cary, 


U.8.) 

11,277. Motive Power, R. Harrison and W. Oliver, 

Lon@on. 

11,278. Warstcoats, A. Halford, London. 

11,279. RarLway WHEELS, C. C. Braithwaite, London. 

11,280. CoaTine Meta Prates with Try, &c., D. Davis, 
Loudon. 

11,281. Lockrne Nuts, C. Henderson, Glasgow. 

11,282. Bricks, &c., J. Howie, Gla-gow. 

11,283, Emery WHEELS, J. J. and J. R. Flitch, London. 

11,984. and Grounpino Leatuer, J. J. and J. 
R. Flitch, London. 

11,285. Frre and Sounp Proor F oorine, J. W. 
Ludlam and 8. 8. Harvey, London. 

11,286. Drivine Betts, F. J. B. Duff, London. 

11,287. Keeprnc Cigars and Pipes A.icHT, J. W. 

ie, London. 

11,288. Apparatus for PLayinc a GAME CALLED OLO, 
F. H. Stirling, London. 

11,289. Boor and SHoe Strrercuers, P. Calder and E. 
Shayler, London. 

11,299. Gas Enoines, &c., G. F. Redfern.—(G. Smyers, 
Belgium. 

11,291. CuHocks for Suppontinc Suips’ 
Boats, L. P. Nielsen, London. 

11,292. Constxuction of BepstEaps, E. Peyton, 


London 

ll, Ravouvine Cuttrvators, J. T. B Campbell, 

mi 

11,294. Gas Enornes, A. M. Clark.—( The Economic 
Motor Company, United States ) 

11,295. Steam Enoines, J. Wheelock, London. 

11,296. CLEanina Woot, &c., J. C. Fell.—(B. Merrien 
and P, Levandier, France.) 


23rd September, 1885. 
11,297. Warp Lace Macuines, A. Dawson and E, 
Smith, London. 
11.298, Geartne VeLocipepes, G. E Morgan, London. 
11,299. ApMissI0N VALVE for Gas Enarngs, T. Sturgeon, 
London, 
11,300. Dynamo-ELectric Generators, T. J. Hand- 
ford.—(X. H. Mather, United States.) 
11,801. AppLication for Stopping Tramcars, W. 
Hartley, Bradford. 
11,302. Muvers’ Sarety Lamps, J. Olner, Birmingham. 
11,303. Hoxpers for UmBRELLAS, &c., 8. Wilson, Man- 
chester. 
11,304, age Tonoves, &c, I. and A. Wallwork, 
anches' 
11,805, the of Persons in PLaces 
of AMUSEMENT, W. A M. Brown and J. M. Porter, 


Leeds. 

11,806. Hat Guarps, F. W. Cheetham and W. Daven- 
port, Manchester. 

11,807. Szconpary Vottaic Batreriss, C. Moseley and 
T. Parker, Manchester. 

11,308. DIsPLAYING ADVERTISEMENTS on CRUETs, A. W. 
H. Wood and A. Sinclair, Ullesthorpe. 

11,809. DrEepaine, &c., WELLS, &c., C. C. Sullivan, 
London. 

11,310. Fancy Weavine, J. H. Pickles, 

11, 811, CASE-HARDENING Metais, J. Robb, Dun 

11,312, WasHine and Dryine, H. Smith and a: E. 8. 
Perkins, Peterborough. 

11,313. Presses for Hay, &c., H. C. Capel, London. 


H. Smedley and W. J, Green, 
11,315. Forwiture, 8. Johnson, Manor 


Park, 
11,316. DISTRIBUTING, &e., the Suppiy of 
, A. B 


ny. 
ll = PHOTOGRAPHIC APPARATUS, H. Lucas, Birming- 


11,318. Exc.vators, Grass, &c., 8. M. Cockburn, 
London. 
11,319. SHUTTLE GuarRDs fcr Looms, R. Smyth, Tull- 


yelmer. 
11,320. Gas-BuRNERS, Lamps, &c., 8. Lilley, Birming- 
h 


am. 

11,321. Lockrnc RarLway CARRIAGE Doors, F. W. 
Webb, Birmingham. 

11,322. Pipes for SMOKING Toxacco, &c., C. W. Todd, 
Birming ham. 

11,323. JackErs ~ Licut and Heavy Guns, T. H. 
Heard, Shetteld. 

GrinvING, &c., ScBsTances, A. W. Gleed, Shei- 


11,325. Cover for Scuoot, &c., States, H. G. Boorn- 
Th ompson, London. 
11,326. StREET Tramway Pornts, T. M. Lynch, Liver- 


am Gas and Lamp Guoses, A. Cochran, Glasgow. 

11,328. SHutties, E. Rowley, London. 

11,329. Pumpinc Water, P. Teague and W. H. Thomas, 
London. 

Trousers and Drawers, J. C. W. Masterman, 


ndon. 
11,331. ARRANGING the Inpuctne Crrcuitsof SeconDARY 
Generators, L. Gaulard and J. D. Gibbs, London. 
11,332. Open Meta Work, J. Y. Johnson.—{F. Tent- 
achert, Austria.) 

11,333. Heating and Appiiances for 
Domestic Purpossgs, 8. 8. Sugden, Woodford. 

11,334, Winpow Fastener, E. Sloan, London. 

11,335. AcruaTinG the Pickers in Looms, J. and E. 
Horrocks, London. 

11,336. InpicaTinc the Vetocrty of Macuinery, &c., 
H. W. Schlotfeldt, London. 

11,337. Maxine Screws for Scarr-prys, &c., W. J. 
McMullen, London. 

11,338. SELF-RECORDING Locs, P. Btische.—(2. 
Rieth, Germany.) 

11,339. ’actuaTina the Suutrers of PxorooraPHic 
CamERas, F. Shew, London. 

11,340. DyYNAMO-ELECTRIC Macnrixe?, The Varley Elec- 
tric Patents Proprietory, and F. H. Varley, London. 

ll, Turyip Toppine, &c., Macnines, R. Brigham, 
G 

11,342. . Paper, E.C. F. Otto and J. F. Peas- 
good, London. 

11,343. Storace Batreries, J. Fraser, London. 

11,344. VeLocipeves, R. E. Phillips, South Norwood. 

11,345. Meta Lasts, W. Ebbern, London. 

11} 846. SHorT Lace Curtains, &c., E. M. Wrighton, 


mdon. 
11,347. Har Pins, G. A. Spratt. London. 
11,348. Spzakinc Tupes, W. R. Lake.—(J. A. Kessel 


and M. Gluick, United States.) 
11,349. CLamp, E. Edwards.—(A. M. Ognard, France.) 
11,350. Canisters, J. Cunningham, W. Creswick, and 
J. W. Dixon, Sheffield. 
ll ORNAMENTING Giass, &c., J. Slater, 
mdon. 
11,352. Morntrne OrpNaNcE, J. Vavasseur, London. 
—_— CaNDLE Lamps and CHANDELIERS, 8. Clarke, 


mdon. 

11,354. Cocks and Taps, C. Jackson, London. 

11,355. SrpHons, P. B. Eygreteau, London. 

11,356. Tipping Wacons or Trucks, H. Grafton, 


mdon. 

11,357. Converters, A. M. Clarke.—(H. Harmet, 
France.) 

11,358. Consumrne Oris for GENERATING STEAM, &c., 
R. and H. B. F. Barker, London. 

11,859. Heatine Furnaces, R. Barker, London. 

11,360. Vases, G. Jackson, London. 


24th September, 1885. 


11,361, TREATING Iron and Ores, &c., T. Williamson, 
ishaw. 

11,362. ApjusTaBLe or JourNaL Box, 

. Trueman, Hockley. 

11, 803, “Movies for A. Dearnley, Hudders- 
field. 

11,364. Mrnerat Water Cases, H. T. Chappell, Bath. 

11,365. Jorninc the Enps of Mretat Rops or TuseEs, W. 

Green, Manchester. 
11.366. Joints of Raitway Rats, &c., N. V. P. Poirin, 


ndon. 

ll, 367, for Metats, &c., T. William- 
son, 

11,368. Seenmeies Fasrics to the Action of Steam, 
D. Stewart, Glasgow. 

11,369. PAPER Pix, J. Meadowcroft, Runcorn. 

ll, "370. Copyixc Written Docum MENTS, W. Beatson, 
Rotherham. 

Maxine RovcH Merat Prates, J. Bryce, 

ow. 

11,372. Connection for VaLves, &c., C. 
H. Ancill, Birmingham. 

11,873. Braces, F. W. Lambert, Birmingham. 

11.374. Formation of Botries, A. W. Preston, Kirk- 
burton. 

11,375. Winnrno Coat, A. McDougall, Penrith and C. 
W. Wilson, Kirby-Lonsdale. 

11,376. Supports for StanpaRD Rose Trees, W. A. 
Ca rtwright, Manchester. 

11.877. Etevatinc Liquips by means of Stream, E. 
Korting, London. 

11,378. Vatves, J. W. Clarke, 

11:379. Bune- -JornTs, L. Mayer, Lo; 

11,880. ConstTRocTION of Werrs, R. H. Twigg, London. 

11,881. Evecrric Lamps, A. Brin, London. 

11,382. Water Heatinc Apparatus, J. Osgerby, 
London. 

11,383. and CLosino Fire-marns, G. L. Pear- 
son and A. Norman, London. 

11,384. Reversine the Suiipe or other Stream Dis- 
TRIBUTING VALVES of STEAM ENGINES, H. S. Lancaster, 


verpool. 

11,385. Hammock Supports, C. A. Lindblom and J. 
Mitchell, London. 

11,386. PHotrocrapHic Cameras, H. Park, London. 

11,387. Cookine Ranoes, J. B. Colbran, London. 

11,388. BLENDING R. H. Broom, London. 

11,389. Stoves or WaRMING Apparatus, C. L. Heyde- 
mann —(R. Heydemann, Prussia.) 

11,390. Staxps, B. Hawerkamp.— 
(Roessemann and Kuehnemann, Berlin.) 

11,391. Ketries for Asparacus, &c., B. 
Hawerkamp.—(B. Ebeling, Bremen.) 

11,392. ComBine Macarnery, G. Wilkinson, London. 

11,393. Printinc Macrines, A. M. Clark.—(A. 4. 
Marinoni and J. Michaud, France.) 

11,394. Trusses, B. F. Atkinson, London. 

ll, MANUFACTURING PLaTE Giass, A. D. Brogan, 


11,396. Water to Water-ciosers, J. R. 
Davies, London. 

11,897. InpicaTor for WaTER-cLosEts, &e., J. Beresfort 
and W. Restall, London, 

11,398. Rives or Ciirs for SusPenpine Curtains, &c., 

. West, London. 

11.399. CLippinc Horsgs, SHEARING SHEEP, &c., J. 
Trickett, London. 

11,400. STRETCHING Trovsers, &c., L. Sterne, 
London. 

11.401. RevotvtTion Ixpicators or’ Counters, E. E. 
Wigzell, London, 


25th September, 1885. 
11,402. DecarBonisinG, &c., FLurp Iron Metat, B. H. 
Thwaite, Tranmere. 
11,403. WaTER-WasTE PREVENTER, J. Howlett, King- 
ston-upon- -Hull. 
11,404. Ciasps for Stay Busks, B. G. Simpson, London. 


11 "405, AvuTomaTic LEVELL’ E. Richards, Stoke-on- 
Trent. 
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11,406. Heatixc Buripres, J. F. Smith and G. Dux- 
ry, Leicester. 
11,407. Opgratine &c., SicNats, H. Johnson, 
anchester. 
Heaps and Currers, H. B. Milsom, 
Tristol, 
11,409. Carson Piates for Seconpary Batreriss, W. 
Symons, Barnsta; 
11,410. Fastenine Swine Mrrrors, W. H. Harvey, 
London. 


11,411. Borer, J. Sephton, Birkdale. 

11,412. Jacqguarp Carp Puncuinc Macuiness, H. B. 
Payne, Nottingham. 

11,413. Carrripce Poucuss, N. W. Wallace, Southsea. 

11,414. Pumes, J. J. Pearson and T. H. Taylor, New- 


e-On- ic. 

11,415. Automatic of Heavy Guns, J. G. 
Grant, Dundee. 

11,416. Morrve-poweR Apparatus, J. Murrie, G Ww. 

11,417. Screw-tip Try Box, G. Lindsey, Monmou' 

11,418. Appress LaBets, A. H. Broadbent, Liverpool. 

11.419, Currinc orF Impure Arr from URINALS, &c., 
T. Breckell, Liverpool. 

11,420. Preventine “Trartincs 1x” in Looms, R. 
Field and T. Gelder, Halifax. 

11,421. Fitaments for Exrecrricat Grow Lamps, J. 

11.422 Gas Be Magee, Glasgo 
as J. ee, 

11,423. Comprvep CarTripce Packrine and Loapine 
Box, W. P. Jones, Birmingham. 

11,424. CLEaRER Winpinc Frames, T. Guest and T. 
Brookes, Manchester. 

11,425. Hycrentc Wispow Susprenper, T. Hill 
and W. H. Wells, Hull. 

Drawinc orr Corn from S1Los, G. Henderson, 

v 


1,427. Posirrma Iron, &c., W. P. Thompson.—({Z. 
Imperatori, Germany.) 

11,428. Removine VarnisH from Or Parntinos, E. 
Compton, Worthing. 
1 StirFenrnc for Crapes, &c.,J. Kenyon, 

mdon. 

11,430. STRENGTHENING RoLLED Grrpers, C. 
Auty, Sheffield. 

11,431. Prixtine with Supstances, &c., A. 


ey. 

11,432. CarTripces for BLastrne, R. Punchon and the 
Patent Oxonite Company, London. 

11,433. Recutatine Ciocks, H. Aron, Glasgow. 

11,434. ToorHep Grarine, M. P. Campbell and J. 
MacCullum, Glasgow. 

11,435. Brcycies, J. Devey, London. 

11,436. Treatinc Srwace, C. T. Kingzett, London. 

11,437. Raprpty Heatinc Fiowrsc Water, C. E. 


Hearson, London. 
Siena Buoys for Sea Coasts, E. E. Mann, 


ion. 

11,439. Traction Encives, H. J. Haddan.—(L. C. 
Taber, United States. 

11,440. Srorrmc-soxes for Stream Enoines, H. J. 
Haddan.—(. Berry, United States.) 

11,441. Screws, G. G. Glanville, London. 

11,442. Watcuman Derecror and ALARM APPARATUS, 
W. Doehring, London. 

11,443. WHeexs, W. and W. D. Bohm, London. 

11,445. Gas Laur or Stove, Hearington, N. L. 
,445. Gas Lamp or Stove, A. H. . 
Ghosh, and A. Darlow, London. - 

11,446. PHorocrapnic SHeets, 0. L. Hulbert, London. 

11,447. Casks, W. W. Druce, London. 

11,448. STEERING Apparatus for Bicycies, &c., A. 
Wheeler, London. 

11,449. Removine, &c., the Fumes of NITRO GLYCERINE 
— Darlington.—(J. C. Newbery, Aus- 

ralia. 

11,450. Spirtrinc Rattray, F. W. Grauert, London. 

11,451. Boxes or Trunks, F. W. Grauert.—(D. N. Ban- 
croft, United States.) 

11,452. SHavine Ratran, F. W. Grauert, London. 

L. Leigh, 


1,453. H. don. 
11,454. Vottarc Batreriss, T. J. Jones, London. 


26th September, 1885. 
Macuine, W. Humphreys and 
on. 


Wyer, Lond: 
= Fastentnes for Srups, &c., L. P. Conard, 
mdon. 
11,457. SemaPHore SicNaLiinc Apparatus, T. D. Weir, 
11,458. Mansvracture of Bricks, J. Farmer, Man- 
chester. 
11,459. Jorstep Toots Bruss, C. G. Ash, 


11,460. Deracuisc Luvk, H. P. Trueman and J. G. 
New, Birmingham. 

11,461. Gas Burners, M. Smith, Birmingham. 

11,462. MawnuracrorE of Bricks, &., C. Walton, 
London. 

Apparatus for R. Smith, 


ion. 

11,464. Facitrtatinc Instruction in Grocrapuy, M. 
C. Sturgeon, London. 

11.465. RecuLatinc the Spreep of MorTive-POWER 
Enarnes, 8. Butterworth, Manchester. 

11,466. Macuryes, J. Higham, Manchest 


11,508. Extarcinc Hoes in Puiates, R. A. 
ie and L. Chapman, London. 
11,504. Fricrion Ciurcues, J. B. Hall, London. 
11,505. Rarsine and Lowering Siping Sasues, J. H. 
Fox, London. 
11,506. Erevatine and Discnarcine Grain, &., T. 
Schofield, London. 


28th September, 1885. 
11,507. WaTer-HEATING Apparatus, J. 8. and 8. H. 
Stubbs, Manchester. 
11,508. Bepstgaps, J. King, London. 
sy T. Crossley and J. McGregor, Man- 
chester. 
~~~ TELEPHONES, &c., R. H. Ridout, 


ndon. 
11,511. Earrs for Formine Evectricat Circuits, 
ey, Hal 
11,512, DRIVING Gear of Wasninc Macutyes, T. T. 
Mercer and T. Woolfall, ax. 
11,518. Connectinc Execrric Wires, A. Whalley, 


‘ax. 
11,514. Accurate ApyustmEent of Carp Ftats, E. 
Tweedale, Halifax. 
11,515. Brakes for Weavinc Looms, J., J., and J. 
ard and W. Leeming, 
11,516. Lockinec and UNLockine RatLway CARRIAGE 
Doors, E. Baldwin, London. 
11,517. Grvixe Motion to Prosectizes, E. H. Story. 
ive 
11,518. Boors for FoorBat., W. H. Stevens, Leicester. 
11,519. Gas Recutators, T. Thorpe, Whitefield. 
11,520. Maxine Compounp Fvet, R. Walker, Sunder- 


land. 

11,521. Brackets for Rotter G. 8. Marshall 
and W. Allman, Birmingham. 

11,522. Lamps, W. Soutter and Sons, Birmingham. 

11,523. QueEN Mab EMBROIDERY Frame, M. A. Turner, 
London. 

11,524. Brake, A. M. Edwards. Bristol. 

11,525. Metratuic Potes for TeLtecraPH Lines, W. 
Skinner.—(F. N. Gisborne, Canada.) 

11,526. D. Dalziel, Glasgow. 

11,527. Mats, J. and J. Lee, Halifax. 

11,528. Marertat for Stereotype Matrices, &c., P. 
M. Justice.—(W. H. Knowles, France.) 

11,529. WATERPROOF and ANTI-CORROSIVE CoMPOSI- 
Tron, E. L. Kitchingman and A. Andrews, London. 

Reweasine Serine Bort of Locks, W. A. Gill, 


on. 
11,531. Hyprocarspon Lamps, E. Ehrich and A. 
Graetz, London. 
11,532. Prorectine Rinos from Wastina by Friction 


while being Worn on the Hann, H. thers, 
Tynemouth. 
11,533. Friction Brakes, C. Jackson, No’ ham. 
11,534. Fasrenrnc for Casements, &., F. Cox, 
London. 


11,535. Mercuriat Vacuum Pumps, R. Dick and R. 
Kennedy, Glasgow. 

11,536. Mountinc of Sappies for Bicycies, J. A. 
Lamplugh, G. F. Brown, and A. T. Mason, London. 

11,537. Macuines, W. T. Venable, London. 

11,538. Treatinc Cast Iron for Maxine [Ron and 
Steet, A. M. Clark.—(C. Cholat and F.. Mercier, 


France.) 
Revotvine Back &c., E. Partridge, 
n. 


ndo 

11,540. Fasrentne of in the Grounp A. J. 
Boult.—{ Messieurs Lebas and Company, France.) 

Borries, Jars, &., L. Dove, 


on. 
11,542. ViTRIOLIsSED AsH, T. H. Cobley, Dun- 
stable. 


11,543. AnTI-FouLING Composition, J. W. Carr and J. 
Dickinson, London. 

11,544. Sreerrne Gear for Cycies, 8. C. Maguire, 
London. 

Tarow of Crank for Cyctes, 8. C. 


aguire, on. 
11,546. Tow-Hooxs, &c., M. W. Aisbitt, London. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Official Gazette. ) 


324,134. Sream Borer, William Malam, Edge Moor, 
Del.—Filed April 15th, 1885. 

Claim.—{1) The combination of the casing and tubed 
cylindrical 1 of a boiler of the locomotive 
with a fire-box casing having tubed transverse water- 
legs in the upper _ of the combustion chamber, 
as set forth. (2) The combination of the casing and 
tubed cylindrical barrel of a boiler of the locomotive type 
with the fire-box casing, having tubed transverse water- 
legs J and crown plates K, as set forth. (3) The com- 
bination of the casing and tubed barrel of a boiler of 
the locomotive type with a fire-box casing, having 


11,467. Hor Arr Furnaces, J. Pickering, Walton. 
11,468. DounLe Werr Motion for Looms, J. Belicard, 
Manchester. 
Vatves of Pressure Enoines, R. 


11,470. Horses’ Necxs for Frrtmve COLLaRs, 
R. J. P. Spence and R. Storrar, jun., Letham. 

11,471. Securine Fenpers to F. Druce, 
Sheffield. 

11.472. Curva Noss, G. 8. Marshall and W. Allman, 
Birmingham. 


11,473. Water Fitters, R. R. Kelly, London, and A. 
C. L. Weigel, Hove. 

11,474. Lie Resprrator, G. W. Clements, London. 

11,475. Jorsrs for Mera, Piates, H. Turner, Liver- 


poo! 
11,476. Matrresses, F. Caspary, London. 
—_ CanriacE Roors, W. Heatley and G. Hutchins, 


mdon. 

11,478. Apparatus, M. A. Wier, London. 

11,479. Fastewine Bacs, G. Thomas, London. 

11,480. Hotpers for Curtain Rops, G. 8. Marshall and 
W. Allman, Birmingham. 

11,481. Back Piates of Caprnets, &c., G. 8. Marshall 
and W. Allman, Birmingham. 

11,482. Morive-power Apparatus, J. Murrie and J. 
Thom: m, Glasgow. 

11,483. SoLes of Boors, R. S. Moss, London. 

11,484. Macutves for Emspossina, &., A. J. Boult.— 
(M. A, and G. R. Heath, United States.) 

11,485. Fitrertinc Apparatus, A. J. Boult.-{B. M. y 
Miura and C. Pinal.) 

11,486. Main Sprines of Watcues, &c., A. Schierwater, 


verpoul. 
11,487. Freep for Avromatic Scares, C. F. Wood, 
jlesex. 
11,488. Fasrentnc WHEELS or PULLEYS upon AXLEs or 
Suarts, H. J. Macklin, London. 
11,489. Tza, J. D. Treharne, London. 
11,490. Brusnes, C. P. Merriam and J. Robins, 


on. 
11,491. TrEatine Sewace, &c., J. 8. Randles, London. 
11,492. Disrrisutine or Conveyinc Liquors to Cis- 
TERNS or TANKS, J. Brock and E. Saye, London. 
11,493, Hawsom Cans, C. A. Floyd, London. 
11,494. Mera. Wire and Rops, J. G. Parker, London. 
11,495. ArraTeD Beveraces, G. H. U. Harrow and C. 
G. Matthews, London. 
or STRAINER, J. Pearson, Ashton-on- 
e. 
11,497. Frre-escape, J. Young, London. 
11,498. ConverTiInc Recrprocative into Rotary 
Motioy, &c., J. Glover, London. 
11,499. SoLpERING ALUMINIUM, J. 8. Sellon, London. 
11,500. TeLEpHoNic 8. P. Thompson, 


London. 
11,501. TELEPHO! 8. P. ne London. 
11,502. Weicuixc Macurves, H. L, Stannard, London. 


tubed transverse water legs in the upper eae of the 
combustion chamber, the forward leg being d 

than the rear leg, as set forth. (4) The combination 
of the fire-box casing, ha tubed verse water- 
legs, the tubes G, the smoke-box and stack, and the 
boiler casing extended to enclose the smoke-box and 
lower portion of the stack, and having a drum N, 
enclosing the upper part of the stack, as set forth. 
(5) The combination of the tube sheet, the smoke 
stack, and the smoke-box having a corrugated casing, 
with the casing A of the boiler, having an expanded 
front sheet enclosing the smoke-box, as set forth. 

324,104. Wrenon, William D. Goodson, Eufaula, Ala. 

—Filed March 30th, 1885. 

Claim.—(1) In a lever wrench, the combination, 
with a bar ha a k formed on its end, of an 
additional bar, held on the first-mentioned bar, 
and also ded with a key on its end, substan- 
tially as herein shown and described. (2) In a 
lever wrench, the combination, with a straight bar 
having a key formed on its end, of a bar ha a 
curve, and held on the straight bar, boone curved 


bination, with the t bar B, provided with the 


longitudinal slot C, on the end of which bar the key 
D is formed, of the bar E, provided with a curve e, and 
the key F at the end, and of the bolt F), 

through the bar E and the slot C of the bar B, sub- 
stantially as herein shown and described. (4) Ina 
lever wrench, the combination, with the bar B, having 


the slot C and forming the key D, of the bar E, form- 
ing the key F, and provided with a prong or lug G 
and recess f, the stud or pin a on the bar B, and the 
bolt F1, substantially as herein shown and described. 


$24,362. Lusricator ror Sream Enoines, John W. 
C and Samuel Porcher.—Filed July 9th, 1885. 

Claim.—(1) A sight-feed lubricator for steam engines 
provided with means for attachment at its base only, 
a main condeng3, and an condenser above 
and communicating with the sight-feed glass, in com- 
bination with a — passage extending from said 
base upward, both for supplying steam to the con- 
densers and for condueting the lubricant downward, 
substantially as and for the purpose set forth. (2) The 
combination of the oil reservoir, the main condenser, 
the sight-feed glass and its connections, the auxiliary 
condenser above the outlet of the s' a glass. = 
of the lubri- 


bination of the globe valve provided wi 


$24,3'72. Durtex Pomprne Enarne, Harvey 8. Gaskill, 
Lockport, N.Y.—Filed June 4th, 1885. 

Claim.—(1) In a duplex pats engine, the method 
of controlling the admission of steam to the cylinders 
causing each piston, through the medium of a 
gle valve rod having longitudinal and rotary reci- 
peeing motions, to cut off the admission of steam 
its own cylinder and move the steam valve so as to 
admit steam to one end and exhaust it from the 
opposite end of the other cylinder, substantially as 
herein specified. (2) The method of admitting steam 


to the cylinders of a duplex pumping engine by 
imparting to a single valve common to both cylinders 
four rectangular movements, two movements in a 
direction parallel with the axes of the pump cylinders 
and two movements in a line approximately at right 
angles with the axes of the cylinder, as herein 
specified. 
324,367. Encine CrossHeap, William J. Creelman, 
Rochester, N.Y.—Filed April, 2nd, 1885. 
Claim.—{1) The combination, with the body of an 
engine crosshead, of the adjustable gibs C, wedge- 
sha) in cross section, bearing upon slides having 
V-shaped grooves, the adjustable wedges or keys «, 
between the body of the crosshead and the said gibs, 


and separate , one for oil and steam and one 
for steam only, ad — with the 
passage a, communicating only e 
of the globe valve, and a pipe communicating with 
the steam passage of the globe valve and extending 
up through the passage a, substantially as and for the 
urposes hereinbefore set forth. of) A sight-feed 
os serail for steam engines, provided with means for 
attachment at its base only, and having an upwardly- 


8 ain 
the sight feed should become disabled, substan 
as hereinbefore set forth. (5) In a sight-feed lubri- 
cator, the combination, with the oil cup, the main 
ary condenser arran; above e outiet passage 0! 
said chamber so as to be wholly available as a con- 
denser, and adapted to continuously supply the sight- 
feed chamber with clear water, substantially as here- 
inbefore set forth. 
$24,412. Hyprostatic TesTInc MAcHINE ror TELE- 
GRAPHIC CaBLEs, William R. Patterson, Chicago, 
Jul.—Filed March 22nd, 1884. 
Claim.—In a hydrostatic press, the combination, 
with the barrel, of the screw-threaded piston rod, the 
nut and the piston connected to said rod by a swivel 


joint, whereby the piston may be forced down with- 
t turned by the rod, substantially as 


and the ping-screws n, tially as and for the 
ow ape set forth. (2) The combination, with the 

of an engine crosshead and the adjustable gibs C 
wor in — slides, of the wedges or key d 
between the ly of the crosshead and the said gibs 
the adjusting screws k, by means of which the said 
wedges or keys are moved in the direction of their 


taper, and the clamping screws n, substantially as set 
forth. (3) The body of an engine crosshead having 
ves formed in its opposite sides, and the gibs C, 
ving grooves formed in their sides, in combination 
with slotted tapering keys or wedges d, fitting in said 
grooves, and moved in the direction of their taper by 
means of adjusting screws k and the clamping screws 
n, which are passed through the respective walls s of 
the crosshead and the slots in the keys and threaded 
in the gibs, substantially as set forth. 
324,438. Bice Pump, Michael Waters, Buffalo, N.Y. 
—Filed July 6th, 1885. 
Claim.—({1) The combination, with the bed-piece and 
ump cylinders, of the connecting duct C, standards 
, secured to and upon said connecting piece C, con- 
necting brackets T, and the mechanism consisting of 
worm G!, worm wheel 8, shaft G, spur wheel R, 
ion Q, shaft E, with cranks P, and connecting-rods 
N, with pistons K, the whole being connec and 


combined substantially as and for the object specified. 
(2) In bilge and other pumps, the combination, with 
the pump cylinders, of two standards secured to or 
formed in one piece with the connecting discharge 
duct, a worm wheel mechanism, and the spur wheel 
and pinion connection for giving motion to the crank 
shaft, substantially in the manner as and for the objec’ 
specified. 
,444. Lock Hince, Josef Wolf, Hoboken, N.J.— 
Filed December 10th, 1884. 
Claim.—The combination of a leaf having a notched 
cam, a second leaf hinged to the first leaf ed geen 
with a guide socket, a locking bolt guided in said 


socket, a disc guided in the socket, a spiral spring 
interposed between the locking bolt and disc, and a 
set screw bearing on the disc for adjusting the tension 


of the spring, substantially as set forth. 
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COMPOUND LOCOMOTIVES. 


No. I. 

Ow another page we illustrate a Webb’s compound 
engine built for the Companhia Paulista Railway. This 
engine may be regarded as strictly experimental, as it has 
been ordered by Mr. Hammond for the purpose of 
ascertaining whether the compound system will effect an 
economy in the consumption of fuel, in a region where 
coal is extremely dear. The occasion seems to be one 
suitable for opening our pages to a discussion of the merits 
and demerits of the compound locomotive. It is, however, 
extremely desirable that before much is said concerning 
any one type of compound locomotive, the whole subject 
of compounding locomotives should be fully understood 
and made perfectly clear. The questions involved are 
more complex than they appear at first sight. Roughly, 
they may be thus classified :—(1) Is the compound locomo- 
tive more economical in fuel than the simple engine? 
(2) Is it more economical in repairs? (3) Is it more 
generally eflicient under all conditions of load, fuel, and 
weather? (4) Does the principle of compounding enable 
amore powerful engine to be produced than is possible 
without it? To deal fully with all these questions would 
be impossible within the limits of space at our disposal, 
but we can say something concerning them which may 
tend at least to throw light on them. 

A contemporary, in, on the whole, a thoughtful and 
temperate article on this subject, stated last week that 
economy of fuel is quite a secondary consideration, and 
suggests that the maximum saving to be effected by using 
compound locomotives cannot exceed about £20 per 
annum, which is too small a sum to be worth having. 
This might be quite true if very few engines were in use. 
On our principal railways, however, locomotives are worked 
by the thousand, and not by the dozen. A company with 
1000 engines under steam daily would save at least £20,000 

r annum if each engine saved £20, and this is worth 

ving. It has been estimated that a saving of 5 per cent. 
in the coal bill of the Great Eastern Railway would make 
ail the difference between a dividend and no dividend on 
some of its shares; and if £20 per engine may be regarded 
as a fair return for compounding on engines working through 
coal districts, at least twice as much ought to be saved on 
southern lines, such as the South-Eastern, Brighton, or 
South-Western. Instead, therefore, of economy of fuel 
being a matter of small importance, it is one to which loco- 
motive superintendents as a body will attach great weight. 
In dealing with the compound system nothing is easier 
than to invest it with a certain amount of mystery ; and 
we have heard men who ought to have known better 
assert that the compound locomotive must be mere 
economical than the non-compound, simply because it is 
compound, Now, we ought not to have to tell our readers 
that is simply nonsense, and that it is possible to build and 
use compound engines which will burn more coal, ceteris 
paribus, than non-compound engines. As regards economy 
of fuel, it is quite unnecessary to go into any theoretical 
disquisitions, The simple engine working with the reversing 
lever in a given notch discharges up the blast pipe at 
every revolution a given weight of steam of a given pres- 
sure. If the compound engine is to be more economi- 
cal, it must, other things being equal, discharge the 
same weight of steam at a less pressure. It may be 
said that the same end will be attained if a less weight 
is sent up the chimney at the same pressure; t 
this cannot be the case, or, at all events, it supposes 
conditions with which compounding is not likely to have 
anything to do. The whole essence of the compound 
system as applied to locomotives lies in discharging the 
steam into the atmosphere with less work in it than is the 
case with a simple engine. Put in another way, this means 
that the sensible temperature of the exhaust at the 
moment it leaves the cylinder must be less than it can be 
under the same conditions of speed, load, and boiler 
pressure with the non-compound engine. It may be that 
even when this lower temperature has been attained, 
economy has not been secured ; but this does not affect the 
main point, which is that so long as the exhaust tempera- 
tures are the same in the compound and non-compound 
engine, the former cannot be more economical in fuel than 
the latter. Using this asa crucial test, we find by referring 
to such diagrams as are available to us that the difference 
between the compound and the non-compound engine is 
not very great in the case of fast passenger locomotives. 
It is very desirable that diagrams taken under varyin 
conditions of load from compound and non-compoun 
locomotives should be published, showing the results of 
recent practice. Such diagrams, we may add, are very 
scarce and hard to be obtained. Why, it is not quite easy 


see. 

It is well known to those who are familiar with railway 
practice that express passenger trains are run literally as fast 
as they can go. No more can be got out of the engines 
than is obtained in moderate weather. On very favourable 
days there is a small margin on the side of the engine; in 
winter the use of two engines instead of one becomes all 
too frequent, if time is to be kept. It so happens that 
high speeds cannot be attained unless the engines are well 
linked up. If they are not worked with a high measure 
of expansion and an early release the back pressure be- 
comes enormous at high speeds. The engines are, to use 
a quaint drivers’ phrase, “smothered.” In other words, 
expansive working is necessary to the attainment of high 
velocities, and would have ra used even if it entailed a 
loss instead of a gain in fuel. For this reason it will be found 
that all high-speed locomotive diagrams have a low release 
pressure ; and this goes to show that for high speeds it does 
not appear that compounding can do much that the single 
engine has not done. In the case of goods engines and 
locomotives working at slow speeds, the conditions are 
quite different; but we are not dealing with them at 
present. We do not pretend, however, to assert that it 
is impossible to get a lower terminal pressure with a 
ree than with a simple engine; such a statement 
would be contrary to fact. What we do say is, that in 
ractice the compound engine as now used, especially by 

r. Webb, does not run at very high speeds—such as are 


usual with express trains—under circumstances of terminal 

ressure very different from those which obtain in simple 
Siceativen It is desirable, moreover, that terminal 
pressures should be lower than they now are, and it 
remains to be considered whether this end cannot be 
attained without compounding. 

It may be taken for granted that a locomotive engine 
with two 20in. cylinders, 28in. stroke, four coupled wheels 
7ft. in diameter, a boiler with 2000 square feet of heating 
surface, and 21 square feet of fire-grate, is competent to 
work the very heaviest and fastest traffic in Great Britain, 
and have something to s With the aid of Joy’s valve 

ear, a pair of 20in. cylinders can be got into an inside cylin- 

er engine. It is close work, but it can be done by, if neces- 
sary, cutting holes in the side frames to admit the convexity 
of the cylinders, It may be taken, however, for granted 
that such an engine would be too powerful for present 
requirements, Let us, however, retain the cylinders as 
they are and reduce the boiler to 1500ft. of surface. If 
matters ended here, the engines would be found short of 
steam, simply because the drivers could not be persuaded 
to work them with sufficient expansion. This is just the 
trouble Mr. Johnson seems to suffer from with his new 
19in. cylinder engines. The boilers are too small for the 
men in charge of them, not too small for the cylinders. 

The only way in which a large cylinder and a small 
boiler can be satisfactorily combined in a locomotive con- 
sists in compelling the driver to work with a large measure 
of expansion by putting plenty of lap on the slide valve. 
The result of adopting this plan is, as a rule, unsatisfac- 
tory. The engine gets away badly with its train; frequent] 
goes “blind,” and has to be reversed before it can go ahead, 
and, in a word, loses so much time at stations that it is 
denounced all round. If, however, any means could be 
devised by which the driver could augment the admission 
at a station, and not on the road when running, the 
difficulty would be got over, and simple engines would no 
doubt give all that can be got from the compound. 
Various schemes have been proposed. One, for example, is 
that when the engine is put in full forward gear the feed 
shall be cut off from the boiler ; another, more simple, is that 
there shall be no notches for full gear forward, and that in 
consequence the lever can only be retained in this — 
by an effort on the part of the driver. This plan does not 
commend itself to anyone, as it might cause dangerous 
accidents through the flying back of the lever, and is 
obviously not applicable at all with screw reversing gear. 
We have before now suggested a method of overcoming 
the whole difficulty, and it is, we think, worth while to 
suggest it again. : 

he accompanying di will serve to make our 
meaning quite clear. It shows a section of a slide valve 
and steam ports. The valve A is made with so much lap 
that under no circumstances can steam be admitted for 
more than 50 per cent. of the stroke. It is clear that 
under these conditions if one of the cranks stopped on the 
dead centre the engine could go neither backwards nor 
forwards, the only cylinder which could take steam being 
powerless, because the crank proper to it would have no 
turning moment. In order to get over this difficulty two 
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small orifices C C are drilled through the valve face into 
the steam ports BB. A diameter of about ;in. will 
suffice. The distance between these holes must be such 
that both shall not be uncovered by the slide valve 
at the same time, and no more; that is to say, the valve will 
be without lap for them. Their mode of operation is very 
simple. Suppose the engine to stop with one crank on the 
dead point, then the other crank must stand vertically 
above or below the crank shaft. When steam is turned 
on, although both main ports are blinded, the after 
auxiliary port, if the crank is above the shaft 
or the forward auxiliary port if the crank is down, 
will be full open, and the pressure in the cylinder 
and the boiler will become identical in a moment. The 
piston will then begin to move, and the engine will start— 
slowly, it is true, but certainly—until it has turned the 
other crank off the dead centre, when the engine will 
proceed just as though it had not great lap. When 
running fast, the auxiliary ports will be far too small 
to have any appreciable influence on the action of the 
steam in the cylinder. Indeed their presence or absence 
will not be detected on a diagram. It may, perhaps, 
be said that the holes would be too small to produce any 
such effect as that we have described. Those likely to 
argue in this way can have had small experience with 
1501b. steam. It would appear that we have here the 
true solution of the whole problem how to work steam 
expansively in locomotive engines, and it is at all events 
certain that the experiment can be so easily tried, involv- 
ing, as it does, only the drilling of four small holes, 
which can, if desired, be readily plugged up again, that it 
is worth testing in practice. 

Assuming that by working engines with more expansion 
than is now the custom fuel can be saved, we have next to 
consider whether the money thus obtained can be regarded 
as all clear gain. We gather from Mr. Webb’s experi- 
ence that pressures of 175 lb. are necessary to success, and 
we know that these extreme pressures and tempera- 
tures are trying to cylinders and valve and port faces. 
Gland packings are also very troublesome. We do not for 
a moment say that the difficulties involved cannot be got 
over. Indeed, we are dis to say that they have all 
been got over; but at what cost? In the case of Mr. 
Webh’s engine, which puts itself forward for consideration 
more prominently than any other just now, we have three 
cylinders, slide valves, cranks, guide-bars, &c., to lubricate 


and keep in order instead of two; and the cost for oil will 
be greater in the proportion of one-third. The same may 
be said of piston rings and slide valves, as regards re- 
newals and repairs. Farthermore, the Webb compound 
engine must be very expensive to build. On this point, 
however, there is no definite information available. Lastly, 
in this connection we have to consider the amount of net 
power developed. This is a crucial point; for it is useless 
to get more power out of an engine if the surplus is all con- 
sumed in friction. On this point we have no precise infor- 
mation of any kind. We doubt if anyone has; but it is at 
least suggestive that Mr. Webb has found it expedient to 
put larger grates into his compound engines than into any 
others on fhe London and North-Western Railway. 

We have but glanced at two out of the four questions 
with which we started. What we have to say concerning 
the remaining two we must reserve for the present. 


MISCELLANEOUS MACHINERY AT THE INTER- 
NATIONAL INVENTIONS EXHIBITION. 

In the hydraulic section, Messrs. Stevens and Major’s 
hydraulic balance lift is shown in action. This type of 
lift, first introduced by French aon was at an early 
date taken up in this country by Messrs. Archibald Smith 
and Stevens, who from time to time have added im- 
provements, while retaining its special feature, which con- 
sisted in balancing the weight of the ram and cage through 
the medium of a fluid under pressure acting beneath the 
lifting ram itself, and the consequent suppression of the 
otherwise necessary overhead weights and chains. In 
this way the safety of the lift was greatly increased. 
In the older lifts with rams and overhead balances, the 
variation in the effective weight of the ram, due to its 
varying immersion in the water, was compensated by 
making the balance chains of a suitable weight, in order 
that as they were paid over from the ascending to the 
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STEVENS AND MAJOR’S LIFT. 


descending side of the conveyance pulleys, they should 
constitute a varying balance according as the flotation of 
the ram altered. The hydraulic balance lift having no 
such chains, other means have to be sought for balancing 
the varying immersion, not only of the lift ram, but of 
the rams of the balance cylinder itself. The necessity for 
compensation will be recognised when it is stated that in 
the case of a lift, now in course of erection, where the 
useful load to be raised is only 10 cwt., the immersion of 
the rams, if neglected, would involve an extra expendi- 
ture of power equivalent to raising an additional and use- 
less 1 of 7icwt. in every journey, whether the cage 
was empty or loaded. One method of compensating is by 
the introduction of additional cylinders and rams working 
under two different pressures of water, which necessitates 
the use of internal pistons. Messrs. Archibald Smith and 
Stevens, however, prefer to make all their lifts with 
outside packing, secured by ordinary glands, in order 
that any leakage may be immediately detected. In 


the lift under notice only two glands are required in 
the balance cylinder, while only one pressure of water is 
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used, and this may be anything from 25 lb. per square inch 
to 800lb., or even more. The result is obtained by 
attaching to the moving balance ram a pair of three- 
armed levers, the arrangement being shown in section on 
page 271. Onearm of each lever is pivotted to the crosshead 
of the ram and travels vertically with it; the second arm 
is connected by a vertical link to a fixed point—in this 
case the ground—so that the vertical motion of that end 
of the arm is prevented; and the third arm carries a 
heavy weight in such a manner that the latter, while 
travelling through a curved path, imposes its weight upon 
the ram crosshead in varying degrees. For instance, 
when the crosshead is in the highest position, the moving 
weights are partly supported by the ram and partly by 
the vertical link in compression, as shown in dotted lines, 
and are then least effective. At half stroke of the rams, 
the weights are vertically above the point of attachment 
to the crosshead, which therefore carries the whole load 
direct. At the lowest position—shown in full lines—the 
weights are outside the points of support, and the rams are 
subjected to the increased pressure due to the action of 
the lever, taking the fixed link as a fulcrum. It should 
be observed that the method of compensation here described 
is not mathematically perfect, but if suitable proportions 
be adopted, the deviation may be kept within 7 per cent. 
of the actual amount required—an error which may be 
neglected in view of the simplicity of the mechanism 
and the absence of friction. In practice we believe the 
results are most satisfactory, lifts on this principle having 
been erected in the Royal Courts of Justice Chambers, the 
Great Eastern Hotel, and many other buildingsin London 
and other towns. 

The same firm also exhibits a hydraulic suspended lift, 
constructed under Stevens and Major's patents, which 
embodies some features of interest. The designers have 
again kept in view the desirability of only using rams and 
packing accessible from the outside. The cage is suspended 
by two or more wire ropes, each of sufficient strength to 
do the whole of the work, which, instead of being led over 
a series of multiplying pulleys in the usual manner, neces- 
sitating each portion of the rope being bent and 
straightened several times in each lift, are wound upon a 
drum or winding barrel. A portion of the barrel is made 
of smaller diameter than that in which the rope is coiled, 
and has attached to it a chain, which is led to the lifting 
cylinder and round a single pulley at the end of the ram. 
The length of chain coiled is therefore twice the stroke of 
the ram. The safety gear is of novel design. It is so 
arranged that should a rope stretch beyond a certain point 
the catch comes into action and holds the cage without 
waiting for the actual breakage of the rope. A further 
special feature is the taper form of the small barrel upon 
which the chain works, which is constructed as a fusee, in 
order to compensate for the variation in the flotation of 
the ram, if placed vertically, as well as for the varying 
weight of the lifting ropes in the cage way. Lifts on this 
principle have been constructed to work with pressures of 
water from 25 1b. per square inch up to 800lb. At the 
Exhibition the pressure is 700 lb. per square inch, the 
water being supplied by a well-designed set of three-throw 
pumps, forcing into a small accumulator loaded with cast 
iron weights. 

Self-sustaining lifts of a new pattern are also exhibited. 
In these the makers claim to have eliminated the objection- 
able jerking action so noticeable in the earlier forms, and 
at the same time to have secured a more powerful brake, 
and one which is not impaired by lubrication. 

Messrs. Alex. Morton and Thomson, Glasgow, exhibit 
one of Morton’s patent ejector condensers in operation, in 
connection with a small, well-designed, direct-acting 

umping engine, with a 6in. steam cylinder and 7in. pump, 
th double-acting, and having a stroke of 12in. The 
principal object of this installation is to show how the 
ejector condenser can be applied on the suction of a steam 
pump, the water passing through the condenser on its way 
to the pump. In this manner a great saving in steam, 
amounting in some cases to as much as 50 per cent., can be 
made, without the addition of a single moving part to the 
pump. The water is, of course, slightly raised in tem- 
perature in its passage through the condenser, but in the 
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majority of cases this would nct be considered a disadvan- 
tage, but, perhaps, rather the reverse. The indicator 
diagram shown above, which was taken from the steam 
cylinder of the pumping engine at the Exhibition, will 
serve to illustrate the result which may be attained with 
the apparatus, and to show the saving in steam that might 
be effected by its use. In the next column we give a section 
through the condenser showing its action. In starting, 
water is first admitted by turning the hand screw and 
—— the central spindle. The exhaust steam is then 
turned on, and this meeting the jet of water as it issues 
from the upper nozzle, is condensed, and carried forward 
into the discharge nozzle, a vacuum being thereby produced 
in the condenser and exhaust pipe. Giffard was the first to 
show practically that high-pressure steam could force 
water into a boiler against its own pressure, but Mr. Morton 
was the first to discover that low-pressure steam, such as the 
exhaust from an engine, could be employed to inject the feed 


water into a high-pressure boiler; and not only this, but 
what at first appeared more extraordinary, he demon- 
strated that steam far below the pressure of the atmosphere 
when condensed in his ejector-condenser, and producing an 
almost perfect vacuum, was at the same time capable of 
discharging the water out of the condenser against the 
full resistance of the atmosphere. Notwithstanding, how- 
ever, that the action and merits of this condenser have 
been known to engineers for a great number of years, 
we hardly think that steam users generally are aware of 
its advantages and adaptability to all classes of high-pres- 
sure engines; otherwise we believe that Mr. Morton’s 
invention would have received much more extended 
application than it has done. This was practically 
acknowledged during the examination which followed on 
the recent application of the patentee for prolongation of 
his letters patent, which resulted in an additional seven 
years being granted. Wherever water is available for 


MORTON S EJECTOR CONDENSER. 


condensing purposes, Morton’s condenser can be applied, 
the quantity required being no greater than with an 
ordinary jet condenser. If a head of a few feet can be 
obtained, or an equivalent fall at the discharge, no special 
means for circulating the water is n : hen, 
however, a difference of level cannot be had, the water 
may either be raised by a pump to a cistern placed above 
the condenser, or circulated direct my means of a force 
or suction pump, or by the use of a small jet of live 
steam from the boiler, applied in the condenser itself. It 
is stated, however, that in no ordinary case is more than 
one-tenth of the power gained by the condenser absorbed 
in the circulation of the water. We understand that the 
ejector-condenser has been applied to almost every class of 
steam engine, in some cases having replaced the ordinary 
condenser with air pump. For winding engines it would 
seem to be specially applicable, because the vacuum is 
constant whether the engine is at rest or in motion 

The production of oxygen and nitrogen from ordinary 
atmospheric air is shown by MM. Brin Fréres, Paris, who 
claim that by the use of anhydrous oxide of barium they 
are now prepared to produce pure oxygen gas at a cost 
sufficiently low to admit of its economical application in 
many of the industrial arts and manufactures, as well as 
for some domestic purposes. The process is exceedingly 
simple. It is one which from time to time has been 
attempted by various chemists, but it has remained for 
Messrs. Brin Fréres to bring it successfully into practice 
on a commercial scale. It consists in passing ordinary 
atmospheric air, deprived of carbonic acid gas, over 
anhydrous oxide of barium (BaO) heated to between 500 deg. 
and 600 deg. C. At this temperature the oxygen is taken 
up by the barium oxide, which is converted into peroxide, 
(Ba O,) leaving pure nitrogen, which may be collected in any 
suitable way. Shen sufficient peroxide has been formed, the 
temperature is raised to about 800 deg. C. This causes the 
additional equivalent of oxygen to be driven off, leav- 
ing barium oxide. The oxygen is drawn off into a 
reservoir, and the process may then be commenced 
again. The apparatus in use at the Exhibition consists 
of a pump, made by Messrs, F. Pearn and Co., Man- 
chester, which by means of suitable cocks and pipes is 
employed both in forcing the air through the retorts 
during peroxidation, and in producing the necessary 
vacuum during deoxidation ; a vessel containing quicklime 
or caustic soda for depriving the air of carbonic acid gas 
before it enters the retorts, and a battery of externally 
heated iron retorts. As the desired changes are only 
effected at the temperatures above named, it is necessary 
to regulate the amount of heat with great accuracy. To 
effect this a special pyrometer has been applied, which by 
its expansion and contraction is caused to act upon suitable 
valves, and control the supply of gas and air for heatin 
purposes. In this way reat regularity is obtained, au 


the working is rendered quite independent of the attention 
of workmen. MM. Brin Fréres state that about 2 Ib. of 
anhydrous barium oxide will produce at the first startin 
about 1525 cubic inches of oxygen, but the production wi 
increase from day to day, it having been observed that 
after eight days of continuous work the same weight of 
oxide produced no less than 4150 cubic inches of the gas, 
This is contrary to the statements made by Boussingault, 
Wiirtz, and others, but the patentees assert most positively 
that such is the case, and that the anhydrous barium 
oxide produced by them retains indefinitely its function of 
abstracting the oxygen from atmospheric air, and giving 
it off when heated. It is proposed to apply oxygen thus 
obtained for a number of medicinal purposes, for the pre- 
paration of oxygenated waters for table use, for bleaching, 
for the production of heat in furnaces, and for domestic 
and other illumination, as well as in a variety of other 
ways. As regards the nitrogen, the volume of which is 
of course about four times as great as that of the oxygen, 
the patentees hope to be able to use it in the preparation 
of artificial manures, first producing ammonia (N H,) b 
synthesis. At the Exhibition a small apparatus in whic 
ammonia is thus formed may be seen in operation. Coal 
and caustic baryta are thoroughly mixed together, and 
introduced into a retort heated to 150 deg. C., through 
which a stream of nitrogen previously moistened with 
water is The water after being converted into 
steam is thus decomposed, the oxygen combining with the 
carbon of the coal, while the hydrogen combines with the 
nitrogen to form ammonia. hether such a process as 
this, or even some modification of it, would be commer- 
cially successful on a large scale it is impossible to say at 
the present moment, but the experiment at least serves to 
direct attention to what might be a very profitable way of 
utilising large quantities of nitrogen. 

One of the best, and certainly the most varied, shows of 
pumping machinery is that of the Pulsometer Engineering 
Company, Queen Victoria-street, E.C., which has been 
awarded the gold medal. The Pulsometer is, of course, a 
very prominent feature in this exhibit, and it is shown in 
operation as applied under several of the many conditions 
met with in actual practice. This instrument is, however, 
so well known and largely used that it is unnecessary to 
enter into any detailed description of its construction or 
mode of working. For a great variety of purposes it has 
almost superseded the steam pump, and by its means 
many difficult sinkings have been accomplished that would 
have been rendered very 
costly if other apparatus 
had been used. veral 
varieties of the well-known 
Deane pump are exhibited, 
among which we may speci- 
ally draw attention to the 
double-action sinkin 
pumps, one form of whic 
we illustrate in the annexed 
, engraving. This apparatus 
when suspended from a 
chain, and it can therefore 
be readily let down as the 
water level is lowered, or 
be raised out of the wa 
when a shot is fired. It 
will be seen that the plunger 
of the upper pump and the 
barrel of the lower one are 
fixed, the former being 
attached to the steam cylin- 
der, while the latter is 
carried by strong wrought 
iron rods. In this way the 
stuffing - boxes, which are 
both accessible from the 
outside, are kept at the 
highest level, so that all 
grit and dirt falls away 
from the packing. There 
are only two valves in the 
pumps, as the lower plunger, 
which is about double the 
area of the upper, discharges 
the water through the upper 
pump, one-half going to fill 
the barrel, while the other 
is delivered into the rising 
main. The steam cylinder 
and valve gear have also 
special features which are 
of considerable importance, 
and which are common to 
all the Deane pumps of this 
class. Not the least of 
these is the great simplicity 
of the valve gear and the 
small number of working 

rts in it, levers, connect- 
ing-rods, and rockers being 
entirely avoided. The sup- 
plementary piston, which 
actuates the main slides, is 
driven by the direct pressure of the steam, complemented 
when necessary by the whole power of the main engine, 
the mechanical connection between the main piston and 
the valve rendering it absolutely certain that the latter 
shall always lead, so that while clearance may be reduced 
toa minimum, there is no chance of the piston striking 
the covers. Both the up and down strokes are inde- 
pendently controlled by means of throttles in the steam 
ports, which are also provided with clacks, which open for 
the admission of steam, but close at a certain period of the 
exhaust, in order to form a cushion for the piston. It is 
impossible to describe, or even to enumerate, the many 
forms in which the Deane pump is produced; but we may 
mention that special designs are made for boiler feeding; 
breweries; artesian wells; high-pressure hydraulic work ; 
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air pumps for condensers and for sugar refineries ; while 
the larger sizes, such as are used for waterworks, are 
compounded and fitted with condenser and air pump. 
Another form of pumping engine shown is the Duplex, 
in which two complete machines are arranged side by 
side, the steam valves of one being actuated by the move- 
ment of the piston of the other. When the first pump is 
at the end of its stroke, the piston-rod of its fellow by 
means of a simple swinging lever, moves its slide valve so 
as to give steam at the other side of the piston, and so 
reverse the travel. The second pump, when its own stroke 
is completed, waits for the first pump to give it steam in a 
similar manner. This apparatus is also made in a great 
number of different forms, so as to meet the various uses 
to which it is applied. No expensive foundations are 
D ,as the action of the machine is so free from 
shock or jar that it is frequently placed on an ordinary 
timber floor. The same firm also exhibits patent filtering 
machinery for dealing with large or small quantities of 
water. The Thames filter, which has been designed for 
filtering muddy water, such as that of the Thames, so 
as to render it suitable for industrial pur has been 
already fully described and illustrated in Tue EnaInerEr. 
Another form, the Air-cleaned filter, which usually con- 
tains charcoal as the filtering medium, is suitable for use 
by water companies. In this apparatus filtration takes 
p from above, downwards, in the ordinary way, the 
charcoal resting on a perforated plate covered with wire 

uze. When the material has become dirty by use, air 
is blown through it from below with considerable violence, 
at the same time that a reverse current of washing water 
is allowed to flow through. During the disturbance so 
caused the dirt is freed from the filtering medium, and 
passes away with the washing water by an overflow. The 
filter is then ready for use again. Where steam is not 
available for actuating the blower, an air pump is supplied. 
Besides the machinery already referred to, the Pulsometer 
Company shows distilling apparatus for either salt or 
impure fresh water, softening apparatus for water, and 
Professor Holmes’ Siren fog signals. a has, how- 
ever, already been said to show the generally interesting 
and comprehensive nature of the exhibits. 


ELECTRIC LIGHTING AT THE INVENTIONS 
EXHIBITION. 

On Saturday night Messrs. Paxman and Balls—Messrs. Davey, 
Paxman, and Co., of Colchester—entertained a number of guests 
in the Chinese Restaurant of the Inventions Exhibition. The 
band—and a very good band it is—of the Standard Works, Col- 
chester, played a selection of airs during the dinner. Mr. Paxman 
occupied the chair. The principal guests were Sir Cunliffe Owen, 
Sir Frederick Abel, Sir Frederick Bramwell, Mr. Causton, M.P., 
Mr. Gooch, and others, Mr. John Hammond, who has had charge 
of the engines and boilers in the electric light shed, as Messrs. 
Davey, Paxman, and Co.'s representative, and to whom much of 
the success which has attended the working of the machinery is 
due, was also present. 

This is the third year in whick power has been supplied by 
Messrs. Davey, Paxman, and Co, Each year larger demands have 
been made on the skill and resources of the firm, and draughts of 
this kind have always been honoured. This is the third occasion 
on which the firm have entertained those connected with the 
Exhibition with whom they have been most concerned; and the 
dinner of Saturday night was rendered specially interesting by 
the presence of Sir Cunliffe Owen, perfectly restored by pro- 
longed rest from a tedious illness brought on solely by over- 
work. His health was proposed by Sir Frederick Bramwell, who 
expressed a hope that he would be able to lend his powerful aid 
to the Exhibition to be held next year. Sir Philip Cunliffe 
Owen, in responding, expressed his gratitude for the sympathy 
which had been shown him in his recent severe illness, The 
success of the present Exhibition was mainly due to the exer- 
tions of the Executive Council, the members of which had been 
selected with great discrimination by his Royal Highness the 
Prince of Wales. With regard to next year’s Exhibition, in 
which his Royal Highness took a great interest, it would be the 
first occasion on which the mother-country had called upon her 
children to take part in an exhibition exclusively of their pro- 
ductions, and he trusted that it would be a most successful one, 
as it could not fail to be attractive. When this series 
of Exhibitions was first inaugurated it was the desire of 
his Royal Highness that the Inventions Exhibition should 
be followed by a Colonial and Indian Exhibition, and in 
order to give the Colonies time to make suitable preparations 
the Prince had personally communicated with the authorities 
of the various colonies in reference to the matter just twelve 
months ago. The allotments of space which each colony was to 
occupy had already been made, and he believed that every inch 
of space so allotted had already been appropriated and would 
be fully occupied at the opening of the Exhibition on the Ist of 
May next. The subject had been brought under the notice of 
the Legislatures of the respective colonies, and he believed that 
unlimited supplies had been already voted with the object of 
rendering the Exhibition a valuable and a successful undertaking. 
In this instance no question of classification would be raised, 
becauge each colony would be called upon to classify its own 
objects in order to prevent a suspicion of rivalry between the 
different colonies. He trusted that the result of the Exhibition 
of 1886 would be to draw still closer the bonds which held 
together this great Empire, of which each part had so much 
reason to be proud. Several other toasts were proposed before 
the company separated. 

It is universally admitted that the Exhibitions now being held 
yearly at South Kensington owe their success in a large degree 
to the electric light. This, in its turn, has depended on the 
engine power supplied. This year Mr. Paxman’s engines have 
encountered a considerable number of rivals, and we may add 
from personal experience that they have worsted them all. The 
conditions are trying. The engines have to run for night after 
night without stopping for a moment, and this test has been too 
severe for the high-speed engines, concerning which so much 
was promised at the beginning of the season. As a practical 
comment on what was taking place, the incandescent lamps in 
the Chinese Restaurant, where the dinner took place, nearly 
went out during the evening, and candles had to be brought in. 
The current was restored after a lapse of some minutes, but not 
to its former intensity. Mr. Paxman might well be excused for 
explaining that his engines did not drive the dynamos lighting 
the room. Even the electricians have this year made no com- 
plaints about the Paxman engine; in fact, they had nothing 
to complain about, and the public at large visiting the Exhibition 
are to be congratulated, as well as the Colchester firm, on the 
success which has attended the labours of the latter. 


THE REMOVAL OF FLOOD ROCK, HELL GATE, 
NEW YORK HARBOUR. 


Nine years ago last month the great explosion of 47,781 lb 
of explosives in 3676 holes bored in the rock under Hallet’s 
Point of the Hell Gate rocks in the New York harbour was 
effected, and an enormous obstruction to navigation removed. 
Since that time a similar work has been in progress under Flood 
Rock. The position of the rock is shown on the accompanying 
engraving, Fig. 1. Although the work of removing it was com- 
menced in 1875, the American Government method of granting 
funds for any work is so irregular that great delays have occurred 
from want of money. It is said that the excavation was virtu- 
ally finished in 1883, but the failure to grant an appropriation 
for 1884 compelled the useless expenditure of 30,000 dols. for 
simply keeping the works intact, and ready for the reception of 
the explosive now being put in place. The rock is a ledge of 
gneiss about a quarter of a mile from Hallet’s Point, Astoria, 
L.L. It forms a very irregular obtuse cone, only a small portion 
of the apex of which comes above water. This formation and 


city 


NEW YORK 


its location in the bend of the river almost in the centre of a 
swift current at each change of the tide make it an object of 
great dread to pilots. To the contour 26ft. below mean low 
water it is about 1200ft. by 625ft. in its longest dimensions, and 
covers an area of somewhat in excess of 9 acres, Operations 
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were commenced by forming an artificial island about the 
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mixed intimately ina lead-lined vat, the potash being passed 
through the meshes of a fine sieve and the benzole then 
added in the requisite proportions; around three sides of 
the mixing-room were the men who packed the powder into 
the cases, each man having a hod-like receptacle before him 
filled with the rackarock, which has the appearance of a moist 
light brown sugar; the powder is tamped into the case with 
light wooden rammers. As each case was filled it was tallied 
and to the fourth side of the room, where a head 
was soldered into each of the cases filled with 6 lb. of 
an explosive that has 95 per cent. the strength of 
dynamite No, 1. The soldering was effected by steam heat, 
limiting the temperature to about 212 deg., and thus securing 
a margin of safety between that and the exploding point of the 
rackarock. As delivered, each case had around its neck a slight 
coating of a very fusible alloy, and a thin plate covered with tue 
same compound was dropped upon a narrow ledge in the neck 
of the case, and both then applied for a few moments to the 
steam-heated cup and the case hermetically sealed. When tested 
as to weight and duly checked off, the filled cases were deposited 
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in cellular boxes and transported to the galleries. At the 
bottom of each case were soldered four short brass wires 
intended to steady the case in the borehole and, as a guide, 
insure regular contact between any two cartridges. 

In drilling the holes in the roofs and pillars an exceedingly 
careful record was kept of the length and direction of each hole, 
and each when finished was plugged by a numbered wedge, 
which indicated its location on the charts. In loading these 
holes, a car was used surmounted by movable frames that could 
be built up one on the other until the highest parts of the roof 
were reached. The 6 1b. rackarock cartridges were first 
inserted. In the Hell Gate explosion each drill hole had its 
primer and battery wire. The original estimate for “ Removing 
reefs at Hell Gate and Diamond and Coenties Reef” was 
5,139,120 dols.; of this amount, 3,136,945 dols. had been ex- 
pended to June 30th, 1883. This expenditure includes all the 
work done at the points named since 1868, and current report 
puts the estimated cost of the completed improvement at Flood 
Rock at 1,000,000 dols. As to detailed cost, we find from the 
annual reports of the Chief of Engineers that the cost, at Flood 
Rock, for removing one cubic yard of rock in a heading 6ft. by 
4ft. was about 10 dols., and the stoping cost 4 dols. per 
cubic yard; this included all charges incidental to the work, and 
taking the report of June 30th, 1883, as an example, with the 


rming 
highest portion of the rock. The ultimate limits of this island are | heading costing 10,239 dols., the items stand about as follows 
shown in Fig. 2 by the line surrounding the shafts. Within these | per cubic yard:—Drilling, 6°652 dols.; blasting, 1°684 dols.; 
limits shafts have been sunk, and the galleries gradually extended | pumping, 0°623 dols.; ventilating, 0°29 dols.; timbering, 0°077 


to the desired extreme points. Thus was formed an immense 
chamber, averaging about 10ft. from floor to ceiling, having a 
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dols.; transportation, 0°132 dols.; surveying, 0°355 dols.; super- 
intendence, 0°687 dols. For stoping the same items cost, taking 
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stone roof averaging about 15ft.in thickness, and supported by 467 
ru and massive columns. In this chamber, Fig. 3, running 
parallel with the East River, are twenty-four galleries, the longest 
measuring 1200ft., and running at right angles to the stream are 
forty-six galleries, the longest of which is 625ft. The area 
covered by the chamber is about 9 acres. The aggregate length 
of the galleries is 21,670ft. It is the intention of the Govern- 
ment to give a clear depth of 26ft. of water over all the points of 
rocks indicated in Fig. 1. The shell of rock necessarily left 
between the galleries and the water varies in thickness from 
10ft. to 24ft., as the conditions required. To support this roof 
there are left 467 rock columns, each about 16ft. square, and 
varying in height with the galleries. As the experience at Hell 
Gate proved it more economical to break up the rock and 
remove it by dredging than to remove the greater part by 
tunnelling, the officers in charge at Flood Rock under General 
Newton have only regarded the galleries as means of drilling 
and charging the rocky shell. As a consequence, 13,286 holes 
have been drilled into the pillars and roofs of the galleries; these 
holes will average 9ft. in depth, and in the columns are about 
5ft. apart, and in the roof 4ft.; they are 3in. in diameter. The 
total quantity of rock excavated in driving the galleries, &., 
was 80,166 cubic yards; and in the pillars and roofs now stand- 
ing there is about 275,000 cubic yards more. 

The work of honeycombing the rock has been completed, 
and about 45,000 cartridges containing about 270,000 lb. of explo- 
sive put in place, the explosion of whichis to beelectrically effected 
to-morrow. The explosives used are rackarock and dynamite 
No. 1, in the proportion of about eight volumes of the first to 
one of the last. This rackarock is a mixture of chlorate of 
potash with dinitro-benzole; these ingredients are harmless in 
themselves and are delivered separately to the authorities on 
Great Mill Rock, near the Flood Rock. The operation of charging 
the cartridge cases was conducted as follows:—The cases were 
made of thin copper, and were each 24in. long and 2$in. in diameter, 
each holding 6 lb, of the rackarock. The potash and benzole were 
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them in the same order:—2'831 dols., 0°645 dols., 0°273 dols., 
0°017 dols., 0°034 dols., 0°058 dols., 0°156 dols., 0°301 dols.; total, 
4°31,5; dols. per cubic yard. The cost of a linear foot of 2in. 
hole, in 1883 report, was, for heading, 0°341 dols.; and for 
stoping, 0°431 dols.; the 3in. hole cost 0°535 dols. per lineal foot. 
In a shift of eight hours each machine drilled 22°98ft. of 2in. 
hole and 19°49ft. of 3in. hole in 1883. The pounds of explosive 
used per cubic yard of rock broken was, in the 10ft. by 6ft. 
headings, 3°621b.; in stoping, 1°39lb. The total expenditure 
for “excavation at Flood Rock,” in the year ending June, 1883, 
was 161,894°02 dols. 

Although the present scheme ends with the blowing up and 
removal of Flood Rock, the great and Little Mill Rock reefs will 
doubtless be ultimately removed, and the dangers of Hell Gate 
will be a tradition of the past. The present plan, however, does 
contemplate the removal of a rock, now being worked upon off 
Negro Point—see Fig. 1—and the erection of a training wall 
along the south-west coast of Ward’s Island on about the 26ft. 
contour, and also the removal of Rylandars Reef on the New 
York City side, 


CONTRAOTS OPEN. 


BOMBAY, BARODA, AND CENTRAL INDIA RAILWAY.— 
—— FOR MATERIALS FOR PAREL SMITHY 


THE columns for weights in the schedule of this Tender are left 
blank, and only the quantities required put in, in order that the 
manufacturer may put in his own weight, as well as rates. The 
wrought iron to Be used must stand a tensile strain of not less 
than 22 tons to the square inch of sectional area, with a reduction 
of fracture from original area of not less than 14 cent, The 
cast iron columns must be perfectly free from blow holes and other 
defects, the consulting engineer reserves to himself the right of 
having test bars cast 3ft. 2in. by lin. from each cupola, which 
must stand a dead weight of 30 cwt. in the centre on bearings 3ft. 
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CONTRACTS OPEN.—SMITHY ROOF, CENTRAL INDIA RAILWAY. 


Lower sash purtlin in bluse 
to be cut in /4 feet lengtis 
r 


2 Lirons 
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Detail of CL Gutter 


2plis 10x46 ~ 


bare. 55s 


x barex x 
NOTE Therwvets marked thse not to be putin the 
holes to be well runed out to recewe the Bolts 
apart without breaking. All the bolt holes must be drilled to the | 20 Wind ties, complete. Details of 100 principals required— 
exact sizes shown on the drawings, and rivet holes to be punched | 7144 Slates—Duchess. 200 Iron shoes in pairs. 
true. All the bolts and nuts must be hand-made and of B B | Zolts and nuts as under— 27 = Iron rafters, 24ft. 9in. x 34in. Shin. x gin, 
Staffordshire iron and Whitworth standard threads. General | 400 Through W.I. brackets, 1}in. x Zin. 44 Iron rafters, bent end. 
conditions as usual. | 930 Distance pieces between sash bars, 1fin x fin. 100 Joint plates. 
Quantity required— | 200 Wind tie bolts, 4tin. x din. 188 Tie bars. 
5 Cast iron columns, 400 Ridge standard bolts, 13in. x gin. 92 Ordinary do. 
20 Lattice girders. 200 Through C.I. ridging, 24in. x gin. 100 Diagonal ties. ” : 
16 Strut girders. 200 » W.L. seats, 1hin. x gin, 100 Struts, 10ft. 3in. x 2hin. x 
34 Sash purlins, right angle iron, 21ft. lengths. 2238 For purlins, 1}in. x gin. 100» t. 10in. 
620 Sash bars. 200 Countersunk head bolts for sash purlins, 1}in. x Zin. 100 —g,~— St. 
6 Distance plates for ditto. 200 1hin, x din. 100 =, din, 
1597 Angle iron purlins in 14ft. lengths. 64 Waterhead bolts, top of columns, 44in. x lin. Bolts and Nuts in Principals— 
500 C. I. standards for ridge. 60 Gutter standards, 3in. x fin. 400 To fasten principal shoes, 
92 in 6ft. 114in. lengths. 60  ,, outside, 3in. x fin. 200 through principals. 
1din. 60 End standards, 3in. x fin. 400 Fixing struts. 
26 gutter standards, long. 1200 Gutter flange, 2}in. x gin. 400 Through centre of principal. 
_ er os short. . | 64 Columns and bases, 8in. x 1}in. 100 Joint plates. 
76 in 7ft. lengths, 64 Girders and columns, 3jin. x 1fin. 100 Cotters, 
9in. 4, 64 Strut girders do.  2bin. x fin, 100 Jibs. 
» 320 Coupling plates, 23in. x Tenders to be in 13th October, 1885, 
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RAILWAY MATTERS. 


Tue works of the Indian Midland a pty the funds for which 
were recently subscribed in London, will be begun immediately. 


THE Board of Trade report on the fatal explosion of a loco- 
motive boiler in July last, at Messrs, Kirk Brothers’ Works, Work- 
ington, ascribes the explosion to grooving of the plates along longi- 
tudinal seams, want of proper inspection, and to fixed down safety 
valves, 


An American paper says :—‘‘ Trains stop to let off and take on 
passengers, on the elevated railways in New York city, average 
seven seconds only, On the Metropolitan underground road in 
London they average eighteen seconds, taken from 200 observa- 
tions.” 


TuE Union Pacific Railway, under military protection, has set 
the Chinese labourers to work again at Rock Springs, Wyoming, in 
the collieries, Some of the whites are working with them. Others 
who have declined to do so have been paid off and ordered to quit 
the place. This plan, which the Federal officials approve, is being 
peacefully carried out. General Schofield, commanding the 
a has gone to Rock Springs to represent the Govern- 
ment, 


THE Russian papers announce that the section of the Transcas- 
pian Railway from Kizil Arvat to Askabad is almost complete, and 
that it may be expected to be formally opened at an early date. 
They are also asking whether the line is to stop at Burdalik, its 
ultimate destination on the Amu Darya, or whether it is to be 
carried beyond that place. A commission, posed of bers 
of = different departments, has been appointed to investigate the 
subject, 


THE great majority of German locomotive superintendents 
decidedly favour bushes for ting and ling rods, instead 
of strap ends, Red brass and phosphor-bronze is used for 
these, and when worn they are lined with white metal, Advantages 
claimed are greater simplicity of construction, greater security in 
keeping the correct length of rods between pin centres, rarer heat- 
ing, greater durability, and easier and cheaper maintenance—a 
formidable list, with what an American contemporary considers 
some rather unexpected items. 


Tue Canadian Pacific Railway is being pushed rapidly towards 
completion, and the officials are confident that the road will be 
finished and the ends connected by the 20th of this month. Last 
Saturday night the eastern track had reached a point twenty-four 
miles west of the summit of Selkirk’s, and 2511 miles west of Montreal. 
The western track was being more rapidly laid, and had reached a 
point 334-miles to the east of Port Moody, leaving then unfinished 
a fap of only fifty miles. The Toronto Globe says that the road 
will not be opened for traffic till next spring. 

THREE hundred men are working at the pier at Michaelovski 
hay, connected with the Central Asian Railway. Twenty versts 
of the railway are completed from Kizil Arvat, and fifteen are 
ready for the rails. The earthworks are prepared from Kodtchi to 
Bahrezan. Four thousand two hundred men are at work on the 
railway. The Government continues to engage more labourers. 
Private information from Askhabad states that the rails on the 
Central Asian line have been laid as far as Bami, fifty versts from 
Askhabad. The earthworks are completed to Sarakhs, and the 
preliminary works as far as Merv. 


THE report has been issued for the year 1884 of the New South 
Wales Commissioner for Railways. Concerning the railways the 
report shows that the gross receipts for the year amounted to 
£2,086,237, and the working expenditure to £1,301,259, or 62°37 

r cent, of the earnings. The net earnings were £784,978, yield- 
ing 4°20 per cent. upon the capital invested in the lines in opera- 
tion—1618 miles, e total earnings of the tramways during the 
year were £219,942, an increase of £29,243 over the earnings of 
1 The expenditure was £215,167, and the net earnings £4775, 
giving upon the capital invested a return of only 0°76 per cent. 

ith the view of reducing the cost of wear and tear, the engineer 
for existing lines had suggested that the permanent way should be 
relaid upon a new system. 


Or the railways of New South Wales, which are the property of 
the Government, the Southern line is in operation from Sydney to 
Albury, a distance of 384 miles, where it onan connected with 
the line from Wodonga, on the opposite side of the Murray, to 
Melbourne. Branches from this line run to Jerilderie and Hay. 
The Western line, which crosses the Blue Mountains, is now open 
to Bourke, on the river Darling, 503 miles from Sydney ; while the 
Northern line, from the important seaport of Newcastle, is being 
continued from Glen Innes, 373 miles from Sydney, to the Queens- 
land border. It has a branch to Narrabri, 327 miles from Sydney. 
There are also suburban lines from Sydney to Hurstville, Parra- 
matta, Richmond, and Windsor, which make access to the country 
around the metropolis cheap and speedy. 


THE great bridge being constructed across the Parramatta river 
at Ryde, between Homebush and Waratah, is now far advanced 
towards completion, and is expected to be ready for traffic by March 
next. This splendid work will consist of four lattice main girders 
478ft. long in pairs continuous over three openings, each having a 
span of 150ft., and the whole forming six spans across the river, 
intended to carry a double line of railway of ft. 84in. in width. 
The lattice main girders will be 25ft. apart in the clear, with cross 
girders, having longitudinal beams under the lines of rails, The 
piers, five in number, each consist of two cast iron cylinders, 11ft. 
in external diameter for the lower parts, and reduced to 9ft. for 
the upper, by tapering pieces 9ft. in length. Six other wrought 
iron bridges are to be constructed along the same railway. 


THE accidents in the United States during August last are 
classed as to their nature and causes as follows by the Railroad 
Gazette :—Collisions: Rear, 23; butting, 11; crossing, 4; total, 38. 
Derailments: Broken rail, 1; broken switch rod, 1; broken bridge, 
4; spreading of rails, 2; broken wheel, 1; broken axle, 6; broken 
brake beam, 1; accidental obstruction, 2; cattle on track, 6; land 
slide, 2; wash out, 5; misplaced switch, 5; open draw, 1, malicious 
obstruction, 1; unexplained, 12; total, 50. Other accidents: 
broken excentric strap, 2; broken parallel rod, 2; total, 4. Total 
number of accidents, 92. Five collisions were caused by trains 
breaking in two; three by misplaced switches; one each by a mis- 
take in orders, by a runaway car, by a car left standing on main 
track and by carelessness in leaving cars projecting over on main 
track from a siding. Of the four broken lakes, two were ordi- 
nary wooden trestles; of the other two nothing could be definitely 
stated except that both were wooden bridges, and one of them had 
been standing a long time. 


GERMAN experience gives preference to stay bolts over bars for the 
tops of fire-boxes, where the tube sheet ring is of well rounded form 
and the first row of bolts is put in as far as practicable from the 
tube sheet. The preference is chiefly on account of greater ease in 
keeping fire-box tops clean. It is recommended that the first row 
of bolts from the tube sheet should be removable, The Railroad 

vazette also observes that it also decidedly favours copper for 
fire-boxes, and gives following specification for the material for 
that purpose :—(1) To have a smooth surface without cracks, bubbles 
or scales and to be homogeneous, best refined material, free from 
foreign matters. (2) The plates must admit of being bent, either 
hot or cold, to such form as required without showing cracks or 
scales. Bars din. wide cut out of the same, and with the corners 
rounded off, must allow of folding together hot or cold through 
180 deg. without showing cracks. (3) Tension test with pieces cut 
off in the direction of rolling should reach at least the following 
figures : Extension between marks., 200 mm.—Sin.—apart, 35 per 
cent.; tensile strength, 31,000 1b.; percentage of area of rupture to 
original area, 40 per cent. (4) The surface of rupture to appear 
fine grained and bright, with the peouliar pale red of good copper. 


NOTES AND MEMORANDA. 


In London last week 2516 births and 1251 deaths were registered. 
The annual death rate per 1000 from all causes, which had been 
15°7 and 13°8 in the two preceding weeks, rose again last week to 
16°0. During the thirteen weeks ending last Saturday the death 
rate averaged 18°1 per 1000 against 20°0 in the corresponding periods 
of the nine years 1876-84, 

AN instrument for ascertaining the distances of points accessible 
or inaccessible has been invented by Dr. Luigi Cerebotani, a pro- 
fessor of the University of Verona. It consists of a pair of tele- 
scopes mounted on a tripod stand. Both the telescopes being 
brought to bear on the object, a reading is taken from a graduated 
scale on the instrument, which, compared with a set of printed 
tables, gives the distance. 

LEATHER belt cement, the American Mechanical Engineer says, 
is made by soaking six ounces best glue in one pint of ale; then 
boil. Add one and a-half ounces of boiled linseed oil, and stir 
well, Another is to take dissolved glue as patternmakers use it, 
and add tannic acid till creamy and ropy. Make the leather sur- 
faces to be united rough, apply the cement hot, let it cool and dry 
under pressure, and it will not need rivetting. 

Tue Barrier Ranges county, in New South Wales, is proving 
one of the richest metalliferous districts in the world. In addition 
to the numerous discoveries of silver, there has lately been found 
an immense ironstone lode at least twelve miles in length and 
400 yards in width. The Corona station, on which the lode was 
found, is seventy miles north of Silverton and practically on new 
country, thus proving the enormously rich mineral character of 
this part of the colony. 

At the Royal Observatory, Greenwich, the mean reading of the 
barometer last week was 29°65in.; the highest reading was 29°84in., 
on Monday and Friday mornings, and the lowest 29°31 on 
Wednesday afternoon, The coldest day was Sunday, the 27th 
ultimo, when the mean was only 49°5. Rain fell on six days of 
the week, to the aggregate amount of 0°52in. The duration of 
registered bright sunshine in the week was 16°6 hours, against 
28°7 hours at Glynde Place, Lewes. 

THE number of miles of streets which at present contain mains 
constantly charged, and from which constant su ply can be given, 
and upon which hydrants for fire purposes coul fixed, in each 
district of the metropolis, is as follows :—Kent, about 85 miles ; 
New River, about 236 ; East London, 180; Southwark and Vaux- 
hall, 160; West Middlesex, 94; Grand Junction, 78; Lambeth, 
203 ; Chelsea, 724; making a total length of about 11084 miles. 
The companies are ready to give constant supply, and to affix 
hydrants whenever legally required to do so. 


In an article on the motions of camphor on the surface of water, 
by Mr. T. Hart—Chemical News, 51—it is mentioned that 
Cassamajor attributes these motions to the facts that the specific 
gravity of camphor is lower than that of water, and that camphor 
is soluble in water. The author considers both these improbable 
as causes of the phenomenon, and suggests the following explana- 
tion. The cohesion of camphor being small, and its adhesion for 
water being great, camphor tends to spread itself over the surface 
of the water; in doing so the particles are kept in constant motion, 
and they in their turn give motion to the mass. Experiments are 
adduced in support of this suggestion, and substances with similar 
properties—such, for instance, as collodion—are observed to behave 
in a similar manner. 

THE crystalline form of quartz grains in some sandstones has been 
seen by many observers, while especial attention was called to 
these forms in the Wisconsin sandstones, by Rev. John Murrish, in 
1870 and later. Mr. H. C. Sorby, in 1880, showed that such crystal 
forms were produced by the deposition of dary quartz upon 
the irregular rounded surfaces of worn quartz grains. For the 
Wisconsin sandstones, the subject was taken up by Rev. A. Young, 
and later by Messrs. R. D. Irving and C. R. Van Hise, who have 
published an extended and valuable paper—Bull. U. S. Geol. Surv., 
No. 8—with full illustrations, relating to the enlargement both of 
quartz and felspar grains; recent authors conclude that their 
results prove that most, if not all, of the ancient quartzites, as 
well as many of the quartziferous schists, are composed in the main 
of fragments cemented together by a dary siliceous cement. 


In a paper on the sulphurous anhydride in the air of towns, by 
G. Witz—Compt. Rend., 100—the existence of sulphurous anhy- 
dride as a normal constituent of the air of towns is shown, as 
described by the Journal of the Chemical Society, by the fact that 
placards coloured with red lead, posted in situations where they 
are protected from the sun and rain, become gradually decolorised, 
whereas similar placards exposed undersimilar conditions in country 
air retain their colour unimpaired. The decolorised placards are 
found to contain lead sulphate and lead sulphite, the lead dioxide 
in the red lead having been converted into the former, and the 
monoxide into the latter. This decolorisation of the red lead takes 
place much more rapidly in shop windows where gas is burnt. The 
author has also frequently been able to recognise sulphurous acid 
in hail, snow, and especially hoar frosts, in the neighbourhood of 
towns, 


IN ‘Proceedings ” of the Institution of Civil Engineers 
on “‘ The Effect of the Drought of 1884 upon the Pollution of the 
River Thames below London,” Mr. R. W. Peregrine Birch, referring 
to a former paper in which he described a method of calculati 
now known as the “‘ chlorine method,” used by him in 1882 to 
determine the rate at which the metropolitan sewage is carried 
away by the river, and the extent of the sewage pollution, gives 
an account of observations made during the drought of 1884. The 
following conclusions are arrived at:—All the fresh water and 
sewage which had entered the river between Teddington and 
Southend since June 25th was still there on September 8th, and 
that which entered on June 16th was still there on August 30th. 
The sewage had remained in the river forty-five days, and the fresh 
water occupied seventy-five days for its passage from Teddington 
Weir to Southend. There was less fresh water and more salt 
water in the river than in September, 1882, and the foul mixture 
travelled seawards at a much slower rate. The calculations also 
show that though in time of drought there is more sea water in a 
tidal estuary than in a wet season, its circulation is so slow thatits 
effect as a diluent is greatly reduced. The circulation in November, 
1882, a time of flood, was nearly three times as great as in August, 
1884, a time of prolonged drought. 


DespiTE the low price of copper, the copper mining industry of 
New South Wales continues During 
the ae year the Great Cobar Company raised 21,561 tons, and 
smelted 23,879 tons, yielding 2769 tons fine copper. At the end of 
the year the company had at grass 1000 tons 10 per cent. ore, 5000 
tons 8 per cent. ore, and 2232 tons 5 per cent. ore. Up to the end 
of 1884 the company had smelted 122,795 tons of ore, the average 
yield from which was 13°17 per cent. of finecopper. Thy Nymagee 
Company raised during the year 14,748 tons of ore, and smelted 
14,743 tons, yielding 2207 tons of fine copper. Up to the end of 
1884 this company had smelted 37,650 tons of ore, the percentage 
of which averaged 15°73, the width of the lode being from 4ft. to 
12ft. The New Mount Hope Mine has put out 6149 tons 20 per 
cent. ore, 1426 tons 12 per cent. ore, pa i 757 tons 6 per. cent. ore, 
and has smelted 1258 tons fine copper, valued at 54,000. The 
shaft is 340ft. deep, the deepest level 270ft., and the width of the 
lode from 10ft. to 50ft. The Great Central Company raised 2221 
tons ore, and made 336 tons fine copper, valued at £14,784. The 
——e have seven shafts, varying in depth from 82ft. to 206ft. 
deep ; the deepest level is 150ft., the lode varying in width from 
lft. to 13ft. The Cheshire copper mine at Ou gegong shows a 
shoot of ore 46ft. wide, yielding & to 10 per cent. copper. At 
Blayney a new copper lode 2ft. in width has oo found within one 
pet : the town, containing grey ore, which by assay appears to 


to 1,7 


MISCELLANEA. 


A peposit of cobalt, which is likely to become a permanent 
industry, is being worked near Bungonia, New South Wales, about 
120 miles from Sydney. 

THE Board of Trade report on the fatal explosion of the boiler in 
the yacht Magnet, of Ipswich, belonging to Mr. J. G. Lyne, in June 
last, ascribes the explosion to undue pressure and overloaded 
safety valves, 


Srx iron and steel passenger steamers for India have recently 
been sent'out by Mr. Edward Hayes, launch builder, Stony Strat- 
ford, to work on the Irrawaddy ; one stern-wheeler, and five twin 
screw steamers—size, 70ft. long by 14ft. beam. 

THE owner of the American yacht Puritan does not seem much in 
love with his craft. She was put for sale on Wednesday, Septem- 
ber 23rd ; the highest bid by an outsider was 13,250 dols. or £2850. 
Mr. Burgess bid 13,500 dols., and she was knocked down to him; 
no one seemed to want her enough to bid anywhere near her cost 
price. 

TuEcontract for sinking the Oval shaft and boring the two wells for 
the new waterworks of the Southampton Corporation at Otterbourne 
has been entrusted to Messrs, Le Grand and Sutcliffe, of London, 
who sunk the two Arial 12in. tube wells last winter. The supply 
anticipated is about 3,000,000 gallons per day. This firm is also 
at the present moment engaged upon sinking the wells for the 
town waterworks of Alnwick and Farnham. 

Messrs. HANSELL AND Co., of the Canal Steel Works, Sheffield, 
have obtained a silver medal for their exhibits at the Mining 
Exhibition held at Glasgow in connection with the visit of the Iron 
and Steel Institute to that city, consisting of all classes of steel 
goods, particularly = for mining purposes, such as wheels 
and axles, haulage pulleys and rollers, tooth gearing, Hansell’s 
registered crown wagon wheels, special cast steel in bars for 
smiths’, miners’ use, &c., files, hammers, and such like. 


Tue New York Sun, in its issue of September 2ist, said: 
** American skill found no difficulty in building a yacht to beat the 
Genesta; why should it find trouble, when it has fair play, in 
building a cruiser to beat the Esmeralda?—an English cruiser.” 
The American Mechanical Engineer says: ‘‘ We would like to 
make a bargain with the Sun. If it will find a way to keep 
politics out of professional business, we will agree to find American 
engineers who will build a cruiser that will beat the Esmeralda. Is 
it a bargain ?” 

ACCORDING to a United States contemporary, the Americans are 
building some large schooners. It is mentioned that the 1400-ton 
four-masted schooner, Heraldine, built by N. Porter Keene, of 
North Weymouth, Mass., for Capt. George B. Hussey, of Provi- 
dence, R.1., has been chartered at Melbourne, Australia, to carry a 
cargo of canned mutton, &c., to London, England. She is the 
largest schooner ever built, excepting the five-masted barkentine, 
David Dows, 1500 tons, constructed by Bailey Brothers, at Toledo, 
Ohio, three years ago. 


THE drainage of the parish of Chingford has for some time occupied 
the attention of the Local Sanitary Committee and of the Epping 
Rural Sanitary Authority. A large building estate has recently 
been developed, and the owner has done all he can to make the 
arrangements of the houses complete, and he is threatened with an 
injunction for creating a nuisance by an overflow of sewage from 
the houses already occupied. The proprietors of the Royal Forest 
Hotel are also threatened with an injunction by the Corporation of 
London for discharging sewage on to the forest. 


THE indications that New South Wales is destined te become one 
of the great silver producing countries of the world are steadily on 
the increase. The recently published Report of the Mines Depart- 
ment in New South Wales informs us that during the past year a 
lode or lodes were found at Melrose, containing galena, carbonate 
of lead, sulphate of lead, and a small percentage of arsenical silver 
ores, but with the exception of a pit 10ft. square, little work has 
been done. An assay of the galena gave 136 oz. of silver per ton. 
An assay of the carbonate of lead gave 58 oz. 16 dwt. of silver, 
besides lead and copper. 


Ir would be difficult to say who made the first iron plough, but 
in Scotland, a contemporary says, ‘‘the inventor was a humble 
Scotch blacksmith named William Allan. His modesty was so 
great that after he made his first plough, and it did satisfactory 
work on his own farm, he declined to make a second for neighbour- 
ing gentlemen, on the plea that he was not as good a blacksmith as 
the gentlemen ought to have, and recommended a neighbour of his 
named Gray. The latter became rich at the business, while Allan 
remained as poor as ever, though before his death his style of 
plough was in use all over the United Kingdom.” 


PirrssuRrG, U.S., made holiday on Tuesday. The citizens were 
celebrating the opening of the Davis Dam, on the Ohio river, six 
miles below the city, which is designed to give an ample depth of 
water in the harbour in all states of the flood. It has cost £200,000 
to construct the dam. It consists of 300 movable dams, or wickets, 
extending across the river—there 1233ft. wide—each hinged so 
that it can lie flat upon the river bed. The central lock provides a 

e for steamers. The dam is to be used when the water is 
ow. The wickets are folded down when the water is high. This 
is an experimental system, which, if successful, will be used 
throughout the Ohio river, making it almost continuously navigable. 

Mr. W. AsquitTH, machine tool manufacturer, Halifax, has just 
sent two fine tools to the works of Messrs. Yarrow and Co. One is 
a 30in. centre treble-geared brake lathe, to turn up to 10ft. 
diameter and 6ft. wide in the brake. The loose, or sliding bed, is 
28ft. 6in. in length, and weighs upwards of 10 tons, and is fitted 
up with two carriages weighing 65 cwt. each, which are self-acting 
and surfacing by back traverse shaft, and screw cutting by screw 
placed inside of the bed. The carriages can be worked indepen- 
dently or simultaneously. The lathe is calculated to execute the 
heaviest class of work that can be put to a general lathe, and 
weighs complete about 40 tons. The other is a radial drilling 
machine with 6ft. radius, which we shall illustrate at an early date. 


NOTWITHSTANDING the discovery of kerosene shale at Capertee 
and elsewhere in New South Wales, there are only two mines at 
work, the New South Wales Shale and Oil Company at Hartley, - 
and the Australian Kerosine Oil and Mineral Company at Joadja 
Creek. The output of shale during the year 1884 was somewhat 
less than that of the previous year, but the average price per ton 
realised was considerably higher ; indeed, the price has not been so 
high since 1880 as it was last year. During 1884 th: quantity of 
shale produced was 31,618 tons, average price £2 5s. 7°86d. per 
ton ; total value, £72,176. As kerosene is largely used throughout 
the colony, there would seem to exist a good opening for the 
remunerative utilisation of the known deposits of shale by those 
having a practical knowledge of the mannfacture. 


THE Pacific Mills, situate at Lawrence, Mass., are reported to 
be the largest textile manufacturing corporation in the world. 
The capital stock is 2,500,000 dols. The number of the mills and 
buildings is twenty-three, covering 43 acres of space; there are in 
use in these mills four large steam engines of 3500-horse power, 
forty-two small steam engines, fifty steam boilers, and eleven 
turbine wheels of 5000-horse power. The annual consumption of 
coal is 25,000 tons; the annual consumption of gas in 9000 burners 
costs 35,000 dols., the annual consumption of cotton is 15,000 bales, 
the annual consumption of wool is 4,000,000 1b., being the product 
of 750,000 sheep. The annual capacity of the Pacific Mills is, in 
cottons printed and dyed, 65,000,000 yards; worsted goods, 
35,000,000 yards, or a total of 100,000,000 yards; equal to two and 
a-quarter times the distance round the world. ‘To make this cloth, 
nearly 200,000,000 miles of yarn are required. To accomplish this 
work, 3606 females and 1900 males, or a total of 5500 persons, are 
em —. The pay roll for the year ending May, 1884, amounted 
dols, 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves Se” the opinions of our 
correspondents. 


AN OPENING FOR ENGINEERS. 


Srr,—Now that trade is so bad, are there not some practical 
engineers able to command capital and willing to undertake irriga- 
tion works for private farmers in South Africa? Wherever 
machinery has been erected the returns are splendid, as they are 
where wells have been sunk. From arecent Cape paper I find that 
a Humansdorf farmer, living not far from Algoa Bay, until within 
the last year or two regularly went a long journey to obtain grain 
for his own purposes. ‘‘ Last year, however, he decided upon 
having a steam pump and irrigating his own lands. He did so, 
and this year he has already sent fifteen or sixteen wagon loads 
—48 or 50 tons—of cereals to the Port Elizabeth market, and next 
season he hopes to send very much more than this. As an intelli- 
gent farmer, he only now regrets that he so long delayed purchas- 
ing and erecting machinery.” This is only one out of many cases. 
A friend of mine recently supplied water to some arable land and 
let it for 20s. an acre per annum, more than the freehold value ! 
Another erected machinery and paid for it out of the first irri- 
gated crop! Many more are willing to follow such good examples, 
but they want engineers who will advise them about the best 
methods of irrigation, and erect the necessary works ; and if two 
or three practical men would visit the Colony I believe they would 
find profitable employment for their money and talents. I may 
mention that a grand exhibition is to be held at Port Elizabeth in 
December next which will be largely attended by farmers, and that 
any intending to take my advice would do well to leave in the 
middle of November and stay in Port Elizabeth for at least a few 
weeks during that show. I should be pleased to give any further 


information. Letters to be addressed to me, care of Mr. C. Ryall, 
Orpington, Kent. Hay, 
September 28th. Late editor of the Cape Mercury. 


ENGLISH AND FOREIGN STEAM ENGINES, 

Srr,—As a Scotchman resident on the Continent, I have read 
with interest your recent articles on the machinery exhibits at the 
Antwerp Exhibition, and especially your remarks about foreign 
competition. Having had some engineering experience in England 
and Scotland—for several years I was engineering manager with 
Messrs. R. Napier and Sons, of Glasgow—and having been here for 
about three years, I can endorse all you say as to what the conti- 
nental engineering firms are now able to do, and quite agree also 
with remarks you make as to the benefit likely to result froma 
better knowledge of this matter being more fully diffused amongst 
our home manufacturers and their foremen. In connection with 
this I have thought it might be of interest to you to receive parti- 
culars of the trial made a few days ago with a compound engine 
recently constructed by us for a large flour mill in Copenhagen. 
These particulars and some other data of the engine I have put in 
a form suitable for publication in your journal, if you think it 
worth while to doso. One set of the diagrams taken during the 
trial I also enclose herewith. 


Trial of a Compound Engine. 


en (25£ pressure Vacuum/> 

Se taken. 4 H.-pres. L.-pres. 

jo in Ibs. == cylinder cyliuder Total 
9.0 am.; 6l 5 251 66 160 1806 | 3406 
25°8 158 167°3 | 325°3 
sims 1 25°8 154-4 | 172 326°4 
4/3099 , | 5& 25°8 158°4 181-2 | 3396 
5illo , | 5 25°8 1567 35" 
6 {11.30 ,, 61 4 25°7 329°2 
7/120 ,, | 62 3°75 25°85 1551 | | 397-9 
8/12.15pm.} 61 1°3 25°85 149° | 1405 | 2901 
9| 1230 | 6 1 25 85 149°5 | 143 202°5 

30! 10 ,, | 6 1°6 25°75 151°3 | 1523 | 303° 

11} 1.30 ,, | 60°5| 2-0 25°5 152° | 1548 | 307°3 

122 20 3, | 605 0 23°46 139°1 127-4 | 266°5 

is; 230 ,, | 61 23°78 | -272°5 

0°5 23°58 1399 1344 .274°3 


compound engine recently made by Messrs. Burmeister and Wain, 
of Copenhagen, for a large flour mill in that town. The engines 
are ordinary horizontal compound condensing engines, having two 
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MEAN PRESSURE PRESSURE 
24.2LBS .BLES 


cyunders Z5in. and 44in. diameter by 3ft. stroke, working directly 
72 two cranks placed at right angles to each other, the one end 
of the crank shaft being provided with a crank for working the air 
pump, while the other takes the fly-wheel, and by means of spur 
wheels and rope gearing transmits motion to the mill. The 
cylinders are fitted with ordinary flat slide valves, that for the 
low-pressure being double ported, while the high-pressure valve is 
single ported, and on the back of it is fitted an expansion valve 
automatically controlled by a governor. 
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MEAN 
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of 8°46 lb. of water Ly: pound of coal. The feed-water was taken 
from a tank supplied from the corporation pipes, and its tempera- 
ture in the was 60 deg. Fah. The disc’ water from the 
feed pump passed through a feed heater attached to the engine, 
and its temperature, after leaving the feed heater, was 121 deg. Fah. 
The injection water for the condenser was taken from the harbour, 
its temperature being 61°5 deg. Fah., while the waste water from 
the air pump was 86 deg. Fah. A set of diagrams is given, 
from which it will be seen that the distribution of the steam 
is very good. Davip HALtey. 
Copenhagen, September 30th. 


HALL AND VERITY’S FLEXIBLE CRANK SHAFT, 


Srr,—I have seen Messrs. Hall and Verity’s crank shaft illus- 
trated in your last number. I shall be much obliged to them if 
they will kindly explain in what their invention consists. It seems 
to me that their flexible crank shaft is, in most respects, identical 
with that used in paddle steamers, the paddle shaft crank-web 
being always distinct from the engine or intermediate shaft, the 
end of the crank pin fitting loosely in the paddle shaft web. 

Shields, October 6th. ROTIFER. 


S1r,—In glancing over the sketches and description in your last 
week’s issue of Messrs. Hall and Verity’s patent crank shaft, it 
recalled to my mind an incident that occurred some seventeen or 
eighteen years ago. I was at that time working as a millwright at 
Messrs. Annandale’s, Shotley Bridge, and in their mill there was a 
pair of compound horizontal engines working up to about 120- 
horse power. They were practically new, built by Messrs. 
Stephenson, of Newcastle-on-Tyne, and owing to the main shaft 
and crank pins not running true, one of the latter broke. To 
overcome the difficulty and prevent the main bearings heating, a 


AN ACCOUNT OF THE EXPERIMENTS MADE 
ON A CONDENSING COMPOUND ENGINE BY 
A COMMITTEE OF THE INDUSTRIAL SOCIETY 
OF MULHOUSE, IN ALSACE, GERMANY. 

By Curer IsHErwoon, U.S.N. 
(Concluded from page 267.) 

THE water data of the experiments afford a striking illustration 
of the transmutation of heat into power. The temperatures of the 
feed water, and of the condensing water when admitted into the 
condenser, being known, and the respective weights, the number 
of units of heat imported to the feed water in the boiler, and the 
number present in the condensing water and water of condensation 
when withdrawn from the condenser, are easily calculated, and the 
difference is the number of units of heat transmuted into the work 
done in the two cylinders of the engine by the expanding steam ; 
that is, into the work done in those cylinders after the closing of 
the cut-off valve of the small cylinder. An explanation is 
necessary of the manner in which the horse-power developed 
by the engine are calculated. Under the head of ‘ horse-power” 
five kinds will be found in the table, namely, indicated, net, 
developed by the expended steam alone, total, and delivered by 
the engine to the factory shafting at the friction brake. The 
first three and the last are different fractions of the fourth. The 
indicated horse-power is computed from the mean indicated pressure 
given by the indicator diagrams taken from the cylinders, and is 
given separately for the small and large cylinder, the aggregate 
being the indicated horse-power developed by the engine. The 
main shaft of the engine being disconnected from the factory 
shafting, and the engine worked per se, or unloaded, indicator 
diagrams were taken at different speeds of piston, and showed that 


crank pin was put in fixed in one of the webs, but free to move in 
the other web, which had a fixed brass bush; if I remember cor- 
rectly the inner surface was slightly convex to allow the pin to 
adapt itself to inequalities in the level, the pin, of course, being 
free to move laterally. The convex bush used by Messrs. Hall and 
Verity is no doubt an improvement; at the same time it is only 
another of the numerous instances of similar ideas striking dif- 
ferent people. I think it was Mr. George Crow, who was for many 
years connected with Messrs. Stephenson’s, who suggested the 
loose pin on the occasion to which I refer, §R. E. PROUDLOCK. 
Oldbury, October 6th. 


THE CONTINUOUS BRAKE RETURNS, 


Srr,—I have read with surprise the letter by Mr. Henry Prince 
in your last issue, more especially because it contains such con- 
vincing proofs that this correspondent has undertaken to write upon 
the important subject of continuous brakes without being acquainted 
with even the preliminary requirements. 

On the 22nd of April, 1880, the Board of Trade issued a circular 
in which the returns relating to failures were considered very 
unsatisfactory, and desiring that the information should be of a 
uniform character, and arranged so as to be easily compared, that 
it should be limited to, and include all inst in which the 
safety of the trains is concerned, and directed that the replies 
—— in future returns, be given under the three following 

**(1) Failure or partial failure of the continuous brakes to act 
when required in case of an accident to a train, or a collision 
between trains being imminent. 

‘**(2) Failure or partial failure of the continuous brakes to act 
under ordinary circumstances to stop a train when required. 

**(3) Delay in the working of trains in consequence of defects in, 
or improper action of, the brakes, distinguishing whether they 
arose from neglect or inexperience of servants, or failure of 
machinery or material.” 

Mr. Prince evidently knows nothing either of this Board of 
Trade circular of April, 1880, or of the three heads under which 
the failures are to be recorded, for he asks if Mr. Stretton is per- 
fectly unprejudiced in his views in bringing forward this second 
clause. It is hardly necessary for me to say that my opinions on 
the brake question are perfectly unprejudiced, and certainly I took 
no part in drawing up the Board of Trade circular of 1880. 

Leicester, October 6th. CLEMENT E. STRETTON. 


SIGNAL SEMAPHORES AND THE EARLS COURT ACCIDENT. 


Srr,—In your paper of August 28th, under the heading ‘‘ Railway 
Matters,” you notice the fatal collision at Earls Court Junction, 
and at the latter part of it you say, ‘‘It is difficult to see how this 
could be if semaphores were weighted to fly to ‘danger’ in case of 
such breakage.” It formerly was the practice not to balance the 
signal arms themselves, so that in the event of the rod breaking 
the arm itself would assume the danger position, and in many 
cases this is not done now; but it has been my practice for the last 
eight years to manufacture signals on the principle that if any 
part of the connections between the lever in the cabin, and the 
signal arm itself on the post should give way, the semaphore arm 
would go to danger. 

I enclose a tracing showing our standard pattern of signal, and 
you will notice that there are very few parts in it, and the casting 
which carries the red glass and forms the semaphore journal and 
arm carrier is of such a weight as to counterbalance the wood arms 
so that whatever portion of the signal connections may give way, 
the arm is sure to go to “‘ danger,” and is therefore all that is 
required. G. Epwarps, 

The Railway Signal Company, Fazakerley, Liverpool. 


BOILER EFFICIENCY. 


Srr,—I have been much interested in the correspondence on the 
above subject which has aj:peared in your valuable journal. I 
do not quite see the connection between the subject matter of the 
letters and the efficiency of boilers. The boiler may be the best 
of its kind, but still incapable of utilising all the heat produced 
from the fuel burnt in the furnace. The question seems to me to 
be, how to economise the cost of producing steam power. 

Every engineer, particularly those employed on board ship, 
knows that an immense deal of heat in the shape of flame, soot, 
and smoke passes away through the funnels, and is wasted in the 


MEAN PRESSURE 
8.44 LBS. 


MEAN PRESSURE 
8.28 LBS 


Referring to the table, it will be seen that the trial lasted for six 
hours, during which time indicator diagrams and other particulars 
were taken every half hour, under the control of a representative 
of the builders, and an engineer acting on behalf of the owners. 
These two gentlemen also controlled the measuring of the feed- 
water and the weighing of the coals, which were of fairly good 
Welsh quality. It will be seen from the table that during the first 
three hours the horse-power averaged 332, but as this was more 
than the contract stipulated for with 67 revolutions, it was 
arranged for the remaining three hours to reduce the amount of 
work, this being effected by throwing off a portion of the mill 
machinery, without touching the engine, the governor automatically 
controlling the expansion valve. During the first three hours there 
was burned 1710 1b., and during the remaining three hours 1441 lb., 
which gives for the mean horse-power of 309 a consumption at the 
rate of 1°7 lb. per hour per indicated horse-power. The amount of 


water evaporated during the six hours was 24,660]b., being at the rate 


phere; and it appears to me that the object of the invention 
referred to is to prevent this waste of heat. This the inventor 
proposes to do by working the furnace with the damper nearly 
closed ; but as this would stop the draught, he supplies the neces- 
sary amount of oxygen to the furnace by means of a fan—and I 
cannot see why the arrangement should not be successful. If this 
inventor—whoever he is—succeeds in saving 50, or even 20, per 
cent. in the cost of steam power, he will deserve something better 
than empty thanks. 

The condensing engine is now as perfect as human ingenuity can 
make it. Anything further in the way of economy must be sought 
in the direction indicated by the inventor of the apparatus above 
referred to. Old systems die hard, and I shall be greatly surprised 
if tall chimneys are not, ere long, regarded as things of a bygone 
age. When forced draught is used the waste of heat is much 
greater, as not only flame, soot, and smoke, but live cinders, are 
sometimes strewed over the decks, to the danger of the ship her- 
self. Your inserting this will greatly oblige. T. WILLIAMS, 

Avonmouth Dock, October 7th. 


THE MANcHEsTER Company.—The preliminary 
prospectus of this company was issued on Tuesday. It is proposed 
to raise the £8,000,000 of capital by the issue of 800,000 shares of 
£10 each—10s. per share being payable on application and 10s. on 
allotment, and the remainder at such periods as may be found 
necessary. 


the p per square inch of the piston of the small cylinder was 
3°627455 lb., and that the pressure per square inch of the piston of 
the large cylinder was 1°258947 lb., and that these pressures were 
constant for all speeds of piston. They are then the pressures 
which equilibrate the friction of the moving parts of the engine, 
and they must be supplied before the pistons can move, so that 
only what remain of the indicated pressures on the pistons of the 
two cylinders after the subtraction of ry pmatragl these friction 
pressures are applied to the crank-pin and do work external to the 
engine. These remainders are termed the net pressures, and the 
horse-power calculated from them is termed the net horse-power. 
The net horse-power developed by the engine differs from the 
horse-power developed by the engine at the brake, by the friction 
of the load on the moving parts of the engine. When the load, or 
the factory shafting, is connected to the engine shaft, then a 
friction is thrown upon the journals and other moving parts of the 
engine, additional to the friction of the engine, per se, and propor- 
tional to the load, being a constant per centum of it. Consequently 
the horse-power developed by the engine at the brake must be less 
to the extent of the horse-power required to overcome the friction 
of the load, than the net horse-power developed by the engine as 
above computed, The total horse-power jodhaeel by the engine 
represents the entire work of all kinds performed by the steam, 
including, of course, the overcoming of the back pressure against 
the pistons of the two cylinders. This power is composed of the 
sum of the indicated horse-power developed in the two cylinders 
and the horse-power required to overcome the back pressure 
in them against their pistons. Now the pressures for the latter 
horse-power are composed of the back pressures against the 
pistons, exclusive of the back pressures of the cushioned steam in 
the two cylinders. That is to say, the mean of the back pressures 
from the end of the indicator diagrams opposite the cushioning end 
up to the point in the stroke of the piston at which the cushioning 
commenced is taken for the back pressure, and the length of the 
stroke of the piston through which the back pressure operates is 
the length between the same points, Consequently the horse- 
power required to overcome the back pressure is calculated fora 
different stroke of piston than the stroke used for the calculation 
of the indicated and net horse-power, and different for each cylinder 
because the cushioning takes place at a different point of the stroke 
of the piston in each. The ne dat required to cushion the 
steam, though expended in overcoming back pressure, is not included 
as such, because the cushioned steam thus obtained remains 
in the cylinder—not being exhausted to the condenser — and 
diminishes by that much the steam drawn from the boiler per 
stroke of piston. The economic value of this compressed steam is 
equal to the compressing power expended upon it, therefore this 
power is restored during the succeeding stroke of piston by the 
cushioned steam. If the power expended in cushioning the steam 
was added to the power expended in overcoming the other back 
pressure, then the weight of steam so cushioned per stroke of 
iston would have to be added to the weight drawn from the 
iler per stroke of piston, in order to obtain a proper measure 
of the cost of the total horse-power. The cost of the indicated 
and net horse-power is, however, the number of units of heat 
in the weight of steam drawn from the boiler in a given time, 
whether there be cushioning or not, or to what extent. 

For the small cylinder the calculation of the indicator, net, and 
total horse-power developed in it, is made for the entire area of 
its piston, the back pressure being computed down to the zero line. 
But for the large iste the calculations are so made for only the 
indicated and net horse-power. For the total power, the back 
pressure down to the zero line is computed as against only the ring or 
annular area which remains of the piston of the large cylinder after 
the piston of the small cylinder has been subtracted from it. The 
reason of this is that the back pressure, due to the piston of the 
small cylinder, has already been computed down to the zero line. 
In the small cylinder, the total horse-power developed by the 
expanded steam alone is computed for the mean pressure down to 
the zero line of the indicator diagram from the point in the stroke 
of the piston at which the cut-off closed to the end of the stroke, 
for the entire area of the piston, and for the length of stroke from 
the point in the stroke of the piston at which the cut-off closed to 
the end of thestroke. For the large cylinder, the total horse-power 
developed by the expanded steam is the sum of the indicated 
horse-power developed in that cyJinder, and of the horse-power 
expended in overcoming the back ap mc including that of the 
cushioning against the ring, or annular area, which remains of the 
piston of the large cylinder after subtraction of the piston of the 
small cylinder, and for the entire stroke of the piston, because all 
the steam which enters the large cylinder is used expansively from 
the beginning to the end of the stroke of its piston ; and as the 
question is not horse-power pro rata to steam furnished from the 
boiler, but horse-power absolutely exerted by expanding steam, 
and for which there is pro rata liquefaction of steam in the cylinder, 
the power expended upon the cushioning must be included. The 
cost of the indicated, of the net, of the total horse-power, and 
of the horse-power developed by the engine at the brake, is 
given in the table, both in pounds of feed water consumed per 
hour, and in Fahrenheit units of heat consumed per hour. The first 
is the measure popularly adopted, because easily expressed, and is 
sufficiently accurate for practical purposes, but the latter is 
absolutely correct under all circumstances. The difference in the 
two measures, for the conditions of ordinary practice, is not great, 
because the total heat of steam of different pressures within those 
limits does not vary largely, but the latter measure should be 
preferred when strict accuracy is needed, as in the case of compari- 
sons. For the present experiments, however, in which the initial 
pressure upon the piston of the small cylinder, and the back pres- 
sure against the piston of the large cylinder, and the temperature 
of the feed water, varied to only a trifling degree, the difference 
in the two measures is nearly nothing. 

In calculating the quantity of heat transmuted into the horse- 
power developed by the expanding steam—after the closing of the 
cut-off valve in the small cylinder—one Fahrenheit unit of work, 
taken as the thermal equivalent of 789} foot-pounds of heat is 
which gives 41°811847 Fahrenheit units as the thermal equivalent 
of 1-horse power—33,000 foot-pounds of work per minute. Con- 
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sequently, that number multiplied by the number of horse-power 


' developed by the expanding steam and by sixty, the number of 


minutes in an hour, gives the number of Fahrenheit units of heat 
transmuted per hour into this horse-power. The quotient of the 
division of this last product by the latent heat corresponding to 
the mean pressure of the expanding steam gives the number of 
Ea of steam liquefied per hour in the cylinder to produce the 
orse-power developed there by the expanding steam. As the 
experiments of the morning and afternoon of July 7th and of the 
afternoon of July 8th are repetitional, the mean of the three will 
be taken as expressing the economic results for the conditions 
under which they were made. The mean of the number of Fahren- 
heit units of heat imparted to the feed-water in the boiler per 
hour during these experiments is 1,482,830°027224. The mean of 
the number of Fahrenheit units of heats in the mixed condensing 
water and water of condensation withdrawn from the condenser 
ver hour is 1,265,923'565977. The difference is 0°146278 of the 
arger number. For the above three experiments the mean 
number of pounds of steam condensed per hour in the small and 
large cylinders, and in the receiver, to furnish the heat transmuted 
into the total horse-power developed in those cylinders by the 
expanded steam alone after the closing of the cut-off valve on the 
small cylinder, is 184561707. The mean number of pounds of 
feed-water pumped into the boiler per hour is 1325°845679. The 
former number is 0°139203 of the latter number. The difference 
betweeh the above two determinations—0°146278 and 0°139203—is 
due to the loss of heat by radiation from the external surfaces of 
the jet condenser of the engine, and of the measuring tank, and 
to the fact that the water of condensation resulting from the 
liquefaction of the steam in the cylinders by the action of the 
interior surfaces of the latter contains less heat when re-vaporised 
there than when originally vaporised in the boiler. The loss of 
heat by radiation from the external surfaces of the boiler, steam 
pipes, and cylinders must not be included in the above comparison, 
cause such loss is supplied as fast as it occurs by the fuel in the 
furnace. For the experiments in question the loss of heat due to 
the above causes was (0°146278 — 0°139203 =) 0°007075 of the heat 
imparted to the feed-water in the boiler. For the experiment of 
the morning of July 8th, in which the steam was expanded 9°6444 
times, instead of 6°2569 times as in the other experiments, the 
number of Fahrenheit units of heat imparted per hour to the feed- 
water in the boiler was 1,220,557°870799, and the number present 
in the mixed condensing water and water of condensation with- 
drawn from the condenser per hour was 1,002,735°052380, The 
difference is 0°178462 of the larger number. The number of pounds 
of steam condensed per hour in the small and large cylinders, and 
in the receiver, to furnish the heat transmuted into the total horse- 
power developed in those cylinders by the expanded steam alone 
after the closing of the cut-off valve on the small cylinder, is 
162065479, The number of pounds of feed-water pumped into 
the boiler per hour is 1081°888922. The former number is 0°149799 
of the latter number. The difference between the above two 
determinations—0'178462 and 0°1497986—is due to the causes just 
explained as in the first case, but the loss of heat in this case 
amounts to (0°178462 —0°149799 =) 0°028663 of the heat imparted 
to the feed-water in the boiler. That the loss of heat thus experi- 
enced should be proportionally greater in the latter case than in 
the former is evident—first, because the loss of heat by radiation 
from the external surfaces of the condenser and measuring tank is 
constant for both cases, while the weight of feed-water vaporised 
in the boiler was only 82 per cent. in the second case of what it 
was in the first. Further, the cylinder condensations were much 
greater relatively to the feed-water with the larger measure of 
expansion for the steam than with the smaller one, and the re- 
vaporisation of this water of condensation in the second case required 
less heat proportionally to weight than in the first case, owing to the 
greater expansion of thesteam, and consequently smaller pressuresin 
the cylinders. The aggregate total horse-power developed by the 
engine represents the fuel consumed, for that power is the entire 
mechanical effect produced by the fuel. Now, of this power, the 
aggregate net mort tb developed by the engine represents the 
commercially available part. The mean of the three experiments, 
in which the steam was expanded 6°2569 times, shows that the net 
wer was only 7316175 per-cent. of the total power, the remain- 
ing 26°83825 per cent. being expended in overcoming the back pres- 
sures against the pistons and the frictional resistances of the un- 
loaded moving parts of the engine. The frictional resistance 
cannot be lessened, but the back pressure can be materially, This 
back pressure can be lessened by larger area of port and by 
shorter and straighter passage, by a more thorough condensa- 
tion of the steam, pl by a better exclusion of air in leak- 
age; but it will always be something, and any lessening due to 
more thorough steam condensation is certainly in part, and, under 
favourable circumstances, perhaps wholly offset by the correspond- 
ingly lessened temperature of the feed water. The larger exhaust 
port will have but little or no disadvantageous effect on the 
economy of the fuel, if the back pressure be properly cushioned. 
But there is also a corresponding back pressure against the 
piston of the small cylinder, which is not so well understood, but 
which is just as injurious to the economy of the fuel as the back 
pressure against the piston of the large cylinder. This back 
pressure is the difference between the mean pressure in pounds per 
square inch above zero, shown by the bottom line of the indicator 
diagram taken from the small cylinder, exclusive of the cushioning, 
and the mean pressure in pounds per square inch above zero, shown 
by the portion of the top line of the indicator diagram taken from 
the large cylinder, lying between the commencement of the stroke 
of the piston and the point of cutting off the steam. This difference 
of pressure is the gap on the indicator diagram formed by 
ay “yd combining the diagrams of both cylinders, and is caused 
y the too small areas of the exhaust port of the small cylinder 
and the steam port of the large cylinder. In the case of the 
experimental engine, these ports were much too small, and the 
back pressure against the piston of the small cylinder was extremely 
and unnecessarily great. The per centum of the aggregate total 
horse-power developed by the engine, transmitted at the brake to 
the factory shafting, was, as a mean of the three experiments in 
question, 69°07173, the difference between which and the per 
centum 73°16175 of the aggregate total horse-power realised as net 
horse-power is 409002 per cent., which is the proportion of the 
fuel absorbed by the friction of the load. This 4°09002 per cent., 
if referred to the net horse-power, becomes 5°59 per centum, The 
coefficient usually allowed is 7°50 per centum. 

In the case of the experiment in which the steam was expanded 
96444 times, the aggregate net horse-power was 71‘76471 per cent. 
of the aggregate total horse-power y tet wlbet by the engine, and 
the horse-power transmitted at the brake was 69°12477 per cent , 
the difference, 2°63994, is the proportion of the fuel absorbed by the 
friction of the load, and if referred to the net horse-power becomes 
3'68 per cent. The mean of the three experiments with the steam 
expanded 6°'2569 times gave the indicated horse-power for 
17°103403 Ib. of feed water consumed per hour, or for 19,128°532189 
Fahrenheit units of heat consumed per hour. The experiment 
with the steam expanded 9°6444 times, gave the indicated horse- 
power for 16°937819 lb. of feed water consumed per hour, or for 
19,108°790286 Fahrenheit units of heat consumed per hour. The 
results by the correct heat measurement are almost identical, and 
show that no economy of fuel followed increasing the measure of 
expansion with which the steam was used from 6'2569 to 9°6444 
times. This remarkable determination was obtained for experi- 
ments conducted with laboratory exact by a ber of highly 
educated experts of distinguished reputation, upon an excellent 
ying sent engine, and under the most favourable conditions for 
the large measure of expansion—namely: High initial pressure in 
the small cylinder, low back —— in the large cylinder, cut off 
on both cylinders, and rapid reciprocating speed of piston, the 
cylinders being partially steam jacketted, and the steam being 
saturated. Of the truth of the result there can be no doubt, 
po it furnishes an upper limit for the economical expansion of 
steam, 


When the comparison is made for the net horse-power, and for 
the total horse-power, the following are obtained :—For the net 
horse-power there were consumed per hour 20,717°401634 Fahren- 
heit units of heat as the mean of the three experiments in which 
the steam was expanded 6°2569 times; and 21,100°310264 Fahren- 
heit units for the experiment in which the steam was expanded 
9°6444 times. In this case, which is that of the commercially valu- 
able horse-power, the smaller measure of expansion was 1°8 per 
cent, more economical than the larger measure. For the total 
horse-power there were consumed 15,157°303944 Fahrenheit units 
of heat as the mean of the three experiments in which the steam 
was expanded 6°2569 times ; and 15,142°576895 Fahrenheit units for 
the experiment in which the steam was expanded 9°6444 times ; or 
almost exactly the same as with the lesser measure of expansion. 
The calculated results from the experimental data show why 
the greater measure of expansion for the steam failed to produce 
any greater economy of the fuel than the lesser measure, The 
mean of the three experiments in which the steam was used with 
the lesser measure of expansion shows that 24°777623 per cent. of 
the steam entering the small cylinder remained condensed to water 
in it when the cut-off valve closed; and that in the experiment 
made with the larger measure of expansion, 43°813874 per cent. of 
the steam which entered the small cylinder remained in it con- 
densed to water when the cut-off valve closed. The revaporisation 
of the above water of condensation in the small cylinder under the 
lessening pressure due to the expanding steam, and at the expense 
of the heat in the metal of the cylinder and in the water of con- 
densation, reduced the amount of condensation at the end of the 
stroke of the piston to 6°572403 per cent. of the steam entering 
the small cylinder for the smaller measure of expansion, and to 
11°674740 per cent. for the larger measure. These percentages of 
water were revaporised in the small cylinder under the less 
pressure of the receiver when the exhaust valve opened, at the 
expense of the heat contained in the metal of the cylinder and 
contained in the water above the temperature due to the lessened 
pressure, and the steam thus produeed passed into the receiver 
during the exhaust stroke of the piston, so that all the steam which 
entered the small cylinder finally passed into the larger one. At 
the end of the stroke of the piston of the large cylinder, the 
water remaining in it due to the condensation of the steam was 
7296654 per cent. of the steam evaporated in the boiler for the 
smaller measure of expansion, and 10°521183 per cent. for the 
larger measure of expansion, and these percentages of water were 
revaporised in the large cylinder under the less pressure of the 
condenser when the exhaust valve opened, and passed into the 
condenser during the exhaust stroke of the piston; the heat pro- 
ducing this revaporisation being that which was contained in the 
metal of the cylinder and in the water of condensation. Of course 
no work is obtained from the steam of the revaporised water of 
condensation that passes to the condenser during the exhaust 
stroke of the piston of the large cylinder, but the metal of the 
cylinder is chilled by this revaporisation, so that it acts as a con- 
denser to the next charge it receives from the small cylinder. 
The re-evaporated steam which passed from the small cylinder to 
the large one during the exhaust stroke of the piston of the former 
was utilised upon the piston of the latter, and by fitting the large 
cylinder with a lap cut-off steam valve, this re-evaported steam 
was used expansively in that cylinder. The economic superiority 
of the compound engine over the simple one worked between the 
same boiler and condenser pressures, with the same measure of 
expansion and the same reciprocating speed of piston, is due to 
the fact that the steam condensed in the small cylinder by the 
interaction of its metal is used upon the piston of the large one 
—— its whole stroke, and expansively, too, if a cut-off be applied 
there. 

The discovery that the cylinder of a steam engine acted alter- 
nately as a condenser and as a boiler, condensing a portion of the 
entering steam during its admission and revaporising the resulting 
water of condensation during the period of expansion and during 
the exhaust stroke, which phenomena were caused wholly by the 
interaction of the metal of the cylinder, and would not have 
oe ea had the cylinder been constructed of a material which 
neither received nor imparted heat, was made a great many years 
ago by the writer, and stated and used in his published professional 
writings.* No one contested the discovery, or even used it, until 
quite lately; in fact, it was not for a long time believed. The dis- 
covery was made and proven in the only way possible, namely, by 
weighing the water fed into the boiler, and ascertaining, by means 
of the indicator, the weight of steam present as such in the cylinder 
at the point of cutting off and at the end of the stroke of the 
piston, adding to the last quantity the weight of steam condensed 
in the cylinder to furnish the heat transmuted into the power 
developed by the expanding steam, the latter obtained also by 
means of the indicator. The difference being the weight of water 
fed into the boiler and the weight of steam accounted for by 
the indicator at the above two points of the stroke of the 
piston, is the weight of steam condensed in the cylinder at 
those points by the interaction of the metal of which it is made. 
Of course this quantity is to be slightly diminished by the 
weight of steam condensed in the steam pipe, valve chest and 
cylinder by external radiation. This, however, is unimportant 
in well-clad pipes and cylinders. If the water of condensation 
in the steam pipe flows back to the boiler instead of on into 
the cylinder, as it may do in whole or in part, depending on 
the inclination of the pipe and the velocity of the steam 
current, the allowance for the condensation by external radiation 
will be lessened that much. No investigator other than the writer 
ever made experiments in this manner for a great many years 
after 1859, or thought of ascertaining by measurement the differ- 
ence of the weight of steam as given by the indicator and by the 
weight of water fed into the boiler, nor dreamed of attributing that 
difference to the interaction of the metal of the cylinder. The 
only cylinder condensation suspected was that which is obviously 
due to external radiation, and is a mere trifle under the conditions 
of good practice. This is the crucial point, and before any other 
experimenter can substantiate a claim to the discovery of cylinder 

Jensation by the interaction of the metal of the cylinder, he 
must show the previous — of an experiment in which that 
condensation is deduced from the comparison of the weight of 
steam accounted for by the indicator and the weight of 
water fed into the boiler. The writer is well acquainted 
with the literature of his profession, and is very con- 
fident that no such publication can be produced. The 
writer made and published many such experiments in all their 
details on engines of different sizes and designs, deducing 
from them, and for the first time, what may be called the physio- 
logy of the steam engine, as distinguished from an abstract 
mathematical conception of its theory, which had been exclu- 
sively in vogue before his work was given to the public, and 
still is largely accepted by professors; but his results, though 
now generally adopted by engineers, were for a great many years 
ignored, or rather silently disbelieved by all, because contrary to 
the then received ideas on the subject. Occasionally, some sorry 
attempts were made to ridicule them, but no one came forward 
to sustain the writer, much less to dispute his pretensions, The 
fact is, that for many years he stood alone. Not only was he not 
antedated in his discoveries, but no one seems for a long time 
after they were published with their full experimental proofs to 
have understood them, or the important inferences deducible 
from them. Yet without the great underlying fact of cylinder 
condensation due to the interaction of the metal of the cylinder, 
there can be no correct theory of the steam engine; for without 
it there cannot be understood how the economy of the power, 
other things equal, is so greatly affected by mere size of 
cylinder as it is, becoming less as the size of the cylinder 
becomes less; how, other things equal, the economy of the power 
is affected by the reciprocating speed of the piston, becoming less 
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as that speed becomes slower ; how the gain theoretically due to 
greater measnres of expansion for the steam is not practically 
realised, the cylinder condensation increasing with increased 
measures of expansion, until the increased loss of steam by this 
condensation soon equals the gain due to the increased measure of 
expansion. Steam condensation in the cylinder by the interaction 
of its metal explains and furnishes the only explanation of the 
economy to be derived from using superheated steam, from using 
steam jackets for ‘the cylinders, and from compounding the 
cylinders. The writer very early pointed out how quickly 
the limit of economy was reached by the expansion of 
saturated steam in a single cylinder, gave the reason therefor, 
supported it by abundant experimental proofs, and saw it 
rejected by every one for many years, and by many even now. 
He not only stated the facts qualitatively, but he expe- 
rimentally gave the quantitative determinations for a great 
variety of cases. that incredulity had to do was to 
repeat his experiments, but it was found much easier and 
more agreeable to ignore them. In the few test repeti- 
tions that have been made, as in the present experiments, the 
writer’s results were always re-obtained, but the experimenters 
seemed to lack faith in their own work, and to think that some 
incomprehensible error had produced them. No theory of the 
steam engine can have any value which is not based on the great 
fact of cylinder condensation by the interaction of the metal, and 
on the variations in the quantity of that condensation due to 
different conditions. Nothing else will explain the results of 
steam engineering; and here, as everywhere in industrial art, the 
properties of matter must be considered in connection with abstract 
laws if practical results are to be correctly predicted or even under- 
stood. There is, perhaps, a necessity for stating that cylinder con- 
densation by the interaction of the metal is a totally different 
thing from the condensation in the cylinder of a portion of the 
steam to furnish the heat transmuted into the power developed by 
the expanding steam after the closing of the cut-off valve, because 
the late Professor Rankine, some years before his death, in a letter to 
the London ENGINEER, confused the two, and, knowing nothing of 
the former, seemed to think that by it the latter was meant. In 
the following, Table No. 2, are given the data and results of the 
experiments made with the engine doing its regular work on two 
succeeding days, and continuing through*the working hours of 
each, to test the accuracy of the results in Table No. 1, as it was 
supposed that a lengthened trial might give values different from 
those of a short one. The conditions for the experiments in both 
tables were sensibly the same, and so were the economic results. 
Table No. 2, containing the data and results of the experiments 
made on the 22nd and 23rd of October, 1879, on a condensing 
compound engine, while doing its regular work in the factory of 
Mr. Antoine Herzog, at Colmar, in Alsace, Germany, by the 
Committee on Mechanics of the Industrial Society of Mulhouse, to 
ascertain the cost of the indicated horse-power in pounds of feed- 
water consumed per hour :— 


II. 


October 22nd,'October 23rd, 
1879. | 1879. 


Duration of the experiments in consecutive 
hours and decimals of anhour.. .. .. 12°3125 | 12°3403 
Total number of double strokes made by 
the pistons of theengine .. .. .. .. 65479°0000 | 65509-0000 
Total number of pounds of feed-water | 
pumped into the boiler.. .. .. .. «. 14095°0258 | 13922°4040 
Steam pressure in the boiler in pounds per 


square inch above the atmosphere .. .. 88°675 87°908 
Number of double strokes made per minute 

by the pistons of the engine .. .. .. $8°634856 88°475699 
Number of pounds of feed-water consumed 

perhour ,. 1144°773669 


Pressure on the piston of the small cylinder 
at the commencement of its stroke in 
pounds per square inch above the atmo-, 


Mean indicated pressure on the piston of 

the small cylinder in pounds per eq. in... 28°255 28°944 
Mean indicated pressure on the piston of 

the large cylinder in pounds per sq. in. .. 18°311 17°976 
Mean back pressure ayainst the piston of 

the large cylinder, exclusive of cushion- 

ing, in pounds per sq. in. above zero... 2°697 | 2°470 


Indicated horse-power developed in the 
Indicated horse-power developed in the 
Aggregate indicated horse-power developed 
Number of pounds of feed-water consumed 
per hour per indicated horse-power deve- 
loped by theengine .. .. .. 


23°113939 23°684452 
43°191937 42°325622 
66°205276 960074 


17-205197 -17-104982 


TENDERS. 


SOUTHAMPTON CORPORATION. 
TENDERS for works recently advertised for in THE ENGINEER. 
Mr. Wm. Matthews, C.E., Engineer. 


No. 1.—WELL AnD Bornes. £s.d 
J. Jackson, Westminster—withdrawn.. .. .. .. 1200 0 ¥ 
Legrand and Sutcliff, London—accepted .. .. .. 1300 0 0 
H. J. Sanders, Southampton .. .. .. .. .. .. 1850 0 0 
Engineer’s estimate .. .. .. 1000 0 0 
No. 2.—Enotnes, Borers, &c. 
T. Vernon and Co., Westminster .. .. .. .. «. 9441 1410 
Wood Bros., Sowerby Bridge .. . 11,9387 9 9 
Gimson and Co., Leicester .. .. 12,006 7 3 
*simpson and Co., Pimlico—accepted .. .. .. .. 1210611 3 
W. and T. Yates, Blackburn .. .. .. .. .. «- 13,484 6 9 
J. Watt and Co., Birmingham 
Hathorn, Davey, and Co., Leeds .. .. .. .. 14,035 1 3 
The Lilleshall Company, Shifnal .. .. .. .. .. 16,235 1 8 
Goodfellow and Matthews, Hyde .. .. .. .. .. 16,850 1 8 
Easton and Anderson, London .. .. .. .. «. 18,141 1 8 
Engineer’s estimate .. .. «- «- 12,300 0 0 
*< teed coal ption 2°15 Ib. per actual horse-power. 
No. 3.—-RESERVOIR. £ 8d. 
8. Stevens, Southampton—accepted .. .. .. .. 4188 0 0 
Bull, Sons, and Co., Southampton .. .. .. .. 4826 0 0 
J. Crook and Son, Southampton .. .. .. .. .. 4347 0 0 
H. J. Sanders, Southampton .. .. .. .. «. .. 4397 0 0 
Jones and Fitzmaurice, Birmingham .. .. .. .. 469016 6 
T. Vernon and Co., Westminster .. .. .. .. .. 4728 0 0 
J. Pickthall and Sons, Merthyr Tydvil .. .. .. 50761611 
Turner and Griffin, Leamington .. .. .. .. .. 5269 9 5 
J. Aird and Sons, London... .. .. .. .. «. -- 5300 0 0 
J. Jackson, Westminster .. .. .. .. .. «.- «. 5744 0 0 
Small and Son, Jersey .. .. «+ «+ 0 
Engineer’s estimate .. .. .. 0 0 
No. 4.—Marn Layixe. 
H. W. Gould, Ely—accepted .. .. .. .. 1995 0 6 
G. Mom, <. <s 225918 9 
E. Follet, Southampton .. .. .. «. 2397 0 0 
Jones and Fitzmaurice, Birmingham .. .. .. .. 249016 2 
Turner and Griffin, Leamington .. .. .. .. .. 2521 9 6 
H. J. Sanders, Southampton .. .. .. .. .. .. 2578 0 0 
Bull, Sons, and Co., Southampton ae ¥ 
J. Pickthall and Sons, Merthyr Tydvil.. .. .. .. 270119 6 
Walmsley and Co., Preston .. .. «. 2747 0 0 
J. Aird and Sons, .. .. «- 2061 0 0 
Deville, Forrest, and Sons,London .. .. .. .. 3085 5 0 
J. Jackson, Westminster... .. .. .. .. «. «. 3480 0 0 
Small and Son, Jersey .. .. .. 4200 0 0 
W. Taylor, Reigate .. .. .. 648818 6 
Engineer's estimate .. .. ce 682200 0 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyrveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., 

LEIPSIC.—A. Bookseller. 

NEW YORK.—Tae Witmer and Rogers News Company, 
81 Beekman-street. 


TO CORRESPONDENTS. 


to their destination, 
No notice will be taken of ions which do not comply 
with these instructions. 
T. B. H.— Fairbairn “ On Millwork ;” Box “‘ On Gearing.” 
J. F.—{1) No one can tell steel from iron if both are so rusty that the 
surfaces cannot be seen. (2) Creosote, 


MILK CONDENSING MACHINERY. 
(To the Bditor of The Engineer.) 


Sir,—Will any of the readers of Tae Enoineer inform me of the name 
address makers of milk condensing machinery? W. W. 


TIMBER PRESERVATION BY SULPHATE OF COPPER. 
(To the Bditor of The Engineer.) 

Srr,—We have been applied to by a foreign cuvenpentent for informa- 
tion as to the best meth yy means of sulphate 
correspondent ma: enoug respec process, 

Hyde, September A. 


P. anv Co. 
SUBSCRIPTIONS. 

Tue Enorneer can be had, by order, from any newsagent in town or countrh 
at the various railway stations; or it can, if preferred, be supplied direct 
Srom the office on the following terms (paid in advance):— 

Half-yearly (including double co cc 

Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tur ENGINEER is registered for transmission abroad, 

Cloth cases for binding Tar Encineer Volume, price 2s. 6d. each. 

A complete set of Tne Enorneer can be had on application. 


free. 
Subscriptions sent 4 Post-office order must be accompanied by letter of 
Publisher. ¥f preferred, at 
Remit Australia, Be Brazil, British 
tance jum 
Columbia, British Guiana, Canada, Cape’ of Good "Hope, Denmark, 
Egypt, Franee, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
es 
India, £2 0s. 6d. 


in London, — Austria, Buenos Ayres and Algeria, 

Chili rneo, Ceylon, Java, an Singapore, Manilla, 

Mauritius, Sandwich isles, £2 5s. 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
Sor every two lines afterwards one shilling and sixzpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
oe in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

ts cannot be Inserted unless Delivered before Six 


letters to be addressed to the Bditor of Tue Encineer, 163, Strand. 


DEATH. 


On the 5th inst. of Etruria, Stoke-upon-Trent, 8. R. Linarno, Assoc, 


M. Inst. C.E., 
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ZINC IN MARINE BOILERS. 

Tr is an almost universal custom to put zinc plates, balls, 
or slabs into marine boilders. The diets had in view is 
to prevent corrosion, the zine wasting while the boiler 
remains sound, because zinc is more readily oxidised than 
iron or steel. But zine exercises another influence, which 
may be either bad or good, according to circumstances. 
If the zinc is properly used, and in sufficient quantity, it 
will prevent deposit from adhering firmly to the heating 
surface of the boiler. If it is used improperly, there 
seems to be no doubt that it has the opposite effect, 
and renders deposit harder and more tenacious than ever 
in its grip on the plates, This is a very important pro- 
position, and deserves careful consideration from all users 
of steam boilers. It was brought prominently before the 
North-East Coast Institution of and Ship- 
builders, by Mr. John A. Rowe, in a very well written 
and able paper, read in Sunderland on the 18th of March. 
Before going on to consider Mr. Rowe’s statements, it 
may be worth while to give the Admiralty rule for the 
use of zinc in the Navy :—“ Zinc slabs are to be suspended 
in convenient parts of all boilers, and the engineer officer 
in charge of the machinery at each inspection of the 
boilers is to examine these slabs, and their condition is to 
be noted in the engine-room register. The object of these 
slabs is a form a galvanic battery with the shell of the 
boiler, and by making the surface of the latter below water 
the negative pole, throw it into a condition in which it 
pendher, corroded. To effect this object special care must 
be taken (a) to ensure perfect metallic contact between the 
zinc slabs and iron stays, or part of the plating of the 
boiler to which the zinc is attached, the surfaces in contact 
of iron with iron or iron with zinc being filed bright, and 
means adopted to secure a firm grip; (b) to place the slabs 
in such positions that every portion of the iron surface 
may be protected; (c) to replace by new slabs any found 
on examination to be deteriorated. If oxidation manifests 
itself in any part of the boiler, it will probably be caused 
by the nearest zinc slab being at too great a distance; in 


which case its position should be altered, or an additional 
slab introduced ; or the oxidation may arise from the zinc 
being decayed, or in imperfect contact with the iron.” 
As to the quantity of zinc necessary, the Admiralty Com- 
mittee on Boilers, after a most valuable series of experiments 
extending over long periods of time, reported : “ It is known 
that a comparatively small proportion of zinc surface— 
something like 1 in 150,if properly distributed—will protect 
the iron to which it is attached from corrosion ; but the zine 
gradually becomes Soares, and the efficiency of its protec- 
tion gradually diminishes. It becomes necessary, there- 
fore, to get such an excess of zinc surface at first as will 
ensure efficient protection until an opportunity occurs for 
renewing the zinc. It has also been observed that in new 
boilers, or in boilers where the zinc has not been renewed 
lately, the decay of the zinc when first fitted is much more 
rapid than when the same boilers have been in use for 
some time with the zinc regularly renewed. Sufficient 
zine must therefore be fitted in such boilers to meet the 
unusually rapid decay, or arrangements must be made for its 
more frequent renewal.” Asa general rule, it may be taken 
that in the Navy seven square inches of zinc are used per in- 
dicated horse-power in new boilers, and five square inches in 
old boilers, ‘The result,” says the committee, “of the 
use of zinc is the formation of a harder and more adherent 
lime scale.” 

Turning now to Mr, Rowe’s paper, we find that he thus 
criticises the statement we have last quoted :—“ Since this 
was written, now five years ago, it is probable such expe- 
rience has been gained as to justify one in writing 
as follows:—When very weak currents of electricity are 
produced by the corrosion of zinc in a boiler, they tend to 
cause the scale which forms on the inner surfaces to adhere, 
just as weak currents of electricity promote electro-plating ; 

ut when ——- currents are established they prevent 
deposition, and loosen the hard adherent scale which for 
ears has been inaccessible to the scaling tool.” It seems 
yond question that when considerable quantities of zinc 
are used deposit is found in a loose kind of way; but we 
cannot accept Mr. Rowe’s explanation of the reason why 
as satisfactory. His idea is that hydrogen is liberated 
from the iron in quantity so great that it prevents the 
deposit from forming. Admitting this to be true of new 
boilers—which we dispute—it is not easy to see how iron 
ape already thickly coated with an impervious scale can 
got at by the water at all, and if the water does not get 
to them, there can be no hydrogen set free. Mr. Rowe 
the results of experiments, which go to show that so 
ong as the zinc is kept clean, and is, in fact, not polarised, 
so long will deposit be loose and corrosion ni; but the 
moment the zinc becomes coated thickly with its own 
oxide, it ceases to be of use. To keep the zinc fairly 
clean, it has been found sufficient to introduce a 
small quantity of soda into the boiler. The quantity 
used is 2lb. per day of ordinary carbonate of soda 
per ton of coal burned. It is stated that boilers thus 
treated willrun for forty-five days withoyt opening or clean- 
ing, the scum cocks being used now and again to remove 
froth. The density of the water rises to about ;4. Mr. 
Rowe had the soda and zinc system tested on Tyneside. 
For two months two boilers side by side were worked, 
one with soda and zine, the other with a small quantity of 
salt added to the water, and zinc. The results were 
negative as regards the boilers, the deposit being soft in 
both, but the oxide formed on the zinc plate was friable 
and easily removed when soda was used, and hard in the 
boiler worked with salt water. It is to be regretted that 
the discussion which followed on Mr. Rowe’s paper added 
very little of interest. 

In a recent impression we wrote at some length con- 
cerning the management of high-pressure marine boilers, 
and this article may be regarded as,in a sense, a sequel tothat 
which appeared in our impression for Sept. 25th. We there 


showed that there can be no worse practice adopted than 


the perpetual changing of the water in the boilers when sur- 
face condensers are used. Sea-going engineers have a tre- 
mendous prejudice against a high density. It is very difficult, 
however, toextractfrom them any intelligibleexplanation of 
the prejudice. When jet condensers were used it was abso- 
lutely necessary tokeepdown the density to prevent the boiler 
from salting up ; but with the surface condenser the quantity 
of deposit is strictly limited, as we have previously shown; 
and if fresh supplies of sea water are kept out of the 
boiler no risk is run, no matter how dense the water 
becomes. There is some reason to think that the rise in 
density which does take place is due in some measure to 
all the air being boiled out of the water. Not only, how- 
ever, may boilers which are quite tight be worked for long 
periods without changing the water, but they have been so 
worked. Thus, for example, the Government tug Sampson 
was worked from the 27th of November, 1878, to the 18th 
of March—that is to say, the same water remained in her 
boilers 110 days, and the fires were alight sixty-one days. 
They were found to be in admirable condition, with a very 
thin scale all over the heating surface. Experiments made 
with the tug Malta showed that a density of =4; gave better 
results than a density of 34, Of course the case becomes 
complicated when we have leaking condenser tubes to 
deal with; the salt water will find its way into the boiler 
whether we like it or not. Again, when steam is drawn 
from the main boilers for winches or heating purposes, the 
conditions are changed. The drain pipes from cylinder 
jackets ought always to lead to the hot well, and safety 
valves ought to blow off into the condenser. In this wa 
the quantity of auxiliary feed required would be muc 
reduced. 

To F eer the matter in its simplest form, it may be said 
that the best way to work a marine boiler is to put into 
it, as we have explained, a sufficient quantity of good zinc; 
to fill up with salt water at starting, and to add no more 
water during the voyage, the brine and scum cocks being 
kept shut. If these conditions can be observed, the boiler 
need not be opened and cleaned oftener than once in three 
months, provided the zinc plates last so long in good con- 
dition. e density of the water will be found to rise 
by degrees—which is the more remarkable, because it 
soon gets rid of all the lime and magnesia—and 


may get as high as ;4; or even more, without the 
smallest risk. This may be regarded as method of 
working No. 1, and is the best that can be adopted. 
According to method No. 2, the supply from the hot well 
will not keep the water up in the gauges, either because 
safety-valves blow-off, glands leak, steam is used for 
heating the ship, or working winches, or the jackets blow 
into the bilges instead of the hot well. Seeing that as 
much as ten or twelve per cent. of all the water evaporated 
may be condensed in the jackets if they are kept properly 
blown down, it will be understood that the loss of feed may 
be very considerable. Under these circumstances the 
donkey must be used, or the auxiliary jet feed. Care must 
then & taken that the density does not exceed -4, or 
a deposit of salt may be going on, which will be capable of 
mischief, It is certain, under these conditions, that lime 
will be thrown down either as a hard scale or as mud; 
the chances being ten to one in favour of the former, 
unless, indeed, the quantity of zinc used is very large, and 
some soda is added to the water, in which event the deposit 
will be probably mud. Under these working conditions the 
boilers ought to be emptied, opened, and cleaned every ten 
days. Whether they can be run with safety or not for a 
longer period depends altogether on the quantity of 
auxiliary feed put in. It may be taken that the sea-water 
with which the boiler is first filled up contains lime enough 
to give the surfaces a coat of deposit about as thick as a 
well-worn sixpence, or rather less. The thickness of this 
coat will be doubled every time as much sea-wuater is 
added as was originally in the boiler. Thus, let the boiler 
start with 15 tons of water in it; this will produce a scale, 
say, one-fiftieth of an inch thick. Then every 15 tons of sea- 
water pumped in will double this scale. Fifteen tons is 
only 3360 gallons, and a big donkey pump will not take 
long to pump this quantity into a boiler. Thirty-five cubic 
feet of sea-water weigh a ton. Let the stroke of the 
plunger of a donkey pump be 12in., and the diameter of 
the ram 4in.; then twelve strokes will discharge one cubic 
foot, or 420 strokes a ton. Allowing for “slip,” let us say 
that 500 strokes go to the ton; then at 50 revolutions per 
minute a ton of water will be pumped in ten minutes. 
Sea-going engineers, as a rule, do not realise how much 
water a donkey will throw. They think nothing of blow- 
ing down a boiler three inches or so every watch, and then 
pumping it up again. Under such conditions it is impos- 
sible but that either scale or mud must accumulate, and it 
is therefore essential that the boilers should be frequently 
opened and cleaned out. One-half the trouble caused by 
the coming down of furnace crowns is due to the lavish 
use of the donkey. The other half is probably due to the 
captain, who does not give the engineers time to get 
boilers opened and cleaned. 


DOCKS FOR THE EAST, 


WE recently wrote relative to a presumed difficulty as to 
the locality to be selected for the construction of a dock in 
Ceylon. It had been assumed by the local press of that 
colony that Sir John Coode had been instructed to prepare 
a report upon the capacity of Trincomalee for such a pur- 

, to the total exclusion of what the colonists deemed to 
be the superior claims of their maritime capital, Colombo, 
which is admitted to be one of the foremost, if not the 
very foremost, of our coaling ports in the Eastern seas. 
At the time we penned our former remarks on this sub- 
ject, we had accepted the comments of the Ceylon press 
relative to it as conclusive. We have, however, since 
learned that they were based upon a misapprehension of 
the real facts, and that the question has a far wider bear- 
ing than the controversy as to whether Colombo or Trin- 
comalee should have preference in selection. 

We do not see that it can be disputed that our naval 
interests in the East demand that every possible accommo- 
dation should be provided for the ready and constant 
docking of the ships composing the naval squadron 
employed in Indian waters. Indeed, we had always pre- 
sumed that at Bombay, at least, there existed such accom- 
modation ; and it is with considerable surprise that we 
learn that at the present date it is impossible to dock cur 
large ships of a sm construction at that port. For some 
time past the hydraulic lift at Bombay has, from some cause 
or other with which we are unacquainted, failed to answer 
this purpose. It is not unnatural to surmise that this 
failure may have been due to overstrain in the endeavour 
to raise vessels of a size beyond its safe capacity. How- 
ever that may be, we understand that this lift has been 
condemned by the Government officials, and that it has 
been, or soon will be, sold to private parties. With this 
failure has come about a total want of docking accommoda- 
tion for the larger ships of the East India squadron. Year 
by year the exigencies of service and the change in the 

ractices of naval warfare, as well as the demands of our 

‘astern commerce, have rendered it necessary to con- 
siderably enlarge the size and power of the vessels which 
compose that squadron. For the smaller ships there 
exists ample accommodation at Bombay, but for those of a 
higher class it is now absolutely nil. We can readily 
appreciate, therefore, the desire of the Admiralty to pro- 
vide for this urgent want without delay, and as readily 
realise the force of the reasons which lead its officials to 
entrust to Sir John Coode the commission which has been 
one of the principal objects with which he has undertaken 
his present journey. 

It was from a misconception of, or want of full infor- 
mation as to, the instructions given to Sir John Coode, 
that the impressions of the Ceylon press to which we have 
adverted arose. We now understand that the Admiralty 
instructions to that gentleman were to report upon the 
relative advantages for the purpose desired afforded by 
the three ports of Bombay, Colombo, and Trincomalee. 
We also learn that between these ports there is no pre- 
ference felt, and that the assumed predilection in favour 
of Trincomalee rests upon no sound basis. The Admiralty 


feels that its want is pressing, and for the reasons 
we have above given there can be no doubt but that it is 
80. e Board would, of course, gladly welcome the 
establishment of docks suited to its needs at each and all 
of the above-named three ports, but it is beyond present 
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likelihood that this can be provided. The alternative is, 
therefore, forced upon it of securing the best accommoda- 
tion procurable at the earliest possible date. It is, indeed, 
toa very great extent a question of time. The recent 
dread of war with a great European Power must neces- 
sarily have forced the question strongly into consideration. 
Such a calamity occurring must have ensured the dispatch 
to Eastern waters of a large and powerful fleet; and it 
would have crippled its efficiency most seriously if the 
ships composing it were debarred from the means of ready 
docking for the constant cleansing which a ship sailing 
in tropical waters requires. The fouling, which is common 
and rapid enough even in temperate seas, is greatly 
accelerated in those of the tropical zone, and there is a con- 
sequent absolute necessity for more frequent docking and 
cleansing. The desire of the Admiralty must, therefore, 
be shared in by everyone of us, and we can sympathise 
with its wish to provide for the contingency with the 
least possible delay. 

Now, it unfortunately happens that, as we pointed out 
in our article deaiing with this matter as it affected Ceylon 
interests only, there can be no doubt but that Colombo is 
heavily handicapped as regards the advantages in point of 
time which are certain to prove so important a factor 
towards forming the conclusions of those charged with the 
supervision of our naval affairs. As we then stated, 
Colombo possesses at present no site which can be readily 
adopted as that of a dock of the dimensions required. This 
fact would seem to leave no room for possible competition 
between it and Bombay or Trincomalee. Were the selection 
narrowed to these two last-named places, we hold that pre- 
ference must certainly be given to the second. It is, 
perhaps, almost without exception the finest naval port in 
the world. Capable of holding, and affording secure 
anchorage to an immense number of ships of the largest 
size and the heaviest draught of water, its whole area is 
surrounded by hills, offering sites for batteries capable of 
giving the greatest amount of defence to the shipping by a 
cross fire covering its entire surface, as well as rendering 
its narrow entrance impassable by the ships of an enemy. 
It affords, further, in a most pre-eminent degree, facilities 
for defence by a system of fixed torpedoes; while apart 
from these military considerations, it has a position not far 
from the immediate track of the much greater proportion 
of our Eastern commerce. Even if we assume that, as 
regards Bombay, military advantages can be reckoned 
pari passu—an assumption, however, which, we believe, 
can hardly be correctly made—we still must see that that 

- port presents no corresponding advantage in the commercial 
sense we have referred to. With the exception, indeed, of 
the Persian Gulf trade, Bombay may be said to constitute 
a cul-de-sac as regards shipping en route. It is mainly a 
port of final arrival. Apart from that fact, Bombay is 
already possessed of ample dock accommodation for vessels 
of the mercantile marine, and its claims for further dock 
construction cannot therefore be supported by any purely 
commercial consideration such as we have said must weigh 
so heavily in favour of the selection of a Ceylon port. It 
seems to us, therefore, to be evident that any choice must 
necessarily lie between Colombo and Trincomalee; and 
that narrowing the subject brings us once again to the 
question of the disability to which we have above stated 
Colombo is at present subjected. 

In our previous article we made mention of the refusal 
of the Governor of Ceylon to comply with the requisition 
of the inhabitants of that colony to undertake at once 
the construction of the northern breakwater, which Sir 
John Coode states to be required to insure perfectly still 
water in their newly-formed harbour. We then stated 
our opinion that the objections advanced by him appeared 
to us to rest upon most untenable grounds; but it is not 
our intention to further revert to them here. But the 
whole aspect of the question, as it was at that time pre- 
sented to the governor, has since been changed. It is only 
by the construction of this northern breakwater that an 
eligible site for the dock, called for by our naval necessi- 
ties, can be obtained at Colombo. If, therefore, the 
Colonial-office, in its desire to uphold Sir Arthur Gordon’s 
decision, refuses to view the matter under this changed 
aspect, Colombo must lose the inestimable advantage of 
securing that the projected dock shall be added to its 
present accommodation. As we have said, the Admiralty 
cannot afford to wait. We have pointed out the causes 
which make its wants urgent, and no blame can rest upon 
its officials, if, finding the indisposition to make Colombo 
available still remains operative, it decides, when Sir John 
Coode’s report is received on his shortly expected return 
to England, in commencing at once upon operations at 
Trincomalee. 

We have before advocated, and have in this article 
further advocated, the superior claim in a commercial 
sense which Colombo possesses, but we cannot expect other 
and higher considerations to be set aside in, its favour. 
It seems to us, from the information received since last 
writing on this subject, that the determination of the 
matter rests entirely with the colonists of Ceylon, or 
rather, with those authorities who somewhat arbitrarily 
control the expenditure of the revenue. We cannot doubt 
but that the decision practically rests with the present 
governor of the colony, Sir Arthur Gordon. A very grave 
responsibility must remain with him should he fail to see 
how great an error he will commit, and how largely he must 
sacrifice the interests entrusted to him, should he longer 
hesitate with respect to them. 


MR. HAWKSLEY AND HIS REMUNERATION. 


A SINGULAR grievance on the part of Mr. Hawksley, C.E., has 
arisen out of the dispute respecting the Vyrnwy Waterworks, to 
which we referred some time ago. The discovery that these 
works would cost much more than had been contemplated 
showed that changes in the designs had been made by Mr. 
Hawksley, the engineer-in-chief, or by Mr. Deacon, the resident 
engineer and Liverpool water engineer, or by both, without the 
joint action and accord intended: hence the excess over 
estimates. The controversy thus created resulted in the resig- 
nation of Mr. Hawksley, but the matter did not end there. It 
appears to have degenerated into an unworthy wrangle, in the 


course of which the statement was made that Mr. Hawksley, as 
engineer-in-chief of the Vyrnwy works, had been receiving 
£10,000 a year “for doing nothing.” To this serious 
indictment Mr. Hawksley gives a direct denial. “I, with 
a large staff,” he says, “have worked most assiduously and 
energetically for the Corporation for six years, during which 
time I have been paid exactly £9000, and have expended in cash 
much more than that amount. I am, in fact, largely out of 
pocket at the present tine ; but I have claims under my agree- 
ment which, when liquidated, will cover my outlay, and leave 
me an unsatisfactory remuneration besides. Of course I can 
expect no more than I am strictly entitled to, however bare may 
be the result. By remaining in office I might in some measure 
mend my pecuniary status, but this—after the treatment I 
have received—I cannot descend to.” Having thus dis- 
posed of that misstatement, Mr. Hawksley corrects another. 
it seems to have been said that his resignation was due 
to a personal squabble between himself and Mr. Deacon. 
That, however, he states, is not the case, but is the 
result of the very disagreeable discovery made by Mr. Forwood ” 
—a prominent member of the Liverpool Corporation—* that 
there had been (1) a concealed agreement ; (2) a claim to a joint 
engineership—not disavowed even by the Water Committee till 
a few days ago, and then too late, for 1 had, in pursuance of my 
notice of the 18th of July, previously vacated my office; and 
(3) an expressed intention to hold me responsible for the un- 
sanctioned acts of an—unreal—assistant, who has persistently 
asserted a position of equality, and has therefore established a 
‘dual control’ at, as is pretended, my individual risk.” Mr. 
Hawksley’s resignation is expected to receive future considera- 
tion by the Town Council, so that the matter is not even now 
closed; but it may be hoped that it will soon be concluded 
amicably, despite the strong things that have been said. 


THE THREATENED GENERAL STOPPAGE OF COLLIERIES, 


THE greater portion of the large colliery districts of the United 
Kingdom is again threatened with a cessation of labour, and 
afterwards with a limitation of the output, if such a scheme 
can be ever got to work, which is more than doubtful. Those 
who are interested in mining pursuits need not be told that 
several similar attempts have been fruitlessly made. The minutes 
of the three days’ conference, which was held last month with 
closed doors at Nottingham, state that the Credential Committee 
reported that 111,300 men were represented by nineteen dis- 
tricts. Of these 34,000 are returned as belonging to the 
Yorkshire Miners’ Association, 15,000 to the North Statiordshire 
Miners’ Federation, 8000 to Ashton and Haydock, 9000 to Derby- 
shire, 6900 to the Lancashire Miners’ Federation, 6000 to West 
Bromwich, 3700 to Nottingham, and 3000 to the Wigan Miners’ 
Association. It would therefore seem that the decision 
that all districts demand an advance of 15 per cent., or a cessa- 
tion of labour, was come to by Lancashire and Yorkshire dele- 
gates who represented over 64,000 men and boys. Both districts 

pear to be favourable to the carrying out of the resolutions. 
The council of the Yorkshire Miners’ Association has met 
during the week and decided that the coalowners shall be 
appealed to for an advance of 15 per cent., and for the establish- 
ment of a scheme for regulating wages in future. The replies of 
the owners are to be laid before a conference of the Yorkshire 
delegates to be held on Wednesday, October 14th, at Barnsley, 
whilst on the following day the whole of the districts 
meet at a conference to be held at Manchester, when 
in addition to receiving reports, the best means of limiting the 
output of coal will also be considered. It is worthy of note 
that neither Durham, Northumberland, nor theScotch miners are 
taking any part in the movement. So far as Yorkshire isconcerned 
the miners have scarcely recovered from an eight weeks’ strike, 
waged to resist a reduction of 10 per cent., which, notwithstand- 
ing all efforts put forth, took effect. Should the men agree to 
come out there can be no doubt but that another fierce battle 
will be the result, as the owners are banded together in an 
Assurance Association for Mutual Protection, which of late has 
become considerably stronger, each owner paying a tonnage rate 
of 6d. on the quantity raised, and compensation in return if their 
pits are shut up. 


OUR MERCANTILE NAVY. 


Tue reports of the Registrar-General of shipping and sea- 
men are acquiring interest because it is becoming clear that 
the lessened building of vessels and their frequent loss are 
at last affecting the total of our carrying power. Taking the 
last return we find that there were added to the registries 
114 vessels, the net register tonnage of which was 38,974 tons, 
and the horse-power 2708. In the same period there were 
removed from the registries 166 vessels, the net register tonnage 
of which was 37,915 tons, and the horse-power 3158. It thus 
appears that at the first blush the tonnage removed in one of 
the summer months is nearly equal to that of the tonnage 
added, whilst the horse-power of the vessels removed is greater 
than that of the vessels added. This divergence is explained 
easily by the remembrance of the heavy building of sailing 
vessels of late. The carrying power is now much more indicated 
by the horse-power than by the ton, and thus it is clear that at 
the present time we are reducing the capacity of our mercantile 
navy. If the details from which the above figures are sum- 
marised are examined, it will be found that the tendency is 
more marked, for the ships added include numbers of small 
vessels for river service or other special use, whilst those 
removed from the register are chiefly vessels of the usual sea- 
going type. We may add that of the ships removed from the 
registers, forty-one were broken up, a very large number out of 
166, but a number which will probably cause a reduction of the 
losses in the future. Of those broken up, one dated back to 
1817, and several to the years between 1830 and 1840; so that 
it would appear that the mercantile navy is being not oily 
thinned by sea loss, but also by some of the older vessels being 
weeded out. It is one of the not unusual accompaniments of a 
period of low values in vessels and of cheap construction, and it 
is a fact which will have its influence not only on the freight 
market by lessening the competition therein, but also on future 
construction, by thinning the working fleet and causing the need 
for increased building in the future. 


WAGES AND COMPETITION IN THE IRON TRADE. 


THE wages question is again coming to the front in the South 
Staffordshire iron trade. The matter is the more important 
since any step towards an alteration in the rate of payment 
which is taken in Staftordshire directly affects all the other iron 
trade districts, excepting the North of England and South 
Wales. Certain of the Staffordshire ironmasters are complain- 
ing that, as they put it, “just for the benefit of two or three 
of the leading bar firms,” they are paying wages based upon a 
wholly fictitious price of iron. For nearly three years the quo- 
tation for marked bars has stood at £7 10s., and this quotation 
it is which regulates wages in the mills and forges. For a long 
time past, however, the quotation has been hardly more than 


nominal, except in the case of two or three firms indicated, and 
members of the trade are now beginning to assert that the time 
has arrived when wages should be paid upon a more actual 
basis. The question is forced upon the masters’ attention with 
the greatest earnestness by reason of the increasing competi- 
tion from the North of England. This competition began 
in angles, and some other engineering sections of iron, it 
then extended to plates and some sorts of sheets, and now it is 
manifesting itself in small merchant sections, such as strip for 
the manufacture of wrought iron tubes, and the like. These irons 
are being supplied to Staffordshire consumers in considerable 
lots at prices much less than those which native makers can 
afford to accept. In the forges and mills of the North of Eng- 
land wages are being paid which are sensibly lower than those 
in Staffordshire, and if the impending arbitration in the North 
should result in another fall in wages, the position of Staffordshire 
will be still further unenviable. The Wages Board there has 
already held an informal sitting, and it is clear that some altera- 
tion will have to take place before long. 


THE NORTH BRITISH RAILWAY, 


THERE are few railways possessing more interest just now than 
the North British Railway, because of its share in the building 
of the bridges needed to give completion to its line. In the 
past half-year the North British Railway expended on new 
works, apart from the capital expended on the Edinburgh and 
Southside Railway, the sum of £215,400, a considerable sum for 
the line. Out of that sum there was spent on the new Tay 
Viaduct during the six months £95,817, none of which was on 
the land or compensation, but all on the needed works them- 
selves, It is intended to continue the expenditure at the same 
rate for the half-year which is now entered on, the estimated 
expenditure being £100,000 for the current half-year, and 
£174,572 for the future period during which construction may 
be needed. Except the doubling of the line north of the Forth 
Bridge, and the construction of the Glenfarg line, this is the 
only work of first-class magnitude the North British Railway 
has in progress, and those who know the estimated cost of the 
Tay Bridge will see from the figures of the estimated 
expenditure above given that a large part of the work 
is being done with some rapidity. The entire further 
expenditure of capital of the North British Railway from the 
end of its last half-year is put at £1,184,474, and the Tay 
Bridge, as we have seen, would take up about a-fourth of that 
amount, whilst the Forth Bridge line takes nearly £435,000. 
Apart from these great works the North British has nothing of 
much moment in hand, and thus the progress of the works it 
has been committed to, and which it has now in progress, will be 
watched with the greatest interest. They would not only very 
greatly facilitate the traflic between England and Scotland, but 
they would make complete practically one of our great railways 
in the North, one which is approaching its forty-second year. 


PUTNEY BRIDGE, 


Tuis fine work now nearly approaches completion. It may 
be said, indeed, that little remains to be done to it save the 
superstructure above its arches. When their centreings 
are finally removed this bridge will undoubtedly vie in 
beauty with any of its numerous forerunners on the Thames. 
It can hardly be said that we view without regret the demoli- 
tions which the construction of its approaches have rendered 
inevitable on the Putney bank of the river. Perhaps there does 
not now anywhere remain to us a more quaint or old-world 
“bit” than has been sacrificed to utilitarian ends, Photo- 
graphs will doubtless preserve to us the memory of those 
old gabled houses which offered so picturesque an entrance to 
the Putney High-street. They must have dated, we should say, 
from the fifteenth century, and it is regrettable that they could 
not have been preserved. Their demolition was, however, quite 
unavoidable. Perhaps no Thames bridge had a more dangerous 
approach than had the old structure, which is soon to be also 
removed, and no antiquarian consideration could have been 
permitted to stand in the way of the avoidance of a similar 
danger in the case of the new bridge. Very considerable 
ingenuity has been shown in overcoming the ditficulties which 
presented themselves in the formation of the new southern 
approach. The sudden branching off of the river-side road just 
at the southern abutment made it most embarrassing to deal 
with, and we congratulate the designer upon the skill shown in 
overcoming the obstacles in his way. 


THE PLUMBING TRADE, 


We are glad to observe that the Plumbers’ Company is pre- 
paring to take active steps to meet the many complaints lately 
made as regards the inefficient manner in which much of the 
plumbing work is done in new London houses. In no better way— 
should the action of the company prove successful in remedying 
the evil—could the usefulness of the much-abused City Guilds 
be demonstrated. It is no use our making stringent sanitary 
laws affecting house construction, so long as the criminal 
negligence of workmen renders them absolutely inoperative to 
secure the safety to health and life contemplated by them. We 
use the word “criminal” advisedly, for it is little less so on the 
part of a workman to so negligently perform his duties, or alto- 
gether neglect them, as to render possible the sacrifice of life or 
health. We daily have complaints of the perfunctory manner 
in which many men of the present day perform their work ; 
but in no case does it present a more serious aspect than with 
men to whom are entrusted measures affecting so largely the 
public well-being as are those connected with the plumbing 
trade. We should protest against a slur being cast upon the 
whole body of a most respectable and highly valuable trade 
owing to the disgraceful shortcomings of a few unworthy 
members of it. These, we may hope, the action of the 
Plumbers’ Company will soon cause to be driven from it. It 
is too bad that such men, knowing the ease and rapidity with 
which their shortcomings are concealed, should expose our whole 
population to an insidious and fearful danger. 


THE PUMPING ENGINE IN STAFFORDSHIRE, 


SuccEstivE information concerning the important work which 
is now being performed by the pumping engine in South 
Staffordshire in connection with the draining of the collieries 
was afforded on Wednesday at the annual meeting of the Com- 
missioners having charge of the operations. By the construc- 
tion of numerous levels along which the underground water is 
allowed to flow from various localities where it has hitherto 
been impounded to those shafts in central situations where the 
powerful engines of the Commissioners are at work, great 
economy is being effected in the engine power required. In the 
middle of last year the Commissioners were working fourteen 
engines, These have now been reduced to eight, and during 
the present year three more engines will be stopped. The 
cost for working the pumps for the t fiscal year is set down 
at £15,500. This was nearly £4000 less than in the previous 
year. The working cost this year is estimated at £9000, and 
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that for the year after at £7000. Thus it will be seen how 
considerable is the saving which is being effected. But £7800 
has had to be spent during the year upon the construction of 
levels, to say nothing of considerable sums previously spent, in 
the same work, The expenditure is, however, wise, since 
collieries are now being rendered available for work which have 
for years been under water. The surface works of the Com- 
mission are also rendering valuable service. 


LITERATURE. 


Ihstory and Description of the Manchester Waterworks, By 
Joun Freperic La Trope Bateman, F.R.S., Past President 
Inst. C.E., F.G.8., &. London: E, and F, N. Spon. Man- 
chester: 8. J. Day. 1884. 4to, 

Tue good books on water supply are so few that one from 

so high an authority as the author of that before us is a 

very valuable acquisition; for although it relates to the 

supply of but one town, that town is very large, and 
the works so extensive and varied, that this really is a book 
on waterworks generally. We believe Mr. Bateman is the 
first constructor in very extensive practice at home and 
abroad who has given a comprehensive account of the 
works he has carried out; and his monograph will not only 
be found of great value to engineers, but there is much in 
it that will interest all who have any concern in the 
ag ogy of towns and the welfare of their inhabitants, 

he book contains 291 pages and about sixty plates, 
besides portraits of the author in 1859 and 1884, the 
period through which it has been in his hands, his con- 
nection with the Manchester water supply dating back 
fifteen years earlier than the first of these dates, 

The first parts of the book are historical, and are of 
much interest, as showing how even the practical inhabit- 
ants of a town like Manchester may be imposed upon by 
the promoters of a private company. In 1808 two public 
meetings were held concerning the water supply, and a 
committee was appointed by resolution for taking into con- 
sideration two schemes for the supply of Manchester from 
the Irk and the Medlock, the resolution suggesting that 
the management of the water supply should be in the 
hands of the inhabitants, to whose advantage the profits 
should be applied. In 1809 the committee drew up and pre- 
sented a report briefly describing two schemes, one of them 
proposing to take the water from the Irwell—a fact which 
shows that little apprehension then existed concerning 
the rapidity with which the growth of manufactures on the 
Irwell banks would convert that river into a sewer. The 
other proposed to take water from the Larne at the 
Dukinfield Weir by canal. The committee believed either 
of these schemes preferable to those proposed by the 
private companies, and entered fully into the means of 
raising the money by the town and the management of 
the works by and for the inhabitants. One of the private 
companies, however, succeeded in carrying its Bill in 
opposition to the town. This was the Manchester and 
Salford Waterworks Company, commonly called the Stone 
Pipe Company. “Then,” says Mr. Bateman, “commenced 
the perpetration of one of the most barefaced and nefarious 
pieces of jobbery which has ever disgraced the annals of 
private companies, replete as they are with instances of 
dishonesty.” For many years the general body of the 
proprietors of this company and the town of Manchester 
were given over to the tender mercies of a small body of 
men who were the owners of a quarry of oolitic sandstone, 
from which they manufactured pipes under a patent 
granted to Sir George Wright in 1805 for cutting pillars 
or tubes from wood or stone. It was with a view of 
extending the sale of their pipes that they projected the 
waterworks, and as a first step to prevent competition they 
agreed with Sir Oswald Mosley, the Lord of the Manor, 
for the purchase of his interest in the small waterworks 
which then existed for £624 10s.1d. It was this company 
so inaugurated that carried its Bill through Parliament 
in spite of the opposition of the town. Things were 80 
arranged that the few owners of the stone pipe company 
secured £14,000 for their part of the affair, and remained 
proprietors in the waterworks company, the latter being 
adroitly made to pay a second time—though not at all to 
Sir Oswald Mosley—for the original waterworks; even the 
rent which had been agreed for, and which the stone pipe 
company ought to have paid to entitle it to sell the 
concern, being transferred to the waterworks company. 
Enormous prices were paid for the stone pipes, 18in. being 
45s. per yard; 12in., 30s. 9d.; Gin., 11s. 6d.; and 3in., 
4s. 1ld. per yard ; iron pipes being at the time 30 per 
cent. cheaper, and soon after 70 per cent. cheaper. The 
company got into difficulties, it need hardly be said ; the 
pipes were paid for long after they had been found wholly 
unable to stand the pressures, and it was not until the 
money was gone and the company £50,000 in debt that 
the clique of directors interetad: fe the stone pipes ceased 
to order and pay for stone pipes. Towards the latter 0 
of the history of this clique there were only four members 
of it on the directorate, and yet they managed to hold 
their own until not another penny could be got. Man- 
chester found itself in a very awkward predicament, but 
was almost powerless, as it had no power to expend money 
in opposing in Parliament any set of individuals, how- 
ever much harm they might be doing. ; 

In 1821 the company had to apply for power to raise 
moré money, and in 1823 for an Act for constructing large 
reservoirs n Gorton, about four miles from Manchester, 
which had rapidly increased in size. Up to this time the 
waterworks had consisted of a couple of small settlin 
ponds at Beswick, into which water from the Medlock 
was received, and a larger reservoir, about seven acres in 
extent, into which water was pumped from the settlin 
ponds by a single-acting Bolton and Watt engine o 
45-horse power. Upon these works the company had 
managed to throw away between 1809 and 1823 no less 
than £228,000, and had not paid asingle dividend. The 
Gorton works were completed about 1826, and the water 
conveyed to Beswick vy three miles of 18in. cast pipe. They 
were constructed under Nicholas Brown, of Wakefield, but 
they had to be materially altered by Simpson, who sub- 
sequently became engineer of the works. In 1831 the 


company first paid a dividend. Up to this time a rain 
gauge, except in the hands of a philosophical observer, 
was unknown, and all work involving hyetological ques- 
tions was done by rule-of-thumb. In 1835 the author, 
with Fairbairn, was engaged by the millowners to prepare 
plans for the n reservoirs, for which an Act was 
obtained in 1836, and the works completed in about three 
years under the author. Here the author commenced a 
series of observations on rainfall, evaporation, &c., which 
he pursued also elsewhere. Meanwhile observations had 
been made with rain gauges on house-tops, and published 
under the authority of Dr. Dalton; but although these 
were useless, a good deal of opposition to the fact that less 
rain falls on the top of houses than on the ground had to 
be overcome by those who carried out under proper 
methods rainfall observations in various places, and some 
time subsequently the fact that less rain fell in the valleys 
than on the hills was ridiculed. 

Mr. Bateman’s first connection with the Manchester 
water supplies commenced in 1844, when he was called 
upon to advise upon the best means of obtaining a new and 
— supply for Manchester. He had by this time 
collected and systematised extensive observational infor- 
mation of the rainfall and character of the surrounding 
country, and was ready to send in an exhaustive report, 
accompanied by a scheme which, though not immediately 
followed, has since been carried out. Compensation claims 
on the part of the millowners at the time were so heavy 
that the company was afraid to undertake the burdens 
imposed, and withdrew the Bill lodged. Other projects 
were started, and the Manchester Corporation stepped in 
and op’ . After this, amongst others, the Manchester, 
Sheffield, and Lincolnshire Railway Company promoted a 
project for applying the — water of the Peak Forest 
and Macclestield Canals to the supply of Stockport, Man- 
chester, and Salford. This was subsequently dropped by 
arrangement with the Corporation, who promoted new 
Bills in 1847 and 1848 we tap them to create new 
works and purchase the existing works of the old company. 
The Corporation became of the latter in 1851, 
and Mr. Bateman was engineer of the new works, Under 
him the first works undertaken were the Woodhead 
Reservoir and the Mottram Canal. From this time the 
history passes into that of the works executed, and the 
second part of the book is descriptive of the new works. We 
cannot follow the author in his account of the construction 
of the several reservoirs, and the difficulties that were met 
with in the tunnel in consequence of a bed of quick- 
sand. The account is not only interesting, but contains 
a great mass of descriptive facts of high value relating to the 
distributing pipes and mains and all the arrangements for 
control of the water for domestic, manufacturing, and fire 
uses. Results of experiments on the flow of water through 
pipes under different heads are given, and through gauge 
plates, with a view to determination of the quantity of 
compensation water given to different mill courses. The 
author does not, however, enter into any of these questions 
from a general theoretical point of view; nor upon any 
abstract hydraulics as concerns waterworks generally. 

Much valuable information on different kinds of water 
and their effects is also given. An account of the Thirlmere 
scheme forms the latter part of the text, with the exception 
of several appendices, which give more fully the details of 
the history of old Manchester and its water supply, of the 
stone pipe company, reports on the rainfall observations 
and the methods of conducting them, gaugings of rivers 
and brooks, reports on projects, and general instructions 
of the Corporation Waterworks to authorised plumbers. 
The plates comprise maps of the watershed and supply 
areas, diagrams graphically showing rainfall over years, 
plans of the reservoirs, and drawings of the whole of the 
works, embankments, weirs, apparatus and machinery of 
all the existing works. The Thirlmere Works being in 

rogress are not illustrated, except by plans of the reservoir, 
co and map of the district through which: the aqueduct 
will pass. The plates are in every respect well executed, 
and the whole book is worthy of the great works which it 
describes, and which are a monument, to the skill of their 
engineer. 


COMPOUND LOCOMOTIVE—WEBBS PATENT— 
FOR THE COMPANHIA PAULISTA. 


WE illustrate on page 280 a Webb’s patent three-cylinder com- 
poundengine, constructed by Messrs. Sharp, Stewart & Co., forthe 
Paulista Railway. Thislineis situated in theinterior of the province 
of Sao Paulo, Brazil, commencing at the terminus of the Sao Paulo 
Railway, at Jundiahy ; and as the coal for the use of the engines 
has to be imported from England and conveyed inland, it will be 
readily understood that economy of fuel is one of the first con- 
siderations. Mr. Hammond. the engineer of the line, therefore 
desired to make a trial of Webb’s compound system; and the 
engine now illustrated was ordered, the contract being placed in 
the hands of Messrs. Sharp, Stewart, and Co., who had already 
supplied the company with bogie passenger engines which had 
given excellent results, duplication with these engines as far as 
possible being kept in view. In designing the compound engine, 
therefore, the builders retained as many as possible of the gene- 
ral features and details of the former engines, while introducing 
the three-cylinder arrangement, using the bogie as before, and 
duplicating the boiler and many other principal parts. As 
regards the compound arrangement, it is similar to that of the 
London and North-Western compound engines, which need 
hardly be again described The leading dimensions are :— 


Cylinders, diameter of high-pressure .. Oft. 11}in. 
Stroke of high-pressure... .. .. .. 1ft. 10in. 
Diameter of low-p 2ft. 2in. 
Stroke of low-pressure .. .. 2ft. Oin. 
Wheels, diameter of driving .. .. .. .. .. .. 5Sft. _ 
Wheel base fixed . 7ft. 9in. 
Wheel base total... Sin. 
Boiler, length of barrel loft. 4in. 
eter of barrel .. .. 3ft. 10gin, 
Number of tubes, brass .. 156 
Diameter of tubes outside .. .. .. 2im 
Heating surface, fire-box and midfeather.. .. .. 99 sq. ft. 
Grate area 16°75 sq. ft. 


In a further impression we shall give additional drawings. 


THE ANTWERP EXHIBITION. 
No. VI. 

Harp ty, if at all, second in importance to the display 
of the Société Cockerill, which we have already described, 
is that made by Messrs. Claparede and Co., of St. Denis. 
This is one of. the most eminent engineering firms in 
France, old-established,; and possessing a high reputation. 
The exhibit of the firm consists of the complete machinery 
and bvilers of the armoured gunboat Phlégéton, and 
everpa the highest interest, because it is of the very 

test type, and is in many respects a wide departure from 
normal practice. We are enabled, through the courtesy 
of Messrs. Claparede, to place before our readers a com- 
plete set of illustrations of the machinery of the Phlégéton, © 
the publication of which we commence this week. 

The stand of Messrs. Claparede and Co. occupies a con- 
spicuous position near the centre of the Machinery Hall. 
On a slightly raised platform, which may be taken to 
represent the floor of the engine and boiler-room of the 
Phlégéton, are placed the boilers and engines, just as they 
will stand in the ship, and at the end of the platform are 
the two four-bladed gun-metal screws, No attempt has 
been made, however, to reproduce the sides of the ship. 
On page 276 we give a general view of the whole in place 
in the ship, with various cross sections. It will be seen 
that she lies low in the water and is armoured, but the 
details of the armour are not made public. The draught 
of the vessel is 11ft. Gin, her beam being nearly 40ft. 

e engine-room is 27ft. 7in. long; the boiler-room 
31ft. Gin. Steam is supplied by four boilers of the loco- 
motive type, with a large steam drum on the top of each. 
They are each 19ft. 8in. long and 4ft. 7in. diameter. On 
page 277 will be found an enlarged view of the boilers. 
The annexed table gives the principal dimensions of each :— 


Boilers of Phlégéton. 
Heating surface of fire-box ... ... ... 108 square feet. 
do. do. of tubes... ... «+ 796 square feet, 
Total do. Sac .. 904 square feet. 
Grate surface ... ... ... ... «.. «. 21°5 square feet. 
Calorimeter through ferrules of tubes... 2°50 square feet. 
section of uptake tochimney ... 3°55 square feet. 
Number of copper tubes... : 
Diameter of do. . L57in. + 1°73in. 
Normal pressure ... 861b. 
Water space... ... ... 164 cubic feet, 
Steam s 
The boil ers will carry with safety when 


It will be seen that the boilers and engines are dupli- 
cates throughout, entirely independent of each other, and 
separated bya water-tight longitudinal bulkhead. There are 
also transverse bulkheads, Thespace occupied inthe breadth 
of the ship by each pair of boilers is only about 10ft. 4in. 
The space between the boilers and the ship’s side is stowed 
with coal, occupying a space about 7ft. 3in. wide, and afford- 
ing considerable protection. The ship has a very wide space 
between the external and internal skins, the frames indeed 
being not less than 2ft. Gin. deep. The boilers are worked 
with forced draught, the air being driven in by two inde- 

ndent fans placed inside the aftermost boiler-room bulk- 
lal, asshown. An air-lock is provided in this bulkhead 
to give access to the stokehole. At each side of this last 
is placed a donkey pump within a recess in the coal 
bunker, as shown very clearly in the cross section. The 
air fans draw in at the centre and discharge at their cir- 
cumference into the stokehole. They are driven each by 
an independent engine. The arrangement of the boilers, 
and the design and workmanship of all the fittings, leave 
nothing to be desired, being quite equal in every respect 
to anything to be found in our own Navy. 

The engines are horizontal direct-acting; they have 
nothing to do but drive the propellers; all other func- 
tions, such as working the air pump, being performed 
by entirely independent compound engines, which 
we shall illustrate in a succeeding impression. The dia- 
meter of the high-pressure cylinder of the main engines 
is 26in.; that of the low-pressure cylinder, 45in.; the 
stroke, 193in.; number of revolutions, 160 per minute. 
The screw propellers are of gun-metal, finished all over 
the faces by means of a rotating tool somewhat similar to 
a slot drill, which appears to be a much better method of 
getting up the surfaces than filing, as practised in this 
country. The engines are admirably designed and are 
very handsome. Balancing has been carefully attended 
to, and the method adopted of securing the balance 
weights by a dovetail is well worth examination. The 
connecting-rods are 39jin. long centre to centre, or no less 
than four cranks, a very favourable proportion. The 
slide valves are balanced, and there is Meyer’s cut-off 
valve to the high-pressure cylinder. Reversing is effected 
by a Stephenson link motion. The crank pins and crank- 
shaft are 7}in. diameter. The crank pins are 11°8in. long. 
The forward main bearing is the same length as the 
crank pins, but the two aft bearings are each no less than 
18in. long. The engines are so placed in the ship that 
the screw shafts diverge as they approach the stern. 
The propellers are 9ft. 3in. diameter. We do not know 
the pitch. We shall reserve what we have to say further 
until we can publish engravings of the remainder of the 
machinery of the Phlégéton. 


Navat ENGINEER APPOINTMENTS.—The following appoint- 
ments have been made at the Admiralty: —George R. T. 
Cummings, engineer, to the Pembroke, additional, for the 
Warspite; Thomas Scott, engineer, to the Hector; John E. 
Johnson, engineer, to the Pembroke, for the Benbow; Charles 
E. Stewart, engineer, to the Indus, for the Bellerophon ; Charles 
— and William J. Andrew, engineers, to the Asia, addi- 
tional. 


Tur University CoLLEcE, LoNDON.—The session 1885-86 in 
the department of Applied Science and Technology of this College 
has commenced. The Engineering and Mechanical Technology is 
under Professor Alexander B. W. Kennedy, M.I.C.E., who will 
give a series of ten special weekly lectures ‘On Mechanisms,” 
commencing at 6.15 in the evening, for the conveni of stadents 
engaged in business during the day. These lectures will be illus- 
trated by diagrams and models, and will commence on Tuesday 
evening, the 13th inst. The Civil Engineering courses are under 
Professor L, F, Vernon Harcourt, M.A., C.E. 
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nent bridges and ballasting in progress. For 30 miles from Nari 
Gorge into Hurnai Valley at Spintangi earthworks more or less 
finished; bridges not commenced, but girders at Sibi. From 
Spintangi to Quetta service road for country carts made for whole 
distance except two miles through Chappar Rift; railway works in 
this length only lined out. Nothing further done towards Gulistan, 
but works known to be light. Expenditure to end of 1879-80, 
90 lakhs; expenditure already sanctioned and mostly spent for 
1880-1, 160 lakhs. Probable future expenditure about 150 lakhs. 
Grand total about 400 lakhs from Indus Valley to Gulistan Karez. 
These figures include home charges and about £800,000 for indents 
about to be submitted for broad-gauge stock and materials, but are 
subject to a reduction of £600,000 for previously purchased metre- 
gauge material now available for use on other railways. Expendi- 
ture does not provide for railway beyond Gulistan.” 

A few days after the receipt of this telegram the Secretary of 
State decided that he could not sanction the completion of the 
line to Gulistan, and from that date until the Russian occupation 
of Merv nothing whatever was done to continue the line beyond 
Nari or to improve the means of communication through the 
Bolan. Some of the material collected was diverted to other 
lines, the whole of the works begun were suspended, and four 
precious years were allowed to pass away without the addition 
. > single mile to the most important strategical line in British 

ia. 


It is not easy to state with any degree of the cost 
entailed by the abandonment of the line in 1880, for the only esti- 
mate received was that contained in the telegram previously 
quoted, which fixed the total cost at 400 lakhs. A fair statement 
of the case seems to be that the estimate was not sufficiently com- 
plete to enable a judgment to be formed of the exact amount 
which had been expended when the operations were discontinued. 
The 400 lakhs included the cost of the Sibi line—about 150 miles 
in length, with the branch to the foot of the Bolan—which may be 
taken at 150 lakhs, and also about 50 lakhs’ worth of material 
diverted to other lines. The greater portion of the future expen- 
diture of 150 lakhs may also be deducted, as the order for stopping 
the work was given very soon after the date of the telegram. 
Moreover, no account has been given of the condition in which the 
abandoned works were left, or of the state in which they were 
found when operations were recommenced in 1884; but it may be 
presumed that the cuttings and embankments were left in a ser- 
viceable state, and the girders and rails left on the spot would also 
be of use. The loss incurred will therefore lie between the 50 
lakhs unaccounted for and the value of the work and materials 
remaining at the time of recommencing operations. This view is 
corroborated by the official statement in the Budget of 1881 that 
55 lakhs had been charged to military operations on account of the 
abandoned section of the Candahar Railway. The loss may, 
therefore, be computed at about half a million sterling, but even 
this considerable sum must be deemed a minor loss to the sacrifice 
of four years in point of time. 

It seems almost incredible, but it is none the less a fact, that the 
official history of this line is a complete blank from October, 1880, 
till April, 1884. At the latter date the Russian occupation of 
Merv was not merely authenticated, but it had forced upon the 
minds of those Ministers who had stopped the line in 1880 the 
conclusion that it was absolutely necessary to resume what had 
been abandoned, and to push on railway communication with 
Pishin. On April 24th, 1884, Lord Kimberley addressed a despatch 
to the Government of India stating that he had decided that the 
construction of the line from Sibi to Quetta should be recom- 
menced, and desiring that measures might accordingly be taken 
without any delay. The matter was considered so urgent that the 
substance of this despatch was telegraphed to the Viceroy. The 
Viceroy’s reply—not only to the telegraphic summary of this 
despatch, but also to an earlier inquiry for information in 
January of the same year—dated May 6th, 1884, stated that 
measures were being taken for as speedy a prosecution of the 
works as the nature of the country and the trying changes of 
climate would pee Bridge-work and permanent-way materials 

by telegraph, and authority was solicited for a 
branch line of ten miles from Bostan to Shebo, in the Pishin Valley, 
and in the direction of Gulistan Karez. This request was com- 
plied with, and every effort was made to expedite the despatch of 
the uired material to India. Estimates of the cost of the 
Scinde-Pishin State Railway, which did not include the expendi- 
ture in the Bolan Pass, were subsequently received, and they 
amounted to 265 lakhs, to be distributed as follows :— 


Total .. se 


From this statement it will be perceived that the line to Shebo 
was expected to be finished during 1887. We may now describe 
the amount of the work accomplished since the recommencement 
of the line. 

At the end of October, 1884, the whole of the earthworks from 
Hurnai to Garkhai—a distance of 65 miles—had been completed, 
with the exception of the heavy cutting at Mud and some 
less difficult portions. More than half of the tunnel headings of 
the Chappar Rift had been driven through, material for most of 
the bridges had been collected, and the final portion of the line to 
Quetta, i.c., from Bostan to Quetta, had been planned and marked 
out. In reply to the Secretary of State’s instructions that “the 
line should completed with the utmost _—— speed con- 
sistent with economy of construction,” the Viceroy replied that 
the line might be expected to be completed in the official year 
1887-8 ‘‘if funds are regularly forthcoming and other conditions 
are favourable.” In the spring of the present year various reasons 
made it appear desirable that, while the main line was in progress 
beyond Hurnai, something should be done to improve communica- 
tions with Quetta through the Bolan Pass. The er will more 
easily grasp the difference between these two lines if we state 
here that by the direct route Quetta is 80 miles distant from Pir 
Choki, the last station built in 1880, and situated at the entrance 
to the Pass, while it is 146 miles from Nari, the last station built 
in the same year, vid Hurnai, Chappar, and Bostan. The Viceroy 
sent the following telegram on this subject at the end of April:— 

“*Tn order to relieve transport in lower part of Bolan Pass under 
present circumstances, we have tioned the temp y exten- 
sion of the existing line from the entrance of the pass as far as 
Mach, or about fifty-two miles, and also expedients by winding 
engines probably seven miles further to the summit of the Be 
where junction with the Scinde-Pishin line will be effected. Work 
—— Colonel Lindsay began April 20th and is being prosecuted 
actively.” 

This telegram was followed by another to this effect :— 

“Under present circumstances we consider it indi ble to 
extend this line from Quetta back to the top of the Bolan Pass 
and also from Shebo to the foot of the Amran range.” 

All the Viceroy’s proposals were sanctioned by the Secretary of 
State in Council, and immense quantities of railway material were 
sent out from England. In consequence of this increased activity 
the Government of India expected in May that the line might be 
ready for traffic as far as Sharigh, seventy-four miles from Sibi, 
in the course of the present month, and as far as Durgai, twenty 
miles further on and at the foot of the Chappar Rift, by the end 
of November. But progress depended upon the completion of 
bridges, as the carriage road was not practicable for girders and 
permanent way material. The line has had to be laid down tele- 
scopically. The realisation of these expectations may have been 
interfered with by the excessive heat, as well as by the exceptional 
floods, and no intimation has yet been received that the line will 
be finished as far as Sharigh by the 1st of November; but the 
skill and perseverance of Brigadier-General Browne, the engineer- 
in-chief, receive the warmest commendation of the Viceroy in 


Council. It may be anticipated with some degree of confidence 
that the line will be — to i, ninety-four miles from Sibi 
and more than half-way from that place to Quetta, by the end of 
the present year. 

The difficulties of constructing this line will be gathered from 
the fact that during the summer months much of the country 
through which it passes is uninhabitable. The labourers have 
suffered from several serious visitations of fever and cholera, and 
in January an extraordinary flood of the Nari river destroyed much 
of the work which had been accomplished during the two previous 
months. The importance of this stream may be inferred from the 
fact of its being bridged no fewer than six times in the course of a 
few miles. In the cold weather the lower part of the line—that is, 
for 40 miles from Sibi—was worked upon, and in the hot weather 
the upper section from Hurnai to Garkhai, the latter of which 
places is situated at the mouth of a defile opening out on the Pishin 
plateau. It is also 33 miles north of Quetta. The chief engineer- 
ing difficulty between Hurnai and Garkhai is the Chappar Rift, 
which has been already mentioned. It has been thus described :— 

“The Chappar Rift is a fissure in the mountains some 24 miles 
in length, through which a mountain torrent forces its way among 
enormous boulders until, issuing at the lower end of the rift, it 
flows almost at right angles to the direction of the rift down the 
Khost Valley to Sharigh. At either end of the rift this stream 
passes through a narrow gorge, in some places only a few feet in 
width, the rocks rising perpendicularly on either side to a height 
in some places of more than 200ft. In the centre—i.e., between 
these gorges—the rift opens out to an oval shape, the sides being 
formed of débris of rock and shale. Through this rift the railway 
has to and as the longitudinal slope of the rift is about 1 in 
20, and the maximum gradient of the railway 1 in 45, it is evident 
that to effect an exit at the uy wr end the line must enter the 
lower end at a very considerable height.” 

This difficulty has been met by some tunnelling, and by taking 
the line for a certain distance up the valley, while the gorge is to 
be spanned by a high-level bridge. At the upper end of the rift 
there are several tunnels, one being of 1800ft.; then a long cutting 
through rock, and finally a second tunnel of 400ft. The tunnellin 
has been successfully a with the aid of dynamite, an 
only one accident occurred, The northern extremity of the Chappar 
Rift works is at Mangi, and about half-way between that place 
and Kach is the second most serious engineering obstacle encoun- 
tered along the line. This is ata wee called Mud Gorge, from its 
dirty appearance. The original plan was to get over this part of 
the route with sev tunnels and bridges; but the course pur- 
sued, after a more careful survey, has been to dispense with 
the tunnels and bridges, and to overcome the difficulty by 
means of a cutting, which is described as probably the stiffest 
throughout the whole of the line. Once at Garkhai which is the 
station ond » the descent to the Pishin plateau is rapid, 
but in order to cross the crest of the mountains between those 
two places recourse has had to be made to a spiral railway—a fact 
described as unique in the history of Indian railways. From 
Garkhai to Quetta there are no serious difficulties, and the only 
bridge of importance will be the one across the Lora stream, eight 
miles from the latter place. The work has been carried on under 
the direct supervision of Brigadier-General Browne, and the 


~~ ee without further removal, and become very productive 


6. Because the surface being below the level of high tide, it will 
allow of the deposit of the solid substances on the surface to the 
height of the banks at present surrounding the island, and yet not 
raise it more than two or three feet above the highest tide. 

7. Because the tide at low water neap tide being 10ft. below the 
surface, and at low water spring tide 124ft. below the surface, there 
exists ample capability of under drainage, which will secure the 
perfect action of intermittent filtration. 

8. Because there exists, and will ever continue to exist, beds of 
sand and shelly débris washed up by the sea on to the shores of the 
island, which will afford material for mixing with the soil of the 
island, and with the sludge of the sewage brought to the island for 
consolidation. 

9. Because the island is situated in near proximity to the outcrop 
of chalk on both sides of the river, which will ensure the delivery 
of lime as a precipitant and deodorant at a moderate cost. 

use the island possesses on the south side a frontage to 
the river, and commands on the north side a station on the London, 
Tilbury, and Southend Railway, which will afford ready means of 
access for materials and produce. 

11. Because the island being watergirt will, if it becomes in its 
entirety the property of the Metropolitan Board, be free from 
oo on the ground of nuisance to neighbours, inasmuch as it 

ill command a marginal breadth upon which no sludge will be 
deposited, separating the deposit basins from the nearest residence 
on the mainland by a space of two-thirds of a mile. Moreover the 
solid matter, when deposited, will be surrounded by banks 10ft. to 
12ft. high, which will confine to very narrow limits any effluvium 
that may arise, whilst the organic ingredients being ae eee 

recipitated by lime, which is itself a deodoriser, the effluvium will 
a reduced to a minimum, especially as the deposited matter will 
be more or less deeply covered with clarified supernatant water. 

12. Because the effluent water, as it leaves the island after 
separation, will be as clear as the river itself, whereby the 
objection of Southend, Gravesend, and other riverside places to 
the present condition of the river—owing to the filthy ooze which 
now rests upon its shores—will be removed. 

13. Because the island, while retaining the solid portion of the 
sewage in earthen basins, as intended, will afford an ey 
of its conversion into a saleable manure for the benefit of the rate- 
payers of the metropolis, whenever advancing science shall develope 
the means of doing so with profit. 

14. Because the detention of the sewage on the island for the 
purpose of separating the solid portion from the liquid will afford 
an opportunity of —s the liquid sewage on farm lands, if 
found profitable, instead of sending it into the sea. This would 
be done by lifting the clarified liquid up to the high ground near 
Rayleigh, which forms the ridge between the Thames and the 
Crouch, five miles distant from the centre of the island, and 200ft. 
above it, whence it would flow by gravitation for service by irriga- 
tion to land extending from 60,000 to 80,000 acres. The great 
advantage which would attend this proceeding and might make it 
a profitable one would be that the tenants could have the sewage 
at such seasons, and in such quantities, as they themselves would 
desire to have it for watering their crops as well as fertilising their 


majority of the labourers come from Scinde. At Sharigh there is | lands 


@ permanent garrison of infantry and cavalry. Mangi, 22 miles 
further on and north of the weg sone Rift, has been the quarters 
of four companies of Bombay Sappers; while Kach, 14 miles 
distant from Mangi, is occupied by the 1st Madras Pioneers. 
Although it would be hard to over-estimate the disadvantage 
under which the Government of India laboured in its frontier 
defences and policy through the suspension of operations on this 
line in 1880, there can be no question of the energy which was 
devoted to the task once it was resolved to resume the work in the 
spring of 1884. The absence of the necessary materials, which 
had all to be sent out from England, involved no inconsiderable 
delay at the commencement, and the exceptional number of bridges 
which have to be constructed will remain a hindrance to rapid 
progress until the end. The floods of the Nari River not merely 
destroyed much of what had been done; they also discouraged the 
native labourers, who, having suffered from fever and cholera, 
were peculiarly susceptible to the adverse influences of dampness. 
Not the least difficult part of the task which General Browne has 
ane and energetically directed towards a successful conclusion 
been to keep the men in good spirits, and to prevent them 
from abandoning the work en masse in a moment of panic. When 
we add to this the natural obstacles of the country—a mountain 
region ascending 6000ft. in vertical height, which has to be pierced 
and crossed; the want of materials of the simplest kind on the 
t, for the rock is unfit for building, and there is a complete 
ce of fuel; and the climatic conditions, which compel the 
work to be distributed over different periods of the year—it will 
be admitted that we may, without boasting, term this railway to 
Quetta and Pishin a great undertaking.— Times. 


METROPOLITAN SEWAGE DISPOSAL.—-PURI- 
FICATION OF THE RIVER THAMES. 

THE following is a statement of reasons why Canvey Island 
should be utilised for the purification of the sewage of the metro- 
polis which is being circulated by Colonel Jones and Mr. Bailey- 
Denton, in support of the memorial submitted by them to the 
Secretary of State on the 20th of July last, in which they proposed 
to clarify the sewage of the metropolis on Canvey Island, and 
relieve the Metropolitan Board of its treatment for forty years on 
payment of an annual subsidy of #d. in the pound on the rateable 
value of the metropolis. Colonel Jones and Mr. Bailey-Denton 
believe that the position of Canvey Island in relation to the 
metropolis, its proximity to the mouth of the Thames, its size 
and sufficiency for the cleansing of the sewage, not only of the 
metropolis but of the Lea Valley also; its special physical 
characteristics which favour in a very remarkable manner the 
separation of the solid portions of the sewage from the liquid; its 
affording ample space for any mode of treatment the Metropolitan 
Board may see fit to substitute, wholly or partially, for the 
proposal submitted, and particularly the comparatively low price 
at which the Metropolitan Board can acquire the freehold of the 
island in consequence of the opportune arrangements made—are 
all circumstances which they contend should command the atten- 
tion of every one interested in the sanitary condition of the 
metropolis and the river Thames. The reasons are:— 

1. Because the island, containing with its saltings and creeks 
4500 acres, affords ample space for the adoption of a system of 
sewage disposal which will meet the requirements of London for 
100 years to come, and will give scope for any modification that 
science may dictate, or future experience render desirable. 

2. Because the island exists at the mouth of the Thames, yet 
— twenty miles of the Barking outfall of the metropolitan 

stem. 

a Because the island can now be purchased at a moderate outlay 

—at much less, in fact, than one-half of what it would have cost 

twenty years ago—full seven-ninths of the whole extent having 
nm secured without the exercise of compulsory powers. 

4. Because the island is used simply for agriculture, and the 
dwellings are few and the population sparse. Such buildings as do 
exist, including the church and vicarage, are of timber construction, 
and may be removed and rebuilt at moderate cost. 


5. Because the surface of the island is flat, and will not require | tabula 


any great outlay to prepare it for the reception of the solid portion 
of the sewage, wiih, tag precipitated on the surface, may there 


15. And because the island can be bought, the necessary works 
constructed and paid for, and the current expenses met by a charge 
upon the ratepayers of the metropolis of very little more than fd. 
in the pound. 


AT departure of recent mail, very satisfactory p ss was being 
made with the construction of the dry dock at Esquimalt, the 
British naval station on Vancouver Island, British Columbia. A 

ood portion of the walls of the dock had been completed when the 
fast mail left; the caisson was in course of construction at Mont- 
real; and about 125 men were engaged at the dock. 

RAILWAYS AND CHEAP LAND IN AUSTRALIA.—The following is 
from the Colonics and India:—Freehold land at 5}d. per acre, 

yable in twenty-one years, at the rate of td. per acre per annum! 

Where? Where? we fancy we can hear the capitalist excitedly 
inquiring. In Western Australia. Mr. Anthony Hordern, as many 
of our readers are aware, has taken up about 500,000 acres of land 
in the south-west section of the colony, in connection with his 
railway scheme, and has caused a selection to be made of other 
areas-~in all, nearly 3,000,000 acres, and ‘“‘ The Land Corporation 
of West Australia ” has been formed, with a capital of £100,000, in 
shares of £5 each, to purchase Mr. Anthony Hordern’s interest, and 
to acquire, lease,improve, and generally deal in land in the Colon 
of Western Australia. The lands offered at the low price of 5}d. 
r acre are those upon which is found growing in places a shrub 
‘atal to cattle and sheep if eaten by them. Intending investors 
are informed that “‘ the land itself is not poisoned, but on the 
contrary it is suitable for the cultivation of all kinds of cereals 
fruit, and vegetables. Lands of this denomination can be obtained 
in blocks of not less than 1000 acres for a period of twenty-one years, 
upon payment of 20s. per 1000 acres per annum. At the end of 
that time, if, to the satisfaction of the Crown Commissioners of 
Lands, the poison shrub has been eradicated, and the land surveyed 
and encl , the Corporation will be entitled to a Crown grant of 
the land in fee simple.” ees such land as comes within the 
definition of poisoned lands, no in the central—South- Western 
—district of West Australia can be purchased below the Govern- 
ment upset price of 10s. per acre. 

CHEMICAL COMPOSITION OF THE PRODUCTS OF ROLLER-MILLING 
or WHEAT.—The following abstract of a paper by C. Richardson 
—Amer. Chem. J. 6—is given by the Journal of the Chemical 

iety :—**In continuation of his previous work, the author gives 
the results of the analyses of ninety-eight samples of roller-milled 
wheats from Minnesota, Virginia, and Ohio. These include fine 
flours—middlings, patent flour, chop, &c.—and also the numerous 
other products and bye-products, such as germ, shorts, bran, cockle, 
tailings, &c., which are produced in roller-milling. This process 
consists, briefly, in preparing the wheat for the rolls or breaks, by 
the removal of, foreign seed, dirt, chaff, and certain part sof the 
outer coatings of the grain; putting the cleaned grain through a 
series of rolls, after each of which all the reduced portion is re- 
moved and collected as chop, the coarse material being cleaned 
from all adherent matter and fed to the following roll, until it 
comes from the last one as mere bran; purifying the various chops 
by appropriate machinery, which removes shorts, dusty particles, 

., and grades the coarser part—consisting of the interior or floury 
portions of the grain—into middlings of various sizes; purification 
of these middlings from all foreign matter; reduction of the puri- 
fied middlings between rolls, or with stones—in the first manner 
flattening the germ so that it can be removed in the bolt—and 
mixing tae flours for the market. Thechops and middlings 
—which y consist principally of endosperm—contain less fibre, 
ash, oil, and albumenoids than the whole wheat; the bran contains 
much more nitrogen, ash, oil, and fibre than the chops, but not 
necessarily more gluten; the shorts are poorer in oil, fibre, and ash 
than the bran; the germ is poor in carbohydrates, but very rich 
in oil and albumenoids, sometimes giving as much as 15 per cent. 
and 32 per cent. of the two latter nig ony 98) and contains no 
gluten. The five classes of middlings, graded by sizes, present a 
regular decrease in ash, oil, and fibre, from the largest to the lowest, 
but the albumenoids do not vary much. The patent flour has the 
greatest number of desirable qualities. ‘The results, as a whole, 
warrant the conclusion that less gluten is wasted in the bye-pro- 
ducts than would be imagined,’ and appear to show that the hard 
spring wheats are more suited to the process than the softer winter 
varieties. The chief fault of the high grade flours obtained by this 
process is their deficiency in phosphates—a ao being lost 
in oo See e full analytical results are carefully 
, and the author also refers, for further details, to Bulletin 
No. 4 of the Bureau of Chemistry, United States Department of 

iculture. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 26th. 

THE leading iron and steel brokers in this city are in negotiation 
with iron and steel manufacturers for large quantities of material 
for winter delivery, An advance is in progress, and large con- 
sumers are taking alarm, because of the exhausted condition of 
their stocks, The wire manufacturers met yesterday and advanced 

rices 10 to 15 per cent. The wrought pipe manufacturers met in 

?hiladelphia on Wednesday, and, while not advancing prices, gave 
out strong intimations that such would be the course resorted to 
in a short time, The effect of this announcement has been to 
crowd in orders for a large amount of material. 

Our advices to-day from Western Pennsylvania are to the effect 
that new natural gas wells have been struck at a distance of 2000ft., 
and four miles from Pittsburg, and that 12in. and 16in. pipe will 
be laid at once to bring gas from these wells to the city. Four- 
fifths of the manufacturers in Pittsburg are now prepared to use 
natural gas, and others are preparing to follow their example. A 

at deal of boring is going on within a radius of 100 miles of 
ittsburg, and encouraging indications are afloat in other localities. 

The Eastern and Western iron market is firm with an upward 
tendency, and mill irons, puddle bars, old rails, and selected scrap 
have all advanced 25c. to 50c. per ton. The only article on the 
list this week that is not advanced is bar iron; but steel is making 
such rapid inroads that there is no hope of any improving tendency 
in prices unless an exceptionally active d 1 would arise, The 
steel rail mills of this State are crowded with orders, and prices 
are held at 28 dols. to 30 dols. Two or three large orders have 
been placed this week at 28 dols. and 28 dols. 50c., and it is pro- 
bable that more business will be done at about these figures. 
Heavy purchases of old rails have been made, and importers are 
receiving inquiries and offers, and in some cases have cabled for 

he plate mills are quite full of orders, but no important orders 
have come to the structural iron mills, though there are inquiries 
coming to hand almost every day. Plate iron is 2dols, to 
2dols. 10c.; angles, 2c; beams and channels, 3c.; flange iron, 
3he.; fire-box, 4c.; old iron rails are 17 dols. to 17 dols, 50c.; old 
steel rails, 15 dols. to 15 dols. 50c.; Bessemer iron, 19dols. to 20dols. 
for imported; 10 per cent. spiegeleisen, 22dols.; 20 per cent., 
26 dols.; standard foundry iron, 16 dols, to 18 dols.; standard forge, 
14 dols. to 15dols. 50c.; domestic slabs for nails, 30 dols. to 32 dols. 
The Pennsylvania makers expect to erect a mill for the manufac- 
ture of steel slabs for nails, and have experimented successfully in 
that direction. Two or three large iron and steel companies have 
been organised, one in Western Pennsylvania, one in Ohio, and 
two or three more of financially weakened concerns have been com- 
leted, one in Chicago and one in Troy. There is a generally 
improving feeling in the iron trade from Boston to St. Louis, and 
buyers are placing their orders with confidence; but still there is a 
conservatism displayed which shows that there are still some 
doubts in the minds of consumers as to the ability of the manufac- 
turers to hold prices at the advance. 

The American Banking Association is in session at present at 
Chicago, and will take measures to arrest the silver coinage, and 
to place the banking system now in vogue upon a stronger founda- 
tion. The revenue reformers are preparing to prosecute some 
active work this winter, in and out of Congress, and the protec- 
tionists have taken the alarm and are preparing to meet them. 

The dispute between Vanderbilt and some of his stock holders, 
with reference to the disposition of the South Pennsylvania Rail- 
road, is still the topic of discussion in railroad circles. Vanderbilt 
declares he will drop the enterprise, and the Pennsylvania Railroad 
has resolved to purchase the “holes in the ground.” The right to 
sell this franchise is now under consideration by the State Govern- 
ment, The Reading Railroad Company has taken steps to enforce 
the complaint of the South Pennsylvania Road. The Pennsylvania 
Railroad will oppose it, in order that it may be in a better position 
to oppose the efforts of the Baltimore and Ohio Railroad people 
ia their efforts to establish terminal facilities at New York. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Tue quarterly meetings of the iron trade, which came off in 
Wolverhampton yesterday, and in Birmingham this—Thursday— 
afternoon, were well attended by traders from the leading iron and 
steel and tin-plate districts throughout England. Exceptional 
interest was aroused in the gatherings by the recent appearance of 
revival in some branches of trade. The meetings were an improve- 
ment upon those of a quarter ago, alike as to the prices which pre- 
— and the expectations of the market concerning the early 
uture. 

As has been expected, sheets showed up by far the best. These 
makers all reported themselves with plenty of orders on their 
books, and they secured a fair number of additional contracts 
yesterday and ~— alike from the galvanisers, from the hardware 
manufacturers, and from export merchants. The prices which 
they quoted for 24 and 27 gauge were in advance over a quarter 
ago of between 5s. and 7s. 6d. per ton, namely, £7 2s. 6d. to 
£7 5s. for 24 gauge, and £8 2s, 6d. to £8 5s, for oF gauge; £6 15s, 
to £6 17s. 6d. was the general price for 20 gauge. 

Galvanised sheets at the Wolverhampton meeting were active, 
and makers were very firm in price. Some galvanisers asked an 
advance of as much as 10s. per ton upon the late minimum rates, 
although the bulk were content with an advance of 5s, to 7s. 6d.; 
£11 to £12 5s, was quoted for 24g. f.o.b. Liverpool. Orders are 
arriving on account of Australia, New Zealand, South America, 
India, and South Africa. 

The makers of thin sheets and tin-plates were in excellent 
spirits, and reported an active business on account of Canada, the 

nited States, South America, Australia, Germany, and other 
parts of the Continent. Home buyers are also expressing their 


wants freely. Working up sheets were quoted £10 to £11 per ton, 
and rer Ey sheets £11 to £12. Thinner gauges advanced by 
stages of 20s. per ton up to a maximum of about £16, 


' Tin-plates were quoted by these same South Staffordshire and 
East Worcestershire makers at an advance of between 6d. and 
1s, 6d. per box on three months ago. Common cokes were quoted 
peg Bg 6s. ; best cokes, 16s. to 17s. 6d. ; and charcoal plates, 19s. 
to 


Marked bars were re-declared by Mr. E. Fisher-Smith, the agent 
of the Earl of Dudley, at £8 2s. 6d., and the other very few 
marked bar houses, such as William Barrows and Sons, John 
Bradley and Co., the New British Iron Company, and Noah 
Hingley and Sons, re-declared £7 10s., a standard which has now 
existed for nearly three years past. Except as to the two first 
mentioned firms, it is, however, well-known that the £7 10s. 
quotation is hardly more than nominal, export orders for best bars 
being freely filled at £7 and £6 15s. 

Several of the best bar houses also continue ¢o make what they 
term a second quality, for which they demand £6 10s. to £6 per 
ton. None of the best bar houses were able to report much 
improvement in demand, and about four days a week is their 
average make. The Australian demand is quicter than a while 
ago, but South African orders are looking up a little, 

Common bar makers are not active, and they quoted £5 10s, 
down to £5 5s, Hoops and tube and nail strip were without 
change on recent prices. The all-mine pig makers of Shropshire 
and Staffordshire re-declared previous quotations, which are 
nominally 60s. for hot-blast and 80s. for cold-blast qualities. In 
reality, however, 55s. to 57s. 6d. is about all that ts being got for 
hot blast, and, except in a few instances, 75s. to 77s. 6d. for cold 
‘blast, The Lilleshall Iron Company, Shropshire, however, have 


recently realised half-a-crown advance on some special foundry 
makes, which brings the price above 80s. per ton. This firm 
reported some good sales during the past few weeks. The Earl of 
Dudley’s pigs were quoted by Mr. E. Fisher-Smith at 62s. 6d. for 
forge sorts, and 67s, 6d. for grey qualities, His lordship is now 
blowing three furnaces. 

Hematites. at the Wolverhampton meeting were very firm, but 
without much business. West Coast firms would not quote less 
than 54s. for No. 4 forge sorts delivered, though here and there 
sales were said to have occurred at Some Workington firms 
demanded 55s. for No. 4 forge, 56s. for No. 2, and 57s. for No. 1, 
delivered. 

Sales of Midland pigs were not large, but prices were pretty firm 
at an average for Derbyshire sorts of 40s. delivered to works, 
though some Derbyshire brands were quoted at 41s. Northamp- 
tons were an average of 38s, to 39s. Therncliffe pigs were quoted 
50s., without business, 

As to Staffordshire second and third-class pigs, the Spring Vale 
Company reported that their sales in the past three or four weeks 
had aggregated not far short of 20,000 tors. They quoted hydrates 
52s. Gd.; mine, 45s. to 42s. 6d.; and common, 35s. Willingsworth 
pigs were 38s, Other second-class pigs were 37s. 6d. up to 40s., 
and common cinder pigs 32s, 6d. to 35s, for forge sorts. 

The Birmingham and District Railway and Canal Rates’ Asso- 
ciation resolved on Tuesday tosend a deputation to Mr. Chamberlain, 
who would be asked to give an expression of opinion concerning the 
best course to pursue to get the question of railway rates before 
the next Parliament. It was also determined to get the question 
brought prominently to the notice of candidates at the ensuing 
election as a commercial matter deserving careful consideration. 

Furnace and forge coal is in rather better sale this week, and the 
Earl of Dudley’s prices are:—Furnace, 9s. 6d. and forge 8s, 6d. 
Ordinary collieries quote furnace coal, 8s. to 8s, 6d.; mill coal, 6s. 6d. 
to 7s. 6d.; and forge coal, 5s. 6d. to 6s. 6d. Cannock Chase coal 
prices are giving up, and an early official advance is anticipated in 
house sorts, 

In accordance with resolutions passed at the Nottingham 
National Conference of Miners, the colliers in some of the South 
Staffordshire localities have resolved this week to ask the employers 
for an advance of 15 per cent. on the present wages. The answer 
of the employers is to be communicated to the conference which is 
to be held at Manchester. 

The tin-plate workers are receiving inquiries from the War-office 
for certain goods needed for store. 

The horse-nail makers at Old Hill have this week determined to 
give notice for an advance of 3d. in the 1000—the notice to expire 
on the 17th inst. It was stated that the men at the present time 
were in a state of semi-starvation. 

A meeting of the members of the South Staffordshire Institute 
of Mining Engineers was held at Dudley on gree Mr. Durham, 
the inventor of the compensating oil rings, read a paper on the 
articles, showing them to be clean, economical, simple, and effective 
—qualities which the old system of packing piston-rods did not 
possess. The members discussed the paper, and all were of opinion 
that the invention was a valuable one, and would effecta saving 
not only in oil, but in the rods themselves. A discussion also took 
place on the merits of the Capell fan in the ventilation of mines, 
and the Rev. G. M. Capell was thanked for having introduced the 
subject to the institute. 

The quarterly meeting of the North Staffordshire Coal and Iron 
Masters’ Association, was held at Stoke-on-Trent on Monday. It 
was reported that the sudden increase in the demand for iron which 
occurred a month or five weeks ago had not been maintained. 
Prices for pig and fiuished iron, as likewise for ironstone were 
reported to be as low as they had been at any time during the 


year. 

At Birmingham to-day Wolverhampton prices were fully con- 
firmed; business in all but sheets was quiet. A most important 
announcement was made. It was that Messrs. Nettlefold 
have determined to transfer the whole of their iron, steel, and 
wire rod business as now carried on at their Castle Ironworks, 
Wellington, to South Wales. An extensive sight has been pur- 
chased some five miles from Newport, where new works be 
erected. The Castle Works will be closed, and will be offered for 
sale. The reason for this action is the excessive railway rates 
charged for conveyance of manufactured goods and raw materials 
to and from the coast. The Castle Works were erected some ten 
years ago at a cost of £60,000 to £80,000, and £40,000 has also been 
expended on collieries, This removal is the most important which 
has occurred since the action of Messrs. Cammell. 

A local economical invention, which has been adopted at several 
ironworks in this district, is, I learn, just now making a start 
among the ironmasters of Pittsburgh, Pennsylvania. It is the 
patent hot-air chamber of Mr. Job. Tibbs, for the utilising of the 
dry oxide cinder bottoms in mill and other heating furnaces. By 
means of this invention the obnoxious sand bottoms may be wholly 
abolished from ironworks, and a superior quality of iron produced 
at a cost of from 5s. to 7s. 6d. per ton less, and in some cases the 
saving is, it is stated, as much as 10s. per ton, The chamber is in 
successful operation at the Great Bridge Iron and Steel Works— 
where four chambers are in operation ; at Messrs. Firmstone’s, 
Crookhay Works ; Messrs Wilkinsons works, Dudley Port ; Messrs. 
Lones, Vernon, and Holden, at Smethwick; the Hyde Ironworks, 
Stourbridge ; and Messrs. Russell’s Cyclops Works, Walsall. The 
chamber is also in use in Scotland and in some other districts, 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.—A generally dull tone has continued throughout 
the iron market here during the past week, and in pig iron 
especially there has been an absence of buying, which is now being 
followed by a downward tendency in prices. Generally makers 
still hold to late rates in their quoted prices, but buyers who have 
orders to give out are able to place them on more favourable terms 
than they could a week or two back, in some instances to the extent 
of fully 6d. per ton. In manufactured iron the attempted advance 
in prices has never really been established, except in the case of 
sheets, but a firm tone is being maintained on the basis of the old 
rates, Generally it may be said that although the recent upward 
movement in the market has now apparently collapsed, it has left 
makers in a stronger ition to the extent that they are better 
supplied with work than they were, and the very low cutting in 
prices which was previously prevalent to secure orders has, for the 
present at least, been effectually checked. : 

The iron market at Manchester on Tuesday was tolerably well 
attended, but there was again only a very small weight of business 
doing. For Lancashire pig iron, and also for good district brands, 
the average quoted prices for delivery equal to Manchester re- 
mained at about 39s. to 39s. 6d., less 24, but in some instances 
there was a disposition to entertain offers at 6d. under these figures, 
and there were brands of Lincolnshire iron for which the actually 

uoted list rates had been dropped to 38s, 6d. and 39s., less 24, 
elivered here, 

Hematite continues in very poor demand, with makers accepting 
low offers to secure orders, and the average quoted rates for good 
foundry brands delivered into this district remain at about 52s. 6d., 
less 24 per cent. 

Manufactured iron makers report that they are being kept fairly 
well supplied with work, and although there is no actual pressure 
of orders in the market, they are very,firm at £5 5s. for bars delivered 
into the Manchester district as the minimum basis of prices. 

The condition of the pases. trade seems, if anything, to get 
worse, and there is so little new work coming forward that in most 
branches the prospects for the future are very discouraging. Some 
of the tool makers who are engaged in specialities are fairly busy, 
but in the general run of tools there is very little doing. The 
yen boiler makers are fairly off for work, and the same may 

said of some of the leading machinists. Generally, however, 


where there is any activity, it is in finishing work, and it is very 


exceptional where new orders of any weight are being got. Loco- 
motive builders are moderately employed, but it is the same in 
this branch as in others—there is extremely little new work being 
got, and the competition for any work giving out is excessively 
keen, whilst the large heavy engineering works asa rule are already 
very slack. 

Other branches of industry dependent upon engineering, such as 
brassfounders, coppersmiths, nut and bolt makers and ironfounders, 
are also all extremely quiet, and amongst the nut and bolt makers 
the competition for orders is so keen that any attempt at adhering 
to the Association list rates has practically been abandoned. 

The chief public event in Manchester during the past week has 
been a demonstration, extending over several days, to celebrate 
the passing of the Manchester — Canal Bill. The processions 
of trade and other societies, the public meetings, and the banquets, 
have certainly evoked an amount of enthusiasm in the project, 
which, if this were all that were needed, would at once be a 
guarantee of the success of the scheme, and it must be very gratify- 
ing to the promotors that they are backed up in the work they have 
undertaken byso strong a public feeling throughout the district. 

Notwithstanding the vigour with which the promoters of the 
Manchester Ship Canal are pushing forward their project, the 
Bridgewater Navigation Company, whose undertaking will have 
to be absorbed in the greater scheme, is still proceeding with 
several important improvements of their waterway, which were 
commenced prior to the Ship Canal Bill being passed. Two large 
new weirs are being constructed, one of these at Modewheel, in the 
outskirts of Salford, being nearly completed, and the second being 
in course of construction at Warrington, where the river meets the 
tide. Both of these weirs are on the tilting principle, and on | 
precisely the same lines as the Throstle Nest Weir, which has 
given such good results. The new weir at Modewheel will be 120ft. 
wide, that at Warrington 140ft. wide, and the effect of these weirs, 
which will replace fixed weirs with a few small sluices, will be to 
very much increase the discharging power of the river. 

By far the largest economiser that has ever been put into a 
single chimney has just been shipped by Messrs. Arthur Lowcock, 
engineers, of Shrewsbury, to the Merrimac Manufacturing Com- 
pany, Lowell, Mass. This economiser, when erected, will contain 
no less than 3072 pipes 10ft. 2in. in length, with an internal 
diameter of 4in., and the total weight of the pipes is about 400 
tons, These pipes will be erected in two stacks, but both going 
into one chimney, and the economiser is constructed on improved 
designs recently introduced by Mr. Arthur Lowcock, of Shrews- 
bury, and Mr. I‘homas Sykes, of Manchester, for efficiently cleaning 
out any deposited sediment from the pipes. This is effected by a 
very simple arrangement, the bottom boxes of the economiser being 
the only parts that are altered. The bottom sides of these are 
inclined downwards from the feeding inlet, and at the other enda 
hole with a flange is made in the casting. These boxes are bolted 
to a pipe, which is closed at one end and has a blow-off tap at the 
other. If the feeding inlet is at one end of the economiser the 
blow-off cock is placed at the other end, and the current of water 
is made to force any mud that deposits in the bottom boxes, so 
that in blowing off the latter is certainly removed. 

An ingenious and very simple revolving sight lubricator has 
been invented and patented by Mr. R. Lauder, of Manchester. 
The apparatus consists of an iron disc cast in two halves which is 
screwed on to the shaft; this disc revolves in a cistern of oil 
carried underneath the shaft, and at each revolution takes up a 
small quantity of the lubricant, which is gathered off the disc by a 
scraper and passed on by a small channel to the journals. The 
supply of lubricant can be regulated as required, and the feed by 
the revolving disc is, of course, in exact proportion to the speed 
at which the shaft is revolving, whilst the oil droppings from the 
journals being caught in the cistern, none of the lubricant is 
wasted. This lubricator can be applied to any bearing where 
there is room to get a disc put on the shaft, one essential in this 
respect being that the disc must be large enough to carry the oil 
about an inch higher than the mouth of the oil hole in order to 
give it a fall from the scraper to the journal. The cisterns for the 
oil can e of tin, brass, or cast iron, and are constructed to 
suit any pedestal or hanger where there is sufficient space for the 
apparatus. The whole of the parts are so devoid of any compli- 
cation that there is practically nothing to get out of order, and 
from an inspection I made of one of these lubricators it certainly 
did its work very efficiently. 

In the coal trade a fairly good demand is being kept up for the 
better qualities of round coal for house fire purposes, and although 
the full extent of the advance in prices at the commencement of 
the month is not being maintained generally, about 6d. per ton 
above September rates is being got without difficulty. Other 
descriptions of fuel continue very depressed ; common round coal 
is still very bad to sell for ironmaking and steam purposes, and the 
continued stoppage of the cotton mills in Lancashire causes slack 
to be quite a drug in the market. At the pit mouth best coal 
averages 9s.; seconds, 7s. 6d.; common house coal, 6s. 6d.; steam 
and forge coal, 5s. 6d.; burgy, 4s. 6d. to 4s. 9d.; best slack, 3s. 6d. 
to 4s.; with ordinary sorts to be got at any price from 2s, 6d. per 
ton upwards, 

Shipping has been fairly good with, in some instances, a slight 
advance in prices being got; but steam coal is still to be bought 
readily delivered either at the Garston Docks or the high level, 
Liverpool, at about 7s. per ton. 

The miners’ agitation for an advance of 15 per cent. in wages is 
meeting with no success; the Ashton and Oldham Coalowners’ 

iation, at a special meeting held in Manchester on Tuesday, 
declined to entertain the request, and in the South-West Lanca- 
shire districts the coalowners are individually giving similar replies 
to the deputations from the men that wait upon them. 

The annual ting of the Manchester Geological Society was 
held on Tuesday, Mr. Joseph Dickinson, her Majesty’s Chief 
Inspector of Mines, in the chair. A very satisfactory report, both 
as to membership and finances, was presented, and Mr. H. M. 
Ormerod, F.G.S., was elected president for the ensuing year. 

Barrow.—There is still a firm tone in the hematite pig iron trade 
of this district, and the probabilities are in favour of a continuance 
of this state of things, although there is no hope of any improve- 
ment during the ensuing winter which will materially increase the 
weight of sales of pig iron. The fact is that on home account the 
business doing is slight, while on foreign and colonial account the 
inquiry is the = of being spirited. The output is not quite 
up to half of what it could be made if makers had the trade to do, 
and it is noteworthy that both the general consumption of pig iron 
and the demand on the part of steel makers who are using very 
light weights of metal for —— of conversion into steel, are 
confined within limits which demonstrate at once the absence of 
any life on the part of those doing trade in Bessemer and hematite 
qualities of pig iron. The value of pig iron is fairly maintained 
at 42s. 6d. per ton net at makers’ works for mixed samples 
of Bessemer iron, and 41s. 6d. for No. 3 forge and foundry 
samples, prompt delivery. The quotations for forward sales are 
1s. per ton higher than these rates. It is somewhat remarkable 
that for some four or five months past these prices have practically 
ruled the market—a proof that while, on the one hand, makers 
have found it impossible to sell their iron at fuller prices, they 
have, on the other, resisted any attempt at downward prices, which 
a paucity in demand ought to be expected to cause. The fact is 
that the lowest point was reached, and except in exceptional cases 
sales were not made at less money than is here quoted. Ship- 
builders are wanting orders. Engineers are rather busier. Iron 
ore in quiet demand. Coal and coke in lessened consumption, 
Shipping not so well employed as of late. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) — 
THUS writes a gentleman in an excellent position for knowing, 
in a letter received by me yesterday :—‘‘ The talked-of improve- 
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ment is all moonshine as far as the heavy Sheffield trade is con- 
cerned.” I am afraid this about sums up the situation. Even in 
armour-plates only one of the large establishments—Messrs. John 
Brown and Co.—is busy on the orders for the cruisers let some 
time since. This firm will be well occupied for at least six months, 
when the orders for the armour of the big armour-clads should be 
ready to be given out. In iron there is really no advance in values 
in this district, and steel keeps as languid as ever, the leading 
house engaged exclusively in steel having its shares at present 
excessively weak. 

Our Indian railways are about the only sources of work at pre- 
sent. What are being ordered are principally 1 tives, for 
which Glasgow is the fortunate city. A good deal of the work for 
them, however, comes to Sheffield manufacturers. The North 
British Railway is buying 500 sets of wheels and axles. Tire and 
axle makers hereabouts hope to secure the tires and axles for them. 

In the lighter industries trade keeps as last noticed. Fine razors 
are again in request, and full employment is given; but there is 
little doing in secondary and inferior qualities. This is a remark 
applicable to nearly all descriptions of hardware and cutlery, the 
commoner “‘ lines” being largely taken by French, German, and 
American competitors. 

The Yorkshire Miners’ Association, acting through their Council, 
have promptly followed up the resolutions passed at Nottingham. 
A meeting was held at the head-quarters at Barnsley, on Monday, 
at which the secretary, Mr. Benjamin Pickard, was instructed to 
write to the coalowners of Yorkshire, asking them to concede 15 
cent. advance on the present rate of wages, and to meet a deputation 
to discuss the matter, as well as the question of a scheme to regulate 
remuneration in the future, a deputation of fifteen miners, along 
with the officials, were appointed to meet the owners on this 
question. A further conference is to be held at Barnsley next 
Wednesday to hear the report of replies of the coalowners, and to 
take into consideration points commended at the Nottingham Con- 
ference, which ne mest to the day upon which the notices of 
ceasing labour shall be given, and to take steps to enforce the reso- 
lution for an advance in the different districts. Another important 
matter decided upon at the Nottingham Conference had reference 
to the necessity to adopt some stringent plan of restriction of a 
uniform character whieh the miners’ delegates believe to be indis- 
— to any permanent improvement in prices and wages in the 


e. 

In Derbyshire the miners have also been holding meetings at 
which the business was divided between supporting Mr. James 
Haslam, the labour candidate for the Chesterfield division, and 
agitating for an increase in The candidate laid down as an 
axiom that the miners could have better wages if they liked, and 
if the working classes wanted to govern the country they could doso 
now that the power was put into their hands. The assistant secretary 
of the Derbyshire miners held that it was trade unionism that got 
the advance of wages in 1882, and it was owing to there being so 
many non-unionists that the advance was taken from them again. 
The miners must act hand-in-hand in this movement to be success- 
ful. When they got an advance they got it on the humanitarian 
principle, but he held that from that point of view they expected 
not 15 but 50 per cent. Over-production had in so much 
that Derbyshire could be done without in meeting the demand for 
coal. If n coalowners and colliers should do away with 
middlemen. He went the length of suggesting that the colliers 
sbould fix the price of coal, and said that even if the pits were laid 
idle that course would compel masters to give the advance. 

The closing of the Milton and Ironworks has attracted 
the attention of the Leasehold Enfranchisement Association—a 
semi-political body recently formed in Sheffield. This Association 
sent an agent to Milton and Elsecar to obtain information on the 
subject. He has communicated the result of his inquiries, which 
are to the effect that the works were in active operation as far 
back as 1806, and that some thirty-six years ago they were taken 
in hand by Mr. George Dawes, who held them in lease from the 

und-landlord, Earl Fitzwilliam, to the close of 1884, when the 
ease expired. The agent further states that, previous to the 
expiration of the lease, several applications were made by the 
lessee for its renewal, failing which the works might be taken over 
as @ going concern, at a valuation of £50,000. The negotiations, 
however, fell through, and it is asserted that this was probably due 
to an unfortunate dispute which took place between the parties 
some time ago relative to certain mineral contracts. The loss in 
wages by the stoppage of these works is said to be £1000 per week. 
Milton and Elsecar are not the only ironworks which are closed, or 
at least doing nothing—which is practically the same thing—in 
these parts. At Swinton, Attercliffe, Sheffield, Wortley, and 
other places, large establishments, formerly devoted to iron pro- 
ductions, now stand motionless. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tuer quarterly meeting of the Cleveland iron trade was held at 
Middlesbrough on Tuesday last. The attendance was good, but 
visitors from other districts were scarce. Business was exceedingly 
quiet ; few sales were made, and prices were somewhat lower than 
on the previous Tuesday. The usual quotation among merchants 
for No. 3 g.m.b. was 32s. 44d. per ton for prompt delivery, and 
the little business which was done was at that . Makers as 
@ rule would not accept less than 33s. per ton for No. 3, and as 
many of them are well supplied with orders for the present, they 
frequently decline to quote either for prompt or deferred delivery. 
There is but little inquiry for forge iron, and the price remains 
unaltered at 31s. 6d. per ton. 

Warrants are not so firmly held as they were. The price usually 
a is 33s. 3d. per ton for No. 3, but some sellers have accepted 


The deliveries of pig iron into Messrs. Connal and Co.’s Middles- 
brough store have diminished considerably of late. Only 2535 tons 
were sent in last week. The stock now amounts to 101,698 tons, 
which is more than double what it was at the beginning of June. 

Orders for finished iron are very scarce, and specifications against 
existing contracts are difficult to obtain. Few mills are working 
full time. Quoted prices are as follows:—Ship-plates £4 15s. per 
ton; angles, £4 10s.; and common bars, £4 17s. 6d.—all free 
on trucks at manufacturers’ works, less 24 percent. discount. Slight 
reductions on the above prices are made by most firms for favour- 
able specifications. 

The North-Eastern Railway Company has issued orders for 20,000 
tons of steel rails. This quantity has been nearly equally divided 
between Messrs. Bolckow, Vaughan, and Co., the North-Eastern 
Steel Company, the Darlington Steel and Iron Company, and 
Messrs. Steel, Tozer, and Co., of Sheffield. 

The annual general meeting of Messrs. Armstrong, Mitchell, and 
Co., was held at Newcastle on the 29th ult., Sir W. G. Armstrong 
occupying the chair. The report set forth that after deducting 
£79,154 for depreciation, the profit on the year’s working was 
£160,692. A dividend of 8 per cent., was declared. Referring to 
the recent strike, the chairman stated that the loss of wages to 
the men for the fifteen idle days amounted to about £20,000; 
besides which a contract had been taken out of their hands by a 
— competitor, the wages for which would have been about 


The Ironmasters’ returns for September were issued on the 3rd 
inst. They show that the total make of all kinds of pig iron during 
the month was 202,152 tons, being a decrease of 4506 tons when 
compared with August. The total stocks in the whole district were 
422,429 tons, being a decrease of 781 tons. This is the first decrease 
in stocks for many months. Makers’ stocks were reduced by 29,102 
tons, but Connal and Co’s stock increased 23,518 tons. Shipments 
of pig iron were better than for any month since last October, being 
85,198 tons, Scotland, the best customer, took 37,728 tons ; Germany 
17,705 tons, Holland 5420 tons, Wales 4928 tons, France 4490 tons, 
and Norway and Sweden 3339 tons, 


A very interesting experiment connected with the generation of 
steam is at present being conducted by Messrs. Saddler and Co., 
manufacturing chemists, Middlesbrough. Messrs. Saddler and Co. 
buy enormous quantities of coal-tar, from which they extract 
certain ingredients, which they utilise for making Turkey red and 
other dyes. These ingredients, however, do not amount, at the 
very most, to more than 10 per cent, of the crude material. 
Another 40 per cent. is sold as pitch for export to certain foreign 
countries, where it is mixed with small coal, and formed into 
briquettes for fuel. The remaining 50 per cent. exists in the form 
of a dark-coloured mineral oil, excellent for combustion, but 
useful for no other purpose. Being short of steam power, Messrs. 
Saddler determined to use this tar residuum instead of coal for 
raising steam, believing that thereby they would obtain a higher 
evaporative effect as well as save he arrangement for 
burning is similar to that adopted in the locomotive and marine 
boilers oes in Asia Minor and Caspian Sea, where petroleum 
is plentiful. 

A valuable paper was read on this subject at the recent Cardiff 
meeting of the Institution of Mechanical Engineers, and will be 
found with full illustrations in the ‘‘ Proceedings” of that body. 
Messrs. Saddler and Co. have again proved that it is absolutely 
necessary to line a portion of the flue, or an external continuation 
thereof, with fire-bricks, in order to form a reservoir of heat, a 
purpose analogous to that of the fly-wheel of a steam engine, They 
also prefer to dry or superheat the steam used for injecting, by 
leading it through a coil passing round the interior of the furnace. 
The dried steam entering an injector nozzle, directed along the 
axis of the flue, draws in with it a certain quantity of air and of 
tar residuum. 

The function of the steam appears to be ory to draw in and 
spread and disintegrate the particles of liquid fuel and of air, so 
as to enable combustion to take place the moment the heated 
brickwork is reached. If the steam is decomposed, which is 
doubtful, the heat gained by the subsequent bustion of the 
hydrogen could only equal that absorbed during decomposition. 
There can, therefore, be no gain, but it may afford a gonvenient 
method of taking up heat at a point where it is excessive and 
restoring it further on where it can be better utilised by the heating 
surface. Messrs. Saddler consider that one tou of liquid fuel is 

ual in evaporative power to 2} tons of good unscreened coal. 
The value of the former at the works is £1 per ton, and of the 
latter 7s. per ton. The labour of stoking is, however, saved in the 
former case, and the rate of evaporation is in 
With the above relative values coal is obviously the cheaper, but 
where coal is 10s. per ton or above and liquid fuel remains at 20s., 
then the latter would have the advantage. 

The Tees Union Company, whose steamers ply between the Tees 
and London, has decided to fit up a boiler with appliances for 
using liquid fuel, and believe that the case is one in which great 
advantage will accrue. For sea-going steamers plying to distant 
ports the difficulty will be to obtain fresh supplies of fuel of this 
particular kind at any except certain specified ports, where stocks 
may be arranged to be kept. 

The furnace fires at Messrs. Saddler and Co.’s look well. A 
good, full, bright flame seems to pervade the flue, and extend 
inwards as far as the eye can reach. By turning the proper stop 
cocks, the combustion can be regulated at will, according to the 
pressure of steam shown by the gauge. Altogether, the experi- 
ment is ——— suggestive, and the system under favour- 
able conditions is likely to prove very successful 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THE Scotch pig iron trade is in a comparatively favourable posi- 
tion. Shipments are better than they have been for a considerable 
time. Inthe past week they amounted to 11,297 tons, as compared 
with 11,022 in the preceding week, and 9655 in the corresponding 
week of 1854. The demand for the better quality of Scotch pig 
on the part of Canada is greater than it was at this time last year, 
and an increased amount of pig iron is also going to Australia, In 
the meantime the wants of Russia appear to be pretty well met, 
and the requirements of most other countries are below the 
average. There are ninety furnaces in blast, against ninety-two 
at this date last year. The last week’s addition to the stocks in 


Messrs. Connal and Co.’s Glasgow stores was about 1100 tons, ! lead 


being considerably less than has been usual of late. 

Business was done inthe warrant market on Friday at 42s. 6d. cash. 
A large ber of tr ti yas an Monday at 42s. 5d. 
to 42s. 84d., closing at 42s. 7d. On Tuesday forenoon the quota- 
tions were 42s. 7d., 42s. .» and 42s, 74d. cash, and in the after- 
noon 42s, and 42s. 7d. cash. On Wednesday forenoon transactions 

at 42s, 7d. to 42s. 6d. cash, whilst in the afternoon there 
was a further decline to 42s. 44d. cash, closing with sellers at 
42s, 5d. cash, and buyers a halfpenny per ton less. To-day— 
Thursday—being a holiday in Glasgov, no market took place, 

The current values of makers’ iron are:—Gartsherrie, f.o.b. 
at Glasgow, per ton, No. 1, 46s.; No. 3, 44s.; Coltness, 49s, 5d. 
and 46s.; Langloan, 48s. and 45s, 6d.; Summerlee, 48s. and 44s.; 
Calder, 52s. and 44s.; Carnbroe, 45s. 6d. and 43s.; Me pm 46s, 
and 42s.; Monkland, 43s. and 40s. 6d.; Quarter, 43s. and 40s. 6d.; 
Govan, at Broomielaw, 43s. and 40s. 6d.; Shotts, at Leith, 
47s. and 46s. 6d.; Carron, at Grangemouth, 51s. and 47s.; 
Kinneil, at Bo'ness, 44s. 6d. and 43s. 6d.; Glengarnock, at 
Ardrossan, 46s. and 42s. 6d.; Eglinton, 42s. 6d. and 39s, 6d.; Dal- 
mellington, 43s. 6d. and 40s. 6d. 

Some interest has been shown on ’Change in Glasgow in a report 
that 700 tons of pig iron, said to be the first instalment of a large 
quantity, has been landed in the Mersey from America. Scotch 
merchants do not see how this business can possibly pay. But even 
if it should, they say they are prepared to supply their customers 
with iron that can be at a profit, no matter from whence it 
comes. It is but right to add, however, that the matter is regarded 
by the ironmasters from a very different standpoint. 

A contract to supply 70 tons of cast iron for girder bridges, re- 
quired by the Glasgow and South-Western Railway Company, 
which was expected to fall to Scotch makers, has been given to 
Messrs. Robertson and Co., of Workington. 

From one or two of the Clyde shipyards considerable numbers of 
workmen were discharged on Saturday, owing to lack of employ- 
ment. It is gratifying to notice, on the other hand, that Messrs. 
John Elder and Co., of Glasgow, have secured an order to construct 
three large paddle steamers of about 1700 tons each, for the Zee- 
land Company of the Netherlands, to ply between Queensborough 
and Flushing. It is stated that the steel for these vessels will be 
furnished by Messrs. I. and W. Beardmore, of Parkhead, and by 
the Steel Company of Scotland. The Messrs. er have now 
seven steamers on hand, and they will be able to give work to a 
number of the unemployed. 

The past week’s shipments of iron and steel manufactures from 
the Clyde embraced six locomotives, valued at £16,500, for 
Kurrachec ; a steam barge, £930, for Perim ; £6500 of machinery 
for different places; £4500 sewing machines, £9780 steel goods, 
and £41,000 general iron manufactures, of which £10,880 repre- 
sented bridge work for Calcutta, and £6000 pipes for Melbourne. 

The coal trade is fairly active; but as yet the prices have not 
marked any improvement. The shipments of the past week have 
embraced 27,225 tons from Glasgow, 3182 from Greenock, 13,729 
from G outh, 6429 from Ayr, 7493 from Troon, 2174 from 
Irvine, and 2523 from Leith. The returns of the shipments of 
coals from Burntisland in the course of September give a total of 
77,000 tons, being an increase of 6000 on the same month last year. 
During the nine months the quantity despatched has been 722,390 
tons, or 1435 tons more than in the same period of last year. 

ters report that som is now perceptible in 
the demand for steam coals, whi 


by one-fourth. ' 


for a succession of weeks. There is also more inquiry on the part 
of the domestic consumer. 

The resolution of the coalmasters at a meeting held last week 
to make common cause with Messrs. William Barr and Sons, of 
Allanton, Langlea, and Dalserf collieries, in the dispute with their 
men, promises to terminate the quarrel for the present at least. 
The men —— work in all these collieries because the employers 
refused to dismiss six of their number who failed to observe the 
Thursday weekly holiday. The Messrs. Barr were also informed 
that no one would be inowel to return to their employment until 
he agreed to a five-days’ week, an eight-hours’ day, and an 
advance of 6d. a day on present wages. The other coalmasters 
considering that if the men were successful in this case, they would 
likely “oragven | adopt the same policy in all other instances, resolved 
that they would employ no new hands until the men returned to 
Messrs. Barr’s pits. The effect of this resolution is that the miners 
were unable to obtain work elsewhere, even if they resorted to the 
common practice of giving aliases instead of their correct names, 
The consequence was that in a few days the colliers returned to their 
work at Langlea and Dalserf. 

During the month of September 132 vessels with an aggregate 
tonnage of 116,463 arrived in the Clyde, against 126 vessels of 
96,252 in the same month last year. The month’s sailings were 
a 148,931 tons, against 180 of 156,777 tons in September, 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE meeting of tin-plate makers at Swansea on Saturday last 
has given new confidence to the trade, and I am glad to chronicle 
a firmness in quotations, and a hopefulness as regards the future 
which augurs well. 

The report I gave currency to last week, that one maker had left 
the combination, is, though fully reported and believed at the time, 
now stated on the best authority to be incorrect. Mr. Spence, the 
president of the trade, stated at the meeting that the combination 
was intact. The tin-plate works now in operation in Glouces- 
tershire and South Wales number 79, and consist of 367 mills. 
The combination is formed of 75 works and 354 mills, so that 
outside the union of masters only 4 works, consisting of 13 mills, 
can be found. 

The result of the experimental Mgr was regarded as so 
satisfactory that it was decided by the meeting to continue the 

ment, which was to end with the present year, and from the 
31st of December to the 30th of June next, have one stop week in 
every six weeks, 

The meeting was pleasantly concluded a tion from 
Mr. Rogers that a contribution of £2 per mill should be made to 
Mr. Spence ‘‘ as an appreciation of his efforts to bring about uni 
of action, and in rallying the trade from the depression into w! 
it had fallen.” 

Quotations are firm for ordinary cokes at 14s. 3d. to 14s. 9d. 

| One of the tin-plate works of the district is announced as having 
failed, and a committee of management for the benefit of creditors 
is reported. I expect this is a prelude to others, for the more 
stringent the unity the greater the difficulty of small works to 
weather the storm. 

After the despatch of my last week’s letter I was made aware 
of movements in the iron trade of the district which ited 
ominously to a reduction of wages, and on ~~ | is was 
announced at the principal works. Such is the dearth of orders 
that I am afraid unless a decided turn take place that a reduction 
will be enforced from the Ist of November. The notice put up at 
the works is to the effect that all contracts are to cease with this 
month, and this will affect all employed in connection with the 

| iron and steel works, The colliers who are governed by their own 
sliding scale will not be affected by this notice. 

In the face of the a reports of a revival in the iron 
trade, this has come upon the district with a good deal of surprise. 
I am afraid that South Wales has not shared much in the improve- 
ment which has taken place in bar, wire, and manufactu: iron. 
Steel rails are in slight request here, and steel sleepers do not 
appear to have overcome yet the prejudices of those who believe in 

| wooden sleepers. 

Silver lead mining is coming again to the front in North Wales, 
or, more precisely, Cardi hire. I have re. visited a wide dis- 
trict, which may be called the graveyard of limited companies in 

mining. Names were associated with these of capitalists in 
London and the large cities; but in too many cases capital had 
been expended in vain, and the ‘‘ gravestones” were represented 
by silent wheels, fast decaying inclines, mounds of refuse, and 
deserted shanties. Asa rule nature is not doubly generous. You 
cannot get good yields of corn over the coal measures. So with 
these northern Welsh hills. In their rugged sublimity they remain 
the objects of the profoundest interest to the artist and tourist, 
but the lodes of minerals underneath have rarely been worked to 
any other benefit than to the promoters of companies. I see that 
one is announced in the county of Cardigan, called the Talybout 
Silver Lead Mining Company, and for the district I hope it will 
prove a success, 

The past few months must have told heavily upon many a coal- 
owner. Last week the sidings near.Cardiff were literally ‘‘ choked,” 
but with the increased export this will soon Sere. Twenty 
thousand tons more were despatched from Cardiff last week than 
in the previous week, 7000 tons more from Newport, Mon., and 
5000 tons more from Swansea. Rates are better for northern 
French ports this week, but slightly easier for the Mediterranean. 
Patent fuel still keeps rather dead, but small steam coal is getting 
into freer demand. irteen thousand tons of foreign ore came 
into Cardiff last week, and 17,000 tons into Newport. 

There is a turn taking place in the steam coal trade. Exports 
are decidedly improving, and as house coal at this time of the year 
invariably shows an improvement, it is likely that house coal as 
well as steam will move from its long stagnation. 

House coal quotations are looking upward. Last quotations are 
8s, 3d. for No. 2 and 8s, 9d. for No. 3. 

Messrs, Beith are expecting hourly to strike upon the 6ft. seam 
at Ynysybwl. The pos: poses in the 4ft., and of first-rate character. 

The n Forest miners have ceased their agitation for an 

vance, 

Iam afraid the prospects of a further reduction in the South 
Wales Colliery district is a certainty. The slight revival is almost 
too late to affect the return. é 


LAUNCHES AND TRIAL TRIPS. 


On Saturday, the 26th ult., the steamship Torpedo, built and 
engined by Messrs. Earle’s pon na and ineering Company, 
of Hull, for Messrs. Thomas Wilson, Sons, and Co., of the same 
town, was taken on her trial trip. The vessel, which has been 
built for the coasting and continental trades, is 150ft. long, 25ft. 
beam, and 13ft. depth of hold, is classed Al* Liverpool, and has 
water-ballast forward and aft for trimming purposes. The engines 
are Earle’s three-crank triple compound, having cylinders 14}in., 
22in., and 36in., by 24in., and worked most satisfactorily during 
the run, developing 390-horse power, and driving the ship at a 

d of eleven ne hy Hodgkinson’s mechanical stoker is fitted to 

e boiler, and worked very effectively. 

On Wednesday, the 30th ult., the steam tug Alexandra, built 
by Messrs. Earle’s Shipbuilding and Engineering Company, of Hull, 
for the Hull and Barnsley Railway Company, was taken on her 
trial trip. She is 72ft. by 16ft. Gin. by 8ft. 6in., and is fitted by 
the builders with their three-crank triple-compound engines, having 
cylinders, 114in., 17in., and 30in., by 2lin. stroke, ese latter 

ve entire satisfaction, and worked most smoothly and efficiently. 

he vessel is fitted with a steam fire-engine of good size and power, 


had been in a backward state ' and 


is intended for service in the Alexandra Dock at Hull. 


| 
1 
| 
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NEW COMPANIES, 
THE following companies have just been regis- 
tered :— 


Browning and Co., Limited. 

This is the conversion to a company of the 
b ts) hinist and engi , carried on by 
Mr. George meee at 104, Dale-street, 
Tradeston, Glasgow. It was registered on the 
26th ult. with a capital of £50,000, divided into 
1000 preference and 4000 deferred shares of £10 
each. The purchase includes patent rights for 
sewing i hinery for forming and 
working buttonholes, and for kilting, plaiting, or 
pleating; and also patents for variable crank 
motion, The consideration is £16,100, payable 
£100 in cash, 200 preference shares credited with 
£5 as paid upon each, and 1500 fully-paid 
deferred shares. The vendor is appointed 


Puerto Cabello and Valencia Railway Company, 
Limited. 

This company proposes to acquire a concession, 
dated 24th February, 1885, granted by the Govern- 
ment of Venezuela to Messrs. Cutbill, Son, and 
De Lungo, of 37, Old Jewry, for the construction, 
equipment, and working of a railway from the 
Port of Puerto Cabello to the City of Valencia. 
It was registered on the 26th ult. with a capital 
of £460,000, in £10 shares. The company will 
carry into effect a contract between the executors 
of the late Mr. James Perry, of one part, and 
Messrs. Cutbill, Son, and De Lungo, and John 
Carruthers of the other; part. The subscribers 


are :— 
Shares. 
Arthur Bliss, 43, New Broad-street, secretary .. 
J. H Chapman, 64, Wellington-road, Woolwich, 
E. T. Botwright, 22, Mehetabel-road, Hackney, 


for ten years at a salary of £250 per annum for 
the first three years, and afterwards at such 
salary as may be upon between the com- 
pany and himself, but in default of such agree- 
ment, if the company at any time during the 
remainder of the term shall have paid an average 
15 per cent, dividend from the time of the forma- 
tion of the company, then the vendor’s salary for 
the remainder of the ten years is to be per 
annum. ‘The subscribers are :— 


"George Browning, 104, Dale-street, Glasgow, 

W. F. Maydwell, Hinsdale, Illinois, U.8.A., com- 

Henry Johnson, Appleton-in-Widnes, mechanical 

J. Mook, Rillington, York .. .. .. 
“T. Robinson, Farnworth, Widnes, ironfounder. . 
*B. Brown, Appleton-in-Widnes, ironfounder .. 
J. — 4, k-street, Liverpool, iron mer- 


~ 


The number of directors is not be lens then 
three nor more than five; qualification, 40 shares ; 
the first are the subscribers denoted by an asterisk. 


Broadfield Cotton Spinning Company, Limited. 

On the 25th ult. this company was registered 
with a capital of £10,000, in £10 shares, to acquire 
the estate and interest of Mr. William Joshua 
Jones in the Broadfield Mill, Broadfield, Hay- 
wood, Lancaster, and the goodwill of the cotton 
spinning business now carried on therein. The 
subscribers are :— 


*A. J. Morris, Chorlton-cum-Hardy, merchant .. 1 
*J. E. Jones, Woodend, Middleton, yarn agent .. 1 
*E. R. Melior, Sharples, near Bolton, oil manu- 

J. W. Marshington, Chorlton-cum-Hardy, grey 

H. Davies, Old Trafford, merchant. . 1 
W. J. Jones-Heywood, cotton spinner .. .. .. 1 
D, E. Griffiths, 13, Clegg-street, Oldham, solicitor 1 

The first three subscribers are appointed 
directors; the company in general meeting will 
determine remuneration, 


Cardiff Steam Coal Collieries Company, Limited. 

This company proposes to carry on business as 
colliery proprietors, coke, and patent fuel manu- 
facturers and miners. An agreement is to be 
entered into for the payment to Mr. Wm. 
Galloway, of Cardiff, mining engineer, of the 
sum of £1000, in fully-paid shares, for services 
rendered by him prior to and up to the time of 
registration. The company was registered on the 
30th ult. with a capital of £15,000, in £100 shares, 
The subscribers are :— 


Shares. 
“W.T. Lewis, C.E., Aberdare .. .. .. «. 10 
*J. Davies, Cardiff. shipbroker 
A. T. Lucovich, Cardiff, merchant .. .. .. .. 10 
M. Krieger, Cardiff, German Consul .. .. .. 5 
*Robt. Day, Cardiff, coutractor is 
J. P. Ingledew, Cardiff, solicitor .. .. 1... 5 
*W. A. Coats, Paisley, colliery owner .. .. .. 10 
T. Lindsay Galloway, M.E., Cardiff or 5 


*J. Guon, Caruiff, shipowner .. .. .. 
G. C. Bompas, 4, Great Winchester-street, solicitor 5 
J. Boyle, Bournemouth, barrisier .. 5 
W. Cubitt, New House, near Cardiff, engineer .. 5 
W. Russell Beith, Pontypridd, mechanical engi- 

The number of directors is not to be less than 
three nor more than seven; qualification, shares 
or stock of the nominal value of £500; the first 
are the subscribers denoted by an asterisk; the 
company in general meeting will determine re- 
muneration. 


Fac-simile Engraving Company, Limited. 

‘This company was registered on the 30th ult. 
with a capital of £20,000, in £1 shares, to pur- 
chase and extend the business of photo-litho- 
graphy and photo-zincography, carried on by Mr. 
isustace Russell Davis, at 61, 62, and 63, Cow- 
cross-street, E.C., and for such purpose to adopt 
an agreement of the 9th ult. (unregistered) 
between Mr. E. R. Davis, and Mr. George All. 
beury on behalf of the company. The subscribers 
are :— 


Shares. 
Robert Biggenden, East Peckham, Kent, farmer 
K. Alliston, 422, Strand, hairmerchant .. .. 
E. Wood, Church-road, Homerton, clerk .. .. 
A. Hurt, 6, Bow-street, deputy registrar of mar- 
J. A. Goodenough, 38, Coleman-road, Camberwell, 
professor of elocution .. .. .. .. 
F. A. Polgeran, 85, Kennington-road, glass manu- 
E. Allbeury, George-lane, Lewisham, lithographer 
Registered without special articles, 


Inventors’ Syndicate Company, Limited. 
This company prop to acquire, work, and 
develope British and Foreign patented and other 
inventions, and to act as patent agents, patentees, 
and inventors. It was registered on the 25th ult. 
with a capital of £50,000, in £5 shares, with the 
following as first subscribers :— 


A. Marsden, 167, Kennington-road, secretary .. 
E. Crawley, 135, Southampton-road, Reading .. 

Landon, Weybridge, warehouseman.. .. 

G. E, Alder, 122, Liverpool-road, N., clerk .. 
D. G. Deacon, 8, Highfield-terrace, Lordship: 

lane, 8.E., accountant .. .. .. .. 
A. H. Manson, 17, Walling-street, agent 


Registered without special articles, 


~ 


F. T. Cutbill, C.E., Albemarle-road, Beckenham 
F. J. Perry, C.E., 9, Clifton-place, Sussex-square 
A. Saunders Hughes, Winn-road, , secretary 
B. Randall Stevens, Worcester Lodge, Putney, 

The number of directors is not to be less than 
three nor more than seven; the first are Messrs. 
T. Collet Sandars, Wm. Newbolt, Nathaniel 
Geach Burch, and John Rudolph Leseur; quali- 
fication, 50 shares; remuneration: chairman 
(Mr. T, C. Sandars), £500 per annum; each 
director, £250 per annum. 


West African Telegraph Company, Limited. 

This company was registered on the 29th ult. 
with a capital of £1,000,000, in £10 shares, to 
carry on the business of telegraphy in all branches 
and in all parts of the world, power being taken to 
use all known systems or any system which may 
hereafter be discovered ; and to purchase or cause 
to be manufactured, wires and cables of all kinds 
for telegraphs, telephones, or other purposes. 
The subscribers are :— 

Shares, 

Abraham Scott, 157, Leadenhall-street, merchant 
John Miles, 32, Paternoster-row, publisher .. .. 100 
G. Henderson, 7, Mincing-lane, merchant .. .. 50 
Matthew Gray, Lessness Park, Abbey Wood, 

Robert Kay Gray, C.E., 106, Cannon-street “a 
Neil Bannatyne, 15, Earl's-court-square, merchant 50 
Wm. James Tyler, 106, Cannon-street, secretary 

The number of directors is not to be less than 
five nor more than nine; qualification, shares or 
stock of the nominal value of £500; the sub- 
scribers are to appoint the first; remuneration, 
£2000 per annum, with an additional £500 for 
every complete 1 per cent. dividend or bonus in 
excess of 6 per cent. per annum. The company 
takes power to acquire and carry out Govern- 
ment, municipal, or other concessions, relating to 
telegraphs or otherwise, 


Wilderness Portland Cement Company, Limited. 


Upon the terms of an agreement of the 28th 
August, this company proposes to acquire leases 
of limestone quarries under certain lands in the 
parishes of Micheldean and Abbenhall, Glou- 
cester, known as the Wilderness Estate, and to 
carry on business as cement manufacturers. It 
was registered on the 28th ult. with a capital of 
£12,000, in £100 shares. The purchase con- 
sideration is £400 cash, and five fully-paid shares. 
The subscribers are :— 


Shares. 
*Major H. D. Dunlop, 6, Driffield-terrace, York.. 10 
*Major De Courcy Daniell, the Mount, York .. 10 


R. B. Dunlop, Gravesend, surgeon... .. ee 
C, A. Dunlop, Bath, spinster .. .. .. .. 
W. Woolston, Wellingborough .. .. .. .. .. 


P. P. Turner, Weston, Bath, barrister .. .. .. 
*M. W. Colchester, Weymyss, Westbury-on- 

G. Whitcombe, Tuffley, Knoll, Gloucester .. .. 

The number of directors is not to be less than 
three nor more than five; qualification, four 
shares; the first are the subscribers denoted by 
anasterisk, The company in general meeting will 
determine remuneration. 


THROWING A BOILER TOGETHER. 


IN some articles in the American Mechanical 
Engineer ‘‘ On Boiler-making by a Boiler-maker,” 
the writer says :—‘‘ It looks to me as if rivetting 
by hand was about dead. No more use for 
rivetters. When a rivetting machine will drive 
from 1600 to 1800 rivets per day, and a good 
gang of snapers from 500 to 800, a gang of 
rivetters, with their poor 200 to 300, stands no 
chance alongside of the others, I have seen the 
material for a 15-horse power boiler—stationary— 
lying on the floor at seven o'clock in the morn- 
ing, and at half-past three in the afternoon the 
boiler was loaded on the cars, completed. How 
is that for boiler-making? I must say there was 
no dome on the boiler, but there were two 
wrought iron flanges rivetted on top for safety 
valve and outlet. Some may think I am drawing 
the long bow, but it is the truth, and can be easily 
proved, It took 14 hours to flange the heads, and 
in that time the shell plates—two of them—were 
punched, planed, and rolled, and straight seams 
on one rivetted up. When the heads were 
flanged, the tube holes were punched, the heads 
put in the shell and marked, and the flanges 
taken out and punched. Then they put in one 
course and took it to the rivetter and rivetted it 
in; when that was done the other course was 
put on and rivetted; lastly, the other head put 
in place and rivetted. The time taken to rivet 
was 14 hours, and one hour to fit and punch the 
flanges of heads. As soon as the rivetting was 
done there were two men put on who set the 
tubes, and two others to caulk, The time taken 
on this was two hours, and one hour to test and 
make all tight. To sum up, it took exactly 
7¢ hours to build a 15-horse tubular boiler from 
commencement to finish. This, of course, is only 
an instance, but it shows what can be done by 
modern machinery.” 


PRODUCTION OF COKE IN THE UNITED STATES. 
—There were 4,873,805 short tons of coke made 
in 1884, worth 7,242,878 dols. at the ovens. This 

roduction consumed _7,951,974 short tons of coal. 

he amount of coke; made was 5: 


90,916 tons less 
ag in 1883, and the value was 878,729 dols, 


THE PATENT JOURNAL. 
Condensed from the of 


Applications for Letters Patent. 
*,* When patents have been ‘‘ communicated,” the 
name and address of the communicating party are 
printed in italics. 


29th September, 1885. 


11,547. Batance Door Latcu, J. W. Radford and A. 
Litchfield, London. 
ee, Burrons, C. 8. Goodwin and N. F. Palmer, 


ndon. 

11,549. Frreciay Bricks, J. Parker, Glasgow. 

11,550. TreaTING VEGETABLE SupsTances, J. Napier 
ana T. G. Young, Glasgow. 

11,551, WasHino CLotHEs, M. Kerr, Poulton-le-Fylde. 

11,552. Door Knoss, C. Lea, Silverdale. 

11,558, Castors, C. Lea, Silv: le. 

11,554. Layina BLock Pavine in Roaps, &c., T. Hunter, 
Ca 


ff. 

11,555. Reautators for Gas F. L, Cattrall 
and C. Stout, Liverpool. 

11,556. ARRANGEMENTS of Gas Motor 
C. Brotherhood, Bristol. 

11,557. Sprinc Bepsteap Larus, &c., J. Wilkinson, 

11,558. Gas Motors, J. Gillott, Barnsley. 

11,559. VenTiLaTina Hovussgs, &c., J. Caldwell and D. 
Hunter, Glasgow. 

11,560. Fenvers, 8. B. Sutcliffe, London. 

11,561. Caourcnovuc, &c., G. Kassner, London. 

11,562. SELF-ADJUSTING CANDLE-8HADE Support, G. 
WwW 


n. 

11,563. Motive Power, J. Murrie, Glasgow. 

11,564. RecuLatine the Motion of Warp Beams, J. 
Smith, London. 

11,565. Spun Purr Paws, F. Melton, London. 

EvecrricaL PusH Inpicator, N. G. Thompson, 
London. 

11,567. AERATED WaTeERS, &c., J.T. Leighton, London. 

11,568. Coppek Puates and Evecrrorypes, A. F. 
Wenger, London. 

11,569. Lavine ELectricaL Conpuctors, P. M. Justice. 
_(H. C. Spalding and P. McMackin, U.S.) 

11,570. Execrro-macNeTs, P. M. Justice.—(H. C. 


Spalding, U.S.) 

11,571. Castes, P. M. Justice.—(H. C. 
Spalding, U.S.) 

11,572. ELecrricaL Conpuctors, P. M. Justice.—(H. 
C. Spalding, U.S.) 

11,573. Castes, P. M. Justice.—-(H. C. 
Spaldi U. 

11,574. Devices for Erecrric Circuits, P. M. 
Justice.—(H. C. Spalding, U.S.) 

11,575. Buoys and SHELLs for SUBMARINE Mines, &c., 
G. L. Schultz and D. Campbell, London. 

11,576. Inkinc AppaRaTus for PrintinG Presses, P. 

. Justice. H. Fitnam, U.S.) 

11,577. Conrinvous Currers for &c., 
Metats, L. R. Faught, London. 

11,578. Car WHEELS, L. R. Faught, London. 

11,579. THERMOMETERS, P. Ward, London. 

11,580. DentaL Enotes, &c., 8. Pitt.—(4. W. Browne, 


U.S. 

Leapina Paper through CaLenpeR Rotts, R. 
Smith, London. 

11,582. Copyrne Presses, E. Behrens, London. 

11,583. CLEANSING of FLurps, A. J. Boult.—(W. A. 0. 
Hegeman, U.S.) 

ne. for Drivine Rois, &c., 

. F. Cochrane, ndon. 

11,585. Crossincs, A. J. Boult.(A. C. 
Rumble, C. EB. Phinney, and 8. A. Baxter, U.S.) 

11,586. Fire Escapes, R. T. and W. H. Edmunds, 


London. 
11,587. Boxes for the Transmission of Ecos, T. Brad- 
11,058" Gas Laure, G, Godde, London. 
1,588, Gas Ps, G. e, Lon se 
11,589. PerFoRaTED Gass, A. M. Clark.—(La Société 
Appert Freres and La Société Geneste Herscher et Com- 
ie, France.) + 
Exrractinc Or. from Waste Provvcts, A. T. 
ndon. 
11,591. Sappies, O. G. Mowat, London. 
11,592. Sarery Hooks, W. J. Ford, London. 
11,593. Winpow Buinps, R. D. Sanders, Glasgow. 
11,594. Cigars, A. Whittle, Pendlebury. 
11,595. Cigars, A. Whittle, Pendlebury. 
11,596. Gonos for use on Bicycies, ac., T. E. Ware, 
London. 
11,597. WHEELS, W. H. Beck.—(P. Gerbaux, France.) 
11,598. Basins, W. R. Lake.—{H. Lowrie, U.S.) 
11,599. Sprines for — W. R. Lake.—(W. J. 
Bunker, United States. 
11,600. Printinc Macaines, W. R. Lake.—{(C. B. 
Cottrell, U.S.) 
11,601. BaBy PeramBuators, W. R. 
Lake.— J. F. Colby, U.S. 
11,602. Apve«tisinG by NicHT Larce AREas, E, 
C. Bruce, Oxford. 
11,603, Preserve Trys, J. J. Burton, London. 
11,604. SroprerinG Borries, O. Imray.—(W. Painter 
and L. R. Keizer, U.S.) 
11,605. SLEEPER for Raitways, F. W. 
‘are! ndon. 
11,606. APPLYING PREPARATIONS for the Harr, G. W. 
Simmous, London. 
11,607. WaTER-WaSTE PREVENTERS, E. Knight, London. 
11,68. TELEGRAPHIC CALL INSTRUMENTS, A. K. Phillips 
and A. W. Granville.—{¥. Gridley, U.s.) 
11,609. Fixixe AmMoniA for MANURIAL PURPOSES, R. 
Nicholls, London. 
11,610. PREVENTING Concussioy in WATER PIPEs, Ga. 
E. Redfern.—(G. Richert, Sweden.) 
11,611. APPLYING PressuRE to the ROLLS of MACHINERY 
for CrusHine Gaaly, J. Cartwright, London. 
11,612. Appinc MacuINE, G. F, Redfern.—(4. Lapeyre, 


France.) 
11,613. Press Copyina Letrers, &c., G. A. Sweetser, 


mdon. 

11,614. Servina Rope for the Ricoine of 
Johnson, London. 

11,615. Measurinc and ConTROLLING ELECTRICAL 
Currents, J. H. Davies, London. 

11,616. Compositions for Po.isHina, A. Wilkinson, 
London. 

11,617. Tires for VeLoctrepE WHEELS, A. M. Mark- 
ham, London. 

11,618. Expression of Juice from the SucaR CANE, 
W. Thomson, J. Mylne, and J. B. Alliott, London. 


80th September, 1885. 
11,619. Tuimpies, O. G. Goodman and W. H. White, 


ing! 
11,620. Bossgs of PERAMBULATOR WHEELS, G. P. Lee, 
anchester, 
11,621. WATERPROOF CuoaK, I. Frankenburg and J. 


11,634. PorceLars Enamen Barus, L, A. Brode, Glas- 


gow. 

11,635. Corron Corps, D. Madeley, Manchester. 

11,636. and Snozs, J. Blakey, Halifax. 

11,637. Rotary Macwine for SEPARATING 
Iron and other W. P. Thompson.—(H. 
Lamprecht, Germany.) 

11,638. CLosixe Borr.es, W. Stott, London. 

11,639. Composition to Prevent Rust of MeTaLiic 
Surraces, R. Oliver and J. H. Crane, London. 

11,640. Gia MILLs, C. E. Moser.—(M. Grosselin, France.) 

11,641. Rotter Mitts, R. Smith, London. 

11,642. Boors, &c., 8. Lennard, London. 

11,643. Lupricators, W. Thorp, London. 

11,644. Maxine Casks or BARRELS, F. Andrew, Lee. 

11,645. Rattway Sicnauuine, H. J. Gardner.—{C. D. 
Tisdale, United States.) 

11,646. Propucine Licut and Heat, F. Ducher and A. 
Serraillier, London, and T. Piéplu, Paris. 

11,647. Opentnc the Pornts of Tramways, T. Falconer, 


chester. 

11,648. Justirication of Copy for TyPoGRAPHICAL 
Composition, P. M. Justice.—(W. H. Knowles, 
France.) 

11,649. Cisterns, &c., J. , London. 

11,650. FLower-pot Frame, H. J. Haddan.—{Z. Bruel 
and L. Brunat, France.) : 

11,651. Drivinc Punxans, E, Zeller.—(C. Steiner, 
Argentine Republic.) 

11.652. for Vottaic Batrenies, T. J. Jones and 
W. H. Tasker, London. 

11,658. Rusper Tyre, E. M. Richford, 
London, 

11,654. Bicycizs, J. E. Humphris, London. 

11,655. Sappies, G. Smith, London. 

11,656. Governors for Enocrnes, A. T. Booth, London. 

11,657. LinsEEp Corton Cakes, J. Bibby, London. 

11,658. Casks and Barre.s, G. F. Redfern.—(P. 


hasseur, Algeria.) 
7 Batrery Jars, H. G. Ellery and J. T. Gent, 


ndon, 
11,660. Fisres from Barks of Piants, G. 
F. Redfern. F. and V. Urbain, — 
—, Szats, C. Groombridge and J. P. kman, 
mdon. 
11,662. Borrues, L. Percheron.—{/. Rouhier, 
Mauritius.) 
11,663. Preservine Fruit, &c., 8. London. 
11,664. Liout and Heat by the Comsustion of Hypro- 
CARBONS, J. Foord and W. W. Paddon, London. 
11,665. Licht VENTILATING Bett, H. 
Fisher, London, A. B. Soar, Hendon, and H. Potter, 
London. 
11,666. Pocket Saws, F. Thompson, London. 
11,667. Kyirrrnc Macuines, H. H. Lake.—(P. P. 
Olsson, Sweden.) 
11,668. LusricaTine Apparatus, J. A. and J. Hop- 
kinson, London. 
11,669. Bopres of Harmoniums, &., N. Berry, 


London. 
11,670. Rartway Cuarr, J. Medworth and F. Powell, 


mdon. 
1st October, 1885. 
11,671. Dissotvina VULCANISED INDIA-RUBBER, &c., J. 


London. 

11,672. Tosacco Prrgs, W. Holt, Manchester. 

11,673. Packine for Giass Tubes of WATER GAUGES, 
H. Hallworth and J. L. Shorrock, Manchester. 

11,674. MepicinaL APPLICATION of CHLORIDE of 
Ammonium Vapour, C. Symes, Liv 

11,675. Yarns of Driving Banps for 
R. Ashton, London. 

11,676. Terry Weavinc, E. T. Broadhurst, and E. 
Smith, Manchester. 

11,677. Screw Darvers, H. Shaw, Birmingham. 

11,678. Automatic STEERING Heap for Bicycues, &., 
T. M. Schofield, Manchester. 

11,679. Arr, &c.,as a Mortive-Power, R. Scott, New- 
castle-on-Tyne. 

11,680. Sanrrary and other Traps, F. Gowing, Bir- 
mingham. 

11,681. AERATED Liquips, H. Cochrane, Dublin. 

11.682. and other J. Parry, Bir- 
mingham. 

11,683. CenTREING and Focussixc for 
Microscope Oxsectives, A. Frazer, Edinburgh. 

11,684. Dryine Bricks, &., W. Jones, London. 

11,685. Buow-Back SareTy Vatves, J. McEwen 


ndon. 

11,686. CHaRGE RECEPTACLES for SUBMARINE MINEs, 
J. P. Gibbins, London. 

11,687. MecHanicaL Fitrer, A. P. Laurie, Glasgow. 

11,688. Woo. Wappine for Garments, R. 8S. Moss, 
London. 

11,689. Merat Wire, &c., C. M. Pielsticker, London. 

11,690. WaTer-cLosets, E. J. D. Lucas, London. 

11,691. Maxine Cartripcgs, W. Barnes, London. 

11,692. Opgninc and CLosinc Fan.icuts, H. King, 


mdon, 

11,693. WirHpRAwING the BusH and Spokes from the 
Nave of Cart and other WHEELS, W. 
London. 

11,694. Lirts, F. Simmons and J. Williams, London. 

11,695. Krrcueners, &c., H. Thompson, London. 

11,696. ZrrHER, C Kaltwasser, London. 

STRINGED Musica INsTRUMENT, G. E. Mason, 

mdon. 

11,698. Water Tap, J. Rae, London. 

11 699. MeasuriNG ELecrric CuRRENTS, B. M. Drake 
and J. M. Gorham, London, 

11,700. Movine the Bettows of Orcans, L. A. Groth. 
—(A. Alimuth, Germany.) 

11,701. Recisterinc the Score in Games, R. K. 


11,702, METALLIC BaLLot and other Boxes, F. James, 


ndon. 

11,703. CarrtacE Boprss, H. H. Leigh.—(Horcher and 
Falck, Germany.) 

11,704. Jomnt Cuatr, H. H. Perry, Croydon. 

11,705. PLovcus, W. H. Perram.—( Messrs. G. Wilkin- 
son and Co., Canada.) 

11,706. Laminated Sprixos, A. Lenz —-(F. Kamper, 


Austria, 
11,707. Exectric CurRENts, O. E, Wood- 
house, F, L. Rawson, and J. H. Davies, London. 
11,708. THERMOMETERS, H. St. G. Boswell, 
Lond 


ndon. 

11,709. Pomps, E. Edwards.—(G. Bernard, France.) 

11,710 Reparrinc the WaLis of Suarts, &c., W. 

tiller.—(H. Ommelman, Germany.) 

11,711. ARMOUR-PLATING of VesseLs, E. C. G. Thomas. 
—(H. 8. Thomas, India.) _ 

11,712, Dritts, R. H. Woodley, London. 

11,713. ILLUMiNaTING Gas, H. Howell, Liverpool. 

11,714. MourHpreces for use in SMOKING CHEROOTS, 
&c., G. Watts, Live’ 

11,715. SHarrs for ScREw T. Robinson, 


ndon. 

11,716. VenTILaTING Sewers, M. Holt, London, 

11,717. GoveRNING APPaRaTUs for Steam Enoines, &c., 
. G. Joicey and M. Watson, London. 

Ralsina and Forcine Water, W. H. Thompson, 


11,622. Music Linep Paper, J. Tatton, Manchest 

11,623. CENTRIFUGAL BREAK-SCALPING and FLoUR- 
DRESSING Macuines, A. Steiger, London. 

11,624. Uriisation of Waste Tin, &c., E. R. Blund- 
stone, London. 

11,625. Non-sLippinc VELOCIPEDE Pepats, C. W. Lee, 
Wolverhampton, 

11,626. Bepsreaps, 8. I. Whitfield, Bir- 
ming 

11,627. Avromatic IncLINED Tramways, J. Heath and 

t, Longton. 
11,628, APPLYING METALLIC REFLECTORS to JEWELLERY, 
W. Hewett, Birming! 

11,629. WzicHine Apparatus for AtracHine to CaRTs, 
D. France, Manchester. 

11,630. Castors, 8. Ryder, jun., Manchester. 

11,631. Horsr Boor Sxok, J. G. Smeaton, London. 

11,632. Horizonta Fiuip Steam VENTILATORS, A. J. 
Le 

11,633, Benpina Epaxs of Metat, D. Smith, 
jun., London. 


11,719. Srups and Sotrrargs, W. A. Barlow.—(Z. 
Peine and Co., Germany.) 

11,720. Rotary Enornes, W. A. Barlow.—(@. Dietz and 
B. Tamsen, Germany.) 

11,721. ApveRTisING, E. Tuteur, London. 

11,722. Borrnc and TuNNELLING Rocks, &., J. A. 
McKean, London. 


2nd October, 1885. 


11,723. Pyeumatic Pumps, C. F. Cooke, Halifax. 

11,724. Drittinc Macuines, J. Midgley, Halifax. 

11,725. CaRPeT BEaTina Macuines, C. Foreman and 
T. Harrison, Halifax. 

11,726. Improvina Viscosity of W. and H. 
Marriott, Halifax. 

11,727. PNeomatic Pumps, C. F. Cooke, Halifax. 

11,728. DecoraTep Guass Ware, H, F. Webb, Birming- 

im. 
11,729. PHotograPHic BackaRounp Frame, &. W. 
Morgan, Aberdeen, 
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11,730. Provens, T. H. Buddle, Sandwich. 

11,731. SHARPENING WrRE Enns, G. and E. Ashworth, 
Manchester. 

11,732. Swetus for Fast Reep Looms, C. C. Stout, 
Stockport. 

11,733. Trousers, H. J. Allison.—({R. B. Jentzsch, 
Austria.) 

11,734. Sarery Catcues for Wixpows, G. G. Brodie, 
Handsworth, and J. D. Prior, London. 

11,735. Resrorinc Stream to Boiters, W. Robson, 
Neweastle-on-Tyne. 

11,736. Exsossine Designs on LeatueEr, T. 8. Brooks, 
London. 


Manchester. 

11,738. Apparatus for Firss, F. B. 
Welch, Machester. 

11,739. Taps for Barrets, &c., B. E. Saunders, Bir- 
mingham. 

11,740. CompLere CORRESPONDENCE Recister, J. Hat- 
field, London. 

11,741. Arracuments for Merat Ropes, W. Foggin, 
Durham. 

11,742. ORNaMENTING PLATED Goops, H. Pearson and 
G, Walkland, Sheitield. 

11,743. DupicaTe Rattway, J. H. 
Yeo, Brixham. 

11,744. Curtine Soap into Lenetus, T. McGuffie, 
Liverpool. 

11,745. INFLEXIBLE Truss Bep, H. Boddy, Ripon. 

11,746. Mountine, &c., Lance Guns, Sir E. J. Reed 


Glasgow. 
Lire-savinc Marrress, Bac, &c., J. N. Cosbey, 


mdon. 

11,749. Coontise &c., Srroxes of Encines, W. P. 
Thompson.—{ W. Voit, Germany.) 

11,750. Dispostnc of Sewace, T. Mercer, Liverpool. 

11,751. Venetian Buinps, W. Clarke, Liverpool. 

11,752. Rineine, A. G. Brookes.—(P. J. Schroder, 
Germany.) 
3. PicKLinc Metat Prates, R. Evans, London. 

11,754. Sewinc Macurnes, F. Quenstect and R. Gel- 
lert, London. 

11,755. Feepinc Paper to Macuines, T. Maguire, 
London, 

11,756. Governors, E. Wigzell and J. Pollit, London. 

11,757. VeLocirepe Sappies. W. D. McCoy, London. 

11,758. Fastexine, &c., JEWELLERY to Dress, F. Bott, 
London. 

11,759. WaTER Meters, O. Imray.—({ The Société Michel 
et Cie., France.) 

11,760. WHEEL CaRRI4GE and Harness, T. B. Sharp, 
London. 

11,761. Heatrye and Cooirne Liguins, T. B, Sharp, 
London. 

11,762. VentrLators, E. Hatton, Manchester. 

11,763. Heatinc Ovens, W. W, Gritiin, Liverpool. 

11,764. Frames for Tram-carR Lire-cuarps, W. C. 
Edwards and J. Record, London. 

11,765. Suirtrsc Daivinc Betts or Pciieys, E. 
France.) 

11,766. CurnLER for Human Harr, R. R. Beard.—(J. 
Deutschbien, Luxembourg.) 

11,767. EvecrricaL CuRRENT Measvurer, H. F. Joel, 


on. 
11,768. Over-epce Sewrnc Macuines, W. Webster, 
London. 


11,769. Lamp Curmneys, W. L. Wise.—(C. H. Knoop, |. 


Saxony.) 

11,770. Operative Brakes, &c., Olson, London. 

11,771. Doverartinc, Mortisinc, &c., Macuryes, J. 
Knott, London. 

11,772. Fire Exrrscuisuers, G. A. Morison, London. 

11,773. Copymnc Press, H. Griffin, London. 

11,774. Steam Encryes, B. C. Waite, London. 

11,775. Screwine Boots and Suoss, &c., W. H. Beck. 
—+(C. Halma, France.) 


3rd October, 1885. 


AbDH#ESIVE Stamps or Tickets, G. 8, Richardson, 

mdon. 

11,777. ADHESIVE L. Warnerke, London. 

11,778. AvuromaTic SteEeRine for Tricycies, J. D. 
Thompson, Brighton. 

11,779. Carts, A. F. Sanderson, London. 

11,780. Atracninc Hees to Boots, W. J. Boyle, 
Liverpoo! 

11,781. Vacuum Brake Gavuces, C. 8. Madan, Man- 
chester. 

11,782. Brusuine the Harr, J. Willis, Great Malvern. 

11,783. Pickers for Looms, R. Clayton, Manchester. 

11,784. VELociPEDE Sappxes, L. Taylor, Birmingham. 

11,785. Boarps for Teacutnc the Principies of Gro- 
METRIC Drawinec, G. C. Pringle.—(J. M. Pringle, 
New South Wales.) 

11,786. Courtine for the Harness of DravucuT ANI- 
mats, H. R. Landon and I. Hurn, London. 

11,787. Inrants’ Feepine Borries, J. G. Ingram, 
London. 

11,788. ELecrric Meter, A. P. Chattock, London. 

11,789. FapricaTep and DecoraTep Picrurgs, A. 
Gems. Sidcup. 

11,790. Pavine, J. Lewthwaite, London. 

11,791. Matcnr Stanps, J. J. Beaumont and H. Holds- 
worth, Sheffield. 

11,792. Coup.inc Apraratus for Rartway Wacons, W. 
Mosley, London. 

11,793. Step for VeLocirepes, E. G. Colton. 
HF. Mencke, Germany.) 

11,794. Carpets, G. Marchetti, London. 

11,795. Beam Scaies, W. B. Avery, London. 

11,796. CounTiInG NEEDLEs, R. 8. Bartleet and W. 
Tandy. London. 

11,797. VeLocrpepEs, W. H. Dunkley, London. 

11,798. Exrractine Iron from Ores, O. Imray.—(L. 
Bondy, Austria.) 

11,799. Propucine Letrers on &c., W. H. 
Beck.—{J. Havem, France.) 

11,800. Tcses, F. Elmore, London. 

11,801. Steam Borers, J. McAllister, Glasgow. 

11,8(2. Trw and Terne Prares, A. J. Maskrey and W. 
Jones, Glasgow. 

11,803. Detivertsc Goons in Excuance for Corn, J. 
and 8. W. Lewis, London. 

11,804. Maxine Bate-tizs, H. C, Capel, London. 

11,805. FLusHING CisTeERNs for WaTexc.osets, H. A. 
Phillips, Hull. 

11,806. Cement, W. T. Timewell, London. 

11,807. Benpino Rais, &c., F. C. bixon and J. Abbott, 
London. 


5th October, 1885. 


11,808. Grass-HoLpErs, G. Marris, Birmingham. 

11.809. Matcues, W. B. Thomson, Wick, N.B. 

11,810. PortaBLe Extension Lappers, J. Neild, Man- 
chester. 

11,811. Jorner’s Bencu Kyire, J. Gurr, Brighton. 

11 812. Seconpary Bartrerizs, J. C. and G. Fuller, 
London. 

11,813. Hotper for IncanpEscent Lamps, J. C. and G. 
Fuller, London. 

11,814. Covers for Hot-water Jvcs, &c., E. Taylor, 


ager. 

11,815. Mixers for Gas and Arr Burnino SmoorTuine 
Irons. E. Winnington, Belfast. 

11,816. Examininec the Barkreis of BREECH-LOADING 
Guns or Rir.tes, W. Gregory, London. 

11,817. Sash, CasEMENT, &c., Fasteners, W. Sander- 
son and T. A. Moffitt, Birmingham. 

11,818. Esectors, R. M. Deeley, jun., Derby. 

11,819. Borne TooLs, W. Sanderson and T. A. Moffitt, 
Birmingham. 

11,8:0. Leccrxc and Boor Srups, J. Stoneman, Ply- 
mouth 

11,821. PerroraTeD Firr-cray Bortcm for Ranxces 
and Stoves, M. Bousfield, York. 

CrrcULAR TELEGKAM CopE, A. Emerson, 
London. 

11,823. Excrves, W. B. Thompson, Glasgow. 

11,824. Cuimwey Sweerinc Aprakatus, J. and A, 
Grozier, Glasgow 


11,825. Constructine Roaps, W. Sowerby, Acton. 
11,826. ATTACHMENT to Gas-puRNERS, W. H. Howorth, 


Halifax. 

11,827. TrEADLE Morron for Sewrno Macurnes, &c., 8. 
Spencer and T. Pendlebury, London. 

11,828. Automatic Continuous Sprinc Brake, R. W. 
O. Kestel and A. McFarlane, South Australia. 

11,829. ScREw-THREADED Nats, W. T. McGinnis, 
London. 

11,830. Warp Lace Macuines, J. Hudson and J. 
Jardine, London. 

11,831. LEATHER SCULPTURE ORNAMENTS, O, C. Grosse 
and F. A. Haase, London. 

11,832. Frre-gscape, T. L. Pulman, London. 

11,833. SrpHon CisTeRNs for FLusHinc WATER-CLOSETS, 
W. D. Scott-Moncrieff, London. 

11,834. Gas Motor Enarne, W. Muir, Edmonton, and 
D. C. Smith, London. 

11.835. Feep-waTeR Heater, G. Walker. London. 

11,836. TreaTinc Puospuatic Eartn, N. B. Powter, 
London. 

11,887. Stays and Corsets, M. L. Barlow, London. 

11,838. J. J. Snook, london. 

11,839. Stream Enornes, W. H. Wheatley and J. W. 
MacKenzie, London. 

11,840. Lock Sprnpuss, G. G. Bussey, London. 

11,841. Sweermeats, H. Schooling, London. 

11,842. CenrrirucaL Macuines for Sepa RaTinG LIQuiDs, 
J. Gray, Glasgow. 

11,843. PLaninc Macnines, R. A. Baillie and L. Chap- 
man, London. 

ne. — Boxes, I. Willems and E. Depoortez, 

ive a 

11,845. Combep TextTILe Fipres, E. Maertens, 
London, 

11.846. Hanp Grenapes for ExtincuisHine Fire, H. 
H. Lake.—(B. G. Rideout, U.S.) 

11,847. UmBRELLas, &c., E. H. White, London. 

11,848. Suips, E. Brown, London. 

11,849. Wire Mart, F. C. Guilleaume, London. 

11,850. PReveNTING InpucTION in TeLEcRapuy, W. L. 
Wise.—(J. Rae and J. C. Simpson, Canada.) 


SELEOTED AMERIOAN PATENTS. 


(From the United States’ Patent “fice Official Gazette.) 


824.459. Governor For Sream ENGINEs, 
Corliss, Providence, R.I.—Filed June 13th, 1885, 
Claim.—The combination of a centrifugal governor 
with a lever, as B, anda , as C, and a piston 


324,459) 


M, having an adjustable opening m, working easily in 

a cylinder containing liquid, all arranged for joint 

operation, as herein specified. 

324,590. CommuraTor BrusH For Dynamo or Mao- 
NETO-ELECTRIC MACHINES, Joseph A. Powers, Troy, 
N.Y.—Filed March 13th, 1885. 

Claim.—(1) The brush of wires or plates and a holder 
C, a pivotted cap D, and clamping screw E, in combi- 
nation with a spring plate F, between the cap D and 
brush, and extending beyond the cap, substantially as 
set forth. (2) The stud or gudgeon G having a 
shoulder at A, in combination with the brush A, 
holder C, lever K, spring M, and clamping nut L, 


substantially as set forth. (3) The brush A, holder C, 
cap D, and screw E, in combination with the stud G, 
passing through holes in the flanges C! of the holder 
C, the lever K upon the stud G, the springs MN, 
extending out from such lever K and acting against 
the under side of such holder C, and the clamping nut 
L, substantially as set forth. 
824,610. Macuive for Tunes, George 
Strong, Philadelphia, Pa.—Filed July 14th, 1884. 
Claim.—(1) In a machine for welding tubes, the 
combination, with a support adapted to enter the 
tube, of clamps arranged to clamp the tube upon each 
side of the seam, a roll or rolls arranged to be passed 
back and forth along said seam, and means for 
operating said roll or rolls, substantially as described. 
(2) The combination, with a support adapted to enter 
the tube, of clamps arranged to clamp the tube upon 
each side of the seam, a roll or rolls arranged to be 
passed back and forth along said seam, means for 
operating said roll or rolls, and an adjustable track- 
bar arranged to press said roll or rolls against the 
seam, substantially as described. (3) The combina- 
tion, with the horn or support 50, of clamps arranged 
to clamp the tube upon both sides of the seam, a roll 
or rolls arranged to be passed back and forth along 
said seam, ont means, as the yoke 56, for supporting 
the outer end of said horn or support, substantially as 
described. (4) The combination, with the horn or 
support 50, of clamps arranged to clamp the tube upon 
both sides of the seam, a roll or rolls arranged to be 
passed back and forth along said seam, an adjustable 
track-bar arranged to press said roll or rolls against the 
seam, and means, as the yoke 56, for supporting the 
outer end of said horn or support, substantially as 
described. (5) The combination, with the horn or 
support 50, of the clamps arranged to clamp the tube 
upon both sides of the seams, and the cylinder 40, 
piston 59, and connections for operating said clamp, 
substantially as described. (6) The combination, with 
the horn or support 50, of the clamping bars 33, 
arranged to clamp the tube upon both sides of the 
seam, and the cylinder 40, piston 59, toggle joints 29 
31, and connections for operating said clamping bars, 
substantially as described. (7) The combination, with 
the horn or support 50, of the rolls, adjustable track 
bar 22, and the cylinder 46, piston 60, and connections 
for operating said rolls, substantially as described. 
(8) The combination, with the horn or support 50, of 
the clamps for clamping the tube upon both sides of 
the seam, the welding roll or rolls, and the cylinder 
46, piston 60, and connections for operating said roll or 
rolls, substantially as described. (9) The combina- 
tion, with the horn or support 50, of the clamps for 


piston 60, and connections for operating said rolls, 
substantially as descri (10) The combination, 
with the horn or support 50, of the clamps 33, the 
welding rolls, the adjustable track bar 22, the yoke 56, 
and the cylinder 46, piston 60, and connections for 
operating said rolls, substantially as described. (11) 
Thecombination, with the welding rolls, of the cylinder 
46, piston 60, piston rod or rods 45, valve 5, and connec- 
tions by which said valve is automatically re das 
the piston nears the end of each stroke, substantially 
as described, (12) The combination, with the welding 
rol's, of the cylinder 46, piston 60, piston rod or rods 
45, valve 5, valve rod 53, tappet rods 4, and connec- 


tions, substantially as described. (13) The combina- 
tion, with the horn or support 50 and clamps 83, of the 
two sets of welding rolls, one set being arranged to 
operate upon the outside and the other upon the 
inside of the tube, substantially as described. (14) 
The combination, with the horn or support 50 and 
clamps 33, of the two sets of welding rolls and the 
two adjustable track bars 22, 61, substantially as 
described. 
324,637. Oren Linx, Thomas Barnes, Philadelphia, 
Pa,.—Filed June 3rd, 1885. 

Claim.—{1) A link formed of sections shaped sub- 
stantially as described, having central pivotted bear- 
ings, the latter being recessed and containing a spring, 
the ends of which are connected with the two sections, 
substantially as described. (2) An open link, consist- 
ing of sections shaped substantially as described, 
<7 pivotted together, having their hearings 
recessed, with a spring therein, and lugs and recesses 


on the inner face of the sections, abutting against 
each other when the link is closed, remap as 
described. (3) An open link formed of two sections 
having a central bearing B, each section having at 
each end thereof the projection D and recess E, 
adapted to interlock when the link is closed, substan- 
tially as described. 


$24,784. Vatve Gear, Delmar D. Pinkham, Longview, 
Tex.—Filed June 15th, 1885. 

Claim.—{1) The combination, with a shaft, of cams 

of different projections, one being adjustable, and a 


324,784] 


yoke having at each end and on each side thereof 
adjustable lugs or bearings, substantially as and for 
specified. (2) The combination, with a 


324,666. RecuLaTor For DyNAMO-ELECTRIC MACHINES, 

P. Diehl, Elizabeth, N.J.—Filed September 8th, 1884. 
Claim.—{1) The combination with a revolving arma- 
ture of a field-magnet having one or more movable 


movable relative to said solenoid, 
the said movable poles, substantially as set forth. (2) 
The combination with a revolving armature of an 


poles adjacent to said armature, a rent om and a core 
tad 


clamping the tube upon sides of theseam, the welding 
rolls, the adjustable track bar 22, and the cylinder 46, 


solenoid, and a lever connected with said pole and 
core, whereby as the strength of the current passin 
through said solenoid is increased the said pole wi 
moved away from said armature, and vice versd, 
substantially as set forth. (3) The combination with 
the armature of the magnet having fixed and pivotted 
portions and pole-pieces, the fulcrum bar 1, the lever 
h, bari, detent K, solenoid b, and movable core g, 
adjustably connected with said lever h, substantially 
as set forth. 
$24,929. Support yor Stream Pires, John Finnegan, 
Philadelphia, Pa.—Filed March 14th, 1585. 
Claim.—{1) In a pipe supporter or hanger, the com- 
bination, with the yoke C, having arms c!c!, slotted 
at or near their lower ends, of the continuous support- 
ing bar D, arranged within the slots c*, and having 
the pipe seats d on its upper edge and the shoulders «2 


324.929) 


on its lower edge. (2) Ina pipe supporter or hanger, 
the combination, with the threaded pipe or hanger A 
and the adjusting nut a!, of the yoke C, having slotted 
or mortised arms cl and the supporting bars D, pro- 
jecting through the slots c?, and formed with the pipe 
seats d on its upper edge and the shoulder d? on its 
lower edge, substantially as described. 


325,074. Biowine Enorne Vatve, Fred. W. Gordon, 
Pittsburg.—Filed May 15th, 1884. 

Claim.—(1) Ina blowing engine valve, a valve-holding 
_ provided with an opening for a valve-seat, a disc- 
ike seat disposed within such opening, and removable 
from the outside of the plate, a disc-like valve engag- 
ing the face of the seat, a spider-like cage with its 
legs resting upon the side of the plate opposite 
to the side from which the seat is inserted, and a bolt 
erry | through the cage and seat, and serving to 

old the seat in the opening of the plate, and 
the cage against the face of the plate, combined 
substantially as and for the purpose set forth. (2) In 
a blowing engine valve, a plate provided with a grated 
valve seat, a spider-like cage with its legs resting 
upon said plate around said seat, a bolt passing 


through the cage and seat, and a disc-like valve en- 
gaging the face of the said seat, and engaging with its 
periphery the interior surface of the legs of the cage, 
and adapted to play between the roof of the cage and 
the seat, combined substantially as and for the pur- 
pose set forth. (3) In a blowing engine valve, a plate 
having a circular opening, a disc-like seac engagin 
such opening from one side of the plate, a cage wi 
its legs resting upon the other side of the plate 
around said opening, a bolt engaging the cage and 
serving to clamp the plate between them, and a disc- 
like valve playing upon the seat within the cage, 
ro gee substantially as and for the purpose set 

825,079. Steam Enoine, Wm. E. Hill, Kalamazoo, 

Mich.—Filed July 11th, 1884. 

Claim.—(1) A steam chest and connected engine 
cylinder, the former having an induction port each 
side of the longitudinal centre, and a central main 
exhaust port, the latter having a main exhaust port 
leading centrally into the steam chest, and both 
having communicating ports as follows:—An exhaust 
port for each end of the steam chest, one leading from 
the right-hand end to the central portion of the 
cylinder at the left of the cylinder main exhaust port, 
the other leading from the other end of the chest to 
the right of said main exhaust, a cylinder exhaust 
port leading from each end of the cylinder into the 


central portion of the steam chest, and a cylinder 
induction port leading from the steam chest into each 
end of the cylinder, in combination with valve pistons 
in the chest and the cylinder arranged to open and 
close said communicating ports, and the valve pistons 
in the chest being also arranged to register the steam 
chest and cylinder induction ports, all substantially as 
set forth. (2) A steam chest having a steam actuated 
valve therein, and provided at the ends with adjust- 
able head blocks to govern the longitudinal size of the 
interior of the chest, for the object stated, substan- 
tially as set forth. (3) A steam chest having a steam 
actuated valve therein, a passage leading from the 
main induction port, and branching into each end of 
the chest, and a one-way plug at the juncture of said 


electro-magnet having a movable pole adjacent to said 
armature, a solenoid, a core able relative to said 


passage and branches, for the object stated, all sub 
stantially as set forth. 
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shaft, of cams of different projection thereon, one ey URAL 
being adjustable, a loose friction collar of cylindrical Ps TTT 
shape on the shaft between the cams, a yoke surround- ; eh og 
ing said collar, and adjustable lugs or bearings on each | 
side of each end of the said yoke, substantially as and we | \ 
for the purpose specified. 
AN 
324,666] | \ 
ii 
| 
| 


Oct. 16, 1885, 


THE ENGINEER, 


ROTARY ENGINES. 
No. 

Tux subject of rotary engines is of such a fascinating 
character that there are few engineers who have not tried 
to design one, and the possible solutions of the problem 
are so multitudinous that almost as many have succeeded 
in their object. The pursuit, although it has almost 
universally proved discouraging, is one which is not 
by any meaus confined to the average engineer; engineers 
of the highest eminence, from those of the time of Watt 
down to those of our own day, have been devising methods 
of obtaining the revolving motion of a shaft by a more 
direct application of the power than is employed in the 
ordinary reciprocating engine. Watt and his pupil 
Murdoch produced a number of practical methods, and 
though none of their productions was capable of push- 
ing aside the original pattern, yet each of these able 
mechanical engineers seemed to think that some kind of 
rotary engine would eventually be introduced and univers- 
ally adopted. Hundreds of inventors since their time 
have devised and patented hundreds of engines, and 
amongst those who could not resist the attractiveness of 
the subject, but have not pursued it as far as the Patent- 
office, are some of our present foremost engineers. 

With such a vast number of rotary engines, there is a 
great variety in the shapes and dispositions of the parts of 
which they are com . Some of them have rectangular 
pistons, others have that part which corresponds to the 
piston in the shapeof an excentric cylinder. Circular 
- depending for their steam tightness upon centri- 

ugal force, pistons in the form of a sphere, sections of a 
—* inclined planes, have all been adopted. The 
chamber in which the piston works is shaped to correspond 
with the particular kind of piston used, and is farther 
complicated by having to be formed so as to provide for 
the necessary steam and exhaust passages. In the most 
recent types of these peculiar engines no step towards 
lessened complication seems to have been made. The 
Tower engine, besides bewildering one with the strange 
movement of the piston, discourages the investigator with 
a piston composed partly of spherical surfaces, partly of 
inclined and partly of fair surfaces, adhering to which is 
a collection of pin joints for fastening up to the constrained 
pieces. The Fielding engine appears at a cursory exami- 
nation of its interior to be a strange looking kind of cobra 
contorted into complicated coils. Here, however, the piston 
piece is composed of a collection of four pistons proper, the 
working surfaces of each being of double curvature, fitting 
into a chamber of corresponding form. 

In the majority of cases, in fact in all cases until 
recently, this great fertility has not been attended with 
any useful result. Practical engineers and men of 
general science were therefore naturally curious to know 
what could be the reason that so much ingenuity and zeal 
should be so constantly foiled in its endeavour to solve a 
problem at the first sight of such easy solution. Although 
at first this could not be very well accounted for, 
yet many writers, taking experience for their guide, 
denounced the undertaking as unpractical, their chief 
point being that it was uniformly attended with too much 
complication of internal parts, which rendered it impossible 
to make asecure and durable joint. In this spirit Bourne, 
in writing of rotary engines, speaks lightly of their origi- 
nators, and alludes to their notions of the “imaginary 
imperfections of the direct-acting engine.” Another writer, 
eminent on the philosophical side of the question, Reuleaux 
-—to whom and to whose translator, Professor Kennedy, 
we are indebted for much excellent information bearing 
on this matter—in his articles on the subject, denounces 
the engines as “ useless machines, that have on the means 
of wasting much capital and thought,” and puts aside their 
designers gently, but firmly, as “ would-be inventors that 
have been warned again and again.” Such discouragement 
as this, coming from philosophers and engineers, is suffi- 
cient to cause any man of inventive ability to hesitate; 
and such opinions, coupled with a knowledge of the results 
of actual experience, would certainly have left the field to 
waste, if it had not been for the discovery of a new quality 
in the rotary engine, and a new demand for that special 
attribute. Whether true or not, this class of engine seems 
to have the property of running at great speeds at mode- 
rately small powers; and this action is exactly that required 
for generating electricity for lighting purposes. With this 
fresh object, inventors have returned to the old problem 
with greater eagerness and hope than ever, and the result 
has been the = of wonderfulspecimensof ingenuity, 
among which are a number of engines of sunset use for 
driving dynamos. The patent list is again bristting with 
devices for obtaining rotary motion direct, the advertise- 
ment pages again = the virtues of many particular 
types, and at the Inventions Exhibition is a very 
collection, though by no means complete or well 
organised. 

It is the general opinion that in a rotary engine, as the 
object desired is a more direct application of the steam in 
turning the shaft, that therefore they must necessarily be 
of a simple construction. The ordinary reciprocating 
engine is looked upon as a circuitous way of arriving 
at the desired end, and although even in apparently neat 
rotary engines there is always a difficulty of keeping the 
many internal rubbing surfaces steam tight, it is supposed 
that this mere practical side of the question will be met 
when metallurgy gives us an unwearable material and 
engineering a perfect joint. It is, however, an entire 
mistake to suppose that any engine worked by a pressed 
fluid, such as steam, compressed air, coal gas, or water, can 
be made which can possibly work without a reciprocating 
movement; as also it is to suppose that any reduction in 
the number of working parts takes place, below that used 
in the simple cylinder engine, without destroying its 
efficiency. Some time has elapsed since these facts were 
foreshadowed by many engineers, and definitely enunciated 
by Reuleaux; and yet we find persons who are either un- 
acquainted with them, or disposed to disagree with them. 
The chairman at one of the meetings of the Society of 
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Arts, held for the purpose of listening to an excellent 
paper on the development of machinery, said it was a 
standing disgrace to mechanical science that it had to have 
recourse to a reciprocating movement when it wished to 
end with a rotary one. This opinion, we think, must have 
been hastily offered; for if the eminent speaker had 
directed special attention to the matter, had considered 
closely any of the vast number of engines professing to 
produce rotary motion direct, and that which had been 
written upon this point, he would have seen that no fluid- 
pressure engine exists which has not a reciprocating 
movement, either relative or absolute, and which has not, 
if complete, the same number of working parts in its com- 
position as the much despised ordinary cylinder engine. 
Eventhe inventors of rotary engines seem disposed, in many 
cases, to think they have done away with the reciprocating 
movement; and however plainly the action occurs in their 
combination, they tacitly ignore it, as though it were some- 
thing to be ashamed of. Those who are disposed to dislike the 
apparently indirect action of ordinary steam engines might 
also raise similar objections against many other construc- 
tions and operations, They may say that it is absurd at the 
Channel Tunnel to have to descend to a great depth below 
the surface of the sea when the desired object is to transfer 
an individual from one point in a horizontal plane to 
another point in the same plane. They may accuse rail- 
way engineers of employing engines whose parts have a 
multitude of movements of a very complicated character, 
when their object is simply to give a rectilinear movement 
to a load of carriages. Epicycloids, hypocycloids, ellipses, 
and circles would seem to be greatly debasing their 
dignity, when obliged to contribute to the production of 
motion in a straight line, and those who found it necessary 
to employ them would appear to be extremely wide of the 
point. The dissatisfied may even object to the formation 
of the stalks and husks in a cornfield, when all that is 
needed is the seed. But the defender of the simple 
engine does not need to incriminate the works of others, 
whether they are works of nature or of art; he is able to 
reasonably account for the facts as being physically neces- 
sary, and to point to every engine that has yet been con- 
structed in proof of his opinion. 

If we consider the character of the force which we 
employ in our steam engine, it is not difficult to understand 
the necessity of this original movement. In this class of 
engine we employ the pent-up energy contained in a fluid 
under pressure, and we could only expect this to produce 
movement of a continuous, uninterrupted character if the 
vessel in which we caused it to press against a loose 
resisting piece were of infinite length. In certain special 
cases this may be partially carried out. Atmospheric rail- 
ways are somewhat on this plan, but it is not always con- 
venient to provide such an enormous chamber as is there 
employed. Even in this case the size of the vessel must 
be limited, and in order for the resisting piece to make a 
second journey in the same direction it must previously be 
returned to its original ition. Thus the movement 
becomes reciprocating. msidering that in all engines 
we wish to reduce the size of the working chamber 
as much as possible, it is evident that the movements of 
the piston backwards and forwards in its chamber must be 
very frequent indeed in order to take away fluid sufficient 
to do substantial duty. Turning again to the work of 
Reuleaux, he states that in the design of any engine 
intended to be actuated by a confined fluid, that always 
“two parts are to be taken into account, the arranging of 
one of the links in a chamber and pairing it with a 
reciprocating piece ;” thus, for a continuous working 
engine, a working chamber and a corresponding recipro- 
cating piece pairing with it are absolute necessities if it be 
actuated by a pressed gas or fluid. 


SHAFTING AND ITS BEARINGS. 

Or all the enemies against which the mechanical engineer 
has to contend, friction is one of the greatest, operating 
wherever motion of one body occurs on another. It is 
a great absorber of power, diverting it from useful work, 
causing instead destruction of surfaces and consumption of 
lubricants. Ina general sense engineers have long felt the 
evil, but it is a little remarkable that until recently the 
subject has received small attention, and even yet investi- 
gation proceeds but slowly concerning the exact extent of the 
evil or the methods of its operation. A remarkable 
example of this engineering inertness presents itself in the 
case of the friction of slide valves, a resistance that appa- 
rently absorbs about 16 per cent. of the total power of 
steam engines ee large in proportion to the size of 
their cylinders. e say “apparently” advisably, because 
as a matter of fact it is not established with anything like 
certainty. It is not, however, to slide valves that we 
desire to invite attention or on which we now mean to 
comment, but upon the mounting of shafting and the 
arrangement of its bearings. The waste of power from 
friction in re es its extent, or its causes, remained 
virtually unnoticed until, we may say, the other day, when 
Mr. Towers carried out his experiments, the lessons derived 
from which form a valuable contribution to engineering 
science, 

Shafting, whether it be in the form of a short crank or 
other axle, or a propeller shaft, or lay shafting in a 
mill or a workshop, must, if it is to work with the minimum 
friction possible, be mounted in accordance with certain 
mechanical principles, the soundness of which is generally 
understood, though they are not always exactly acted 
upon. We may for convenience of comment briefly 
enumerate them here. In the case of short shafts, 
such as in ordinary engine work, the shafts must 
be not only absolutely straight, but they must be of a 
diameter sufficiently large in proportion to their length to 
“oom deflection when subjected to a load such as a 

eavy fly-wheel or the side strain of a driving strap. 
According to some authorities an iron bar, however large, 
will be elongated or deflected by the imposition of any load 
however small, the alteration in the bar being propor- 


tionate to the load ; but practical rules of common sense 


indicate that a shaft may have certajn loads imposed upon 
it which, while far exceeding those indicated by theory, do 
not cause injurious alterations of shape. Jn this matter a 
very considerable margin exists certainly, but unfortu- 
nately no one seems to know its exact extent. Text books 


give various rules for the proportions of shafting, but 
they mostly apply to torsional strains, whichof themselves 
alone can scarcely cause friction in bearings, unless by short- 
ening ashaft, and thusforcing the journal shoulders or collars 
against theendsof the brasses. Another principle is that side 
strain should be imposed as close as practicable to a bearing. 
A third is that in the case of long shafting it ought to consist 
of a succession of short axles each rotating in its own pair 
of bearings, independent of its neighbours in every respect 
save that of torsion. Lastly, bearings should be as rigid 
and inflexible as it is humanly possible to make them. 
Bearings should support the shaft, not be supported by it. 
A poe test of a perfect shaft, perfectly supported, would 
be the placing of the pedestals or plummer blocks on smooth 
and greasy metal faces, the shaft with a light fly-wheel accu- 
rately balanced to be keyed or. the shaft midway between the 
bearings, and the wheel set rotating, when any error in the 
shaft itself would cause motion in one or both 3 
The most perfect mounting for a short shaft is to cast both 
pedestals in one with the bed plate, which must itself be 
so shaped as not to be susceptible of flexure or change of 
shape through change of level in its foundation. The 
pedestals ought to be eyes, if the design of the shaft will 
admit, these eyes being bored out with one boring bar, 
brass liners being subsequently forced into them, and these 
again bored out while in position. This method, however, 
will not suffice to reduce friction if the other points we 
have indicated are neglected ; for if a fly-wheel be mounted 
on the outer part of the shaft at a long overhang, a 
deflecting action is at once set up in the shaft, which is 
now simply a girder of the continuous and cantilever order, 
loaded vertically so far as the fly-wheel is itself concerned, 
and if a driving belt be worked on the fly-wheel, loaded in 
extent and direction proportionate to the resultant of the 
two strains of the weight of the wheeel and the pull on 
the belt. Again, if the wheel be not truly balanced a © 
strain is also put on the shaft by the centrifugal action of 
the preponderating weight, for all rotating bodies have 
centres of gyration which are fixed by the position of 
their centres of gravity, and round these they will ever 
try to rotate, resisting any force tending to confine them 
to any other rotative centre with an effort greater or less 
in proportion to the divergence existing between the 
natural and the enforced centre. Although the truths we 
now point out ought to be well known, some of the shaft- 
ing to be seen at work is, without apparent reason, 
mounted with disregard to them. Wall-box supports are 
commonly used, yet they are altogether vicious and 
unscientific contrivances; and we venture to say that if 
sufficiently accurate gauges were applied to test the centre- 
ing of all the wall-boxes in use for, say, any period exceed- 
ing twelve months, not 10 per cent. of them would be 
found true. We will admit that cases exist and arise 
where they are necessary evils; the necessity does not, 
however, do away with the evil, and we are inclined to 
think that they are sometimes employed without necessity 
compelling it. The use of three bearings on short shafts 
is to be avoided as much as possible, and it is infinitely 
preferable to make a shaft self-supporting by enlarging 
its diameter, which may be done either in the ordinary 
way as a solid or by the use of hollow shafting. 

When we come to regard the usual method of mounting 
lay shafting, we also perceive a neglect of first principles. 
We find shafting small in diameter in proportion to its 
length, even as regards the distance apart of its supports, 
and far more so regarding the shaft as a single rod, which, 
from the mode of uniting its separate lengths, it becomes. 
Such a bar, even before its pulleys are put on, is anything 
rather than straight; the load of the pulleys puts it 
still more out of truth, and then finally comes both the 
deadweight of half the belting driven by it and also the 
diverging strains of the loads on the driving sides of the 
belts. All these make a length of shafting serpentine, 
and this is increased in proportion to the distance 
of this or that pulley from a bearing. Hence it 
follows that the bearings must and do suffer; so also 
does the oil bill and the coal bill. Another source of 
friction and brass cutting is to be found in the methods 
sometimes observable of fixing the hangers or brackets, 
such as bolting to joists or flooring overhead, either of 
which are subjected to constant variations of load, and 
consequent alterations of line; or bolting to the members 
of an iron roof or its supporting columns, which are in 
perpetual movement of expansion, contraction, or from 
wind stresses. In many cases there is no better way prac- 
ticable; but then the evil can be met by putting up shaft- 
ting in independent lengths, each having its own pair of 
supports, and transmitting the rotating power by universal 
joints, or the simpler expedient of crossends plain on one 
end and “taken on to” by studs or pins fixed on the other 
crossend. It is probable that not one steam user on a 
large scale in a hundred can tell how much power is 
absorbed in overcoming preventible friction in his shafting. 
Yet it could be ascertained by the simple process of putting 
an idle pulley under each shaft pulley, and loading it to 
such an extent as would put a strain on the shaft there 
equal to that caused by the machine driven by that pulley, 
then running the = at its usual speed, subsequently , 
running the engine idle, and noting the difference »f power 
absorbed. We may also point out that brass is used far 
more freely than is necessary for lay shaft beams. Hard 
wood such as hornbeam or beech is much better and 
cheaper when the loads are not too heavy. Wood bearings 
will run for years. They soak up oil and come toa 
beautiful surface, and they never cut a shaft as brass will 
do. The virtues of wood are not understood as they ought 
to be. 

If what we have said of ordinary shafting, when at 
least all the steadiness and solidity of terra firma are present, 
how much more do these comments apply to screw pro- 
peller shafts. If any shaft ought to be laterally flexible a 
propeller shaft is that one, yet it seems, to judge by marine 
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practice, that our engineers are unable to make a propeller 
shaft which shall be torsionally steady, and at the same 
time laterally flexible. We venture to say that no other 
branch of engineering can show finer examples of steam 
machinery than can our first-rate marine firms; but, on the 
other hand, no other branch can show examples of shaft 
fitting so utterly opposed to all true mechanical principles; 
and the result is that no other shafting causes so much 
trouble, fails so often, or whose failure is attended with 
such dire results to life and property. This is a severe 
thing to say of a class of engineers whose work in every 
other respect is as nearly perfect as human ability and 
enterprise can make it. It does us all good, however, to 
hear the truth at times. 


A VISIT TO THE FORTH BRIDGE. 

Homay interest in anything of the nature of a struggle 
may, perhaps, explain the attractiveness of a great under- 
taking in which men think hard and work hard to over- 
come the natural difficulties which ever present themselves 
in opposition to the realisation of a grand conception in 
any art, and especially in that of the engineer. With him 
boldness of conception is checked by a knowledge of 
details which trammels the imagination and prevents 
him building castles in the air. He cannot conceive a 
superstructure alone. The reality to his mini of the 
inseparability of action and reaction, and the eq 1l reality 
of the inseparability of weight and stress, prvent his 
inception of an idea concerning a structure una::ompanied 
by hundreds of more or less opposing ideas co :cerning the 
properties of structural materials anu the exigencies of con- 
struction. The loftiest flight of the poet owes its possibility 
to immunity from thought of means of flight or of resting 
place. But the engineer occasionally makes a grand excur- 
sion though he cannot disregard the detail which the pvet 
scorns, He must dare much whilst he wrestles with the 
imagination-dwarfing tendency of the ever present current 
of thought which reminds him of physical limits, and of 
means as well as result. Ancient builders did some big 
things, but most of these, like the pyramids, were merely big 
in quantity of material, and the ditiiculties were only those 
of transport and lifting. These are small matters to the 
engineer of to-day, who spansa mighty river without affect- 
ing its flow, and one of whose greatest efforts is the construc- 
tion of the bridge over the Forth. Here we have asplendid 
example of what men may dare even with the fullest compre- 
hension of that knowledge which tends to cramp the efforts 
of all but the most determined of fertile brains. We have on 
several occasions given accounts of this great undertaking, 
but without a visit to the works it is impossible to acquire 
an adeyuate notion of the enormous proportions of this 
work in steel; or of the amount of care and research brought 
to bear on every detail. For many years we have been 
accustomed to great spans suspended from chains or wire 
ropes ; but the boldest have shrunk from the attempt to 
make a rigid bridge with an arch of more than 525ft. span. 
In the Forth Bridge, however, we have a span of a third of 
a mile built up of two mighty armsor cantilevers, either of 
which in the course of their erection will stretch out over 
the gusty Forth about 680ft. into the air, and there join 
hands by girders 350ft. in length. On paper this does not 
make the brain reel even a little, but some more adequate 
conception of what these figures mean may be gained by 
the reader who stands below the clock tower at Westminster 
Bridge and then tries to realise the construction of a mighty 
arm stretching out into the air from above the clock level 
and clearing St. Thomas’s Hospital like the arm of a Brob- 
dignag over a Lilliput house. Standing on the hill 
at South Queensferry may now be seen down below the 
shore girders, resting on the granite piers, built up to a 
height of about 20ft. above high water, and this gives a 
dwarfing idea of that part of the work; but when the 
attention is drawn to a mast planted on the hill, with a 
board near its top, bearing aloft the rail level mark, the brain 
fails in a conception of the magnitude of the work that 
has to be done before the great structure with its 1700ft. 
spans is reared to a height that shall bring its roadway 
high above the valley sides, its huge piers to nearly the 
height of St. Paul’s, and shall make the great valley’s 
space seem measurable. 

In entering the large workshops built at Queensferry, 
and fitted out not only with all the appliances of a great 
bridge building establishment, but with the special 
machinery designed by Mr. W. Arrol, and unique both in 
size and character, the visitor is shown a wood. model, 
about 12ft. in height, of one pier superstructure and canti- 
lever, but the mind is so unaccustomed to anything of the 
vast dimensions of the structure that even this model 
poorly serves the purpose of comparison. It is on the 
upper floor of a shop 200ft. by 60ft., the whole of which 
is laid with very narrow boards, planed over and blacked 
for the purpose of setting out parts of the bridge, the floor 
being actually a drawing board of 12,000 square feet area. 
Descending from this, one sees the steel material of the 
bridge, including plates up to 1-5in. thickness, being drilled, 
planed, and bent to shape, the plates being curved ata 
dull red heat to the necessary radius in a long hydraulic 
press with the moving part actuated by four 24in. 
hydraulic plungers. All the drilling of the plates is done 
’ by twist drills, not of the kind known by that name, but 
simply twisted drills made in the workshops and with the 
point of the usual flat form, except that the cutting edges 
are ground so that they have a smaller angle than usual or 
“more cut,” the form approaching more to what would be 
used for hard woodwork than that of the drills usually 
used for cast or wrought iron. These drills bring out 
curled shavings sometimes over 3ft. in length. In fact, 
they cut the holes out instead of scraping them out. Much 
of the machinery employed was fully illustrated in our 
impression for the 16th January last, so that it is 
unnecessary to refer to it here. The punching of 
the 1°25in. plates is heavy work, but is only resorted 
to for cutting off a piece of the plate. We saw a 
ldin. punch bent and upset, much as though it 


were of soft Swedish iron, though it was of the best steel 
used for punches ; but punches will not last very long in 
punching 1 ‘Sin. holes in 1°25in. steel plates. 'Thework done 
in the brief part of a second that the punch occupies in pass- 
ing through the plate can be measured by the area 
sheared in making the hole. The die was nearly 2in. 
diameter for the purpose of making the work as light as 
possible, and the punching from the plate had a mean cir- 
cumference of 5*5in., giving an area sheared by the most 
uneconomical form of shear, namely, a punch of about 
6°87 square inches. The work done upon the small area 
concerned is thus very great, and though the time is so 
small, the temperature acquired by the punched out piece 
is not much less than 200 deg., affording some notion, of 
the rate at which steel will take up heat. 

In the drilling machines for drilling the 12ft. built-up 
tubes the drills are lubricated with water, a jet under 
considerable pressure being directed into the hole being 
drilled. Each of these machines has ten drill heads on 
tive arms, and a separate engine and boiler to work them, 
the whole being mounted on a covered-in truck, Some 
other drilling machines of most unusual construction are 
to be seen in the works, consisting chiefly of a large rect- 
angular frame built up of girders about 30ft. span, fixed 
to end girders mounted on wheels to run on rails. On the 
cross girders are mounted drilling machines for drilling 
holes all over plates placed in their relative positions on 
the floor. These and other machines for drilling are driven 
by fast running overhead cotton ropes the whole length of 
the shops. A number of special plate edge planing 
machines are in use, the sides and ends of all the plates 
used, whether flat or bent into cylindrica! or other forms, 
being planed to definite widths and lengths. 

In the yard, visitors may see the great horizontal and 
vertical tubes, as well as those which take diagonal posi- 
tions, being fitted and temporarily put together; and some 
help in forming an idea of the size of the bridge is given by 
the four — bases for the Inchgarvie pier, these four 
forming the base of a rectangle no less than 270ft. in 
length longitudinally, in which direction they are con- 
nected by 12ft. built up steel tubes. Diagonally from 
corner to corner are big lattice strut and bracing girders 
about 100 yards in length. In forming the junction 
between the diagonal tubes that reach from the four bases 
to the tops of the piers, as shown in the engravings we 
published last week, and also in uniting the big vertical 
tubes with these bases, there is some rather difficult 
shaping and bending of the plates, resembling, indeed, ship 
work except as to the thickness of the plates. Here great 
care has to be exercised in working the plates and in 
examining them afterwards. Enormous stresses will be 
visited on these parts and the skew backs, which will have 
to be resisted by the well-disposed plate and angle work ; 
and if one ventured the slightest doubt as to the strength 
of any point in the bridge, it would be with reference to 
these parts; but even here the main stresses are so directly 
transmitted to the horizontal tubes that the idea does not 
linger for a moment. One look at the pier bases, and the 
very large footing or ground they cover confirms the state- 
ments made as to the stability of the structure, as far as 
this is concerned. With the exception of the acci- 
dentally tilted caisson of one, the main piers are 
rapidly approaching completion. The granite masonry of 
the upper portion of those resting on the concrete in the 
70ft. round caissons is a splendid specimen of work, the 
joints being all perfectly level and nowhere more than jin. 
in thickness. In sinking the caissons, with their enormous 
contents of masonry and concrete, no serious mishap to 
the Italian workmen below has occured, although the 
daily papers chronicled as a fatal accident a harmless mis- 
take last week with an air lock. It is noteworthy 
that the men do not find it at all necessary to leave the 
chamber they are working in when shots are fired for 
removing the rock to permit the descent of the caisson, the 
air pressure maintained within and the escape of air under 
the bottom edge of the caisson into the water soon clear 
the atmosphere sufficiently for the Italians to consider it 
quite endurable. The bed-plates on the top of the granite of 
the Fife, Inchgarvie, and Queensferry main piers are built 
up of a number of steel plates countersunk rivetted 
tegether, and making a large steel slab. The method of 
rivetting them up on the piers was illustrated in our last 
impression. The thought occurs to an outsider that thick 
rolled plates like armour plates are probably not used for 
some good reason. These bed-plates carry the bases of 
the steel part of the piers already referred to, and provision 
is made on two of each of the groups of four granite piers 
for the sliding of the bases of the superstructure on the 
bed-plates as expansion and contraction occur. To lessen 
the friction between the surfaces crude petroleum and 
ground cast iron borings mixed will be used. 

The central girders will, like the cantilevers they 
connect, be erected by the overhang or out-building 
process which has of late years found much favour. 

The wind pressure of 56 lb. per foot being taken as a 
maximum, will be 2600 tons on one span, and the rolling 
load never more perhaps than 600 tons, as more than two 
trains cannot be on the bridge under the block system at 
one time, will produce stresses quite insignificant compared 
with either wind or permanent load. On many parts of 
the superstructure the stress per square inch is under 
3} tons per square inch, and in no part exceeds the regu- 
lation six tons. 

Since the design of the Forth Bridge was made public a 
railway bridge has been completed on the same system 
over the Ni The plates were rolled and the bridge 
finished in ten months, and owing to the type of design 
and to the method of erection, Mr. Vanderbilt said the 
bridge had cost him half what he had expected. Two 
bridges of the same type are building in India, namely, 
the Hooghly and the Sukkur bridges, both of which have 
been described in our columns. 

On so large a work as the Forth Bridge small accidents 
to the men are of course of daily occurrence, sometimes 
many cut or broken fingers in one day, and occasionally 
much more serious calls for aid are made. To meet the 
requirements, an infirmary has been built provided with 


all necessaries, a doctor is at hand, and an ambulance corps 
established. Each man subscribes to a fund for this pur- 
pose, and the contractors provide an equal sum. Contribu- 
tions to the men’s fund are also made by visitors, A day’s 
visit to the bridge works is too short, but one may save 
time by staying at either North or South Queensferry, 
where there is good hotel accommodation, and whence good 
views of the work in progress can be obtained. 


VOLK’S GAS ENGINE GOVERNOR ATTACHMENT. 


Tue device illustrated by the accompanying engravings has 
been made by Mr. Magnus Volk, of Brighton, for governing the 
8-horse power Otto Crossley gas engine which drives the 
machines for the Brighton Electric Railway, by varying the 
quantity of gas admitted instead of either admitting the usual 
charge or cutting it quite out. The engraving Fig. 1 is of the 


end view of the engine, and shows the governor, gear, the 
igniting slide, and gas valve. In the ordinary way the gas 
valve spindle D is pushed in by the projection C, on the igniting 
slide, through the medium of the pendent lever B when that 
lever is low enough for the piece A!, as shown in the detail 
Fig. 2, to come into contact with C. Thus the gas is admitted 
in the same quantity throughout that range of speed which is 
represented by the rise or fall of the governors through the 
height of the thickness of Al. Thus the engine gets full gas 
or no gas, and between these there is a change of speed which, 
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though of no importance for most work, is productive of slight 
irregularity, which is undesirable in electric work. To overcome 
this, Mr. Volk has adopted the stepped form of projection shown 
at Figs. 1 and 8. By this means the quantity of gas is regulated 
through as many gradations as there are steps. Mr. Volk has 
had it at work several months, and finds that it considerably 
improves the running of the engine. The accompanying dia- 
gram, taken from this engine with the gear attached, shows the 
effect on the combustion and pressure of the charge due to the 
admission of varying quantity of gas. 


O'KEEFE AND ROBSON’S SELF-ACTING 
TRAMWAY POINT. 


Tue self-acting tramway point illustrated by the accompany- 
ing engraving is made by Messrs, O’Keefe and Robson, of 
Roscoe-street, Liverpool. The tables have been laid down in 
that city, and have worked satisfactorily. The table consists of 
a circular cast iron table about 3in. thick and 2ft. diameter, 
with a steel rail running through the centre, having a bell- 
mouthed entrance. The table is fitted into an octagonal iron 
frame and works on ball bearings. The front wheel of the bar 
on touching the table puts it in line, and on passing the centre 
the pressure of the wheel to the left or the right turns the table 
instantly, so turning the wheel on to the right or left line, as 


O 


OFLAN( 


the case may be. We are told that the point will do equally 
well where mechanical motive power is employed, and for three- 
way junctions as well as for two ways. The inventors also 
claim that it will save the cost of frequent repairs to present 
points, as it will wear as long as the rails, and will also lessen 
the wear and tear on both horses and cars. On taking up a 
table after being in use some length of 'time there was not the 


slightest sign of dirt or water in the bearings. 
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A FRENCH VIEW OF ENGLISH GUNS.* 


We have before us a French pamphlet. This work is a 
reprint in full of articles in the Revue d’Artillerie—articles giving 
a very good summary of what is doing in England in artillery 
matters. We see here one more illustration of the fact of 
information, kept confidentially in our own country, appearing 


for the first time in print abroad. We refer especially to one | 


or two drawings which we shall notice hereafter. Captain 
Bosch begins by explaining very fairly the position taken by 
England in artillery matters. Indeed we have not seen the case 


better put for us by those who are responsible for the line | 
taken. He says England, less concerned than other Powers in | 


the possible occurrence—l’éventualité— of a European war, 
accepted for her artillery a position of relative inferiority for 


some years, in the hope of profiting by the attempts, sometimes | 


by the mistakes, of her neighbours, in order to construct 
finally at orice — d'un seul coup — an artillery system em- 
bodying the best features adopted abroad, and only em- 


ployiug such new inventions as should have been proved | 


by experience. Captain Bosch then discusses the 


alternatives of breech-loading or muzzle-loading and the | 


question of the metal to be employed. When we say he 
discusses, we ought to explain that he gives what is more 
valuable than an ordinary discussion for the purpose he has in 
hand. He presents in forcible, concise language the arguments 
employed by authorities in this country. We wish we could 


During the firing trial a charge of 215°6 lb. (97'8 kilogs.) and a 
projectile of 403-4 1b. (183 kilogs.) were employed, with which 
a muzzle velocity of 2162ft. (659 metres) was obtained with a 
pressure of 17 tons to the squareinch (2680 kilogs. per square centi- 
metre.) In spite of this good result further trials were desired, 
especially with regard to longitudinal strength, which, it was 
thought, might not be sufficiently provided by longitudinal 
riband. 

Figs. 2 and 3 exhibit the designs of the Elswick and Woolwich 
9°2in. riband guns. In the latter, Fig. 3, the inner steel tube 
extends from end to end, and carries the breech screw. It is 

protected from erosive action of gas by a thin steel tube which 
extends from the obturator sufficiently far up the bore for this 
purpose. The breech end of the tube is much thicker over the 
breech screw. Over the chamber portion is wound riband of 
| very high quality, which supplies great transverse strength. 
| The riband has an ultimate tenacity of 95°24 tons per square 
inch—150 kilogs. per square mm. Over the riband are shrunk 
| two long hoops of forged steel, which transmit the pressure on 
| the breech to the trunnions by means of two systems of inter- 
| rupted or broken rings. In this construction the longitudinal 
strain is shared between the tubes and the exterior hoops. The 
| gun is hooped up to about two-thirds of its length—see Fig. 3. 
| Its calibre is 9°2in —234 mm.—and its weight 19 tons. The 

Elswick gun—Fig. 2—consists of a tube covered with a jacket 
| which receives the breech screw. The jacket carries a breech 
| hoop, a coil of riband, and the trunnion hoop. In front of the 


Fig.i. Armstrong 10°2unch (21 tons) 
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do the justice to Captain Bosch’s French that he does to our 
English ; but the fact is that, apart from the question of ability, 
this is just a case where the French language seems to have the 


advantage. We need not, however, follow the discussion of Sir | 
Ww. Armstrong and Colonel Maitland’s statements, or the arrival | 
at the decision with which we are familiar in favour of the | 


interrupted screw breech stopper and De Bange gas check or the 
adoption of steel hoops after the preliminary trial of coiled steel 
bars, &c. So again Captain Bosch cannot of course give better 
drawings of the newest pattern Woolwich and Elswick guns than 
were given by Colonel Maitland in his paper at the United Ser- 
vice Institution which we gave at the time ina summary, to which, 
by-the-way, Captain Bosch refers. He, however, adds to these 
some drawings from the American report of Lieutenant Jaques, 
and also some which exist only as official ones in our departments 
—for example, that of the Elswick 10in. steel riband gun, which 


we give herewith, Fig. 1. We take this opportunity of adding | 


to it the drawings of the Gun Factory and Elswick competitive 
riband guns, Figs. 3 and 2 respectively. After a discussion of Mr. 
Longridge’s labours on the wire system, we come to the steel 
riband gun 10-2in. calibre, Fig. 1. In this piece, on a tube A 
which carries the breech screw are placed four coils of steel 
riband C,, C., C3, Cy The first consists of twenty layers of 
riband laid transversely and four longitudinally. The plan on 
which the longitudinal wire is arranged is shown in Figs. 6 and 


7. Numbering from interior to exterior, the longitudinal | 


layers are numbers 8, 11,16, and 22. The coils Cy, Cs, and C,, 
of decreasing thickness, contain only transverse wire—z.c., coiled 
round the tube. The coil C, is fixed at the breech end to the 
hoop D, and at the other end tothe trunnion hoop D,. The 
coils C, and C, hold to the three little hoops D., D,, and D,, 
finally the coil C, is attached at one end to the hoop D,, and at 
tthe other to the muzzle hoop. Over these coils are shrunk a 
series of wrought iron hoops extending from breech to muzzle— 
wide Fig. 1. The contact surfaces of the various hoops are cut 
in V-shaped lands and furrows, so as to bite and hold tightly— 
land into furrow—throughout—see Fig. 4—a thin sheet of 
— being laid between. The weight of this gun is made up 
as follows :— 


kilogs. Ibs. 
of compressed steel 7,807 = 16,304 
6,025 = 13,285 
Wrought iron hoops +. 7,915 = 17,453 
21,337 = 47,042 
* L’Artillerie Anglaise. Par E, Boscu, Cay d'Artillerie. Published 
by Ler ser, Levrault, Paris, 
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jacket, and holding on to the tube, are two other coils of steel 
riband. Lastly, the entire piece from breech to muzzle is 
covered with a set of thin steel hoops. The ultimate tenacity 
of the riband is 577145 tons per square inch—90 kilogs, per 
squaremm. The calibre is 9°2in. and the weight 18 tuns. At 
the conclusion of the trials at the end of 1884, Captain Bosch 
observes that no preference had been given to either gun. We 
| believe that this still represents the state of the question. As to 
| the form of the riband or steel wire, considerable difference of 
| Opinion exists. Captain Bosch observes, however, that the rect- 
angular or riband form is preferred to the circular one. We may 
add that recently an ingenious patent has been brought out by 
which longitudinal strength is attempted to be supplied by a 
section shown roughly in Fig. 5, where the rings hold on the 
same principle as the conical rings of De Bange. We have not 
heard of this being actually adopted even for trial ordnance as 
yet. Captain Bosch refers, among other Elswick steel riband 
guns, to the 6in. 334 ewt. howitzer to be taken asunder carried 
on elephants’ backs in India; also of the Woolwich 10in. steel 
riband howitzer. This piece, we may add, has since given 
remarkably good results; it weighs 70 cwt. The weight of the 
projectile is 360 Ib., and the muzzle velocity 1030ft. per second, 
consequently it has 2648 foot-tons total energy and 9439 foot- 
tons per ton of gun. Captain Bosch finally quotes Colonel 
Maitland’s remarks, that to utilise further reduction in weight 
in guns we need to know how to make stronger carriages. At 
present the carriage stops the way. 

The subject of carriages is rather more briefly dealt’ with 
than that of ordnance; but the question of saving the field 
carriage from shock by hydraulic buffers, springs, &c., is dis- 
cussed, also the checking of recoil. We will not attempt, how- 
ever, to follow this part of the book nor that dealing with 
projectiles, which, by the way, precedes the chapter we have 
noticed above on steel riband guns. We have said enough to 
commend this work to our readers already. 


A VISIT TO THE LIVERPOOL NEW WATER- 
WORKS ON THE RIVER VYRNWY, MERION- 
ETHSHIRE. 

By Mr. Wu. Spinks, A.M, Inst. C.E. 

THE following paper was read on Wednesday week before the 
Association of the Manchester Students of the Institution of Civil 
Engineers on “‘ A Visit to the Liverpool New Waterworks on the 
River Vyrnwy,” by Mr. Wm. Spinks, A.M,1,C,E. Mr, James H, 
Lynde, M. Inst. C.E., was in the chair :— 


On presenting our credentials we were taken in hand by one of 
the assistant engineers, who courteously explained the details of 
the various parts, Our first visit was to the stables, which, like all 
the rest of the structures, are of timber, lofty and airy, and in 
which at the present time about 120 horses are stalled, and fine 
cattle they are too, just suited for the long hilly district. The 
teams are usually made up of four horses to the wagon, and the 
average cost of carting from the railway station, about ten miles 
distant, is 12s, per ton. From the stables we went to the sand- 
washing sheds. The sand is brought here in small trucks on a 
tramway from the gravel pit, and is passed from thence into the 
washing cylinders, and then conveyed on trucks again to the mixing 
shed, where it is amalgamated with pulverised stone before the 
cement is added to form the mortar. The gravel, which is sepa- 
rated from the sand, is conveyed to the concrete shed, and is mea- 
sured and emptied into a revolving cylinder which thoroughly 
amalgamates the cement and gravel, after which water is forced 
through. Concrete mixed in this way is found to be done more 
cheaply and thoroughly than by turning by hand. Adjacent to 
these sheds is the cement store. The cement is brought direct 
here from the station, and is emptied on to a series of trays lying 
one above the other. When it has arrived ata sufficient temperature 
it is turned over by means of an adjustment of the louvres of jwhich 
the trays are com , and thrown on to the tray below; thus the 
whole of the bulk is equally exposed and tempered. Very great 
care is taken with the cement, and men are continually employed 
in preparing briquettes for testing. One briquette, which had been 
made eighteen months, was broken in our presence, and gave a 
result of 870 lb. on the inch section. Three very excellent testing 
machines are fixed in the testing-room, two of which are hydro- 
static, and give a very fair and excellent result, there being no 
vibration whatever. ‘These are designed by Mr. Deacon, and are 
quite the best I have seen. From the testing-room we moved to 
the Float House, which contains a very ingenious automatic 
arrangement for indicating the height of the river at all times. 
This consists of a suspended float ted by means of pulleys to 
a pencil sliding up and down a guide rail, and which indicates on a 
sheet of paper revolving round a drum. This is a very clever con- 
trivance, and is the invention of Mr. Deacon also. The river at 
this point is ‘‘ trained” in a channel of equal sectional area made 
by cemert floor and sides, so that the quantity of water flowing 
through can be easily and accurately gauged. We now went on to 
the wall, and a great wall it is too. When the works were 
originally designed it was intended to dam the reservoir by means 
of the usual earth bank; afterwards it was decided not to do this, 
but to build a solid masonry dam. The ground has been got out 
down to the solid rock, which is about 140ft. below the intended 
top water level. The thickness of the wall is 120ft. at foot, taper- 
ing up to 20ft. at the cill level. The total width across the valley 
is rather over 400 yards, and upon the top of the wall a viaduct 
will be formed to carry the road, the water flowing between the 
arches over the cill, and thence into the gauge basin, into which 
will also come the compensation water by means of a tunnel 
formed through the east side of the wall. The wall is benched 
into the solid rock in the hills on each side, all shale and loose rock 
being carefully stripped off, so that a firm and true bed is obtained. 
The blocks of stone used vary from 5 to 10 tons, irregular in shape, 
but with a worked base. These blocks are lifted into position by 
means of cranes, and are bedded in cement mortar, and carried up 
as nearly level as possible, the interstices being filled up with 
cement concrete, the faces of the wall being of coursed ashlar. 
There are six steam cranes on the wall,each weighing about 35 
tons; they are turned round and moved by means of Ransome and 
Rapier’s hydraulic jacks, The stone used is of a blueish cast in 
colour, and is of the Caradoc beds quarried in the Cynon Valley 
about 1} miles from the works, and is conveyed thence by loco- 
motives on a tramway. About 500 men are engaged at the quarry, 
which is the face of a hill, and presents a particularly brisk sight 
when the men are engaged upon the various operations necessa‘ 
to lift the stone; here also, six cranes, similar to those on the wall, 
are at work loading the stone on to the trucks, when it is washed 
by means of a jet, and then weighed and dispatched. The stone, 
which is not sufficiently large for the wall, is taken down to the 

ulverising mills, where it is crushed into a sand for the mortar as 

fore referred to. There is, of course, a considerable amount of 
rubble and waste, which is run down to the spoil bank. About 
500 tons of stone per day are sent down to the wall, and up to the 
present time about 130,000 cubic yards have been used. The shots 
are fired simultaneously by electricity at twelve o’clock noon and 
six p.m. each day. The electric light is also fixed on several 
standards, and can be put into use whenever the necessity for it 
arises. It is also fixed at the wall, and is there used when par- 
ticular work is in hand that compels continuous operations. From 
the quarry we proceeded to the Hirnant Tunnel, which is the com- 
mencement of the aqueduct to Liverpool. This tunnel is nearly 
2} miles in length, and is to be 7ft. diameter, and is being driven 
through solid rock, the shot holes being drilled by machines worked 
by compressed air supplied from a stati y engine outside the 
tunnel. Powers have been taken to lay three pipe lines, but at 
present only one is being put down, it is 3ft. Gin, diameter, with a 
discharging power of 13,000,000 gallons per day. The tunnels are 
being made sufficiently large to pass the whole of the water that 
will ultimately flow through the three pipe lines. 

The men employed on the works, of whom there are about 1400, 
are all comfortably housed in neat wooden houses. There is a 
large cocoa-room provided for their recreation, a post and tele- 
graph-office, and also a church, with parson to look after their 
spiritual wants. 

The rainfall of the district is particularly heavy, having been as 
much as 90in. in one year, but it may be taken to average about 
70in. To keep this water pure the Corporation has purchased what 
few farms there are on the watershed, to prevent the manuring in 
spring. Before the water can be finally impounded, it will be 
necessary to pull down several small farmsteads and the whole 
village of Llanwyddyn, some of the tenements in which are quite 
equal to any Irish or Highland cabin. Consequently, their destruc- 
tion will be a gain to the national health. When the wall is finally 
completed, it will impound about 12,000,000,000 gals. of water, 
which will cover an area of 1115 acres, forming a lake about 
five miles long and nearly half a mile broad, and the sur- 
face will be about 825ft. above Ordnance datum. 9,000,000 
gallons of water per day have to be turned off for com- 
pensation—a quantity altogether 3 om in the history 
of waterwork undertakings; and Liverpool takes at present 
about 18,000,000 gallons. The lake will be skirted by an 
extremely well-formed carriage way, fenced by a neat iron hurcle, 
which, being invisible from the opposite side, does not mar the 
beauty of the landscape, and in this respect is far superior to the 
unsightly stone walls surrounding some large reservoirs. The 
rivulets and streams are all crossed by substantial and handsome 
stone bridges. The valley now is very picturesque, the slopes being 
well wooded, and crowned with heather-covered moors, When 
the lake is formed it will make a most pleasing landscape, and it 
will be a most delightful drive round its banks along the new road. 

The total cost of this undertaking, including the aqueducts with 
necessary works, will be about £1,750,000 sterling, and it is ex- 
pected will supply Liverpool with water for at least 100 years, The 
work is of the most thorough and substantial kind that forethought 
can devise and care can command, and is equal to anything of the 
kind of this or any other age. The magnitude of the scheme, and 
the energy with which it has been pushed on, reflect great credit 
upon the municipality who have had the pluck and enterprise to 
undertake it, and when completed will remain a magnificent tribute 
to the skill and ingenuity of the engineers who “‘ have directed the 
sources of power in nature for the use and convenience of man,” 


THE Town Council of St. Helens have instructed their engineer, 
Mr. George J, ©. Broom, Assoc, M. Inst. C.E., to prepare plans 
for the main drainage of the borough, and also report as to the 
best means of utilising the sewage. 


= 
A 
Fig 2: D2inch 18ton gun{(Elswick} 

Fig.3.9'2itnch I9ton gun (Woclmch) 
} 
Fug-6. 
F 
4 
} 


295 


THE ENGINEER. 


Oct. 16, 1885. 


U 


EGETON. 


U 


(For description sce page 303.) 


BALANCED VALVES OF THE GUNBOAT PHL 


FIc | 


SECTION 


VERTICAL 


FIC.2. 


o 
= zw 
y 
LY Wi Ao. 
= A lS Nae 
SZ jj; 


J 


Yh. 


\ 


YT 


x SLX 


YY 


! 


Ks 


y 
Sy 
Y 
R= 
Zi ' 
Yy 
1 


SS 


SMO AAA 


= 


Y 


WHA 
SS 


HORIZONTAL SECTION 


HORIZONTAL SECTION 


K 
! 

! 

| 

| 


KK-—— -------- 


z 
Y, 


} 


‘ 


Z 
| — — 
3 
}}—-s62 % 
+ 
g SG 
u AA S SS 
SS 
S 
yyy 
Ys 
7 
® 
% 
/ / 
| 
NG 
NS ASG 
SS 
\ 
BGG \ \ 
N 
\ 
SUNT 


/ 
Z \ LY Z 
a \ ~ 
Z AN 
SS 
RNS 
SS 
N 


Sune 


| 
GIN ISS \ G 
ZN N \ 
N N Y 
A Y \ NK GZ ‘AZ A 
Toe GH, N NY 
N Uf WS TM 
ff NY, - AN 
IN | L =: @= 
WL \ — = 
Pig | N N GF vA Y, 
n + EX NG Gi i 
a | \ | Ge 
4 aN | Ve 4" | 
' Gy | \ | 
\ \ 3 
' iN Sg 8 
\ 
SS ! S 
<= K 
4 H 
| 4 | | 
NY 
\| 
4 \ ZA3 
\ 
| 
i} | \ ! 
7 = | 
= TT 
\ AY AAW . 
ig | i! 
= || 
— | 
— 
| ele 
— 
| } ! 3 
| 
ih 
NY 
f Sana Y 
Yy SG 
i | = 


296 


THE ENGINEER. 


Oct. 16, 1885. 


THE FORTH BRIDGE.* 
PROPOSED METHOD OF ERECTING THE MAIN STEEL PIERS 
AND APPROACH VIADUCTS. 
By Anprew 8. Biceart, C.E. 
. (Concluded from page 285.) 

In our last impression we gave the first portion of this paper, 
together with a number of illustrations relating to it. We now 
give the concluding part. 

The rivetting machines employed will be of various forms, the 
common type being used for such work as the bracing girders, 
while those for the rising and horizontal columns will be the same 
in principle as those rivetters employed for the bed-plates, with 
several special features to suit the different kind of work. The 
girders on which the cylinders slide will be similar and similarly 
placed in relation to the work to be done, one being outside the 
column and the other inside, while at the ends they are secured to 
and made to slide round two circular rings by a small hydraulic 
cylinder. Stiffening packings or struts are placed between these 
circular rings, and the channels of the columns inside, and plates 
outside to keep all in true form, and these are transferred from 
one point to another as the girders pass the various positions at 
which they are placed. The girders are thus made to move round 
the complete circle, and as the hydraulic cylinders on these slide 
a length of 16ft., it follows that the rivetting done at each shifting 
of the machine is equal to this length of the completed column. 
To enable the rivetting to be executed with the longitudinal built- 
up channels complete, the power of the hydraulic cylinder on the 
inner girder is transmitted to the rivet through a lever of the third 
order, this cylinder having the amount of greater area necessary to 
exert nearly the same pressure as the cylinder on the outer girder. 
It is proposed that the whole machine be fixed to the platform and 
underneath it. It will consequently be raised with it, but during 
the stationary periods between the lifts it will rivet up the 12ft. 
rising columns close to but always underneath the main lifting 
girders. Each machine is made to carry its own working platform, 
from which all the necessary operations will be conducted. 

The raising of the main platform by the hydraulic cylinders 
placed within the 12ft. rising columns will be performed thus :— 
Water will first be admitted to the lower end of two of the 
hydraulic cylinders, in one or other of the sloping planes, sufficient 
to ease the main lifting girders and the two upper cross girders 
within the columns. The pins through these cross girders and the 
channels of the columns being withdrawn, water is again admitted 
and made to raise the one end of both main lifting girders 1ft.; 
when this is accomplished the same pins are inserted and the load 
again transferred to the cross girders. The water in the lower 
end of the cylinders now being allowed to escape, that in the small 
annular space at the other end, and which is constantly acting as 
aback pressure, raises the cylinders, and with them the lower 
cross girders, to the same position, relative to the upper girders, 
which they occupied before the lifting operations began. As the 
pin holes in the four lifting channels run the full height, the point 
to which the platform may be lifted at any one shift is a matter 
of expediency. This lift in most cases will be about 16ft., but 
in any case it will be effected by single lifts of 1ft. at a time 
as already described. It will be apparent that the manner of 
lifting at the different points in each platform is exactly similar. 
the cylinders being in line with the 12ft. rising columns, and made 
to raise the platform, to all intents, vertically, induces a slight 
rocking motion, which is provided forin thecylinders by planing their 
bottom surfaces to a very obtuse angle, the apex of which is slightly 
rounded off to form a better bearing. As the platform is raised, 
the girders in line with the sloping planes will be slid towards the 
centre of the bridge, each pair on either side being always kept as 
near as practicable at an equal distance from the centre of the rising 
columns. The raising and rivetting will thus be carried on till the 
whole arrives at the top of the pier, the platform being then in a con- 
venient position on which to build the top members extending 
between the columns in line with the bridge. These will now be 
built, and with them the top juncti or connecting portions of 
the upper part of the steel pier, resembling in many respects the 
lower junctions termed the skewbacks. All will be rivetted in 
position by the machines already referred to. After the main plat- 
form has passed the point at which the internal viaduct is joined 
to and made to form an integral portion of the bracing in the 
vertical plane, the lifting of the girders, &c., of which this part is 
composed—and previously rivetted complete—to its position will 
then be commenced. This will be done by means of four complete 
sets of columns, girders, and hydraulic cylinders. The cylinders 
will be placed within and fixed to the upper of two cross 
girders, sliding on and temporarily bolted to the two vertical 
columns at each corner of the part to be raised. Passing 
between and extending across from one set of columns to 
the other will be the carrying girders, resting on the top 
of the upper cross girders, and bearing the portion to be lifted 
into position. The ram will be made to point downwards and bear 
against the top of the lower cross girder. When water is 
admitted to the upper end of the cylinders, the bolts in the higher 
cross girders meanwhile having been withdrawn, the rams are 
forced against the lower cross girders; but as these are securely 
fixed to the columns, the hydraulic cylinders, with the cross girders, 
carrying girders, and structure to be raised, are bodily lifted 
upwards. When raised about 1ft., the upper cross girders are 
again fixed to the columns and made fo carry the load. The water 
is now allowed to escape, and as there is a back pressure in the 
cylinders similar to that in those used for raising the main plat- 
form, the rams are forced into the cylinders, and being secured to 
the lower cross girders are made to raise these also. This action 
will be repeated till all is raised to the desired height, when the 
girders will be quickly secured to the points previously prepared 
for their junction with the bracing in the vertical planes. In addi- 
tion to the several parts of the bridge already mentioned, the 
cantilevers will form a leading subject for careful thought. The 
proposed method of their erection is, however, beyond the scope of 
this paper, and we need only remark that all concerned sce their 
way to successfully overcome this part of the work also. The 
approach viaducts on both sides of the Firth are presently 
in a forward state of progress. The girders on the south 
side, immediately over the water, beimg practically complete, 
having been built on timber staging, the top of which was on a 
level with the stone piers, so far as completed, or about 18ft. above 
high-water. These girders will be raised to the level of the next 
stage, erected on shore, on which will have been built, during the 
time occupied in that lifting, another pair of girders to which the 
first portion of the viaduct will be connected. This raising and 
joining to other portions, still higher up, will be continued till the 
full height is reached, when all the ten spans will be complete. 
The north viaduct is in a more forward state than the south, it 
being wholly completed, with the exception of a few of the end 
bays, which cannot be put in position till a higher point has been 
reached. The whole of the north viaduct piers are on land of a 
very undulating character. This necessitated some of their num- 
ber being raised a considerable height, so that a uniform level 
throughout might be attained, and all the girders built at the same 
time on a stage similar to that used for the other side. The piers 
provide points from which the lifting can be easily and safely done. 
Various proposals for effecting this were discussed, that finally 
sanctioned by Sir John Fowler and Mr. Baker is to place underneath 
the end pillars of the main girders on each pier a temporary cross 
girder extending between and beyond these, and bearing up the 
whole weight, on timber blocking, resting directly on the pier. In 
each of these temporary cross girders are placed two hydraulic 
cylinders, one being directly underneath each main girder. In both 
the ram faces downwards. Each cylinder is provided with a separate 
valve, to regulate its action in raising. When at rest, the 
temporary cross girders will transmit their load to the piers, either 
through the blocks placed close to but between the lifting cylinders, 
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or those outside and nearer the ends of the piers, this being deter- 
mined by the point at which building has to be carried on. If in 
the centre, then the supports are outside, and vice versé. Theram, 
when lifting, will bear on a prepared sole of hard wood spreading | 
somewhat over the stonework. Great care must exercised to keep | 
the different bearings in the whole viaduct as near one uniform | 
level as possible during the lifting operations, to avoid any undue | 
straining of the main girders. As soon as the structure has been 
raised the full stroke of the cylinders a new lift will be commenced, 
the blocks on which the rams bear having, however, been previously 
packed up. The height required to give ample clearance for 
building underneath will be about 4ft. At the ends of the north 
viaduct, in lieu of a bearing on the piers, columns, with all the 
other appliances, have been provided, similar to those to be adopted 
for lifting the internal viaduct already described. A hoist is pro- 
vided for lifting from the ground underneath the main girders the 
whole of the stone, &c., required in building the piers, upwards, 
from their present level. This material will be raised while on 
trollies, and while still on these run along the temporary road, laid 
on the bottom of the main girders, to any or all of the piers. On | 
arrival at any pier it can be raised and laid in position by a pair of | 
small runners fixed to the girders immediately above each pier, | 
the power used for raising, lowering, or traversing either way being | 
transmitted through special horizontal winches driven by a rope | 
extending well-nigh the entire length of the viaduct. The work | 
will thus be carried on till the desired end is attained, that being 
reached when the rail level is fully 150ft. above high water. 

Were we to state that these are the exact methods by which | 
those of the bridge presently treated of will be erected, we 
should only be laying ourselves open to the ridicule of all experi- | 
enced engineers, as it is a well-known fact that no undertaking of | 
such a magnitude is ever carried out to the letter of the plans | 
originally decided upon. The foregoing are only presented as the | 
results arrived at after full discussion by all concerned, and as the | 
principles on which the full details will be wrought out as the work | 

roceeds. Thus far all has gone well, no difficulty having arisen 
which can be said to have taxed the latent ability of either the 
engineers or contractors; and judging the future from the past, 
there is every reason to conclude that in the near future the 
successful erection and completion of the Forth Bridge will be a 
matter of history. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsibl ae! pinions of our 
correspondents. 


DRIVING AN ADIT. | 
Str,—We beg to enclose an account of an adit which we con- 
structed between two wells which supply Arbroath with water for 
domestic purposes. We believe that the plan we adopted and 
worked out is entirely new, and one that would be suitable, and 
above all very safe, in making connections underground for water, 
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the well—15ft. diameter—was placed directly opposite to the bore, 
after which two pitch pine beams G, 20ft. long, 15in, by 15in., 
were placed vertically in front of this frame to distribute the 
pressure. In the bottom of the well eight iron bars or piles, H, 
were driven down in a soft, sandy rock, to sustain the pressure on 
the down end of the two beams. A cross-bearer ran along the face 
of the eight iron piles, equalising the pressure on the whole of 
them. The driving home of the entire length of adit tubing— 
viz., 97ft.—had no impression whatever on the framing made to 
sustain the thrust. 

The entire job was carried on from beginning to end without the 
slightest hitch or accident, and the town supplied with water from 
the wells during the whole time the operations were = | carried 
on. Filtering boxes were placed in the bottom of the well in con- 
nection with the suction-pipe of the pumps. As the water was 
never allowed to rise and go into the adit while under construction, 
recourse was had to continual pumping, and the whole of the water 
pumped not being needed, only such water as was clear and pure, 
and perfectly fit for domestic purposes, was retained; the rest was 
allowed to run waste. We may mention that provisional protec- 
tion has been taken out for the invention and mode of operation. 

Arbroath Foundry, Arbroath, G, ANDERSON AND Co. 

September 26th. 


BELL BUOYS, 


Sir,—No doubt it will be interesting to you and to your readers 
to know that a preliminary trial of Gosein and Stoker’s patent 
duplex bell buoy, with Harrison’s patent sounding apparatus, was 
made on Friday, the 9th inst., off Trinity Buoy Wharf, at Black- 
wall. A model of this buoy, and of another bell buoy, has been 
and is exhibited at the Inventions Exhibition, and has been awarded 
a bronze medal, 

The trial which took place on Friday was admitted by some of 
the observers to be so conclusive as to show that itis far in advance 
of other bell buoys which have been seen during the last thirty-five 
years. The trial took place in the presence of Admiral McClintock, 
Captains Ladds and Barlow, of the Elder Brethren Light Com- 
mittees of the Trinity House. When the buoy was placed in the 
water, about half an hour before the flood, it was continually 


ringing, both by the tidal motion and by the wave motion in the 
| river. The wind being against the tide caused but a mere cockle; 


yet this was sufficient to keep a perpetual sounding. At the flood 
or slack water the sounding properties were not entirely stopped, 
and at the ebb tide, when the Light Commissioners came to see the 
buoy at the wharf, and when there was no wave motion, the bell 


| was being struck about fourteen blows per minute by the tidal 


current, which was not very strong. 

The object of this invention is to provide a bell buoy which shall, 
by the tidal current, give warnings in time of calm or fogs when 
there is no wave motion to produce a sound, as is requisite 
with all ordinary hell buoys as heretofore made. At the same 
time the buoy is provided with Harrison’s patent sounding 
apparatus, which consists of a rolling ball upon a table, upon which 
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gas, sewage, or air ventilating ways. A most determined attempt 
had been previously made to form an adit between the wells, both 
of which are over 50ft. deep and 97ft. apart. The soil to be 
pierced was entirely gravel intermixed with stones, some of which 
were so large as nearly to fill the tube we inserted. This gravel 
bed is about 20ft. thick, and is the water-bearing stratum. The 
soil on the top is sand, under which is very hard boulder clay 
dividing the gravel from the sand. We started work from the 
large or new well—15ft. diameter and about 55ft. deep—the centre 
of the tube being about 44ft. from the bottom of the well, and the 
diameter of the tube 28in., made from mild steel jin. thick, and 
in lengths of 6ft., with one longitudinal butt joint and inside cover 
plate, all rivetted up cold with countersunk head rivets, and pre- 
senting a perfectly smooth surface outside. The mode of operation 
simply consisted in forcing these tubes into the soil as far as they 
would go easily by screw pressure. After an undue resistance was 
reached the man in the inside of the tube with a small pick, lever, 
or shovel, cleared the gravel into a VV -shaped box about 42in. long, 
which, when filled, was drawn by asmall windlass to the mouth of 
the tube, where it wasemptied. The grit was sent up to the surface 
and the skip was again drawn into the tube by a cord. The rate of 
progress was about 6ft. per day; but certain days only 3ft. or 4ft. 
— pierced, owing to large stones and other obstacles blocking 

e way. 

No great special machinery was required for the screw power; 
the main wheel A, which is keyed on a short 4in. shaft, having 
back end running in a centre bearing which took the whole thrust, 
and a front bearing run into a neck bush, The screw was 7ft. long, 
4in. diameter, and two threads per inch. The screw B being 
coupled to the above short shaft revolved, while a strong, heavy 
nut C, with three arms attached, being stationary, bore up against 
the end of the tube, and consequently pressed it forward. The 
spur-wheel A had ninety-eight teeth, 2in. pitch, and the pinion had 
ten teeth. A second motion was provided with another wheel and 
pinion, D and E, in the proportion of 6 to 1; but the workmen 
very rarely used them, as they were too slow. The last length of 
tube was driven home by the single motion. 


The enclosed sketch shows the machinery and appliances used. 
A large frame F, clad with 2}in, wood, and made to the circle of 
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there are certain °deflectors to off the ball towards the 


edges of a large hemispherical bell or gong with a slight motion of 
the waves, The form of this patent buoy is somewhat different 
from those heretofore adopted, consisting of a pair of steel 
cylinders coupled together, which present a long surface to the 
tide or waves, with an arrangement underneath of a fan or vertical 
turbine working in a submerged cylinder, which, acting with cams 
upon a long lever, strikes the bell or gong on the outside at certain 
intervals, The buoy is brought up to the surface by a rudder sub- 
merged, and is floated upon the top of the water, traversed from 
end to end by the waves, the result being, with a wave motion, 
that there is a continuous deep sounding hum and ringing. 

The sound of this bell buoy has been distinctly heard between 
four and five miles distance when placed in a creek on the Essex 
coast. The buoy, in its performance on Friday, acted inevery way 
satisfactorily under the conditions in which it was placed. The 
Light Committee propose to examine its construction carefully, 
and to have a further trial under other circumstances. The sound- 
ing has been found by trial to be constant at all times where there 
is a flow of tide, whether in calm or with wave motion, excepting, 
ee, a period of about three or four minutes at the turn of the 
tide. 

Now that the Elder Brethren of the Trinity Corporation are 
about establishing a new system of buoyage, no doubt this plan 
of cylindrical buoys will be found advantageous not only for bell 
buoys but for other similar pu The buoy has another dis- 
tinctive feature about it, that it bears over the bell or gong, and 
between the bell and the cage, a cylinder of glass coated inside 
with luminous paint, which has been seen distinctly a distance of 
some miles when at sea. : IW 

October 13th. 


PISTON VALVES. 

Srr,—In issue of September 25th I notice that, in an article 
on the exhibits at the Antwerp Exhibition, you referred to a letter 
received from M, Bellefroid, the president of the Société Cockerill, 
in which that gentleman states “‘that they had invented an im- 
provement in the piston valve similar to one patented by me, 21st 
April, 1855,” As this statement is not strictly. accurate in sev 
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important particulars, perhaps you will favour me by inserting this 
letter in your next issue—with sketch, if possible—as it may 
injuriously affect my patent if allowed to pass uncorrected. In 
the first place I may observe that the date given—namely, April 
21st, 1885—should be Ist July, 1884, as it was on that date I filed 
my provisional specification; and, in fact, a steamer, with quad- 
ruple expansion engines, was fitted with my piston valve last year. 
If you examine the enclosed sketch, you will find that it differs 
from the one published in yours of the 18th inst. in a very material 
point. Had M. Bellefroid examined my specification for piston 
valves, he would have found a more important feature than he 
seems to be aware of, and which, if it had been applied to the 
engines you have described, would have reduced the consumption 
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years before Mr. Isherwood ever made or published his experiments 
bearing on the question. In the enclosed paper I have briefly 
re-stated the evidence and arguments employed and published by 
me in 1851-52, in investigating the behaviour of steam in the 
cylinders of locomotive steam engines, showing, amongst other 
things, the formidable losses by condensation and re-evaporation 
of steam in cylinders, and the augmentation of the loss in propor- 
tion to the degree of expansion to which the steam is worked ; and 
showing that, without the adoption of special means for preventing 
or lessening condensation within the cylinder, expansive working, 


| by cutting off earlier than at from one-half to one-third of the 


stroke, could not be practised with economy. If you will allow 
me I will quote a paragraph direct from ‘‘ Railway Machinery,” in 
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THOM’S PISTON VALVES 


of steam from 8 to 10 per cent., or increased the revolutions, if 
desired, in the same ratio. I cannot do better than draw his 
attention to the following extract from my specification, issued 
by the Patent-office, as follows:—‘‘My invention consists in 
providing the working face of the piston valve with a passage 
similar to the passage in the Trick valve, but having positive and 
negative exhaust lap at top and bottom of the cylinders, so that 
the negative exhaust lap forms a communication between the 
opposite ends of the cylinders just before exhausting to the con- 
denser, and so that steam at its terminal pressure is transferred 
from one side of the cylinder piston to the other through the 
passage, such steam being then compressed nearly up to the initial 
pressure and used over again on the return stroke of the engine, 
and causing the engines at the same time to turn the centres, 


AS 


especially the low-pressure cylinder of compound engines, with 
less shock, due to having steam in the cylinder to compress.” My 
flat valves on the same principle obtained the highest award—a 
silver medal—at the present Inventions Exhibition, London. Of 
course I did not claim the Trick or Allen valve, but simply the 
method of communication between the ends of the cylinder. 
yours of the 18th you state that the piston valve you illustrate is 
patented by the Société Cockerill, but this is apparently contra- 
dicted by M. Bellefroid, who says they did not attach sufficient 
importance to the improvement to patent it; nor would I have 
thought it worth while taking out a patent for the Trick passage 
except in combination with my method of opening a com i 
tion between both ends of the cylinder. JOHN THOM, 
8, Storey-square, Barrow-in-Furness, 
September 30th, 


AT AD _ 


THE BEHAVIOUR OF STEAM IN THE CYLINDER. 


S1r,—I observe in Chief Engineer Isherwood’s account of certain 
experiments on steam engines, published in your last issue of the 
9th inst., page 279, that he continues to claim the “‘ discovery that 
the cylinder of a steam engine acted alternately as a condenser 
and as a boiler, condensing a portion of the entering steam during 
its admission, and revaporising the resulting water of condensation 
during the period of expansion and during the exhaust stroke, 
which fpnunese were caused wholly by the interaction of the 
metal of the cylinder,” &c. This discovery, he says, ‘‘was made a 
great many years ago by him, and stated and used in his published 
professional writings,” and he refers to his ‘‘ Engineering Prece- 
dents,” vol. ii., 1859; and to his ‘‘ Experimental Researches in 
Steam Engineering,” 1861 and 1863, He adds that ‘‘ no one con- 
tested the discovery, or even used it, until quite lately.” I pre- 
sume he herein alludes to my paper, ‘‘ On the Behaviour of Steam 
in the Cylinders of Locomotives during Expansion,” published in 
the minutes of ‘‘ Proceedings” of the Institution of Civil Engi- 
neers,”* of which I enclose to you a copy; and this reference 
must be my apology for asking you to publish this letter in reply. 

In the copy of my paper, enclosed, I have summarised the results 
of my experimental investigations on the action of steam in the 
cylinder, which were conducted in the year 1850, and the results 
of which were published in the course of the year 1852+; or seven 


* See vol. 1xxii. of the Minutes, Session 1882-83, page 275. 

t See ‘‘ Railway Machinery,” 1851-56, Blackie and Son, pages 77 to 85 ; 
also a paper on the ‘Expansive Working of Steam in Locomotives,” in the 
——e ” of the Institution of Mechanical Engineers, 1852, pp. (3, 


which I specially announce what Mr Isherwood calls his discovery, 
seven years before he made or published his experiments :— 

“In general, it is to be concluded that, first, when the cylinder 
is thoroughly immersed in the hot bath of the smoke-box, the 
temperature of which is commonly much higher than that of the 
steam, the quantity of water existing as steam during expansion 
is virtually constant. Secondly, when the cylinder is placed nearly 
or entirely beyond the influence of the heat of the smoke-box, or 
is protected only in the usual manner by felting and plating, the 
quantity of water or steam varies very considerably during 
expansion, It suffers a rapid and transient diminution during the 
first stages of ex ion, and amounts to an excess over the 
initial quantity, which increases uniformly as the ratio of expan- 
sion is prolonged ; till, for a final volume of about three and a-half 
times the initial volume, when the steam is cut off at 15 per cent., 
the excess amounts to 57 per cent. of the weight of sensible steam 
cut off, or otherwise, to 36 per cent. of the gross quantity of steam 
admitted. The foregoing results are directly contrary to what 
might have been anticipated, as, at first sight, they appear to 
show that the less protected the cylinders the more work 
is done with a given initial quantity of steam. In the inside 
cylinder, so far from any apparent evaporation or i 


established by myself.* Mr. Isherwood appears, also, to forget his 
correspondence with Mr. G. A. Hirn in 1879, respecting the claim 
of Mr. Isherwood, in the Journal of the Franklin Institute for 
July, 1878, to his having published for the first time his ‘‘dis- 
covery.” M, Dwelshauvers Dery published the correspondence in 
1879,+ from which it — that Mr. Isherwood was anticipated 
by Mr. Hirn by several years—in 1857—although Mr. Hirn, again, 
was anticipated by me in 1851-52. Mr. Isherwood is therefore in 
error in stating that ‘‘ no one contested the discovery.” 

As the question of prior discovery has been raised, perhaps, Mr. 
Editor, you will allow me to quote a disinterested authority, Mr. 
Anatole Mallet, past president of the Institution of Civil Engineers 
of France, who has kindly recognised my priority on this 
question, in his communication to that Institution in 1877, on the 
utilisation of steam in locomotives :—‘‘ Etude sur l’Utilisation de 
la Vapeur dans les Locomotives et l’Application 4 ces Machines du 
Fonctionnement Compound,” in the Mémoires de la Société des 
Ingénicurs Civils, 1877. In this paper Mr. Mallet says: ‘‘ Mr. D. 
K. Clark was the first experimentalist who, by practical evidence, 
traced to its true source the excess of the quantity of steam, or 
the water equivalent of it, in the cylinder, at the end of the 
expansi He de trated that a portion of the steam when 
admitted at each stroke was condensed, and that it was in part 
re-evaporated at the end of the expansion; and that by this 
destroying process the efforts at economy by cutting off early and 
expanding were baffled, insomuch that it was practically impossible 
with economy to cut off earlier than at one-third of the stroke.” 
Mr. Mallet proceeds to say: ‘‘In these publications—already 
named in the second foot-note—has been for the first time sv 
completed elucidated the behaviour of steam in the cylinders of 
locomotives, and the part that is played by the condensation of 
the steam during admission—a characteristic phenomenon which 
gives the key of the difference which always exists between the 
practical expenditure of engines and the calculated consumption, 
and the reality of which, strange to say, many engineers, otherwise 
very distinguished, really believed could be contested ten or twelve 
years after the publication of those works”—p. 852. See a series 
of articles, in behalf of Mr. Hirn’s claim, on ‘‘ Les Découvertes 
Récentes Concernant la Machine a Vapeur ”—‘“‘ Recent Discoveries 
intheSteam Engine”—by Mr. V. Dwelshauvers-Déry, in the Revue 
Universelle des Mines, tomes iv., v., and vii., for 1878, 1879, and 
1880. Also several contributions by Mr. O. Hallauer and others to 
the Bulletin de la Société Industrielle de Muthouse. ; 

8, Buckingham-street, Adelphi, W.C., D. K. Ciark. 

October 12th. 


COMPOUND LOCOMOTIVES, 

Sir,—Before you go further into the question of compound loco- 
motives, it would be well, I think, to point out that there is a radical 
objection to the system of compounding adopted by Mr. Webb, 
namely, that in which the only connection between the high 
and low-pressure pistons is steam. 

It is imperative that locomotives should be able to start their 
trains quickly. Now, before the low-pressure cylinder of the Webb 
engine can get any steam at all, the trailing drivers must revolve; 
but they can only do this either by slipping or starting the train. 
Consequently only one-half the tractive power of the engine is 
available just when the whole is wanted. When the trailing 
wheels slip—as they usually do at starting—they fill up the inter- 
mediate receiver, especially if the low-pressure crank is on the 
dead centre, and then all the cylinders are powerless, because the 
back pressure in the first two is as great as that in the boiler, and 
the low-pressure cylinder is on the dead centre. It is not remark- 
able, then, that these compounds are very bad starters. 

Now if we examine the Mallet or Worsdell engine, we find that 
this difficulty is quite overcome by the use of a small supple- 
mentary valve. Iam told that the compound engines have been 
withdrawn this month from express service on the Scotch route 
north of Crewe. DUPLEX. 

Swindon, October 14th. 


Srr,—Your article in your issue of the 9th inst. on compound loce- 
motives I have perused with much interest. The question is an 
important one, and deserves discussion in the pages of THE 
ENGINEER. 

In reference to the four questions which you suggest as a basis 
of discussion, I would refer briefly to a few points bearing upon 
each. But as no thoroughly effective compound locomotive can, as 
yet, be said to have been produced, any remarks bearing upon 
the subject can, of course, only allude to what the system is 
capable of. 

‘Your question (1) Is the pound | 
in fuel than the simple engine ? 

In answer to this I have no hesitation in saying that it is more 


tive more economical 


to the total weight of the steam during expansion, the 
quantity is at least not more than constant, and is, in 
fact, slightly reduced during expansion. The outside cylinders, 
on the contrary, show, by the great excess of steam at the end of 
expansion, very significant amounts of factitious evaporation. In 
this case, as in that of the low-speed diagrams, the difference is 
referable to a primary condensation of the steam during admission, 
by which water is formed, whilst the temperature of the cylinder 
is raised. After suppression, and when the steam temperature 
falls by expansion below the newly-acquired temperature of the 
cylinders, the hot water flashes into steam in virtue of its own 
heat and that of the cylinder, according to the law of the maxi- 
mum density and pressure for the temperature; and what appears, 
at first sight, to have been positively one advantage of an e: 
cylinder, in the auxiliary evaporation during the later stages of 
expansion, is nothing more than a partial resuscitation of the pre- 
cipitated steam, as a compromise for lost initial action. The 
greater the proportion of expansion, the greater is the final excess 
of steam, as the extreme temperatures become more widely dif- 
ferent; and, moreover, for the higher degrees of expansion, smaller 
absolute volumes of steam are admitted, for which there is always 
the same cooling superficies of cylinder; and this is relatively 
greater, of course, as the period of admission is reduced. In the 
enclosed inside cylinder, on the contrary, bathed in hot air or 
enveloped in cinders, actually hotter than the steam that passes 
through them, the initial pressure of the steam as it enters the 
cylinders is maintained in its integrity, as, even for the greater 
expansions, there appear no symptoms of a resurrection of steam, 
The evidence goes rather to show that the steam is superheated 
during its passage through the steam pipes previous to admission.”* 

I have supplied direct evidence of alternate condensation and re- 
evaporation by direct comparison of the quantity of steam cut off, 
according to the indicator-diagram, and the quantity of water 
measured from the tenders of locomotives—not necessarily in 
terms of their weights, as Mr. Isherwood appears to insist on, but 
in terms of the volumes of water, as steam and water from the 
tender, which are, of course, exact measures of quantity. In fact, 
measurement by volume is the basis of the investigation. If, as 
he implies, he weighed the sensible steam, how did he weigh it? 
And if he did weigh it, why is weight a better measure than 
volume? I have given very full details of experiments and 
observations on the performance of locomotives to prove by direct 
measurement, quantitively as well as qualitatively, the pregnant 
fact of the alternate condensation and re-evaporation of steam. 
In the case of No. 42 express locomotive on the Caledonian Rail- 
way, in 1850, and of several other locomotives, the results were 
published in detail in 1852.+ 

Then Mr. Isherwood says, ‘‘ No one contested the discovery, or 
even used it, until quite lately.” I may say, for my part, that 
since the first publication of my experiments and deductions in 
1851-52, I have repeatedly announced the fact of alternate con- 
densation and re-evaporation as a matter first demonstrated and 


* “ Railway Machinery,” page 82. 
+ See * Railway Machinery,” 1851-56, pages 144 to 151; also ‘‘ Procced- 
ings” of the Institution of Mechanical Engi » 1852, pages 120 to 126. 


1 in fuel, provided the compounding is effective. 
Question (2): Is it more pedi na in repairs? 

The low-pressure cylinders of all compound locomotives should 
be arranged to work under high pressure in starting from stations 
and getting into speed. This admits the employment of larger 
diameter driving wheels than would be practicable otherwise. By 
this alone a large saving in wear and tear is effected, while the 
engine is far more efficient for high-speed. But the system in 
many other ways admits of greater economy in repairs. 

Question (3) Is it more generally efficient under all conditions of 
load, fuel, and weather ? 

By effective compounding the greater part of the force retained 
in the high-pressure exhaust is intercepted and utilised in the low- 
pressure cylinders. This being all gain in power, must add largely 
to the engine’s efficiency under all conditions of load, fuel, and 
weather. 

Question (4) Does a of compounding enable a more 
powerful engine to be produced than is possible without it? 

Having partly answered this question in answering the preced- 
ing ones, I need only say that, in my opinion, a much more power- 
ful engine is capable of being produced. 

One of the chief things to be obtained is a free exhaust, as far as 
— with a view of avoiding back pressure. A compound 

ocomotive without this, or, in other words, with defective com- 
pounding, can hardly be expected to be more efficient or economical 
than the ordinary simple engine. 

It is in this where the defect in Mr. Webb’s engine really lies. 
The-engine is spoken of asa bad starter, and the high-pressure 
driving wheels as slipping badly before taking a grip of the rails 
and before the engine moves. The fact is, however, the wheels 
do not grip the rails at all, but are pulled up through their cylin- 
ders getting choked, and the engine becoming powerless until a 
move is made by the low-pressure piston. But should the low- 
pressure piston happen to be on a dead centre, both engines, as a 
matter of course, become completely blocked; and as this no 
doubt frequently happens, it is not surprising the engines are com- 
plained of in regard to starting. 

Then before getting into speed after a move is made, should 
more steam pass through the high-pressure cylinders than can be 
freely utilised by the low-pressure one, the back pressure upon the 
high-pressure pistons continues, and it may continue to such 
extent as to throw the whole of the work upon the low-pressure 
piston. This is actually what occurs when the unsteady motion 
takes place, so frequently felt in trains worked by these engines 
when starting and getting into speed. 

Then in regard to high speed, you specially allude to Mr. Webb’s 
engines as not coming up to the mark. This also is clearly the 
result of defective exhaust from the low-pressure cylinder, and 
excessive back pressure. But as this is a defect that can easily be 
rectified in pound | tives, it will be admitted as hardly 
fair to judge the system by the results achieved by this engine. 

Bristol, October 13th. 


* See ‘The Exhibited Machinery of 1862,” page 300; ‘‘Steam and the 
Steam Engine,” 1875, page 267; ‘‘A Manual of Rules, Tables, and Data 
for Mechanical Engineers,” 1877, page 880. 

t See Revue Universelle des Mines, vol. v., 1879, page 404, 
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INVENTIONS EXHIBITION—THE AUTOMATIC VACUUM BRAKE. 


THE AUTOMATIC VACUUM BRAKE COMPANY, LONDON, ENGINEERS. 


(For description see page 300.) 
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ERECTION OF THE FORTH BRIDGE 


SIR JOHN FOWLER AND B, BAKER, MM.I1.C.E., ENGINEERS, 


(For description sce page 296.) 
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BRAKES AT THE INVENTIONS EXHIBITION. 


THE AUTOMATIC VACUUM BRAKE. 

Tue Vacuum Brake Company, of Queen Victoria-street, 
exhibits in the Main Gallery of the Inventions Exhibition 
an exceedingly ingenious brake, which may be said to 
have grown up by degrees from the original vacuum 
brake. That brake, it will be remembered, as first 
brought out by Mr. Smith, possessed few or none of the 
qualities which a good continuous brake should possess, 
and the apparatus we are about to describe resembles the 
original in hardly any one respect. Indeed, almost the 
only feature they have in common is the method of pro- 
ducing a vacuum, and even in this respect the identity is 
only in principle; it is not found at all in details. 

The stand of the company contains the fire-box end- 
plate of a locomotive, with its cab, foot-plate, and fittings 
complete; so that standing on this foot-plate, it requires 
no very vigorous effort of the imagination to realise that 
we are on a real engine. Steam is supplied from one of 
the mains laid under the floor of the gallery. Beside the 
engine, as we may term it, are two brake cylinders, such 
as are fitted under carriages, and beneath the foot-plate is 
fixed a cylinder of the type used for engines. The 
cylinders not having any wheels against which to act, are 
provided with heavy weights—over a ton each—and the 
lifting of these serves to illustrate the action of the brake. 
Figs. 1 and 2, page 298, show the engine as exhibited. 

The principle on which the brake acts may be thus 
explained :—Beneath the engine, tender, and each coach is 
placed a cylinder; in this cylinder is a piston. A vacuum 
is established both above and below the piston, which 
then being in equilibrium, remains at the bottom of the 
cylinder, the brakes being off. To apply the brake, the 
vacuum below the piston is spoiled, when the pressure of 
the air immediately puts the brake on. It follows that 
the brake is perfectly automatic, for in case a pipe should 
break or any other accident happen, the vacuum will be 
spoiled, and the brake goes on. The guard can apply it at 
any moment by opening a valve, which spoils the 
vacuum. Figs. 9 and 10 show a railway carriage, with a 
guard’s compartment at the end ; in this will be seen the 
hand brake and also the guard’s valve and the vacuum 
gauge. A pipe known as the train pipe runs from one end 
of the train to the other end ; this pipe is coupled between 
the coaches by two iengths of india-rubber and canvas 
hose lined with coiled wire to prevent collapse ; an 
enlarged view of the coupling is shown in Fig. 6. Two 
india-rubber rings are let, as shown in section, into the 
malleable cast iron mouth pieces of the tubes. These being 
brought into contact when the pipes are coupled up, make 
an air-tight joint. The mouthpieces are provided with a 
pair of lugs and two horns, which interlock and hold the 
pipes together. The exhibitors state, “This coupling was 
unanimously decided upon at a meeting of railway 
engineers held at Euston station on April 2nd, 1881. 
One of its most obvious advantages is that it cannot pos- 
sibly be coupled together wrongly, as the surfaces would 
not meet unless the horns of each coupling were properly 
placed in position. If the couplings are forcibly parted by 
the severance of the train or otherwise, no damage is done 
to them. The couplings being duplicates, can be connected 
whichever way the vehicles are turned. The hose used 
with them is wired inside to prevent collapse from external 
pressure ; the external pressure at the same time keeps 
the joints perfectly tight, which is an advantage not 
possessed by any other system than the vacuum brake.” 

The train pipe begins on the engine with the combina- 
tion ejector A, Figs. 1 and 2, and it terminates at the 
opposite end of the train, the open end of the hose con- 
nected with it being stuck on a fixed plug attached to each 
carriage for the purpose. In Fig. 2 five vertical pipes 
are seen, but four of these have nothing to do with the 
brake, being feed pipes. Steam is taken into the ejector 
by the inverted q pipe B. Fig. 8 is an enlarged section 
of the ejector. Thesteam and air rush out in the direction 
of the arrow, through a pipe shown by dotted lines in Fig. 1, 
tothe chimney. The combination ejector is the invention of 
Messrs. Gresham and Craven, of Manchester, and is thus 
described by the company:—“ By its one handle the whole 
power of the brake is controlled. The driver by a move- 
ment of one handle can apply the brake instantaneously 
throughout the train or release it when necessary. The 
working of the ejector, as is well known, is by the admis- 
sion of a small quantity of steam round the cones, by 
which means the air is exhausted from the train pipe. 
The action of the brake can also be regulated and con- 
trolled in easy stops, or going down inclines of any 
gradient or of any length.” It will be seen that the boss 
of the handle carries a plate full of holes. When these 
holes correspond with others in the seat, air rushes in to 
spoil the vacuum and apply the brake, but the handle may 
be so placed that the rush of steam will carry away the air 
as fast as it comes. As the quantity of steam increases 
that of air diminishes, and vice versd, so that the amount 
of vacuum can be determined with the greatest nicety and 
the brakes applied hard or gently at will) When the handle 
is in the position shown for running, a small quantity of 
steam is passed through the auxiliary cones so as to main- 
tain a steady vacuum of 20in. to 24in. of mercury. The 
train pipe communicates under each vehicle with a brake 
cylinder C, Figs. 9 and 10. Figs. 4 and 5 are enlarged 
views of an engine and a carriage cylinder respectively. 
They are so nearly alike that it will suflice to describe Fig. 5. 

Each cylinder D of cast iron is placed in a wrought iron 
“tub,” hung on trunnions, to permit the piston-rod head 
to follow the versed sine of the curve described by the 
lever arm of the brake rigging. The piston-rod is packed 
with a rubber ring where it passes through the lower 
cover of the tub. At F is a valve-box, containing a little 
gun-metal ball the size of a small marble. This is shown 
very clearly in Fig. 3. The ball is placed in a perforated 
cage G, Fig. 3, and in front of it is an incline, the action 
of which is always to return the ball to its seat. If our 
readers will follow us closely, they will have no difficulty 
in understanding the action of this valve. When the 
piston is at the bottom of the cylinder, and the tub is full 


of air, the ball will rest against its seat as shown in Fig. 3. 
The moment a vacuum is established in the train pi 
by the ejector on the engine, the air will rush out from the 
cylinder direct through the cage, and it will also rush out 
from the vacuum chamber or tub by pushing the little 
ball valve off its seat. As soon, however, as an equilibrium 
is established, the incline will return the ball to its seat. 
If now the vacuum is spoiled by admitting air to the train 
pipe, this air will find its way to the cylinder by passing 
through and around the cage; but it cannot get into the 
vacuum chamber because the ball valve prevents it. ‘The 
piston rises and the brake is put on, and it can be kept on as 
long as the vacuum holds good in the tab—which is an inde- 
finite period, extending to hours when everything is in 
good order, because the piston and the ball valve are 
practically quite air-tight. 

It will be seen that if no further provision were made, 
it would be impossible to shunt a train, because the 
moment it was separated from the engine the brakes would 
go hard on, and, unlike the “leak-off” or “ two-minute 
vacuum brake,” would remain on. To provide for this, a 
lever, shown in Fig. 3, is employed. This is attached to 
the cage G, and an elastic diaphragm is connected to this 
cage so as to make the parts air tight, but by pulling at 
the lever the cage is drawn away and with it the ball from 
its seat, and air then rushes in from the train pipe to the 
tub or vacuum chamber, and the piston dropping, the 
brake is released. To the !ever is attached asmall cord or 
wire leading to theside frame of the vehicle ; when the brakes 
have to be taken off by hand a porter runsalong the train 
and pulls all the wires in succession, We understand that 
this arrangement works without any trouble or unreason- 
able delay. The brake pistons are packed by means of 
rolling india-rubber rings, and work without friction, and 
quite air tight. No lubrication is required—a point of 
some importance, when we remember how much exposed 
the cylinders are to dust and grit. 

It is of the utmost importance that a continuous brake 
should be applied as quickly as possible from one end of a 
train to the other. Now, a moment’s reflection will show 
that if air was admitted only at the engine end of the 
train pipe, great delay would be incurred before the 
vacuum was spoiled at the other end of a long train. We 
say “great delay,” for the loss of three or four seconds 
means a great delay in getting brakes on in case of emer- 
gency. ‘To prevent this, valves are placed in each guard’s 
van, as shown in Figs. 9 and 10, These valves can be 
opened by the guard, but they aiso act automatically. The 
valve is shown in section in Fig. 7. We have here a flat 
valve, balanced by the aid of an elastic diaphragm. 
Through the spindle of the valve a small hole is drilled. 
Above the valve is a miniature vacuum chamber. When 
the process of exhausting the vacuum chamber commences 
the valve is held down hard on its seat, because there is 
air in the vacuum chamber H, but ‘n a little time the air 
all passes away from it through the little hole before men- 
tioned. The valve is now nearly in equilibrium, the air 
tending to pull it off its seat by acting on the diaphragm 
nearly as much as it tends to push it down by acting on 
the valve itself. Now, the moment the vacuum in the 
train pipe is partially spoiled, the balance is overset, and 
the diaphragm pulls the valve sharply from its seat, 
admitting air with a rush to the train pipe. In a few 
seconds the vacuum chamber H fills again through the 
hole in the spindle, and the valve then returns to its seat ; 
but meanwhile the brakes have been put on, which was 
the object in view. Arrangements are also shown for 
slipping coaches whilst the train is in motion, consisting 
of a pair of coupling cocks put in between the ordinary 
couplings of the slip portion and the rest of the train. A 
means of communication between passengers, guard, and 
driver is also exhibited. This is accomplished by means 
of a small pipe leading from the main brake pipe into each 
compartment, the ends of which are closed by a glass 
disc, the breaking of which makes the communication. 

We have examined very carefully the action of this 
brake, as shown at the Inventions Exhibition, and it 
leaves nothing to be desired. The brake can be applied 
with any degree of force required, and all tae arrange- 
ments are very simple and workmanlike. It forms no 
part of our purpose in dealing with the brakes exhibited 
to go into any controversy concerning their relative merits 
and demerits. We speak of what is to be seen in the 
Exhibition, not of their train performances. Our readers 
will form their own opinions no doubt as to how far the 
mechanism we have described is or is not likely to give 
satisfaction in railway practice. It is proper to state that 
it is now largely in use in this country, as shown by 
the Board of Trade returns; also in India and upon 
the Continent. It appears to comply with the Board 
of Trade requirements in all respects. It would be 
very difficult perhaps to say who is the inventor, but it is 
quite certain that to the labours of Messrs, Gresham and 
Craven it owes a great deal. 


ARBITRATION IN THE IRON TRADE. 


Tue arbitration to determine the wages of ironworkers in the 
North of England iron trade for the next three months, and 
theticeforward until further notice, took place on Monday last, 
at Newcastle, before Dr. R. Spence Watson. The proceedings 
lasted seven and a-half hours. They were harmonious through- 
out, and included statements and arguments of a most interest- 
ing and important character. Mr. Head advocated the 
employers’ case in support of a claim for 74 per cent. reduction, 
and Mr. Trow represented the operatives in resisting the same. 
On behaif of the plaintiffs it was urged:—(1) That during 
the two years, October, 1883, to October, 1885, the realised 
price of finished iron had fallen £1 2s. 114d. per ton, or 
rather more than 19 per cent., in spite of the efforts of 
the employers to maintain it. (2) That during the same period 
the total output of the district had receded from 54,446 tons per 
month to 30,571 tons per month, or 44 per cent., representing a 
proportionate diminution in the wages distributed. (3) That 
during the same period the ironworkers’ wages had been lowered 
only 6d. per ton on puddling, and 5 per cent. on other wages. 
(4) That during the same period the purchasing-power of 
money, as regards the necessaries of life, had increased 
enormously, American beef, prime joints, could now be had 


for 6d. per lb.; New Zealand mutton at from 8d. per lb. for 
forequarters of lamb down to 3d. per lb. for breasts of 
mutton. Bacon, cheese, flour, lard, and candles had 
fallen from 20 to 30 per cent.; coal, 10 per cent.; tea, 
5 per cent.; soap, 25 per cent.; sugar, 20 per cent., and drapery 
5 to 7$ per cent. The only necessary of life which appeared not 
to have varied was the rent of cottage houses, which in Middles- 
brough had remained steady as regards any given locality, but 
varied as between the centre and outskirts of the town from 
4s, 6d. to 2s. 6d. per week respectively. It was therefore con- 
tended that those operatives who were in full work were betier: 
off than they were two years ago. (5) It was further shown by the 
employers, and admitted by the operative secretary, that fore- 
hand puddlers working their full number of shifts were still 
easily making £1 19s, 6d. per week clear, and that even 
when working level hand and only five shifts they were earning 
over £1 7s, per week, As for the remuneration of other labour, 
this was in the case of plate rollers from £3 10s. to £10 10s. 
per week clear ; in the case of shearmen, frequently £4 10s. per 
week ; markers, £2 10s.; mill furnace men, 40s. to 70s. per 
week ; and so on down to 18s. or 20s. per week in the case of 
ordinary labourers. The prevalent distress arose, in the opinion 
of the employers, not from the lowness of wages paid to those 
still employed, but from the scarcity of employment at any 
wages whatever. They, therefore, demanded lower wages in the 
interestof the operatives as well as of themselves, in order thatthey 
might better compete in the marketsof the world, increasing their 
output, distributing more wages, andrelieving the general poverty. 
The operatives had substantially no defence. They argued, 
however, that in Staffordshire ironworkers’ wages were 2} per 
cent. higher than in Cleveland; that in the past it had always 
Geen held by both sides that equality of rates in all districts 
ought to be maintained ; and that therefore Cleveland employers. 
had no right now to take the initiative in lowering them. They 
contended that the employers are suffering less than they say 
they are, whilst the men are suffering both from low wages 
and loss of time. Foreign competition, in their opinion, 
is an old and false cry, as no foreign country nor remote 
district can really compete with Cleveland in the manu- 
facture of iron. If wages are further reduced the men will 
leave the district and go elsewhere, where better wages can be 
afforded. The operative delegates present then one and all 
declared they would rather have two days’ work per week at 
present rates than full work at anything lower. Dr, Spence 
Watson complimented both sides on the skill and moderation 
with which they had argued their respective cases, and promised 
to give his award with as little delay as possible. 


MESSRS. SIMPSON’S WATERWORKS ENGINES. 

A visit on Wednesday last to the engineering works of 
Messrs. Simpson in the Grosvenor-road reminded us very much 
of the old adage about success, Their works are as full as they 
can be of work in progress for various water supply works in 
different parts of the world. Itis reassuring at a time of great 
depression to find engineering works so full of orders. This 
may be looked upon as the result of keeping well to the fore in 
engineering science, and a readiness to adopt that which is new 
and good. Thegreat economy that is obtained by Messrs. Simp- 
son’s pumping engines has procured them orders from all parts of 
the globe. We visited their works on Wednesday last to see a 
pair of direct-acting horizontal compound pumping engines on 
the reservoir system of Mr. E. A. Cowper, just finished for one 
of the principal London waterworks companies. The engines 
have cylinders 35in. and 21‘5in. and 3-5ft. stroke, the pumps 
being 13in. diameter. The pumps will lift 2000 gallons per 
minute 160ft. in height. Both cylinders are provided with 
variable expansion gear on Mayer’s system, as the head of water 
against which the pumps work varies nearly 50 per cent. Great 
attention has been paid to design and workmanship, and the 
result is an engine worthy of Messrs. Simpson’s reputation. 
They have also in hand nine pairs of compound beam pumping 
engines of various powers, ranging from 150 to 350-horse power, 
including some horizontal compound engines for the Pernam- 
buco Waterworks, which are being built under Mr. Oswald 
Browne, M.LC.E., and will be very similar in design to those 
made by Messrs. Simpson for the Kimberley Waterworks, 
which have been working for the past two years with great 
success, They are also constructing some mill engines, one of 
which is a very neat arrangement of vertical compound engine, 
which we hope shortly to illustrate. Drawings were shown us 
of a compound mill engine recently sent to Colombo, with 
inclined cylinders, the design of which had to be made to suit 
the place into which the engine could be put. It was very neatly 
worked out. In addition to these engines they have numerous 
small engines, one being a beam McNaught, and what with 
sluices, valves, and other hydraulic work, the shops having 
nearly 2000 nominal horse-power of engine work in progress, 
are so full as to leave very little spare room for the men. 
We noticed Sir Wm. Wyatt, chairman of the Chelsea and West 
Middlesex Waterworks Companies; Mr. Edward Woods, Mr. 
Cowper, Mr. Hawksley, Mr. Mansergh, Mr. Levitt, and a large 
number of the leading engineers connected with the various 
water companies going over the works, and they all expressed 
surprise that the shops should be so full when there is so much 
complaint of bad trade, 


THE DREDGER MELBOURNE. 

WE publish this week a double-page engraving of the barge- 
loading dredger built by Messrs. Simons and Co., Renfrew, for 
the Melbourne Harbour Commissioners. It is the most powerful 
dredger afloat, and has been made under the instructions of Sir 
John Coode. It will be further illustrated in our pages by engrav- 
ings of the machinery and its arrangement. The Melbourne is 
207ft. in length, 35ft. in breadth, and 11ft. 6in. deep. She is 
fitted with two pairs of compound engines of 670 collective indi- 
cated horse-power, but capable of working independently. 


TENDERS. 


For supplying and fixing iron fencing on the approaches to the 
Southall Railway Station Bridge for the Highway Board of Nor 

wood, Middlesex. Mr. Thos, Newell, surveyor, Dashwood House 

9, New Broad-street. 


Fencing Extra stand- 
per yard. 8 each. 
s. d. s. 
Camelon Iron Company.. .. .. 12 0 M4 
Matterson, Huxley, and Watson .. 1l 9 12 6 
Goddard and Massey... .. .. .. M 13 6 
W. 10 11 9 6 
D. Rowell and Co. 10 5 ll 0 


Langley Mill Engineering Company... .. 10 0 .. .. 8 0 


G. F. Darby and Co... 
Eddington and Steevenson .. .. .. .. 9 .. O 
Christopher Gibbonsand Co. .. .. .. 90 .. .. 8 6 
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BARGE-LOADING DREDGER “MELBOUR 


—— DIMENSIONS 


Length betwee perperdiculars —— 200 Ft 
Breadth moulded 35 fe 
THP 700. Speed per Hour—TKnots. 
To dredge 800 tons per Hour in35 tt water 
with Bucket ladder at 4/° at Water Lune. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN,.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gero.p and Co., Booksellers. . 

LEIPSIC.—A. Twiermryer, Bookseller. 

NEW YORK.—Tue Wititmer and Rogers News Company, 
81 Beekman-street. 


TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we Jind it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postaye stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

W. Evricy.— You are in error, The comparison must be drawn between a 
simple engine with a cylinder of the sume dimensions as the low-pressure 
cylinder of the compound engine, and the compound engine. 

FP, F. (Bostun).— You can ascertain the depth of the chill by putting the rolls 
ine lathe and turning the Nat ends with a spring tool. Clean them off 
with dilute sulphuric acid and the grain will show. There is no means of 

determining the depth of chill in the miadle without breaking the roll. 

T. G. N.—You cannot superheat the steam until all the water is evaporated. 

Aster that has been done, if you continue the application of heat to the 
vessel the steam contained in it will Lecome superheated, and imay attain 
any temperature up to that at which dissociation occurs—something pro- 
bably over 4000 deg. 

Sin Fon.— Find the area of your pump piston or plunger in square inches, 
Multiply this by the length of stroke in inches, and divide the result by 
277, the number of cubic inches in a pound. The result will be the weight 
thrown per stroke, Multiply this by the number of strokes per hour, and 
allow 25 1b, for each indicated horse-power per hour. Therefore, by 
dividing Ue total number of pounds pumped per hour by 25, you will have 
the indicated horse-power of the boiler your pumps will feed, The pump 
ought to be made with a large margin of power to provide for leakage past 
the piston and calves. 


WROUGHT IRON TUBE MAKING MACHINERY. 
(To the Editor of The Engineer.) 

S1r,—Will you allow me to ask in your next number where I can find 
any information about the wrought iron tube manufacture, and name 
and address of the makers of wrought iron tube machinery? AA 

London, October 14th, 


SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Jrom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers)... .. £0148. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit oceur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad, 

Cloth cases for binding Tuk Encineer Volume, price 2s. 6d, each. 

A complete set of Tue Encineer can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tuk ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Covies may be had, if preferred, at 
increased rates. 

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 0s. 6d. 

Remittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
Mauritius, Sandwich Isles, £2 5s. 

ADVERTISEMENTS. 

*,” The charge for Advertisements of four lines and under is three shillings, 
Jor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Acvertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tuk ENGINEER, 163, Strand. 


MEETING NEXT WEEK. 
Society, Krxo's Cottece, Lonpon.—Tuesday, Oct. 20th, 
at 4p.m.: Paper to be read by Mr. J. 8. Archer, ‘“‘ On Bell Founding.” 


DEATH. 
On the 12th Oct., at Stella House, Dulwich, Surrey, Nicnotas Dove- 
Lass Dove.ass, A.K.C., Studt. Inst. C.E., son of Sir James N. Douglass, 
aged 22 years. 
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THE CLERKENWELL FIRE, 


Tue recent conflagration in Clerkenwell conveys certain 
lessons which ought not to pass unnoticed. Not that these 
lessons are altogether new, but they have a significance in 
that they confirm certain previous conclusions hitherto in 
a great measure disregarded. In this instance seventeen 
large warehouses were on fire in the space of an hour, 
and before the flames could be got under, as many as 
forty-six buildings suffered damage more or less serious. 
So intense was the heat that buildings on the opposite side 
of the broad thoroughfare of Clerkenwell-road caught tire, 
although they were not reached by the flames. Property 
valued at a quarter of a million was destroyed in little 
more than three hours, despite the most determined efforts 
on the part of a powerful body of Fire Brigade men, with 
splendid appliances and an ample supply of water from the 
mains of the New River Company. Thirty steam fire 
engines were at work, and so heavy was the demand on the 
personnel of the Brigade, that in order to obtain a relief 
party, it was found necessary to close the Brigade work- 
shops for the day, and to suspend the training of the drill 
class. During the height of the fire the West-end district 
of London was nearly denuded of engines and firemen, 
Engines were fetched up from points as remote as Green- 
wich and Battersea on the south, Hammersmith on the 
west, and Hampstead in the north. Not for the first time 
the question presented itself, what would be the result if 
two fires of unusual magnitude were raging simultaneously 
in London. The crisis would, indeed, be sufticiently severe 
if one large fire were to prove obstinate, and were to be so 
prolonged 


as to exhaust the physical energies of the ' 


Brigade. The fire offices, who are so unwilling to enlarge 
the measure of their support to the Metropolitan Fire 
Brigade, may be asked to consider wherein their best 
economy lies—in running the risk of a fire breaking loose 
and sweeping through a whole district of London, or in 
contributing on such a scale to the Brigade Fund as shall 
enable the Metropolitan Board to create a fire establish- 
ment more obviously equal to the emergency which may 
at any time present itself. 

The subject we are discussing becomes more threatening 
in its aspect when we consider certain matters tending to 
show that London is becoming specially adapted to the 
production of large and destructive fires. Only one fire in 
eleven may be classed as “ serious,” but the actual number 
is nearly four per week. That which we have more 
especially to fear is the prevalence of fires not merely 
“serious,” but pre-eminently so. In Tne ENGINEER 
for February 29th, 1884, we dwelt on the peculiar phase 
which fire insurance had assumed in the metropolis. 
It will be seen that what we then wrote is emphasised by 
the facts connected with the great tire in Clerkenwell. 
The increase of warehouse property in London, and the 
style which characterises recently constructed buildings of 
this class, are matters of great moment in reference to the 
tire risk. The conduct of the insurance companies shows 
with suflicient plainness what view they take of thissubject. 
It is perfectly certain they do not think London safer than 
formerly, but distinctly otherwise. Any intelligent person 
surveying the ruins of the Clerkenwell fire cannot fail 
to be struck with the complete nature of the destruction 
brought about by the free use of iron in the framework 
of the buildings. Acted upon by the contrary forces of 
heat and water, the girders and pillars have become con- 
torted and wrecked in a manner suggestive of the havoc 
they must have played in pulling down the structures 
they were intended to sustain, So with fires of this 
description generally, where there is much iron, and 
especially if stone takes the place of brick, the flames do 
something more than “ gut” the building, they “send all 
to smash.” That there shali be a fire of the most violent 
and mischievous nature is rendered tolerably certain by 
covering up the interior walls, the girders and the ceilings 
with match-boarding. This is a capital arrangement for 
helping the fire along. Equally admirable is the “lift.” 
A little rubbishy fire in the basement takes advantage of 
the lift, and creates a powerful up-draught, carrying burn- 
ing flakes to every floor, and giving the flames ready 
access to the whole of the edifice. For the benefit of the 
neighbourhood, there are enormous windows front and 
back; and at every point where light can be got at brick- 
work and masonry are superseded as much as possible by 
glass. The vitreous material cracks under the heat of the 
imprisoned flames, the windows fly to pieces, a_ tre- 
mendous draught is created, and the building glows with 
furnace heat, while the flames burst forth in huge sheets 
which speedily crack other windows and threaten the con- 
tiguous buildings with like destruction. 

The fire-engines arrive, and the extravagant height of 
the colossal buildings augments the difficulty of extin- 

uishing the fire. Firemen, carrving the hose in their 
chs ascend telescopic ladders ; but the service is one of 
particular danger. The ironwork is tugging at the walls, 
and the latter come crushing down in all directions. At 
Clerkenwell the jets of water shooting up towards the 
summits of the lofty structures were blown into spray by 
the force of the wind, and when the buildings collapsed 
there was a stampede to avoid annihilation, Captain Shaw 
himself narrowly escaping a premature burial in the burning 
débris. This is the fashion of a London fire among ware- 
houses and business premises of the modern type. The 
insurance companies know the danger, and some premises 
are becoming almost uninsurable, except where the would- 
be insurer seeks a “non-tariff” office of adventurous type. 
One tradesmen on the site of the Clerkenwell fire found 
that the old-established company in which he was insured 
would not renew his policy for the reason that he was sur- 
rounded by so much dangerous property. While he was 
negotiating with another office the fire took place, and 
proved how wise were the anticipations of the company 
which had backed out of the bargain. Such is the state 
of affairs in the midst of the great commercial capital of 
the world. Property of untold worth lies at the mercy of 
a stray match. 


TRAMWAY DEVELOPMENT IN LONDON. 


Tue rapid, continuous, and extensive development of 
tramways is one of the most striking features of modern 
re: ess in the metropolis. Except actually on the Thames 

ridges and in the thickest centres of business, it is now 
difficult to find a spot to which these tram lines have not 
extended ; and not only do they increase as the population 
stretches further out in all directions, but in many cases 
they almost lead the way, and certainly accompany the 
= in new districts. Whatever objections house 

olders and tradesmen in some thoroughfares may enter- 
tain to them, tramways, like a juggernaut car, advance 
steadily on, crushing all resistance. In not afew instances 
the narrowness of the streets along which they pass have 
at once embarrassed them and justified resentment at their 
presence ; but this difficulty can now be met by powers 
obtained by the companies last session to widen streets for 
their own benefit. It must, of course, be admitted that 
such improvements will also benefit the public, but the 
possession of this power shows in a strong light the 
strength of the position these companies now hold. Among 
the measures passed during the last session of Parliament, 
and only just printed as a statute, is one which illustrates 
the energy and ambition of the promoters of tramways. 
In 1870 the London Street Tramways Company was 
incorporated by Act of Parliament with a capital of 
£100,000, with powers to borrow a further sum of £25,000. 
Further Acts enlarging its powers were obtained in 
1873, 1874, 1877, 1879, 1882, and 1884; and this year the 
company again sought and obtained yet further powers. 
From time to time during its progress we briefly referred 
to their Bill, but in its complete form it deserves some- 
what fuller notice. 


In its preamble the company alleges that the new lines 
it proposes will be of public and local advantage; that to 
render certain thoroughfares more suitable for working the 
tramways, it is expedient that the company shall be em- 
powered to widen and improvethem ; and that, as singlelines 
are frequently inconvenient and unsafe, it shall be enabled 
to alter them as may be necessary to double lines. Its prayer 
being granted the company is—-by the London Street Tram- 
ways Extensions Act, 1885—authorised to construct the 
following new tramways: A single line from Southampton- 
road into and along Fleet-road up to its junction with 
South End-green; a doubie tramway in Junction-road, 
Islington; two double lines in Fortess-road, St. Pancras, 
in extension of the lines already there existing ; single lines 
down and from Kentish Town-road to High-street, Camden 
Town, to Clarence-road, and to Hawley Crescent; and a 
series of lines from Pentonville-road to and along King’s 
Cross-road and Farringdon-road —all these main lines 
involving numerous short sections and junctions set out in 
detail in the Act. With a view to these extensions the 
company is authorised to make improvements in and 
widen portions of Wharton-street, Clerkenwell, and King’s 
Cross-road, taking land and houses az may be required for 
the purpose. In respect to the extensions in and along 
Kentish Town-road, over the canal and railways of the 
Regent’s Canal, City, and Docks Railway Company, 
special conditions are laid upon the Tramways Com- 
pany. It is to give a fortnight’s notice, accompanied 
by plans and particulars, to the Canal Company of 
its proposed work, and if the engineer of the latter 
company sees reason to fear injury to the bridge 
and no arrangement is come to between the parties, the 
matter is to be decided by an arbitrator to be appointed 
by the Board of Trade. Then the rails are to be laid 
under the superintendence of, and to the reasonable satis- 
faction of the Canal Company’s engineer, the Tramways 
Company paying him for such services, and also defraying 
any extra expense in the maintenance of the bridge caused 
by the construction of the trams. Further, if the Tram- 
ways Company does not begin the works within two days 
after notice by the Canal Company, and carry through to 
completion, the latter company may itself execute 
the work and recover the cost from the owning company. 
At the same time the rights and powers of the Canal 
Company to maintain, alter, or repair the bridge are pre- 
served, as are likewise their rights and powers under their 
Act of 1882 and subsequent Acts, as to carrying out their 
works thereby authorised—all disputes to be settled by 
arbitration. If in making street improvements the com- 
pany requires to alter or divert sewage pipes, it must 
first provide substitutes ; but it may alter the position 
of any gas or water pipe or telegraph wire tube, on con- 
dition of causing as little inconvenience as possible, and 
paying reasonable compensation for any damage caused. 

With regard to land and houses, it is enacted that in 
addition to the other lands and houses which the company 
is by this Act authorised to purchase, it may acquire 
by agreement any lands not exceeding three acres in 
extent, and may erect thereon offices and other con- 
veniences ; and it also receives power to obtain ease- 
ments. But it may not acquire without the sanction of 
the Home Secretary twenty or more houses occupied by 
the labouring class—labouring class being thus defined : 
It includes mechanics, artisans, labourers, and others 
working for wages ; hawkers, costermongers, persons not 
working for wages, but working at some trade or handicraft 
without employing others except members of their own 
family ; and persons other than domestic servants whose 
income does not exceed an average of 30s. a week, and the 
families of any such persons who may be residing with them. 
Further borrowing powers are given, and strong penalties 
are provided for non-completion and opening within the 
fixed time, viz., £50 a day for every day after the expira- 
tion of two years from the passing of the Act. The 
penalties to be applied to compensating any persons whose 
property may have been injured by the construction and 
abandonment of the works. A penalty is also provided of 
£5 for every day during which the tramways are not ina 
safe condition ; and the company may be required to adopt 
such improved rails as the Board of Trade may deem 
necessary to public safety and advantage. The company 
is exempted from carrying animals and goods; but on 
the other hand it may be called upon by the Postmaster 
General to convey mails, subject to certain limitations as 
to quantity, regulated by the maximum weight allowed for 
passengers and the luggage they are entitled to take with 
them, and such mails must be so carried as not to incon- 
venience the passengers, and only by a Post-oftice officer 
travelling as a passenger. The payment for mail service 
is to be agreed upon by the Postmaster and the company, 
or, in in case of dispute, decided by the Lord Chief Justice. 
This is a proviso not perhaps very likely to come into 
application, but it is a judicious clause in the interest alike 
of the public and the company. Finally, the rights of the 
Metropolitan Board of Works are saved as to suspending 
traffic for sewer or drain work, and as to stopping up 
streets, the company being, however, empowered in the 
last named contingency, to lay down temporary tramways 
in adjacent roads so long as occasion may require. The 
Act contains in all 48 Clauses, and received the Royal 
Assent on July 22nd last, after which date it took force. 


OPENING OUT OF THE SILKSTONE COALFIELD IN SOUTH 
YORKSHIRE. 

Art the present time the Wombwell Main Coal Company, one 
of the largest in South Yorkshire, is engaged in solving an 
important problem which will doubtless inaugurate a new era 
in connection with the working of the coalfields in that import- 
ant district, whilst it will open out many thousand acres of coal 
unequalled for household purposes, and well-known in the 
London and other markets. Up to a few years ago it was a 
matter of speculation as to how the Silkstone seam would be 
found below the Barnsley bed. It is true the seam has been 
worked for a number of years, but it has only been won at the 
outcrop and along the fringe of the coalfield which is bounded 
by throws, About six or seven years ago the Hoyland Silk- 
stone Colliery Company stepped in and sunk to the seam from 
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the Barnsley bed, where it lies at a depth of from 370 to 380 
yards. This important step was followed by the owners of the 
Barrow Collieries, and in both instances the coal was found of 
good quality and of the usual thickness. Up to the present 
time, however, none of the existing collieries, nor, in fact, any 
company has been bold enough to sink to the seam on the 
opposite side of the fault from the Hoyland, Silkstone, and 
Barrow Collieries, The Wombwell Main Company, which has 
worked the Barnsley seam very extensively for many years at a 
depth of 225 yards from the surface, 7ft. llin. in thickness, first 
resolved to carry down a spare shaft to the Lidgett seam, about 
260 yards from the surface. This being found all right and of 
good quality, it is now sinking to the Silkstone which under- 
lies its extensive coalfield, and which it anticipates meeting 
with at a depth of about 600 yards from the surface. The im- 
portance of the step cannot be over-estimated, as many coal 
leases include the right to work the coal within a given number 
of years. It may also be stated that there are four workable 
seams between the Barnsley and Silkstone seams, two of which 
the Barrow Company have worked, the Thorncliffe and Park- 
gate. In addition to these many thin seams are met with in the 
strata, but will probably be never worked, at least during the 
resent generation, the thickest being under 3ft. In the 
sley district proper the thick seam is nearly exhausted, 
there now being a single colliery working at the present time in 
the borough. Underlying the Barnsley bed the Silkstone coal 
is known to exist, and as the other coalfields are worked out 
this will be undoubtedly sunk to, so that the future of the 
South Yorkshire district is by no means so dreary as it is some- 

times painted. 

SEWAGE DISPOSAL. 

A sTEP in advance has been made by the Corporation of 
Salford in a matter which is of much importance to local 
sanitary authorities who treat the sewage of the district by pre- 
cipitation. At the Salford Sewage Works, which are, we 
believe, nearly the largest in England, the sludge after precipi- 
tation is run from the precipitating tanks into shallow pits, 
where it dries by exposure to the air; but instead of following 
the laborious and expensive process of removing the partly dried 
precipitate to a distance, the authorities have adopted the 
expedient of burning it. Eighteen months ago this experiment 
was commenced. At first the material was burnt in heaps, 
with the aid of a small quantity of the cheapest coal, but 
this process, though simple, was found not to be sufficiently 
rapid, and moreover the fires were not unfrequently extinguished 
by heavy rain. For some time past suitable kilns have been 
employed, and the Corporation, who are extending*the process 
by erecting additional kilns, will no doubt increase the number 
should the present arrangement be found insufficient. The 
kilns, which are somewhat like a lime kiln in shape, are charged 
with half-dried clods of the mud, a small quantity of coal being 
necessary when the kiln is first filled to kindle the contents. As 
the clods dry they burn pretty freely without any further 
addition of coal, and are kept alight by fresh additions of the 
partly dried sewage sludge. The sludge from the Salford Works 
probably contains more carbonaceous matter than would be 
found in ordinary house sewage, as the refuse from several dye 
works is discharged into the outfall sewers, and the suspended 
matter, consisting of fluff derived from the velvet, calico, and 
other materials which pass through the hands of the dyers, forms 
a very prominent constituent in the sewage. The ash, which is 
a fine light brown powder, has no manurial value whatever, 
containing only a mere trace of phosphoric acid; but although 
there is no profit to be derived from its sale, which there never 
is from sewage sludge, there is a considerable reduction in the 
amount of material to be carried away, as the ash is only one- 
fifth of the weight of the dry sludge before being put into the 
kiln. If, therefore, there is no direct profit, there is a substan- 
tial saving, and it would appear that local authorities in manu- 
facturing districts, and those who have very cheap fuel in their 
neighbourhood, would do well to consider whether a similar 
process to that adopted at Salford might not be used, instead of 
allowing large accumulations of not very fragrant sewage mud 
to remain on their works, 


THE OLD FOLLY OVER AGAIN. 


Ir is now decided beyond recall that the question of miners’ 
wages is again to be fought this winter. The announcement has 
scarcely come asasurprise. When themasters succeeded in getting 
back the 10 per cent. conceded in 1882, the miners’ delegates 
comforted their constituents with the promise that as soon as 
any improvement took place in the price of coal they would be 
“ at it again.” The advent of winter naturally brings an increased 
demand for house coal, and the first advance, which is usually 
made in September, is followed by a second in October. This 
season there has been an increase in values, but it has not been 
by any means general, nor to the extent secured at the correspond- 
ing part of last year. Several leading collieries, including Thorn- 
cliffe-—which sends the largest tonnage by rail to London—have 
not made any advance since May, and at other pits coal can still 
be had at summer prices. There is, therefore, very little margin, 
if any, for an advance in wages, and certainly none at all to the 
extent of 15 per cent. The trades union leaders, however, take 
a wider view of the situation. They admit that coal is too cheap, 
but they make this the very argument for demanding 15 per cent. 
Their cure for over cheap coal is heroic. Practically they say to 
the coalowners, “ You cannot give us 15 per cent. on the present 
price of coal; we therefore propose to throw your pits idle, 
because you cannot do that which we ask you todo. But we 
mean to put you in a better position by causing your pits to be 
stopped, production will cease, stocks of coal will be cleared, and 
prices will rise. Of course that would be the natural result. 
But does not the cure seem worse than the complaint? Pits 
standing mean men out of work; men out of work means misery 
in thousands of households, starvation for unoffending women 
and helpless children, ruin and bankruptcy to the village 
merchant, and far beyond the immediate neighbourhood of 
colliery districts, poor widows, hardworking clergymen, struggling 
gentlewomen, thrifty artisans, frugal clerks, and others, who have 
invested their earnings in colliery companies, suffer in diminished 
incomes, some in the loss of their entire livelihood, because 
trade union leaders airily talk of raising the price of coal by 
ceasing to get any out of the pit. It is sad to find that in these 
days when the schoolmaster is abroad in every parish, trade 
doctrines as false as the “Father of lies” himself should be 
listened to and acted upon season after season in the face of the 
bitterest experiences not twelve months old. 


THE CITY OF LONDON AND COAL. 

THERE has been published a third edition of “ An Account of 
the Duties on Coal,” compiled by Mr. T. W. Bunning, secretary 
to the Northumberland and Durham Coal Trade. There is 
included in it a statement showing the income derived annually 
since 1832 from coal duty in London. The net income from the 
4d. duty in the year 1833 was £34,004, and it rose with com- 
parative regularity from that sum to £134,572 for the year 1884, 


whilst in the period between and inclusive of the two years 
1861 and 1884, the receipts were £2,356,000. The net income 
from the duty of 8d. per ton from 1833 and of 9d. per ton from 
1861 was as low as £69,000 in 1883, but it rose to £302,000 in 
1884. The tax so levied becomes a tax of about 20 per cent. on 
the value of the coal at the pit mouth, and the consumption of 
coal in the metropolitan area may be put at about 11,000,000 
tons, so that the effect on the users of the tax may in the total 
be readily appreciated. The tax is levied on an article which is 
of prime necessity ; it isa tax which is levied in a manner to 
make it extremely oppressive to the manufacturer, and it is 
levied unequally on the coal, or rather, the equality of the tax 
on the coal es it unequal, because there is a greater pressure 
on the coal which is of the least value, when the tax is the same 
on that as on the more valuable coal-fuel used by consumers 
who can afford to pay the price without regard to its extent. 
The London coal merchants dislike the tax, the users of the 
coal dislike it, and the producers of the coal at the pits in 
distant and different districts dislike it ; so that there is a con- 
sensus of opinion against it on the part of the interested parties. 
The receivers of the dues very naturally object to their abolition, 
or rather, they wish to prolong them ; and it is as well that 
the effect of the tax and the unfairness of its incidence, 
as well as the result of its continuance, should be 
shown. The period of decision in to the pro- 
longation of this tax must now be near at hand, and the 
nature of that decision will be watched with interest by coal 
producers and coal users. But it may be said to be on their 
part a foregone conclusion that the decision ought to be in the 
direction of the cheapening in the metropolis of what is needful 
to manufacturers and to every household. 


FAIR PLAY IN RETRENCHMENT, 


Ir is noteworthy that the miners, in their efforts to get 
increased remuueration for their work, are widening the scope 
of their argument. Told that ccal has not increased in value, 
and that investors in coal concerns are receiving no return for 
their money, the leaders of the men candidly admit that coal is 
at an unprofitable price ; but they say that their object is to 
raise the price, and then they turn round and ask, “Why should 
the miners alone be called upon to keep at low wages?” They 
remind us that there are many establishments, in addition to col- 
liery companies, where the salaries, fixed at the flood tide of pros- 
perity, still remain the same, although, on the showing of the com- 
panies themselves, there is not one-half the work to do. They point 
to secretaries of coal, iron, and steel concerns, who draw as large 
sums, and in some instances larger, as they had in 1872. Why 
should the wages of the workers be always struck at? Why not 
give the “drones” a turn? No doubt there are many concerns 
which are still over-manned—where, to put it in the familiar 
language of the north, there are “cats which catch no mice.” 
In private houses the principals have reduced expenditure 
all round. It is not so in limited companies. Some- 
how money goes more freely when a concern is “limited,” 
and salaries of the upper officials remain the same, or go 
upward, even although the work goes downward year by year. 
Shareholders meet at their annual meetings to deplore 
diminishing dividends, which ultimately disappear altogether. 
They receive a report which gives the baldest details of how the 
head officials are paid, and generally the subject is not even 
mentioned. Not one shareholder in a hundred knows what is 
paid to the important-looking gentleman who seems to exist for 
the purpose of reading the advertisement summoning the 
annual meeting; and nobedy has the courage, on behalf of 
weaker brethren there or at a distance, to investigate the 
expenses of management with a view to see whether the results 
justify the outlay. The miners ask—and the inquiry seems to 
apply with equal force to iron and steel houses—why wages 
should always be reduced where wages are lowest; and what 
reason exists that there should be no effort of retrenchment at 
the thick as well as the thin end of the stick? 


THE FALL OF THE HUDDERSFIELD STATION ROOF, 

Ir will be remembered that on the 10th August a large part 
of the ironwork of a new roof of 77ft. 6in. span, and of which 
sixteen spans had been erected, fell to the ground at Hudders- 
field station with fatal results. These principals were supported 
at one end on columns 22ft. in height, and at the other end on 
the station walls. Four of them had been erected in the yard 
of the contractors before being sent away, and had withstood 
the tests. A report to the coroner, Mr. W. Barstow, has been 
made by Mr. John Waugh, C.E., Bradford, which is accom- 
panied by photographs and lithographs of details. The photo- 
graphs are interesting as showing the state of the structure 
after the fall, and of the four tested principals erected in the 
contractors’ yard; but the report does not add much informa- 
tion to that already published, and must be considered unsatis- 
factory. Some columns seem to have been defective, but other 
than this Mr. Waugh can assign no reason for the fall except that 
the principals were erected without any wind or counterbracing, 
as it was not supposed that it would be necessary when the 
woodwork was completed. The absence of such bracing is 
supposed to have allowed the principals to buckle, and conse- 
quently to throw strains on the columns, which produced their 
fracture and the subsequent fall. 


ANOTHER INTERNATIONAL EXHIBITION, 


A GRAND banquet given by the Mayor of Liverpool to the 
Earl of Derby on Tuesday, has given, as it was designed to give, 
a powerful impetus to the projected international exhibition of 
navigation, travelling, commerce, and manufacture in Liverpool 
next year. The present mayor—Mr. Radcliffe—originated the 
idea, and it was so much to the taste of the Liverpudians, that 
the Corporation have granted a site of thirty-five acres near the 
principal railway for the purpose, and a guarantee fund of 
£50,000 has already been subscribed. It is to be opened in 
May, and continued for six months, and her Majesty has con- 
sented to accept the position of patron. The exhibits will, of 
course, have reference to the four subjects mentioned gathered 
from all parts of the world, but several of the most successful 
features of the Inventions Exhibition will be there displayed. 
Austria, Germany, France, Belgium, Sweden, and other countries, 
will be specially represented, and our own Government has ex- 
pressed great interest in, and promised assistance to the project. 
If there be a surplus, as the promoters are confident there will 
be, it will be devoted to the foundation of a school for technical, 
artistic, and industrial education, with a view to strengthening 
this country against foreign competition in trade. 


THE PROPOSED ADVANCE OF YORKSHIRE MINERS’ WAGES, 

AcTiNe on instructions from the Council of the Yorkshire 
Miners’ Association, Mr. Pickard has again forwarded a proposed 
scheme to the masters’ secretary for regulating wages in future. 
He complains that the owners are treating the matter very 
lightly. He says the owners demur and object to the scheme as 


being crude and impracticable. Yet he says a scheme was in 
operation for a considerable time in the West Riding, and gave 
great satisfaction to the men, although practically dictated by 
the coalowners. The differences between the old scheme and . 
the one they call crude and impracticable are not great. The 
new scheme appoints a committee with an independent chair- 
man. The old one had no such provision. The new scheme also 
provides for an accountant on behalf of the men in cases of 
necessity only. The old one had no accountant. The miners 
consider these two extra provisions would help to facilitate 
business, and give great satisfaction in decisions, The old 
scheme consisted of a joint committee of coalowners and miners, 
six representing each body. 


LITERATURE, 


A Treatise on Friction and Lost Work in Machinery and Mill 
Work. By Ropert H. Tuurston, A.M.C.E. New York: 
John Wiley and Son. 1885, 365 pp. 

Tuis is a treatise on friction and lubrication, many subjects 

being introduced which do not relate to friction in ma- 

chinery at all, as, for instance, pressure on retaining walls 
and friction of earth. The author has for years made 
journal friction and the relative value of different lubri- 
cants a special study, and has made machines of a very 
simple and effective kind for testing oils, which are largel 
in America by railways and other large users of lubri- 
cants. In the course of his experiments the author has 
not only obtained new information on a subject in which 
most engineers have until lately had to follow Morin and 
one or two other rather early investigators. Professor 

Thurston has, however, done a great deal to show that 

there is more reason for reconsideration in some respects 

of the generally held views concerning friction and lubri- 
cants ie was generally supposed, and a few years ago 
ublished a small book of some value on the subject. He 
since then followed up the subject, and produced the 
present volume, which contains much that is new and pre- 
sents what was to be found scattered in various places in one 
volume; but it also contains much that is of very little 
value to engineers. He treats the subject in eight 
chapters, namely:—I. Theory of machinery; its friction 
and efficiency. II. Nature, laws, and theory of friction. 

III. Lubricants. IV. Lubrication apparatus. V. Chemi- 

cal and physical tests of oils. VI. Experiments on 

friction-testing machines. VII. Lubricated surfaces; 
coefficients of friction; modifying conditions. VIII. The 
finance of lost work. The first deals with definitions, 
as preliminary to the dynamics of the subjects as further 
on treated, and calls for no mention, unless it be to observe 
that, respecting “forces,” the author says that these 

“acting in machines are distinguished into driving and 

resisting forces.” Some of our readers would, per- 

haps, object to the latter as forces. In the second 
chapter, speaking of the difference between friction of rest 

and of motion, he says, “it is found that a jar, often a 

very slight one, will convert the friction of rest into the 

friction of motion.” This is hardly paying that respect to 
exactness of expression or terminology which Professor 

Thurston would look for in others. e friction of rest is 

not here converted into the friction of motion; but the jar 

does that amount of work or gives that amount of motion 
which overcomes the friction of rest. In many places the 
author speaks of the force of friction, and in dealing with 
journal friction, says “a journal is a surface of revolution 

. . within another surface of revolution called the 
bearing.” From a geometric point of view, either a cylinder 
or a sphere has a surface of revolution ; but it is obvious 
that this is not the sense in which the author uses this 
style of phraseology or nomenclature. Of line shafting 
the author says, “the journals are generally made three 
or four diameters in length,” which cannot be said to be 
very near the truth; at any rate, we do not see 
much in. line shafting, with either 9in. or 12in. journals, 

in this country, whatever they may have in the States. A 

great deal of the “theory of friction” is a mere showy 

application of algebra to a determination of the pressure 
r unit of area of different formed bearing surfaces having 
integral or differential velocities and under different 
pressures; but no new light is thrown on such = 
as those which turn up ee step bearings or bearin 
under very heavy pressures, such as those in rolling mills, 
where it is found that bearings more than about one-fifth 
or one-fourth the circumference of the journals cannot be 
advantageously replaced by bearings which fit, say, one- 
third or nearly half the circumference, such as are us 
for almost every other class of less heavily-pressed 


bearin 

On a the author has brought together a great 
quantity of useful information from various sources, and 
much more from his own observation, and it is from this 
that the purchasers and blenders of oils may learn much. 
The differences between the values as lubricants of various 
oils, mixtures, and greases, as used for light and heavy 
pressures and in large or small bearings, are very 
exhaustively dealt with, and very numerous sets of experi- 
mental figures and curves given. The book would, how- 
ever, have had greater value if the author had dealt with 
these questions less from the point of view which would 
be taken by the seller of the best oils and greases, and 
more from that of the practical engineer, who wants a 
digest as to the relative “slippyness” of different lubri- 
cants; but who wants more than this—some good informa- 
tion and hints on the best modes of lubricating. Mr. 
Beauchamp Tower gave more information in this direction 
in his short papers on the subject than is contained in all 
Professor Thurston’s book. In various parts of the book, 
and especially in the last part, the author shows that some 
fearfully and unsuitable oils are sometimes used in 
mills and elsewhere in the States, for he says that from 
75 to 100-horse power out of 500 have been saved in some 
mills by changing the lubricant ; in other cases 33 per 
cent. gain of power made. His conclusions on this subject 
are in some cases equally startling, and evidently not 
backed by sufficiently practical experience of some of the 
questions toyched upon. 
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‘ THE ANTWERP EXHIBITION. 
No, VII. 

Iy our last impression we gave engravings showing the 
general arrangement of the boilers and none of the ‘ht 
class gunboat Phlégéton, and enlarged views of the boilers, 
exhibited at Antwerp by Messrs. Claparede and Co., of 
St. Denis, France. e now give on page 293 engravin 
of the engines, and on page 295 four enlarged views of the 
balanced slide valves, As we have already explained, the 
engines have nothing to do but drive the screw propellers, 
all pumping work being gegen by separate engines. 
The main engines, as will be seen from page 276, are 
situated at some distance from the condensers, which are 
cylindrical brass vessels, about 4ft. 2in. in diameter and 
7ft. 3in. long. The air and circulating pumps are fixed at 
the forward end of the engine-room, a long way from 
the condensers, which are steeply inclined togive the water a 
good lead away. The main engines thus stand between 
the condenser and its pum 

The general arrangement of the engines is so clearly 
shown by our engravings that no special description is 
needed. The cylinders are jacketed, the outer casting 
being bushed, the bush being caulked tight with copper 
rings. The apparently enormous size of the valve chests 
is explained by the arrangement for balancing, which is 
clearly set forth on page 295. Figs. 1 and 2 are vertical 
sections through the valve chests of the large and small 
cylinders respectively. Figs. 3 and 4 are horizontal sections 


COMPOUND LOCOMOTIVES. 
No, II. 


In our last impression we stated the nature of the pro- 
minent questions to be dealt with in handling the com- 
29 locomotive problem in the following words :—{1) 

s the compound locomotive more economical in fuel than 
the simple engine? (2) Is it more economical in repairs ? 
(3) Is it more generally efficient under all conditions of 
load, fuel, and weather? (4) Does the principle of com- 
pounding enable a more powerful engine to be produced 
than is possible without it! We have glanced, and little 
more, at the first two questions. We now propose to go 
more fully into the first, namely—economy of fuel. 

No railway man estimates the consumption of | fuel 
in any other terms than those of pounds of coal per 
| train mile, suitable allowances being made for the loads and 
| the gradients. In this country sehen at present no expe- 
|rience to guide us but that of Mr. Webb, for Mr. 
| Worsdell’s engines have not been long enough at work on 
the Great Eastern to enable much to be deduced from their 
performance. According to Mr. Webb’s own statement 
of fuel consumed per train mile, it ap that his com- 
| pound engines burn rather more coal than Mr. Stroudley’s 
| engines on the Brighton line, the loads and speeds being 
, about the same, but the Brighton line being heavier than 
the London and North-Western, at least as far as the 
section from Euston to Crewe is concerned. Now it must 
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SID? ELEVATION OF ENGINES OF PHLEGETON. 


of the same. We can confine our atteution to Figs. 2 and 
4, because the valve is less simple than that shown in 
Figs. 1 and 2. A is the main steam pipe; C is a port face 
pinned on to the cylinder. The slide B has two ports 
through it, shown by the dotted lines, Fig. 4. Over the outer 
ends of these ports slide the Mayer’s cut-off plates E E, 
which can be brought closer to mr or put further a 
by means of the right and left-hand screws F F. e 
nuts of the screws are kept in place by the bonnets G G, 
This part of the apparatus works in a cavity made in the 
main valve, as shown very clearly in both sections. The 
way in which the cut-off plates are carried will be under- 
stood from Fig. 4, and is worth notice. The true back of 
the main slide is at D, This back-plate is bolted on to 
the slide valve as shown. The entire weight of the valve 
is carried on three brass rubbing plates, pinned to three 
ribs cast to receive them in the inside of the valve chest. 
On the plate Discarrieda relief ringII. At LLisa 
space between the ring and the very short cylinder into 
which it fits—cast with the lid of thevalve chest and bored 
out—for a packing of gasket, which is pressed down 
by a junk ring urged inwards by the screws N N, which 
pass through stuffing-boxes in the valve chest cover, so 
that they can be tightened up when the engine is at work. 
These screws take into snugs cast on the inside of the ring 
in the space J, which is placed in communication with the 
atmosphere by means of a small cock. This is the 
balancing space, or that to which steam cannot get access. 
The valve is kept to its seat by means of the spring R, 
the tension of which can be regulated by means of the 
screw S which passes through a stuffing-box U on the lid T. 
The arrangements for balancing the low-pressure slide valve 
arenearly the same, modified, however, by the fact that there 
1s no expansion valve. a is the steam pipe—that is to say, 
the exhaust pipe of the high-pressure cylinder. 0 is the 
exhaust Pipe, e the double-ported slide valve, ¢ a space 
which can in communication with the condenser. 
This space is enclosed by the relief ring d d ; g is the ring 
of pac ing, / the cover, over the relief ring, A dole shown 
in the side view of the engine given above; 77 are the 
screws for acting on the junk ring and tightening the 
| aoe 93 jj are stuffing-boxes for tightening the screws, 
ourteen in number ; m is the helical spring holding the 
main slide to its place ; 7 is the regulating screw, and p the 
stuffing-box in the lid 0. Although apparently complex, 
we understand that this arrangement gives much satisfac- 
tion, because it can be adjusted with the greatest ease 
while the engine is under steam. The valve is always 
really balanced, which is more than can be said of all 
slides fitted with relief rings, These rings frequently 
become jammed, because they have practically little or no 
motion, and the valve then gets away from them, admittin 
steam, This cannot take ss with the Claparede valve. 


not be hastily assumed that, although this is the case, the 
compound engines use their steam without more economy 
than Mr. Stroudley’s engines. In other words, it is 
quite possible that the total horse-power got out of a given 
weight of steam in the compound engine may be greater 
than in the — engine, while the net, or useful, horse- 
power is less, This is a very important point, and deserves 
careful consideration. The Webb engine is considerably 
heavier than the Stroudley engine. This represents 
so much more load—say, half a coach—not much, 
perhaps, but still, even half a coach means some- 
where about a pound of coal per mile. But there 
is a speciality wer the compound engine which 
is of more importance than this. From the total work 
done by the steam must be deducted the useless work 
done in overcoming back pressure, which cannot in the 
locomotive be reckoned at less than 17 Ib. on the square 
inch, The trains drawn now by Mr. Webb’s compound 
engines have been worked before by engines with 
17in. cylinders, 24in. stroke, carrying about 130 lb. 
steam. Assuming, however, for the sake of argument, 
that the compounds of the Marchioness of Stafford 
class are equal to locomotives with 18in. cylinders, 24in. 
stroke, we find that the work done in overcoming back 
pressure is very much greater in the compound than in the 
simple engine. We are assuming what is not far from the 
truth, that the diameter of the wheels is the same in both 
engines. For the sake of comparison, let us take a given 
piston s Let the wheels be 6ft. 6in. in diameter; they 
will make, omitting small fractions, 258°5 revolutions per 
mile, or at fifty miles an hour, 215 revolutions per minute. 
This corresponds to a piston speed of 4 x 215 = 860ft. per 
minute. 

Now, the low-pressure piston in the compound engine 
is 30in. in diameter. Its area is 707 square inches, and 
860 313-horse power, omitting fractions; 
that is to say, that from the total work done on the pistons 
of the compound engine 313-horse power must be deducted. 
In the case of the simple engine we have two pistons 18in. 
diameter, the united area of which is 509 square inches, and 


509 x 17 _x 860 _ 995:5-horse power. Thus we see that 


33, 
the waste of energy is in the compound engine—313 -— 
225°5 = 87°5-horse power more than it is the non-compound, 
simply as a result of the larger size of the piston on which 
the atmosphere acts. To understand the full meaning of 
this, let us assume that the gross average pressure is greater 
in the non-compound than it is in the compound, in the 
inverse ratio of the total piston areas, the high-pressure 
pistons being of course neglected in the culgeied, as the 


& | whole power must be referred to the low-pressure cylinder 


‘alone. Let the average total pressure in the non-compound 


gine be 58lb. on the square inch, then we have 707: 


en, 
509 :: 581b.: 41°7 Ib. Then the total power developed 
by the non-compound engine will be 767-horse 
power, from which deducting 225%, we have 541° 
as the net power available for drawing the train and 
overcoming engine friction and all other resistances save 
the back pressure. The total power pny, sr in the 
compound engine will be precisely the same, but the net 
power will be 454 horses only. In other words, the ratio 
which the useful work bears to the total work will be less 
in the case of the compound engine than it is in the simple 
engine. We can put this in another light, by pointing out 
that the resistance of the air is a constant quantity, and that 
the poe the total amount of work done the smaller wili 
be the proportion which the wasted bears to the useful 
work, We have only, indeed, to cut the working pressure 
down to alittle over 17 lb. on the square inch total, or 21b. 
above the atmosphere, to see that the useful work done 
would be nil. This is one reason why so little is gained 
by working non-condensing engines with high measures of 
expansion. It may, perhaps, be urged here that under the cir- 
cumstances Mr. Webb would solaler making hislow-pressure 
cylinder smaller. But to do this would vitiate the whole 
principle of the compound engine. The high-pressure 
cylinders are not the measure of the power of the engine. 

hey are merely convenient appliances for oe 
steam, and distributing the work done to the wheels, The 
low-pressure cylinder is the true measure of capacity, and 
it will be seen that the Dreadnought or the ekiee 
of Stafford is on all fours with a simple engine having 
two cylinders 22}in. in diameter. It is true that Mr. 
Webb uses a boiler pressure of 175 lb., but the work done 
not being greater, as we have seen, than that performed 
by engines with 18in. cylinders, the average pressure must 
be lower than it is in these last, and therefore the ratio of 
waste must be greater. That is to say, that although Mr. 
Webb is getting more power out of every pound of steam 
he uses than cculd j got in the simple engine, the 
extra energy is not wholly available for drawing the 
train, but is absorbed in overcoming useless resistances. 
As a practical comment on this, we may call attention to 
the statement recently made in the pages of a con- 
temporary, that the compound engines of the Experi- 
ment class with 17ft. of grate and 103ft. of fire-box 
surface only take the same trains that were formerly 
worked by the Lady of the Lake class with 15 square feet 
of grate and 85 of fire-box surface ; the consumption of 
fuel with the latter being 27 lb. - mile, and with the 
former 26°6 Ib. The Experiment has two pairs of 6ft. 6in. 
wheels, and the equivalent of two 18#in. cylinders, and 
weighs 37°75 tons; while the Lady of the Lake has one 
pair of 7ft. 6in. wheels, 16in. cylinders, and 24in. stroke. 
OF course, it is possible that in heavy weather the com- 
pap engine makes better time than the Lady of the 

ke did, but on this point we have no information. 

To sum up, we have, we think, proved that in non-con- 
densing engines, such as locomotives, it is quite possible to 
reduce average pressures by means of expansion to such a 
point that no economy worth having is realised, use 
we have at the same time, in order to hy this low 
average pressure, to tly increase cylinder capacity. 
But capacity things being equal— 
the measure of the dead or useless resistance overcome, 
the amounts of useful and useless work will continually 
approach each other as the average steam pressure is 

uced, until they may coincide if expansion is pushed to 
extremes. It may be argued that, regarded from another 

int of view, the difficulty may be overcome by using 
igher boiler pressures, keeping the cylinder capacities and 
the average pressures what they are now, but getting an 
increased range of expansion due to the higher initial 
a But to say nothing of the fact that this would 
ead to safety-valve loads which would render the use of 
very heavy boilers a necessity, the fact would remain that 
each pound of steam discharged up the chimney would 
carry away as much energy as it does now. In theory less 
steam would be wanted, it is true; that is to say, a less 
weight of steam at the same pressure would be sent into 
and out of the cylinder at each stroke; but practice seems 
to point in a different direction, because cylinder conden- 
sation comes into play. On this view of the matter we 
may have more to say at another time. 

We have already alluded to goods engines, and before 
going further it may be well once more to point out that 
the case which they present for consideration is different 
from that of the express engine. Goods engines always 
run now with a higher average pressure than passenger 
engines, and when ascending inclines the steam follows the 
piston nearly full stroke, and the noise of the exhaust 
resembles the firing of artillery. There can be no doubt 
whatever that this type of locomotive presents admirable 
opportunities for compounding, because even with the 
additional cylinder capacity thus obtained, the average 
pressure on the pistons must remain high. It has always 
seemed to us a strange thing that compounding a goods 
engine was not first tried. Probably the idea that because 
the driving wheels are small, the average pressure must be 
small too has operated; but the loads drawn are so heavy 
that the resistances met with by goods engines are greater 
in very many cases than those overcome by express engines 
at speeds twice as high, when, as we have pointed out, 
great expansion becomes a necessity, in order to get rid of 
the waste steam. 


AN INDIAN VILLAGE AT THE ALBERT PALACE. — Those who 
have recently visited the Albert Palace will have noticed the pre- 
parations in the nave for a further novelty. This, we understand, 
is to bea — or village, to practically illustrate the arts and 
sports, and varied amusements of gauwm life in India. For this 
purpose about fifty skilled artisans and entertainers are now on 
their way to thiscountry. They will practically show us, in work- 
shops as much like their own as and experience can make 
them, the modes in which — carry on their interesting and im- 
portant industries. There will be wood carvers, metal workers. 
mat makers, shawl weavers, carpet weavers, rug makers, and 
workers in many other handicrafts for which India has long been 
famous, and for many of which she has attained an undisputed 
pre-eminence, 
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RAILWAY MATTERS. 


NOTES AND MEMORANDA. 
In Greater London last week 3247 births and 1603 deaths were 


THE Transcaspian Railway is now open for regular traffic as far 
as Araman, which is 120 versts from Askabad. It is intended to 
collect about 4000 more labourers to push on the work. 


THE scheme for amalgamating the Scinde and Punjaub, Punjaub 
and Northern Indus Valley, and Scinde and Pishin Railways, thus 
uniting the whole frontier system under one management, will 
have effect from January Ist, under Colonel Conway Gordon as 
manager. There will be several deputies controlling various 
sections of the system. 


THE German Society of Mechanical Engineers offers a premium 
of 1000 marks—nearly £50—for the best plan for a boiler shop in 
which sixteen locomotive boilers can be constructed at once; x hg 
premium of 300 marks—£15—for the best essay on the subject, 
“What Method of Tire Fastening on Railroad Rolling Stock is 
Best, according to Present Experience.” 

TuatT portion of the Barry Railway between Havod and Llantwit 
was commenced on Tuesday last. It consists of six miles of double 
line with a tunnel, near Treforest, 1300 yards long through 
Pennant rock. All the latest rock-boring appliances are to be 
used in its construction. This contract is in the hands of Mr. 
John Mackay, of Cardiff and Hereford. 

THE steam tramway engine has its enemies as well as its friends 
in Birmingham. ‘‘ A memorial objecting to the use of steam upon 
the Bristol-road tramways line,” our Birmingham correspondent 
says, “‘has been influentially signed, and from what I hear the 
protest seems likely to produce the desired effect. The Public 
Works Committee, I believe, will advise the Town Council that 
the cable system should be laid on that line instead of the steam 
locomotive.” 

THE following from the Railroad Gazette, headed, ‘“‘ Took His 
Own Dividend,” may afford a hint in this country: ‘‘ The only 
stockholder who ever received any dividend from the old Farming- 
ton—Conn.-—Canal has just died. The President told him that 
there was no dividend and no prospect of any, and jestingly advised 
him to go home and mow the tow-path. He did so, taking a 20 
per cent. dividend in hay from the eight miles of unused tow-path, 
and this he went on doing with perfect complacency thereafter.” 


A FEW days ago some daily papers circulated a report to the 
effect that a serious accident had happened at one of the Forth 
Bridge pier caissons, causing the death of four men. Until this 
very valuable newspaper report had reached the bridge engineers 
nothing was known of any mishap, and on inquiry it appears that 
what happened was, that in filling concrete through a 12in. tube 
into the working chamber the men put in too much, and jammed 
the bottom door or flap valve. The released air shot out the con- 
crete, but no one was injured. 


AT a special meeting of directors of the London and North- 
Western Railway Company, held at Crewe last Friday, the question 
of putting the whole of the workmen on short time was considered. 
A notice was afterwards issued stating that the company had for 
some time been keeping on their full strength in the locomotive 
works with the hope that trade might revive, but in consequence 
of the continuance of commercial depression, they were compelled 
to reduce the working hours of their employés. The works will, 
therefore, be closed altogether on Saturdays, and until after 
breakfast on Mondays. This notice affects over 6000 men. 


In No. 73 of the Journal of the German Railway Association, it 
is reported that ‘‘ special trials made on the Swiss Lake Valley 
railway for the directors of the Waldenburg railway, with the 
continuous and automatic friction brakes—Heberlein—with which 
the whole rolling stock of the first-named line is fitted, gave the 
following as the maximum results, with the rails in ordinary con- 
dition and with all the wheels under brake power :—First, at a 
speed of 25-30 kilos.—18-22 miles—down an incline of 35,%— 
1 in 29—stopped in 35 metres—38 yards. Secondly, at a speed of 
25 kilos—18 miles—on the level, stopped in 20 metres—22 yards. 
It should be remarked that 18 miles an hour is the maximum 
a allowed on road railways such as the Swiss Lake Valley 

e. 

On the 10th inst. the 4.52 p.m. train from London to Doncaster, 
on the Great Eastern Railway, narrowly escaped being wrecked 
between the stations of Murrow and French Drove. A passing 
goods train had cast a wheel, which had fallen right across the 
metals upon which the express was travelling, at the rate of sixty 
miles an hour. Directly the obstacle was perceived the Westing- 
house brake was applied, and the train being brought to a stand it 
was found that the engine had been thrown from the line, and that 
a serious calamity had only just been averted by the promptness of 
the brake. This is the fifth or sixth accident of a similar character 
on the same railway within a few years, in which disastrous con- 
sequences have been averted by the same means, 


AN exhaustive series of statistics on the wear of rails on the rail- 
roads of the German Railroad Union, embracing the Dutch, German, 
Belgian and Austrian roads, shows rather irregular results as to 
wear of head, ranging from 1 mm.— ;in—for 1°919 million tons 
carried up to 1 mm. for 22°111 million tons carried. The first 
result was attained on grades of from 1°7 to 2°5 per cent., and on 
track with curves as short as 600ft. radius—9 deg. 33 min. curve— 
and the latter with 0°5 per cent. grades and 2 deg. 30 min. curves. 
On track with curves of 3 deg. and grades of 0°33 per cent. a wear 
of 1 mm. per 12°535 million tons was found, and with 0°5 per cent. 
grades and 6 deg. curves a wear of 1 mm. per 9°48] tons was 
found. The Railroad Gazette remarks that the result as to wear 
showed that the wear per million tons carried, as a general rule, 
decreased as the head wore down. Thisapplies not only to straight 
lines, but also to curves. 

THE Railroad Gazette record of train accidents in the States 
in August contains brief notes of 38 collisions, 50 derailments and 
4 other accidents; a total of 92 accidents, in which 37 persons were 
killed and 172 injured. Nine collisions, and 14 derailments caused 
the death of 1 or more persons; 14 collisions, 9 derailments and 1 
other accident caused injury but not death. In all, 23 accidents 
caused death and 24 lesser injuries, leaving 45 or 49 per cent. of the 
whole number, in which there was no injury serious enough for 
record. The 38 collisions caused 12 deaths and 96 injuries; the 50 
derailments killed 25 persons and injured 75, while in the 4 other 
accidents only 1 person was hurt. Twenty-eight of the persons 
killed and 52 of those injured were railroad employés, who thus 
made up 76 per cent. of the killed, 30 per cent. of the injured, and 
38 per cent. of the whole number of casualties. As compared with 
August, 1884, there was an increase of 3 accidents, a decrease of 1 
killed, and an increase of 60 persons injured. 

TESTS of automatic couplers have several times been made in 
the United States, and recently a very extensive test has been 
made at Buffalo. At this last test twelve couplers were selected 
for adoption as follows, those in italics being those which are now 
recommended for the first time ; and those in ordinary type those 
which have been heretofore recommended :—Of the “ vertical 
plane” type: Cowell’s, Dowling’s, Hien’s, Janney’s, Thurmond’s, 
and Titus and Bossinger’s. Of the link type: Ames, Archer, 
Gifford, Marks, McKeen, Perry. The Railroad Gazette says :— 
** How far the Buffalo tests have advanced us toward a final deci- 
sion it is as yet too early to surmise. Many will wonder why cer- 
tain couplers were both omitted and excluded from the Buffalo 
list, although few might agree in the couplers which caused their 
wonderment. This is to be expected; but of one thing we may be 
certain, that the approved list must be brought down to one or 
two, or three at most, before the question can cease to be a living 
one, and that even then the couplers which stood nearest to the 
favoured ones and were all but admitted to the haven of public 
favour will be very apt to play the part of Banquo’s ghost, unless 
the machinery of selection involves some mode for laying all the 


more promising competitors quietly away in their graves, with the 
approval and consent of their owners,” 


reg’ » corresp g to annual rates of 32°6 and 16°1 per 1000 
of the population. 

THE deaths registered in 28 great towns of England and Wales 
last week correspond to an annual rate of 17°6 per 1000 of their 
aggregate negeeeeem. which is estimated at 8,906,446 persons in 
the middle of this year. 

In London 2491 births and 1309 deaths were registered last week. 
Allowing for increase of population, the births were 164 and the 
deaths 146 below the average numbers in the corresponding weeks 
of the last ten years. The annual death rate per 1000 from all 
causes, which had been 13°8 and 16°0 in the two preceding weeks, 
further rose last week to 1€°7. 

THE production of crude potaionm in the United States in 1884 
was 24,089,758 barrels of 42 gallons each, of which the Pennsyl- 
vania and New York oil fields produced 23,622,758 barrels. e 
total value, at an average spot price of 85c., was 20,476,294. As 
compared with 1883 the production was 689,529 barrels greater; 
but the total value was 5,263,958 dols. less, the average spot price 
having fallen from 1°10 dols., or 25c. per barrel. 


As an illustration of the quantity of coal required to thrash a 
given quantity of corn, it may be mentioned that Messrs. E. R. 
and F, Turner, Ipswich, have recently received the following from 
a user of one of their engines:—‘‘ We have just finished vee | 
four wheat stacks = 360 sacks, in four days, with 1 ton 1 cwt. o 
coals, with the engine we had from you in 1878.” This is 6°53 lb, 
of coal per sack of wheat, or, at 20s. per ton, 0°698d., or say 0°7d., 
per sack. We are not informed what thrasher was used. 

In the Atlantic States, from Maine to Virginia, 65,000 long tons 
of plaster and 60,000 tons of stucco—total, 125,000 tons—were 
made from gypsum in 1884, of which nearly all was from Nova 
Scotia gypsum. The statistics for Michigan have not been reported, 
but the production did not vary greatly from that in 1883, in which 
year it was 60,082 short tons of land plaster and 159,100 barrels— 
of 300lb.—of stucco. In Ohio 4217 short tons of land plaster and 
20,307 barrels of stucco were produced. There was also a small 
production in other parts of the country, but the total amount of 
domestic gypsum used is not known. 


CONSIDERABLE quantities of lime are made in the United States, 
although cement is not largely manufactured. There were 
37,000,000 barrels—of 200 lb.—made in 1884, the average value per 
barrel at the kilns being not over 50c., or 18,500,000dols. The 
production was about 5,000,000 barrels greater than in 1883, but 
owing to the fall in price the total value was about 700,000 dols. 
less. On the other hand, only about 100,000 barrels—of 4001b.— 
of Portland cement were made, or 10,000 barrels more than in 
1883; the total value, at 2°10dols. per barrel, being 210,000 dols. 
The production of cement from natural cement rock was 3,900,000 
barrels—of 300 lb.—or 200,000 barrels less than in 1883; worth, at 
90c. per barrel, 3,510,000 dols. The total production of all kinds 
of cement was about 4,000,000 barrels, valued at 3,720,000 dols. 

T the recent meeting of the American Association for the 
Adv t of Sci , Professor J. Burkitt Webb, of Stevens 
Institute, devoted his presidential address before the mechanical 
section to a consideration of the ‘“‘Second Law of Thermo- 
dynamics,” and especially to the proof that Rankine’s enunciation, 
**if the total actual heat ”—or, in another section, ‘‘if the absolute 
temperature ”—‘‘ of a homogeneous and uniformly hot substance 
be conceived to be divided into any number of equal parts, the 
effects of these parts in causing work to be performed are equal” 
—is the genuine conception and expression of this law. Professor 
Webb pointed out that Clausius’ definition that ‘‘ heat cannot of 
itself flow from a colder to a warmer body,” while a law in the 
general theory of heat, is not a law of thermo-dynamics, which 
treats of the relations of heat and mechanical energy, and 
that the formula for maximum efficiency of a heat engine, 
im 7 is only a consequence of the second law, and the form 


of the engine, but is not the law itself. 

IN a paper on “‘ The Action of Water on Lead Pipes,” by C, 
Schneider, in the Rep. Anal. Chem. 10, 158, the author says:— 
The soft water of the river Bober, supplying the town of 
Sprottau, and although containing only traces of sulphuric acid 
and calcium salts, dissolves considerable quantities of lead from 
new lead piping. A new lead ipe, 20 metres long, was filled with 
Bober water, and left to ov orty-eight hours; the amount of 
lead dissolved was found to be 0°502 gramme per hectolitre, 
Difficultly soluble deposits, which form a protecting layer on the 
insides of the pipes, are thrown down in a short time, not, however, 
under a period of twenty-four to twenty-six hours. Hard spring 
water, containing in a hectolitre 106°0 grammes of non-volatile 
constituents, 10°5 grammes of sulphuric acid, 14°44 grammes of 
chlorine, 11°20 grammes of lime, and no inconsiderable quantity 
of nitric acid, dissolved a quantity of lead amounting to 0°351 
gramme per hectolitre. The Journal of the Society of Chemical 
Industry, referring to the paper, says:—The author considers that 
even a small quantity of carbonic acid, accompanied by dissolved air, 
is sufficient cause for the solvent action of a water upon lead pipes. 

AT a recent meeting of the Académie des Sci M. de Boutarel 
read a paper on ‘‘ Paper and the Industries connected with it,” in 
the course of which he quoted some statistics as to the rapid 
increase in the quantities of pens, paper, pencils, &c., which 
are manufactured in Europe and the United States alone. M. de 
Boutarel says that the manufacture of paper, which at the 
beginning of the century was practically ni/ in the United States, 
now amounts to 500,000 tons per annum, and that it is just double 
this figure in Europe, the value of the straw, rags, and other 
materials used in the manufacture of the paper being about 
£20,000,000. M. de Boutarel estimates the value of these 
1,500,000 tons of paper when manufactured at £40,000,000, the 
note-paper being calculated at 120,000 tons, worth £6,400,000. M. 
de Boutarel estimates the value of the steel pens manufactured 
annually at £800,000, while the number of heliotype plates may be 
safely estimated at 3,000,000, thirty Paris houses alone turning 
out 900,000. M. de Boutarel gives the number of lead pencils 
made every year, and though some of his figures can only be con- 
jectural, they no doubt represent very fairly the enormous capital 
employed in these industries. 

Ir appears that although the Admiralty is careful to test their 
chain cables, their hawsers and other hemp ropes are taken on the 
faith of the manufacturers. In view of the value and importance 
of a good rope, it is, therefore, to be deplored that hitherto there 
has been no simple and ready method of detecting the presence of 
an inferior fibre like Sisal in a rope presumably made of pure 
Manilla hemp. The difficulty of detection has now been overcome, 
it is said, by Messrs. Frost Brothers, the rope manufacturers, of 
Shadwell, by a test simple and easy of performance. It is thus 
described as seen by a writer in the Times :—Messrs. Frost pro- 
duced three pieces of 3in. rope, one made from pure Manilla hemp, 
one from pure Sisal, and one from an equa] mixture of Manilla and 
Sisal, the fibres having been carefully intermixed before the yarns 
were spun. Lach of the ropes untwisted, and from a strand of 
each was taken a piece of the } poe about 6in. in length. Each 
piece of yarn was untwisted and separated into loose fibres, which 
were separately rolled between the palms of the hands, producing 
three balls of fibre each about the size of a large walnut. These 
three balls were then placed on an iron fire shovel and each lighted 
and thoroughly burned out. There were then three piles of ashes 
of perfectly dissimilar appearance. The Manilla hemp produced 
ap ash having a dull grayish-black ap nce; the Sisal hemp left 
an ash of a whitish-gray colour, while the combined Manilla and 
Sisal fibre gave a grizzly white and black ash, reminding one of 
nothing so much asa man’s beard when turning from black to 
gray. The presence of the two fibres was distinctly apparent by 
the different colours of the ashes. 


MISCELLANEA. 


AT a meeting of the Shrewsbury Town Council on Monday, the 
Mayor announced that a comprehensive and valuable scheme for 
supplying the town with water would be shortly broughit before the 
Council. 

At the monthly meeting of the Sanitary A Associati 
on Monday, it was resolved to arrange for another series of free 
lectures on sanitary subjects during the coming winter. Prof, 
Roger Smith, F.R.1.B.A., will deliver one of the series. 

THE strike in the cotton trade would seem to be approaching a 
close ; although most of the leading companies are still firm in 
insisting upon the full 10 per cent. reduction in wages, some of the 
Oldham mills have been restarted on the operatives’ terms. 

A BRUSSELS correspondent writes:—It is stated that the 
Cockerill Company at Seraing, which was founded by the English- 
man whose name it bears, but whichis nowa purely Belgian enter- 

rise, has obtained from the Midland Railway Company an order 

or 10,000 steel sleepers. 

THE preliminary lecture of a course ‘‘ On Science of Construc- 
tion,” was delivered gratis at Exeter Hall on Friday last, by Mr. T. 
G. Gribble, A.M.I.C.E., Metropolitan Board of Works. The 
lecture was well attended. The course itself commences to-night, 
Friday. We believe particulars may be obtained from the Secre- 
tary at Exeter Hall, 

A VERY ingenious joint, ially designed for repairing pipes in 
fuel economisers, has just n patented by Mr. Thos. Sykes, of 
Manchester, and Mr. Arthur Lowcock, of Shrewsbury. ‘The chief 
feature of this joint is its extreme simplicity. By means of a 
metal conical wedge, which, when the pipe has been put in posi- 
tion, is dropped in over the conical turned end of the pipe and 
hammered down until the pipe is firmly wedged, the joint can 
be completed in a few seconds, and the usual caulking with iron 
borings is entirely dispensed with. 

Mk. ARCHIBALD MACDONALD, manager to the Newcastle Chemical 
Company, which is putting up salt works at Haverton Hill, South 
Durham, died of pneumonia on Monday last after twenty-four 
hours’ illness. The deceased gentleman was formerly manager to 
Lloyd and Co., ironmasters, Middlesbrough, whose affairs were 
liquidated in 1879, and whose furnaces and other plant were subse 
quently sold to Mr. Edward Williams. Mr. Macdonald was a man 
of no ordinary ability, and his scientific attainments were of a 
high order. His loss will be severely felt and deeply regretted. 

THE explosion of the Flood Rock in Hell Gate, New York Har- 
bour—the work for the removal of which we described last week— 
was fully successful. The mine was fired on the 10th inst., at 
11.13 a.m., in the presence of crowds of spectators. No damage 
was occasioned to property, though a tremour caused by the shock 
was felt for a great distance; 140 tons of dynamite were used. 
The shock lasted about 40 seconds. It raised a vast mountain of 
sparkling water, which ascended to a height of 200ft. before falling 
back into the river. It left a mass of broken rocks, amid which a 
fire broke out, burning for some little time. T'wo minutes later 
everything was quiet. This explosion has led to a controversy in 
the newspapers as to whether the best route for steamers bound 
for Europe will be by way of Hell Gate instead of Sandy Hook. 

THE Manchest Associati of Employers and Foremen, 
whose thirteenth session was opened on Saturday with an 
important address from Mr. William Mather, has arranged 
a very interesting programme of papers for the winter meetings. 
Amongst the papers to be contributed, Mr. Thos. Ashbury, C.E., 
has promised a description of the ‘‘ Progress of Printing Machi- 
nery;” Mr. Geo. Richards one ‘‘ On Constructive Engineering on 
the Pacific Coast ;’ Mr. James Hartley is to deal with ‘‘ The Use 
and Abuse of the Steam Engine ;” Mr. S. Dixon will read a paper 
** On the Conservation of Energy,” and Mr, T. L, Daltry has pro- 
mised a contribution ‘‘ On Certain Motions Used in Weaving.” It 
will thus be seen that a most varied class of subjects, extending 
over a wide range of discussion, has been provided, and very 
interesting meetings may be looked forward to. 

THE loss and inconvenience arising from the fire in Clerkenwell 
is likely, says the Daily Chronicle, ** to be considerably increased by 
the fact that nearly all the safes have failed to preserve their con- 
tents. Up tothe 13th inst. twelve safes have been opened, and 
the contents of eight of these found absolutely destroyed, and of 
the remaining four injured. The fire was not a severe trial for the 
safes, being of very short duration. Most of the safes were of the 
common cheap kind, Other safes had to be opened, but there was 
little hope that they will show any better result.” The extent of 
theiron book-box manufacture, as distinguished from iron safe manu- 
facture, is little known by the public. These things called safes 
are made in hundreds of small shops and railway arches in London 
and elsewhere, where a useful article could not be made any more 
than a good Lancashire boiler could be made in a tinman’s shop. 


At the monthly meeting of the Council of the Railway and Canal 
Traders’ Association, held on the 7th inst., at the offices, Eastcheap- 
buildings, E.C., the necessity of improving our inland navigations 
and the vital importance of cheaper transit tothe Midland districts 
were considered, when it was resolved :—‘‘ That a letter be written 
to the corporation of Peterborough urging the necessity of improv- 
ing the river Nene navigation to that town, apart from the necessity 
of preventing the flooding of the fenlands, and that a similar letter 
be sent to the Severn Commissioners, urging that the proposed 
deepening of the latter navigation—at very small cost—between 
Gloucester, Worcester and Stourport, be proceeded with; and 
further, that a memorial be sent to the Royal Commission on 
Trade, expressing the opinion that trade in England is most un- 
favourably affected by the inadequate and restricted condition of 
our inland navigations.” 

Mr. Donatp C, GRANT, one of the Forth Bridge staff, is bringing 
out a new form of signal for use at sea to indicate to other ships 
the direction of movement of the helm, so as to avoid collision 
with ships close up. He does not propose to supersede the 
side lights at present employed, but only to supplement them. 
The officer on watch is supplied with a couple of signals small 
enough to be carried in a breastcoat pocket of ordinary capacity. 
Should he wish to indicate that his vessel is on the port tack, he 
takes a signal—with a round handle and coloured red—from his 
pocket and fires it by giving it a slight tap. The result isa brilliant 
red light. After this light has burned for about thirty seconds it 
explodes a small maroon, the report of which can be heard a mile 
off; and after this the light continues to burn for another thirty 
seconds, The process of firing the starboard tack signal is, of 
course, the same, the result being a green light, but in this case 
the handle is square, this difference of form making it easy in the 
dark to distinguish the right signal to be employed. 

At the meeting of the Metropolitan Board of Works on 
Friday last, the report of the Bridges Committee referred to 
the condition of the Albert Bridge, and showed drawings of 
proposed works for strengthening the bridge, and recommended 
that the same be approved, and that an advertisement be 
issued, inviting tenders for the execution of the works, such 
tenders to be sent in on the 17th December next. The 
wire cables used in the construction of the bridge had, it was 
said, given way, and it was desirable that the works should be at 
once undertaken to make the bridge safe. It was stated that there 
was a general impression in Chelsea that the bridge was in a very 
dangerous state, and that the danger had not arisen because of the 
breaking of the cables, but was caused by the insecure state of the 
foundations. Sir Joseph Bazalgette said there was no immediate 
danger if heavy vehicles did not pass over the bridge. He thought, 
however, that immediate steps ought to be taken, The recom- 
mendation was carried by 23 votes to 8. It appears that some of 
the strands of the suspension cable—it is hardly a rope, for the 
wires are not twisted or woven in any way—have not received any 
load, and have buckled and broken, but it is thought that the cable 
is far above its necessary strength, 
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TECHNICAL EDUCATION AND FOREIGN COM- 
PETITION IN THE ENGINEERING TRADES. 
THE thirtieth session of the Manchester Association of Employers 
and Foremen was opened on Saturday with an important address 
from Mr. William Mather, C.E., on *‘ The Relation of Technical 
Instruction to the Progress of Engineering and Kindred Trades in 
the Future,” before a large audience of engineers, held in the 
lecture hall of the Manchester Technical School, The chair was 
occupied by the president of the Association, Mr. Ald, W. H. 
Bailey, who, in his introductory remarks, observed that in looking 
at the various educational institutions, and what they were 
doing for the district, no thoughtful man could doubt that there 
was an enormous amount of waste energy going on in their midst, 
by the introduction of many subjects which were utterly useless 
as a training for ful petition with our foreign rivals, 
whilst matters of vital importance to our industrial development 
and progress were comparatively neglected. In the pages of one 
of their trade journals—he thought it was THz ENGINEER—he had 
read a paper on the use of the steam engine, in which the writer 
pointed out that whilst there were certainly engines working with 
a consumption of 2 lb. of coal per horse-power per hour, there were 
at the same time engines working with a consumption of 20 lb. of 
coal per horse-power per hour—which clearly proved that everyone 
did not buy in the cheapest market, but very frequently only where 
they could get the cheapest materials, Technical education would 
do away with such ridiculous anomalies, and would enable men to 

economically employ the powers at their disposal. 
Mr. W. Mather, in the course of his address, said it was with 
pardonable pride, though not unmixed with some vainglory and 
occasionally with ignorance of the world beyond our shores, that 
some Englishmen referred to the great achievements of the 
mechanical trades during the last fifty years, notwithstanding that 
Great Britain had been notorious for the want of a common school 
education system the greater part of that period, whilst as to science 
and art, the training had only been accessible to a small minority 
of those engaged in industrial occupations. Our progress in the 
past clearly did not spring from widespread intelligence as the 
result of general education, nor had the possession of general 
education, in some other countries in Europe, together with 
highly organised schools of science teaching, enabled them yet 
to surpass us in mechanical inventions and machine construc- 
tion, out of which all industries and manufactures lived and 
moved and had their being; but we could point to the fact that 
steam and its properties, which had for generations been known to 
»hilosophersand experimentalists, was developed intoa mighty power 
y the mechanical contrivances of our countrymen not specially 
learned or scientific. The history of the family of metals showed that 
until quite recent times the treatment of ores was not the result of 
profound chemical knowledge, yet the materials produced were in 
quality for their kind not surpassed to-day. Inthe first dawn of 
the railway system the pioneers were, in the educational sense, of 
uncultured minds, yet they struck out, with wonderful prescience, 
the true method of instruction, which remained to this day of 
universal adoption. In the application of steam to ships it could 
be shown that the first practi 
to men whose training was not of a character which we should call 
scientific, nor yet equal to that of many men who preceded them in 
trying to make steam navigation possible. The rise and progress of 
the great textile industry, so far as spinning and weaving were 
concerned, had been mainly due to men of self-education or men 
comparatively unacquainted with scientific methods of investigation 
and discovery, though some highly cultured men contributed to the 
infinite number of mechanical devices which had made the 
machinery of the textile industries marvellous in productive power 
yet simple in construction. In machine tools the development, 
though slow at first, after the introduction of steam power had 
been prodigious in recent years, displaying wonderful ingenuity, 
with correct principles of construction and workmanship of surpass- 
ing skill and accuracy. Agriculture machinery, which in its effect 
upon the well-being of the human race, ranked next to benefits con- 
ferred by railroads, was also an achievement of our own race, though 
the result of a wider spread of intelligence than prevailed at the 
time when railroads were started. In mining, although the field 
was enormously large, mechanical ingenuity had not replaced the 
manual work, which was carried on still at great risk and under 
conditions that leave much to be desired on humanitarian 
grounds, if not to render the operations more profitable ; yet 
the number of men known to fame in connection with mining, 
whose education was acquired under the greatest difficulties, was 
quite considerable—proving that in this, as in all the scientific 
industries, we had achieved pre-eminence without a system of 
scientifically training men in great numbers to occupy the leading 
positions in our vast industrial undertakings. But though we 
must admit that this was all true enough in the past, and more 


and commercial results were 


several places by the Italians, French, Germans, and Swiss, under 
difficulties of great magnitude and only possible by mechanical 
contrivances of the most ingenious description, and at a most 
moderate cost, was a suggestive example of progress. Railway 
progress since the French and German War had | been enormous all 
over the Continent, involving the erection of bridges which dis- 
layed the very best skill and highly-developed scientific know- 
Cae In the empire of Russia, the whole railway system, 
amounting to upwards of 20,000 miles, had been laid out and 
constructed, and all rolling stock supplied from local or con- 
tinental sources, with only a trace of English engineering to be 
seen here and there, although in rails, which was almost a raw 
material, we had been largely drawn upon. We were bound 
to admit that in locomotive and stationary engine build- 
ing, also in machine tools, our neighbours approached us more 
nearly to-day than ten years ago, and yet we possessed all the 
essential material conditions or natural gifts val advantages that 
could never be, practically speaking, reduced or taken away. The 
answer to the question, How was it other countries were so rapidly 
approaching our level? was to be found in the following condi- 
tions :—Because their scientific knowledge and general mental 
training, plus somewhat inferior physical qualities in their people, 
meagre natural resources, and fimited markets, with protective 
tariffs and little accumulated wealth, were very nearly equal to 
superior energy and physical qualities in our people, enormous 
natural resources, world-wide markets, and great distributing 
power, with free trade, plus our scientific knowledge and general 
mental training. This equation was capable of being reduced to 
simplex terms. Let them take away what they might truly call 
the natural gifts from both sides, the irregularity of which was a 
matter of fact, statistics showing the foreigner’s poverty and our 
plenty; they had then remaining on the one side and on the other 
the factors of scientific knowledge and mental training. Out of 
these factors alone, therefore, the approach to equality which they 
had granted must be made. As it had been admitted that Great 
Britain was immeasurably superior in resources, they were bound 
to admit that on the foreign side they were greatly superior 
in scientific and mental training, in order to account for 
the inequality that now existed. Mr. Mather then at con- 
siderable length described what was being done on the Con- 
tinent in the promotion of scientific, technical, and manual 
training for the people, and laid down in detail the system 
he would have adopted in this country. In conclusion, he said 
that had we been more wisely governed in times past our people 
would have had less competition to-day, for our natural gifts, 
with widespread scientific and artistic culture, would have retained 
industries that had gone, and immensely developed and cheapened 
the production of many that already existed. Our working people, 
able and skilled as they were, would have been classified by a 
natural law, according to their natural abilities, into trades best 
fitted to bring out their capacities. All men employed in mecha- 
nical pursuits would gravitate to them by a process of filtration 
through the various schools. Work would be dignified and honour- 
able more than ever we had felt it to be when followed with 
cultivated intelligence, and the rewards of merit and industry 
would have been enhanced. It might be, indeed he believed it would 
be, in the future that employers and capitalists would not derive 
such large profits as in the ge from the staple trades of the 
country, but working men and able foremen would secure more 
regular employment. ‘This was as it should be. What did it 
matter if a few mansions the less existed and luxuries were reduced, 
if the homes--the comfortable, healthy, contented homes—of our 
workpeople were increased ten-fold. Did we not long for the 
time when there should be no more crying in our streets and 
misery at our doors, and when the garners of all should hold enough 
for the simple wants of life. Such a time could only come by the 
lifting up of the whole people to the level of their mental endow- 
ments, in the cultivation of which we should find that alone true 
progress lay, and upon which our future prosperity depended. The 
relation, therefore, between education, manual, scientific, and 


machinery manufacturers have three months’ orders ahead. There 
is a probability of a settlement of all railroad differences between 
the Trunk lines, the outcome of which will be an advance in rates, 
and more confidence in the inauguration of important railway 
enterprises next spring. The smaller industries are in a healthy 
condition. There is a heavy demand for small motive power from 
1 to 20-horse power, and machine shops and foundries are in- 
creasing the labour force gradually. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE accounts brought to Change in Birmingham to-day—Thursday 
—and in Wolverhampton yesterday, indicated that the sheet 
makers have most benefitted as the result of the quarterly meet- 
ings. The order books of these firms now present a capital appear- 
ance, many of them being filled up to the end of the year, and 
others being beyond that time. Merchants and consumers are still 
offering to place contracts forward considerably beyond the date 
which makers will allow. For such business makers demand prices 
which purchasers are unprepared to give. 

Hard sheets of 24 gauge are priced at £6 15s. to £6 17s. 6d. and 
upwards, and soft sheets of similar gauge at £7 to £7 2s. 6d. per ton, 
delivered in Birmingham. Hard sheets of 27 gauge are £7 15s. to 
£7 17s. 6d., while sheets of 20 gauge are £6 10s. to £6 12s. 6d. and 
£6 15s., according to individual makers. 

The New Side Ironworks, Walsall, have been re-started upon 
sheets, in consequence of the improved trade, after having stood 
for nearly three months. Messrs. J. Lysaght will, it is under- 
stood, start their new Osier Bed Ironworks very shortly. 

The demand for galvanised sheets keeps up, makers being busy 
on South American, Australian, New Zealand, and Indian account. 
Full work is now assured up to Christmas. Firms in the Associa- 
tion state that the declared advance is being generally obtained, 
but firms outside the Association are less positive upon the score of 
price. An attempt was made by some bers of the Association 
last week to obtain the declaration of a second 5s. advance; but 
the majority overruled this attempt, not deeming it wise to travel 
upwards too fast; £11 to £12 is quoted for 24 gauge, Liverpool. 

The galvanisers regard with much dissatisfaction the proposal 
of the Government of South Australia to impose an import tariff 
of 30s. per ton on plain galvanised sheets, which have hitherto been 
admitted duty free. 

There is no diminution in the activity among the makers of thin 
sheets and tin-plates, and orders are being freely filled on home 
and export account. Buyers seem anxious to cover their require- 
ments tor some time ahead, and prices are firm. John Knightand 
Co. quote working-up sheets £10 10s., single gauge; soft steel 
sheets, £12 10s.; and charcoal sheets, £19 10s. The extras for 
doubles on the two first qualities is 20s. per ton, and for trebles 
40s. per ton. As to charcoai sheets, the full 30s. and 60s. extras 
are demanded as aforetime. Crown bars the firm quotes £7 10s.; 
plough bars, £9 10s.; and charcoal bars, £15 10s. Crowther 
Brothers quote singles £10 10s., £11, £12, and £13, according to 
brand; semi-charcoal, £14; and charcoal, £15. Steel sheets they 
quote £11, £12 10s., and £13 10s., according to brand. 

On Wednesday a boiler explosion, which resulted in the death of 
one man and injury to six others, occurred at the Shropshire Iron- 
works, Hadley, near Wellington. The boiler was one of a number 
in the forge department, and was built up of two tubes. The 
shells were carried a distance of 100 yards. The boiler was only 
started last week after a rest of several months, and had recently 
received a thorough overhauling. 

Sales of South Staffordshire and East Worcestershire tin-plates 
are taking place freely at 6d. per box advance on three months ago, 
while on some of the current business 1s. per box advance is being 


technical, and our professions and all es, was as intimate and 
inseparable us the soul to the body, if we were to hold the first 
rank in the future; and he earnestly hoped that every member of 
that society would, in his day and according to his powers, pro- 
mote those measures that would bring such education within the 
reach of the humblest class in every part of this great country. 

A vote of thanks to Mr. Mather for his address, moved by Mr. 
Thomas Ashbury, C.E., and seconded by Mr. John Craven, then 
brought the proceedings to a close. 


AMERICAN NOTES. 
(From our own Correspondent.) 


New York, October 3rd. 
_ THE American Government is endeavouring to ascertain through 


particularly in the earlier stages of our industrial devel t, 
yet, if we had time to refer to biographical records, we should find 
that scientific knowledge had, in some irregular fashion, percolated 
into the minds of men possessing remarkable natural gifts of obser- 
vation, instinctive perception, and reflection, These faculties 
ped the ph of nature, sought, by crude methods pro- 
bably, for the laws which produced them, discovered the great 
underlying causes of effects around them, and thus, by a process 
painfully slow and roundabout, at last struck upon a great truth 
which brought to light and to the use of man a little more of that 
infinite wisdom of the Creator of which we were ever invited to 
partake. The characteristics he had named were essentially Anglo- 
xon, coupled with others equally important, namely, great 
energy, endurance, perseverance, and, generally speaking, great 
physical powers, Such qualities in our forefathers, when once 
steam power became a practical reality through the labour of Watt, 
quickly led them on to see that man was no longer to be a beast of 
burden, but a living soul. The vast stores of mineral wealth were 
unlocked by this new agency, which multiplied the power of man 
a thousandfold. The abundance of material made experiment 
easy, and waste brought no fear of want. Then the demand for 
each successful contrivance that replaced human drudgery and 
increased man’s control over the forces of nature s eaily con- 
verted our country into the workshop of the world. Practice led 
towards perfection in the long run, however blundering and 
ignorantly and wastefully the progress might be achieved; skill of 
hand, experience, wealth, developed the practical knowledge which 
led up to new discoveries, and the British race, though negligent 
of scientific culture and methods, utilised and applied science in a 
certain degree for its profit upon its own resources and for the 
benefit of mankind, long before other nations awoke from the sleep 
of ages or had emancipated themselves from the yoke of oppressors. 
Now, however, other nations were approaching us in the cheapness 
of their productions, in the excellence of their workmanship, the 
originality of their designs, the boldness of their conceptions and 
economy of materials, notwithstanding the enormous advantages 
we possessed. Was it not, therefore, time that those who were 
pee in the mechanic arts should ask themselves whence came the 
rapid development of their less fortunate neighbours? How was it 
we were talking to-day about “‘ holding our own ” and “‘still keeping 
the lead,” when afew years ago we were not ious of petitors, 
and scarcely condescended to notice the changes that were reducing 
the distance between us and those who entered the field long after 
us, and heavily handicapped? He was aware there was a Jingoism 
in the mechanical and engineering trades, just as in politics; and 
the reliance upon past achievements, with the present enormous 
display of our skill in every branch of mechanical industry, 
measured both by quantity and quality of production, tended to 
somewhat undue exultation. But exultation for the present did 
not cover all that we needed to look after for the future. More- 
over, looking to a certain class of engineering work, it was annoy- 
ing to notice the vast undertakings of the Continent, where some 
years back we possessed supreme sway, which were now being 
carried out entirely by local engineers, chiefly with native materials, 
and altogether from original designs. The piercing of the Alps in 


its lar service what opportunities there are in remote countries 
for American exports. A great deal of matter has been submitted 
which has been distributed to manufacturers and others interested, 
but little of it is of the practical kind that can be made available. 
Some of our foreign countries are recommending the creation of 
courts in oriental countries similar to those organised in Great 
Britain, in order to guarantee to American citizens doing business 
therein the same rights enjoyed by British subjects. Several 
other suggestions are made which involve a radical departure from 
previous American methods. There is not much probability of 
serious attention being given to trade in the far East instead of 
being directed for the present to Central and South American 
markets. 

The New Orleans Exposition opens in a few days under better 
management, and with better prospects of accomplishing the 
result originally contemplated. The exhibits will be larger, more 
varied, and fuller, representing both the Central and South Ameri- 
can facilities. Great dissatisfaction was created last year by the 
inefficient management, but these evils will be remedied, and 
exhibitors are earnestly invited to attend. 

In finaneial circles everything continues smooth, and money is 
abundant at a low rate of interest. The banks are in good con- 
dition and anxious to run good security. The opposing forces are 
preparing to fight the question of tariff reduction and silver coin- 
age in Congress, The East favours a suspension of coinage, while 
the West is strongly in favour for it. The probabilities are that a 
compromise will be agreed upon, in which the tariff men and the 
silver men will come first, although a very strong element will 
insist upon a fight to the end. Compromise measures are popular 
in American Congress, and it is probable that political considera- 
tions, as well as commercial, will bring about a temporary adjust- 
ment between the contending forces. 

The steel rail agents report the probabilities for a heavy demand 
for steel rails in this market next spring. Several meetings of 
capitalists have been held here and in Boston within two weeks, for 
the purpose of completing organisation for the construction of 
roads, A very large amount of mileage is projected, enough to 
give a boom to the American iron trade if one-half of it was under- 
taken. Everything depends upon the growth of traffic. The 
existing mileage is abundantly sufficient for present traffic require- 
ments. Agents have sold this week 15,000 tons of rails at 29 dols. 
to 30dols, Heavy sales are looked for during the 1ext thirty days 
at these figures. All kinds of iron and steel material are in fair 
request. The Pennsylvania pipe mills are overcrowded with orders, 
mainly for supplying pipes to ony natural gas from wells to 
mills, Prices are creeping up. the sheet iron makers of 
Pennsylvania are also well supplied with business, and the nail 
mills are barely able to meet the demand. The blast furnace 
interests throughout the country have succeeded in advancing 

rices 25 to 50 cents per ton; but the blowing on of a number of 
‘urnaces will likely cause a depression. 
The volume of business in textile manufacturing is larger than it 


has been for three years, due partly to the very low prices prevail- 
ing and to the natural expansion of joan 4 A great deal of 
machinery is being made, and, in fact, nearly all the textile 


btained. Cookley coke plates are quoted 19s. per box ; I.C. char- 
coal second quality, 20s.; and first quality, 22s. Makers here 
remark that the circumstance that the Welsh Tin-plate Associa- 
tion should have come to the conclusion that after the end of this 
ape a stop week of one in six, instead of as now one in four, will 
sufficient to effect their object, is undoubted testi y to the 
considerable reduction in stocks which has already been effected. 

Messrs. Jno. Knight and Co, hope to commence operations in six 
or eight weeks at their new site at Brierley Hill, to which they are 
removing from near Kidderminster. 

Marked bars remain at £8 2s. 6d. to £7 10s., and we are not 
now likely to see any alteration this year. It was with the opening 
of February, 1883, that £7 10s. last became the universal standard 
for such iron. At that date Messrs. W. Barrow and Son took the 
initiative in officially reducing the £8 standard which for a good 
time previously had been openly undersold to the extent of 10s. by 
the New British Iron Company and Messrs. Phillip Williams and 
Sons. When Messrs. Barrows once set the lead the other houses 
quickly followed. Messrs. Williams’ quotation for best mitre bars 
to-day is £7 5s., and for Wednesbury Uak bars £6 per ton. 

Strip iron is reported to be in slightly better request, and on the 
Dudley side of the district orders tor tire and shoe iron have been 
received in better volume from Australia. 

Steel of local manufacture is being put upon the market in in- 
creasing quantities, and is being bought up in the form largely of 
billets and blooms for rolling down purposes. Basic Bessemer 
blooms and billets are abundant at £4 15s. to £5 per ton, bars £6 - 
to £6 5s., best boiler plates declared to be equal to soft steel £8, 
and best sheets £9 per ton. 

Orders for wire rods are on the increase for home consumption. 
Some makers report this week that they have booked good lines, 
Forward inquiries are also upon the market. Orders are, however, 
still irregular, and some of the makers are anything like full. 
Rolled wire rods for local consumption are quoted £6 10s. delivered 
Birmingham, and drawn £7 10s. per ton. Export qualities are 
cheaper than the above. 

The pig iron trade, after the big buying of several weeks ago, has 
gone quiet. ‘‘ Consumers cannot always be buying,” is the expres- 
sive remark of sellers this week. Hematite contracts have been 
entered into in some cases up to the end of 1886, but business so 
far ahead is exceptional. 

The Tredegar brand of hematites is quoted 53s. delivered, and a 
second quality is offered at 44s. Barrow hematites are quoted 53s. 
to 54s. for forge, and 56s. to 57s. for best foundry. Ulverstone 
hematites are quoted 54s., and Carnforth 54s. to 55s. The price is, 
however difficult to get for other than small lots, although for 
No. 1 foundry the same brand has this week fetched 56s, 9d. per 
ton. 

Native all-mines keep at 57s. 6d to 60s. as the quotations for 
hot-blasts, but 55s. regulates much of the business doing. The 
Lilleshall Iron Company, like the Earl of Dudley, are now blowing 
three furnaces. Native forge iron is quoted 45s. to 46s., native 
made pigs from Northampton ores 39s., and grey forge pigs 34s. 
down to 32s. 6d. Midland pig prices are unchanged. 

Further work on account of the Indian railways is in the market. 

A somewhat increasing trade is being done with the Argentine 
Republic in boilers, engines, lathes, and other machine tools. 
This part of South America seems likely to become a market of 
growing value for machinery of the descriptions indicated. Rail- 
ways mining, and road-making tools are also going out in large 


Hardware prices are still complained of all round. Plenty of 
firms might be much busier if they did not refuse numbers of offers 
which reach them daily. Some select makers of tinned hollow- 
wares are quite busy on colonial account, and here and there over- 
time has lately been made. 

The Wolverhampton Chamber of C 


ce have sent a long 


series of replies to the circular of the Royal Commission on Trade. 
The main matter upon which they lay stress is that of excessive 
railway rates and charges, 
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NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—The iron trade of this district remains in F any 
much the same condition as reported in my last week’s “‘ Notes,” 
and the quarterly meetings have only afforded further evidence 
that the recent spurt has completely died ys In pig iron there 
is really no business of any weight doing, and the late quoted rates, 
although they are still nominally adhered to generally, can scarcely 
be said to represent the present actual basis of values in the 
market. When any offers are made, and these are comparativel: 
few, they are at prices pretty much the same as those which 
makers were taking prior to the recent advance, and here and 
there a disposition is being shown to entertain offers at under 
current rates. The market has, however, not returned to that 
condition of almost hopeless depression into which it had fallen 
a couple of months back, as makers in most cases have 
still orders on their books for the next two or three months suffi- 
cient to relieve them of any great anxiety for the present ; but 
prospects in all the large iron using branches of industry are very 
discouraging, consumers buying only very sparingly to cover actual 
requirements, and generally there is a disposition to wait for a 
return to about old rates, which buyers evidently regard as inevit- 
able. Hematites have also lost what little buoyancy they seem to 
have received, and for these prices are almost as low as ever. 
Manufactured iron, which really never got up in price, except as 
regards some qualities of sheets, has again settled down to the low 
rates which have been an almost unvarying basis of prices for 
nearly the whole of out year, and in the manufactured steel 
trade there is a generally extremely depressed tone only relieved 
by a moderate amount of activity in the demand for boiler plates. 
The condition of the engineering trades remains unchanged, slack- 
ness characterising most of the large works throughout the district 
in nearly all branches; the completion of old orders still keeps 
some of the works fairly employed, but it is only here and there in 
specialities that anything like activity is being maintained. 

The Manchester iron market on Tuesday brought forward only a 
very limited weight of business. Lancashire pig iron makers 
reported a few offers at under their quoted rates, which remain at 
39s, to 39s. 6d., less 24, for forge and foundry qualities delivered 
equal to Manchester; but in district brands, for which quotations 
range from about 38s. 6d. to 39s. 6d., less 24, delivered here, there 
seemed to be little or no business stirring. There is certainly no 
buying going on at makers’ quoted rates, and sellers, both of Tocal 
and district brands, in some instances seem prepared to come down 
about 6d. to 9d. — late prices to secure orders. In outside 
brands there is a oo wa to accept low offers, and 
the best-named brands of Middlesbrough foundry are to be got at 
about 41s. 6d. net cash, delivered equal to Manchester. Hematites 
are again to be bought at as lowas 51s. 6d., less 24, for good foundry 
qualities delivered into this district, but the average quoted price 
remains at about 52s. 6d., less 24. Im manufactured iron a 
moderate hand-to-mouth business is reported at about £5 5s. for 
bars, £5 15s. for hoops, and £6 15s. to £6 17s. 6d. for local made 
sheets delivered into the Manchester district, and most of the 
forges in the district are being kept on about full time. North- 
country plates are offered here at very low figures, and are to be 
oe without difficulty at about £5 5s. per ton delivered into this 

istrict. 

The condition of the coal trade continues generally very unsatis- 
factory. Even for house fire coals there is not more than a 
moderate demand for the time of the year, and since the commence- 
ment of the month there has been a decided falling off. Most of 
the collieries are kepton about full time, but the output is generally 
quite sufficient te meet requirements, and there is comparatively 
very little coal being filled up out of stock. Common round coals 
are still very bad to sell for ironmaking and steam p' » and 
engine fuel continues a drug in the market, with of slack 
accumulating rapidly at most of the collieries. For house fire 
coals prices are about steady at a small advance upon last month’s 
rates, the upward movement not having gone beyond 6d., but in 
other descriptions of fuel they continue as low as ever, and slack 
is pushed for sale at excessively low figures. At the pit mouth 
best coal averages 9s. per ton up to 9s. 6d.; in some instances 
seconds house coal about 7s. 6d., and common house fire qualities 

; is being got; » 48. 6d. to +» With ordi 
qualities of slack to be bought in bulk for prompt delivery at from 
2s. per ton, although for some of the best sorts from 3s, 6d. to 4s. 
per ton is quoted. 

In the shipping trade business is generally quiet, and for pot 
qualities of steam coal delivered at the high-level, Liverpool, or 
the Garston Docks prices do not average more than 7s, to 7s. 3d. 
per ton. 

The agitation for an advance of wages in the coal trade now 
waits for the next move on the part of the men. The circular 
sent out requesting an advance of 15 per cent. having met with the 
only response that could be expected, the men have to consider 
whether they shall take any further measures to secure the object 
they have in view. That they are likely to resort to a strike seems 
altogether out of the question; working short time appears to be 
most in favour, but it would seem to be scarcely requisite to 
organise a special combination to effect a restriction of the output, 
which the necessities of trade will of themselves probably render 
imperative. 

Barrow.—The experience of the past few weeks in the hematite 
pig iron trade of this district has justified the anticipations 
indulged in some time ago that during the autumn months of this 
year there would almost be a complete absence of activity in 
demand. It is noteworthy that a firmer tone sprang up a week or 
two ago in the hematite trade, and that makers found themselves 
in a position of not having a great deal of iron to sell, owing to the 
reduction in the output of the furnaces, and the consequent 
diminution of the amount of pig iron for sale over and above that 

_required to meet current contracts. There is no change to note in 
the attitude of foreign users of iron, their wants being still very 
few in number, and as a whole, limited in extent. The business 
doing in Bessemer iron is quieter than it would be if steel- 
makers themselves used any quantity of this metal, but they 
themselves are short of orders, and are working in all departments 
short time. The — of rails and all classes of railway material 
is comparatively small, and the orders in hand are inconsiderable 
and unimportant. The work in hand in respect to steel for 
merchant purposes of every description is comparatively slight, 
and the only department in which there is even a semblance of 
activity is that of tin bars. The shipbuilding trade is not sup- 

by any active demand. Very few inquiries are being e 
for new ships or steamers, and the competition for these is very 
active. The profits now made by shipbuilders are comparatively 
nil, and their yards are very indifferently supplied with work. 

e work in the hands of engineers is for the moment very con- 
siderable, owing to the fire which took place at the shipyard at 
Barrow a few weeks ago. This has necessitated a transfer of 
several heavy marine engineering jobs from the large shipbuilding 
yard at Barrow to several minor works in the town. Ironfounders 
are doing but a limited trade. Iron ore is in quiet request at easy 
rates. Coal and coke are in short demand at easy rates. Ship- 
Pp ng is again very quiet. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

SEPTEMBER gives us some idea of the export trade for the year, 
the third being usually the crucial quarter for that portion of the 
business. An analysis of the Board of Trade returns shows that 
September has been about as unsatisfactory a month as any that 
have preceded it. The exports decreased rather over 9 per cent., 


and the imports slightly over 7 per cent., compared with the 
corresponding month in each of the two preceding years. Hardware 


and cutlery, as compared with September, 1884, shows a d . 
the respective values being, last month, £252,159 and £264,301. 
Bar, angle, and bolt iron has fallen from £177,505 
to £160,738; —— sheets, and plates, from £327,198 to 
£317,124; steel rails has increased from £189,444 to £208,863 ; 
railroad material of all sorts has decreased from £327,198 
to £317,124 ; unwrought steel has fallen from £93,444 to £91,201. 
For the nine months the values for 1884 and 1885 come out thus :— 

ware and cutlery, £2,367,943 and £2,102,813; bar, angle, and 
bolt, £1,412,456 and £1,230,308; hoops, sheets, and w.. bs 
£2,764,714 and £2,419,285 ; steel rails, £278,506 and £2,200,778 ; 
railroad of all sorts, £3,166,282 and £3,074,152 ; unwrought steel, 
£856,959 and £738,837. 

In hardware and cutlery the decreasing markets for the nine 
months are—Russia, from £32,823 to ,601 ; Germany, from 
£128,549 to £118,821 ; Holland, from £72,228 to £56,370; France, 
from £112,618 to £100,273 ; Spain and Canaries, from £71,262 to 
£57,645; the United States, from £255,697 to £217,123; Foreign 
West Indies, from £34,721 to £27,264; Brazil, from £129,555 to 
£97,230; British North America, from £103,806 to £87,056; 
British Possessions in South Africa, from £49,923 to £46,223; 
British East Indies, from £205,135 to £188,948; Australasia, from 
£447,575 to £459,035; and other countries, from £647,061 to 
£537,212. Only one market has increased, the Argentine Republic 
from £75,990 to £79,147. Unwrought steel has been exported 
during the nine months ending last September to the ‘ies of 
£738,837, against £856,969 for the corresponding month of 1884. 
France shows a decline from £85,241 to £70,628; the United States 
from £229,102 to £166,386. 

Steel rails show the most astonishing fluctuations. For the nine 
months Spain and Canaries fell from £63,712 to £19,490, while 
Egypt rises from £23,678 to £122,830. The United States market 
drops from £83,720 to £26,035, and Mexico from £13,131 to £3128; 
Brazil, from £164,914 to £76,989; the Argentine Republic, from 
£285,353 to £119,216 ; Chili and Peru diminish by one-half; while 
British North America advances from £220,339 to £365,350, and 
British East Indies from £344,188 to £680,521. Australasia also 
shows a decided improvement, both for the month and for the nine 
months, the value to September last being £470,848, against 
£332,422 for the nine months of 1884. 

A noticeable feature of the return is the fact that a marked 
decline is shown in values—more marked even than in quantities. 
Iron and steel have increased in bulk exported nearly 12,000 
tons, while the value is less by nearly ,000. is proves that 
prices are still tending downwards in iron and steel and other 


goods. 

An increase of 10,000 tons is rted in the quantity of coal 
forwarded from the Yorkshire collieries to Hull. For the nine 
months, however, there is a decrease of nearly 25,000 tons when 
compared with the corresponding period of 1884. In exports there 
has been an increase of about 1600 tons for the month, 
and over 22,000 tons for the nine months. The tonnage 
sent to Hull last month reached a total of 137,568, against 
133,808 tons in ——— 1884, Trade with the Baltic ports is 
again falling off ; North Russia, with 35,000 tons, takes about one- 
third of the entire quantity exported—more than double the 
weight sent to that market in September, 1884. The collieries on 
the new Hull and Barnsley line are making progress; New Oaks, 
which has a direct siding to the new line, sent 2360 tons against 
264 tons in September last year; Carlton Main, which has also 
direct communication, increased from 2352 tons to 3808; Monkton 
Main, from 768 to 2416 tons; Wombwell Main, where the Silk- 
stone bed is being sunk to, from 360 tons to 1528. Frystone, 
Denaby, and other collieries are still suffering from the stoppage 
and strike of the early part of the year. Allerton Main is at the 
head of the list for the month with 10,720 tons; but Manvers 
Main, for the nine months, shows the largest total—67,792 tons. 

The South Yorkshire Coalowners’ Committee met at Sheffield on 
Tuesday, when they had before them the request of Mr. B. Pickard, 
the miners’ secretary, for an interview with fifteen of a deputation, 
to consider the demand for 15 per cent. advance in wages. The 
Committee were asked to convene a general meeting of the coal- 
owners to consider the question; but this they have declined to do, 
on the ground that the condition of the coal trade does not warrant 
any advance in wages, and that no useful object would therefore 
be served by calling the coalowners together. With regard to the 
other portion of their request, to deliberate about the regulation of 

es for the future, the coalowners intimate that they are quite 
illing, as they always have been, to consider a scheme for the 
regulation of wages in the future by the adoption of a sliding 
scale. It is expected that West Yorkshire coalowners will join 
South Yorkshire in stubbornly resisting this fresh effort to disturb 
the coal trade as it was quietly recuperating from the effects of 
the disastrous strike in the early part of the year. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Cleveland pig iron trade is in much the same condition as it 
was last week. e market held at Middlesbrough, on Tuesday, 
was very quiet and lifeless, neither buyers nor am caring to do 
business, either for prompt or forward delivery. Merchants offered 
small lots of No. 3 g.m.b. for prompt delivery, at 32s. 44d. per ton, 
and in one or two cases they accepted 32s. 3d. Makers would not 
sell at these prices. Several of them are designedly keeping out of 
the market, whilst others will take nothing below 33s. per ton. 
The demand for forge iron continues poor, but the price remains at 
31s. 6d. per ton. 

Warrants are still firmly held, and the price quoted by most 
holders is 33s. 6d. per ton. 

The stock of pig iron in Messrs. Connal’s Middlesbrough stores 
is gradually increasing. During the week ending Monday last 
3347 tons were sent in, raising the total to 105,045 tons. 

Shipments are fairly satisfactory, being about the same as last 
month. Up to Monday night 32,629 tons of pig iron had been sent 
away, 13,900 tons being for Scotland, and 8600 tons for Germany 
and Holland. 

There is no improvement whatever in the finished iron or steel 
trades, and no alteration in quoted prices, The greater of 
the work done by plate-makers now is for girders and bridges, 
there being very little required for ——— purposes. 

The net average selling price of No. 3g.m.b. during the three 
months ending September 30th last was only 32s. 8°6d. per ton, 
being 1s. 10}d. less than the previous quarter. The wages of iron- 
stone miners will be reduced 4d. per ton, and other classes of men 
employed at the mines will be reduced from 2 to 24 per cent. 

In the Northumberland coal trade, the net average oy realised 
for coal during June, July, and August, was 4s. 1 oe ton. 
Under the sliding scale colliers’ wages will remain unaltered during 
the next three months. 

The value of goods exported from Middlesbrough last month 
exclusive of coal and coke, was £167,507, being a decrease of 
£34,665 in comparison with September, 1884. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow iron market has been comparatively firm in the 
past week. Warrants are well held, and when they have been 
required by operators they have repeatedly been difficult to obtain. 
A moderate inquiry is reported for pigs for shipment. The ship- 
ments of last week aggregated 9250 tons, compared with 11,296 in 
the preceding week and 11,661 in the corresponding week of 1884, 
To me increased quantities continue to be sent, while there 
has been a slight improvement in the consignments to the United 
States. The output of pigs is steadily maintained without change. 

ing the week 1517 tons were added to the stock in Messrs, 
and Co.’s Glasgow stores. 


was done in the warrant market on Friday at 42s. 10d., 
43s. and 42s, sg cash. On Monday there was a good demand at 
42s. 74d. to . 8d. cash. There was also a good business on 
Tuesday at 42s, 7d. to 42s. 9d., closing at 42s, 7d. cash. Business 
was done on Wednesday at 428, 6d. to 42s, 5d, cash, To-day— 
Thursday—the market was depressed, with business at 42s, 6d. to 
42s, 4d. cash. 

In some cases the market values of makers’ pigs are a shade 
lower, the current quotations being:—Gartsherrie, f.o.b. at 
Glasgow, per ton, No. 1, 46s.; No. 3, 44s.; Coltness, 49s, and 
45s. 6d.; loan, 47s. 6d. and 45s.; Summerlee, 47s. 6d. and 
43s, 6d.; Calder, 51s. 6d. and 43s, 6d.; Carnbroe, 45s. 6d. and 43s,; 
Clyde, 46s. 3d. and 42s.; Monkland, 42s, 9d. and 40s. 6d.; r, 
42s, 6d. and 40s, 6d.; Govan, at Broomielaw, 42s, 9d. and 40s, 6d. ; 
Shotts, at Leith, 47s. and 46s. 6d.; Carron, at Grangemouth, 51s. 
and 47s.; Kinneil, at Bo'ness, 44s. and 43s. 6d.; Glengarnock, at 

n, 46s, and 42s.; Eglinton, 42s, 3d. and 39s. 6d.; Dal- 
mellington, 43s. 6d. and 40s. 6d. 

Messrs. Thomas on and Son, of the Phenix Ironworks, 
Glasgow, have obtained the contract to supply 480 tons of cast 
iron pipes for Lockerbie Waterworks, the price being £2203. 

The want of employment at the Johnstone ineering Works 
has induced the employers to give notice of certain modifications 
in the system of paying for overtime. Hitherto it would ap 
that overtime has been remunerated somewhat liberally at these 
works, and now that orders are difficult to obtain, it is hoped that the 
— will accept the modifications proposed without oppo- 
sition, 

The past week’s shipments of iron and steel manufactures from 
Glasgow included two locomotives and tenders, valued at £5000, 
for Bombay; a small steam launch, worth £500, for Monte Video; 
£21,500 worth of machinery, including sugar-crushing plant to the 
value of £9000, for Trinidad, £4000 ditto to Berbice, and £2720 ditto 
to Antigua and Jamaica; £3880 steel goods, and £34,200 general 
iron manufactures to different parts of the world. 

In the Scotch coal trade there has been rather less doing in the 

t week. The shipments embraced 17,000 tons despatched from 
lasgow, 10,647 from Grangemouth, 9827 from Troon, 7070 from 
Ayr, 6131 from Leith, 1915 from Irvine, and 737 from Greenock. 
There has been in recent years a very large decline in the exports 
of coals from Greenock, which is considered very unfortunate in 
view of the fact that enormous extensions of the harbour accom- 
modations are now in course of being carried out. For the twelve 
months ending with 7th September last the shipments of coals at 
Greenock were in the aggregate only 68,471 tons, whereas in the 
corresponding twelve months of 1881-82 they amounted to 135,737 
tons. This ext dinary decline is attributed to the want of 
facilities by the railway companies in the shape of low rates of 
carriage. Over the whole of the Scotch mining districts there is 
now evidence that the demand for shipment of coal is ae 
slackening for the season. The northern ports of E i 
shortly be closed, and a very important outlet thus cut off until 
the spring. . 

The resolution of the coalmasters of the West of Scotland, 
adopted a fortnight ago, not to employ any extra men when 
individual collieries were on strike, been most effectual in 
putting an end to the practice adopted by the union of shutting 
certain pits until their demands should be conceded. The prices 
are low all over, and unless they can be advanced through an extra 
demand on account of cold weather, the masters declare that they 
will not be in a position to advance the miners’ wages. 

It is reported that the Broxburn Oil Company is likely to 
abandon the trial lease it obtained some ths ago on the Earl 
of Hopetown’s estate, in consequence of not being satisfied with 
the quality of the shale disclosed by boring operations. The 
company is said to have secured a lease of a shale field in Linlith- 
gowshire, which belonged to the late Earl of Selkirk. 

Mr. A. C. Thomson, the new manager of the Lanark Oil 
Company, has effected great improvements in the works both at 
Tarbrax and Lanark, and in consequence of these it is expected 
that the company will be more successful in the future than it has 
been in the past. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE great coal sinking at Ynysybwl has been carried forward 
another stage. Having gained the 4ft., the sinkers next proceeded 
to try for the Gft., and this they succeeded in winning a few days 
ago. The 6ft. 9in., as the seam really is, is = hard coal, and 
regarded as of splendid quality. The Messrs, Beith having arched 
this over, went on with their sinking, and won another seam 
6ft. 6in. also excellent coal, and they are now working with 
increased zeal for the 9ft. If this be gained, as anticipated, in 
about 30 yards, Messrs. Davies and Co. will have the largest area 
of the best coals in the district. 

The sinking at another important colliery in the Taff Valley, 
that of Ynyscadndwg, is proceeding vigorously, and this week a 
rider was struck, so it is conjectured that the 4ft. seam is not far 


off. 

There have been few periods in our coal history when coal 
winning was so successful, and, strangely enough, few when times 
are so unmistakably bad. House coal is beginning to look up. 
Present figures are 8s. 3d. for No, 2, and 8s, 9d. for No, 3. Pit- 
wood is in moderate demand, from 16s, to 16s, 6d. per ton. Iron 
ore dull, and small in quantity. 

Messrs. Crawshay have secured the contract for supplying the 
Pacific Steam Navigation Company at Liverpool with their require- 
ments there, and the Bute, Merthyr, and Lewis’s, Merthyr, for the 
f.o.b, requirements at Cardiff and Newport. The Glamorgan, 
Rhondda Valley, has also been fortunate in as coal contract 
for Bombay. The Dowlais coal trade is not so brisk, on account of 
the idJeness of the colliers. The company hold good orders, but 
the men are so slow in resuming work at the beginning of the week 
that serious delays take place. The company will now take active 
steps, and twelve men have been summoned as a first batch. 

The iron trade shows no improvement, and the certainty of a 
reduction is now admitted at Cyfarthfa, Dowlais, Tredegar, 
Rhymney, Ebbw Vale, and Blaenavon. The figure will probably 
not exceed 5 per cent., and this will be serious to one class, 

The ruling price for labourers’ wages in the ironworks is 1s, 10d. 
per day, and few of the best tradesmen get more than 25s, a week. 

Stocking is carried on to a great extent, and I note that at 
Cyfarthfa in particular, where an immense stock of pig has been 

thered, steel rails are now being laid by in considerable numbers. 

regret to state that one of the managers, Mr. Leybourne, was 
seriously injured in the steel works on Tuesday. 

One important cargo of steel rails left Newport for the Cape last 
week, 

Never since the combination, says an authority, is the tin trade 
so healthy. This is the case all over the district; orders are coming 
in well and quotations are firm. At Swansea, stocks are sinking 
fast, production being less than demand. Buyers are placing 
freely at improved figures, especially for Siemens steel plates, 
which are now worth 15s, 6d. Coke tin is in strong demand at 
14s, 6d.; 800 tons of plates left Swansea for Halifax this week. 
Briefly, I do not remember for a long time such an animated con- 
dition of this important trade. 

Strong hopes are held out of a fusion between the Rhymney and 
Taff Vale lines. This I have long and persistently advocated in 
this column for the good of all concerned, and it seems most pro- 
bable that in despite of the opposition of the Rhymney chairman 
it will be carried. , 

In the local press fusion also between the Great Western Railway 
and the London and North Western Railway is being advocated as 
the best way of lessening expense and improving dividends. 

Mr. W. T. Lewis is expeoted to return to Wales in the course of 
another week, 
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NEW COMPANIES. 


Tue following companies have just been regis- 
tered :— 

Clarke, Johnson, and Co., Limited. 

This company proposes to trade as patent agents 
and agents for the purchase, letting, and sale of 
inventions, whether patented or not. It was 
registered on the 5th inst. with a capital of 
£50,000, in £25 shares, with the following as 
first subscribers :— 

Shares. 


F. C. Hoyle, 4a, Benhill-road, Sutton, cashier .. 1 
Alfred Gardner, 19, West-road, West Ham, clerk 1 
©, W. Phillips, Sidcup, Kent, land agent, &c.  .. 1 
J. Pearson, 105, Morning- -lane, Hackney, re- P 
porter 

J. Hutchinson, 431, Kingsland-road, ‘draughts- 
J. Waldock, 19, “Summer-road, Peckham, law 
1 


E. J. Wills, 11513 Swan. street, Great Dover: street 
shorthand wri 


Most of the 2 of Table e A” of the 
Companies’ Act, 1862, apply to the company. 


Birmingham Warehouse Company, Limited. 
This company proposes to trade as general 
merchants, factors, and commission agents, and 
will take over the business carried on by Joseph 
Peverelle and John Hawkesford at Halifax- 
buildings, Pershore-street, Birmingham, whole- 
sale hardware merchants and eneral fancy goods 
importers, It was registered on the 6th inst. 
with a capital of £20,000, in £5 shares. An 
agreement of 30th ult. regulates the purchase. 
The consideration for the goodwill is £450. The 
plant, trade utensils, stock-in-trade, goods, and 
other effects will be taken at a valuation, to be 
made by Mr. William Fletcher, 23, Edgbaston- 
street, Birmingham. The subscribers are :— 


Sh: 
*J. D. Porta, Princes-street, Shrewsbury, general 


merchant .. 50 
*Henry Wareing, 13, Francis-road, Edgbaston - 80 
“William Ramsden, Pershore- street, Birmingham 20 
*J. Peverelle, Pershore-street, Birmingham, hard- 

ware merchant . 20 
*J. Hawkesford, Pershore- street, ‘Birmingham, 

merchant 20 
W. H. Bulpitt, ‘Camden-street, Birmingham, tin- 

plate worker 5 
J. Lyne, 12, Pershore- street, ‘Birmingham, 

manager 5 


The number of directors i is s not to be less, than 
three nor more than five; qualification, 20 shares ; 
the first are the subscribers denoted by an asterisk. 
Rumuneration, £100 per annum to the chairman, 
and £50 per annum to each director; also 10 per 
cent, of net profits remaining after’ payment of 
74 per cent, upon the ordinary shares, 


Blyth Dry Dock Company, Limited. 

This company was registered on the 7th inst. 
with acapital of £15,000, in £10 shares, to pur- 
chase from Mr, Francis Whitehead the lease of 
the Blyth Dock, with all 
thereto, and to carry on b 
repairers, and owners, engine po boiler- makers, 
dry dock and slipway owners, &c, The sub- 
scribers are :— 


8) 
‘John Dent, jun.,Custom House-chambers, New- 
castle. shipowner 
‘J. D. Milburn, Queen- -street, ‘Newcastle, ship- 
owner .. 
*“W. R. Smith, Brid, se-street, Blyth, bank agent.. 

Lynn, Bridge-street, Blyth, solicitor 
F, Whitehead, Stanley-street, Blyth, engineer .. 
w. Whitehead, Waterloo, Blyth, 
D.T. Hobkirk, Jesmond, Newcastle, clerk . 

The number of directors is not to be less than 
three nor more than five ; qualification, £500 of 
nominal capital; the first three subscribers are 
appointed directors. Remuneration, £100 per 
annum, and a further sum of £10 per annum for 
each £1 per cent, dividend above £10 per cent. 
per annum. 


City of Para Tramways Company, Limited. 
On the 6th inst. this company was registered 
with a capital of £125,000, in £10 shares, to 
acquire a concession from the Government of the 
Province of Para, Brazil, for the construction and 
working of tramways in the City of Pfra, or the 

neighbourhood thereof. The subscribers are :— 


8 

Emil Josaphat, 11, Duke-street, 
wine merchant . 

J. G. B. Elliot, 103, Forest- road, “Dalston, ac- 


countant 
J. A. Eaton, C. E., 49, Starch- -green- -road, Ww. 
A. Thorne, 38, ola Jewry, accountant .. 
A. Challenor, 10, Gray’s-inn-square, secretary to 
acompany . 
8. Samuels, 18, Old Broad- street, stockbroker 
K. Il. Margetti, Park-hill, Clapham Park 
The number of directors is not to be less than 
four nor more than seven; qualification, shares 
or stock of the nominal value of £200; the sub- 
scribers are to appoint the first, and may act 
ad interim; remuneration, £800 per annum, 


Greystone Manganese Works, Limited. 


This company proposes to acquire and work the 
Greystone Manganese Mines situate i in the parish 
of Lezant, Cornwall. The locality in which the 
a rty is situate being within the jurisdiction 

e Stannaries Courts, the company was regis- 
coal at Truro on the 7th inst. with a nominal 
capital of £3000, divided into 20 shares of £100 
each, and 1000 shares of £leach, The subscribers 
are :— 

Shares, 
W. Glenn Spence, 32, Shawbury-road, East 

Dulwich, commercial traveller py 
James Simpson, 2, Frederick-terrace, Fast Dul- 

wich, share dealer oe 
w. Rey: nolds, East Dulwich ‘ 
W. H. Dutton, East Dulwich . 

. 34, Shawbury-road, East “Dulwich, 
lider .. 

H. W. Filkin, Albany- road, ‘Camberwell, ‘engineer 

W. Simmonds, Alban Cambe 

commercial traveller 1 

The number of directors is not to exoced seven 
nor to be less than two; the subscribers are to 
appoint the first; qualification, shares of the 
nominal value of £ The remuneration of the 
directors will be determined by the board, subject 
to confirmation at the ordinary annual meeting. 


Gokak Water Power and Manufacturing Com- 
pany, Limited. 

This company proposes to carry into effect an 
unregistered agreement between James George 
Smith, Charles Douglas, and Magnus Mowat of 
the first part, Walter Mardon Ducat of the 
second part, Andrew Hay of the third part, and 
the company of the fourth part, and any supple- 
mentary or additional agreements with the 
Secretary of State for India in Council. It 
further proposes to acquire water rights, and to 
construct waterworks in India, and also to carry 
on business as cotton growers and spinners, 
millers, warehousemen, weavers, and agricul- 
turists. It was registered on the 2nd inst. witha 
capital of £100,000, in £10 shares, with the follow- 
ing as first subscribers :— 

Shares. 
‘A. H. Campbell, White Lion-court, Caan 
merchant 
*Quintin Hogg, "93, Rood- lane, merchant |. 
dbmith, Jordan- hill, Renfrewshire, 
J.G. Union Bank- ‘buildings, Liverpool, 
merc’ 
M. Mowat, 47, Granville Park, ‘Blackheath, ‘mer- 


t 

A. Hay, Henrietta-strect, Cavendish- “square, ex: 

change broker .. 
T. Brocklebank, Molyneux, Taylor, “and 

Exchange-buildings, Liverpool 

The number of directors is not to ‘be lees than 
three nor more than ten; qualification, 100 shares ; 
the first are the subscribers denoted by an asterisk ; 
the company in general meeting will determine 
remuneration. 


La Guaira Harbour Corporation, Limited. 

On the 6th inst. this company was cotton 
with a capital of £300,000, in £20 shares, to 
acquire a concession dated 21st May, 1885, and 
ratified 25th June, granted by the Government of 
Venezuela to Messrs. McTaggart, 
Lowther, and Co., of 151, Cannon- street, for 
(amongst other things) the construction, we. 
ment, and working of a harbour and har 
works at La Guaira, The subscribers are:— 


K. C.E., 60, Princes-street, 


burgh 
W. HL Jeffers, “3 37, Parkholme-road, “Dalston, ac- 
countant 
— General E. Beresford, Bay’ s-hill, “Chelten- 


L. ‘Gola, OE., él, Abingdon Vilias,  Kensing- 
ton 
Lieut--Colonel Wolesley “Cox, army ‘and Navy 


H. J. Carnegie Witliams, E, 
Villas, Twickenhar 
H. Lee Smith, Whitehall Club, ™. Inst. ©. E. 
The number of directors is not to be less than 
three nor more than nine; the subscribers are to 
appoint the first and may act ad interim; qualifi- 
cation for subsequent directors, 25 shares; re- 
muneration, a sum equal to £500 per annum for 
the chairman, and £250 per annum for each other 
tor, 


2, Yelverton 


Mapperley Colliery Company, Limited. 

This company proposes to acquire the Map- 
perley Colliery, Derby, with the machinery and 
effects of the same, and certain coal and other 
mining rights, &c., situate in the townships or 
parishes of Mapperley, Stanley, and Smalley, in 
the county of Derby, and also certain lands and 
cottages at Stanley-common and Ilkeston, and 
the stock of a farm called Stanley Farm, It was 
registered on the 5th inst. with a capital of 
£20,000, in £10 shares. The subscribers anes i 


Simpson Gee, Leicest fact; 100 
W. H. Walker, Birstall Hall, Leicester, retired 
manufacturer .. 100 

*G. H. Hodges, Oadby Frith, Leicester 100 

George Pearce, M.D., Leicester. 100 


8. Stephens, Bankart, Leicester . 100 
E. Knapp Fisher, Market Harborough, tronmuaster 100 
G. Toller, jun., Leicester, solicitor .. . 30 

The number of directors is an to be tows than 
three nor more than six: qualification, 50 shares; 
the first are Messrs. G. E. Checkland, of Desford, 
Leicester ; Horace Cullen, of Copthall-court, E. C., 
and the subscribers denoted by an asterisk. 


THE RAILWAY WORKS OF THE 
UNITED KINGDOM. — CAPITAL 
AND EXPENDITURE. 


THE returns recently issued of the aggregate 
capital and expenditure on British railways, 
brought down to the present year, show an outlay 
almost fabulous in this important department of 
engineering construction. The authorised capital 
of the forty-two chief lines open for traffic 
was, at the time the returns were made up 
£742,417,327, of which sum £547,590,701 is repre- 
sented by stocks and shares, and £194,826,626 by 
loans and debenture stock. The created capital 
amounts to £722,964,915, or to within — 
per cent, of the sum authorised by the seve 
companies’ Acts of Parliament. The aggregate 
length of these forty-two railways is 17,280 miles, 
and to this mileage has to be added 232 miles, the 
total length of nine other minor lines, the capital 
and expenditure on which are not given in the 
returns. The total length of railways in the 
United Kingdom now open for traftic is thus 
17,512 miles, which will shortly be still further 
increased on the completion of the several new 
lines in different parts of the country now in 
course of construction. What may be classed as 
the fifteen leading lines represent £644,246,356 of 
the total capital of the forty-two chief lines above 
mentioned, leaving £78,718,559 as the created 
capital of the remaining twenty-seven lines of 
lesser length. The fifteen leading lines have an 
aggregate length of 13,475 miles, an analysis 
showing that as regards mileage the Great Western 
Company standsat the head, whilstthe London and 
North-Western Company has the largest amount 
of capital, being £101,771,907, with a mileage of 
1794 miles. As regards capital, the Midland 
Compan =| is next in amount, with £76,549,267, 
and 1270 miles of railway, The capital of the 
Great Western kag is £75,108,424, and its 
length of railway 2300 miles. Then follows the 
North-Eastern, with a capital of £57,650,895, and 
1536 miles of the Great Eastern, cay 
£41,087,103, and 919 miles of railway ; the 
donian, capital £39,342,700, and 772 miles ; the 
Great ‘Northern, capital £35,380,050 


and 949 
miles; Lancashire and Yorkshire, capital 


£41,852,949, and 496 miles; North British, 
capital £33,576,211, and 984 miles ; London and 
South- Western, capital £29,455, 931, and 818 
miles ; Manchester, Sheffield, and Lincolnshire, 
capital £27,248,627, and 291 miles; London, 
Chatham, and Dover, capital £25, 634, 008, and 
176 miles; London and Brighton, capital 
£23,768, 899, and 455 miles; South-Eastern, 
capital £21, 915, 824, and 385 miles ; and Glasgow 
and South- Western, capital £13, 921,570, and 
338 miles, 

Turning to the general expenditure we find that 
the total outlay in the construction of works on 
the forty-two lines of railway down to the period 
already referred to was £628,267,516, of Which 
£521,192,056 was expended on the fifteen leading 
lines above ated, the a t of capital 
outlay on the London and North-Western line 
having been £93,648,577 ; on the Midland line, 
£75,400,732 ; the Great Western, £73,021,660 ; 
the North-Eastern, £57,683,854 ; the Lancashire 
and Yorkshire, £39,267,505; the Caledonian, 
£39,162,742; the Great Eastern, £37,156,789; the 
Great Northern, £35,167,228; the North British, 
£33,140,692; The London and South-Western, 
£26,911,870; the Manchester and Sheffield, 
£26,464,875; the London, Chatham, and Dover, 
£25,798,783 ; the London and_ Brighton, 
£23,282,242; the South-Eastern, £22,323,707; 
and the Glasgow and South-Western line, 
£12,760,800. In cost of construction the three 
lines immediately within the Metropolitan district 
have been the most expensive, the Metropolitan 
line, with a capital of £11,918,113 and 19} miles 
of railway, having cost an average of £560,000 
per mile; the Metropolitan District line, with a 
capital of £8,169,444 and 13 miles of railway, 
£645,000 per ‘mile; and the North London line, 
with a capital of £4; 229,166 and 12 miles of rail- 
way, ,000 per mile. The construction of the 
paw metropolitan portions of the several great 
ines having their termini in London has been 
almost equally costly, especially the expenditure 
on the Great Eastern, London and South-Western, 
London, Chatham, and Dover, London and 
Brighton, and South-Eastern lines, 


AMERICAN TEA TRAINS. 


Tue third Transcontinental Tea Train over the 
Denver and Grande road, consisting of fifteen cars, 
passed through Pueblo at eight o’clock, on the 
morning of September 4th. A fine piece of switch 
work was done by the railroad boys when it arrived ; 
they changed engines, changed cabooses, an 
three more cars of freight to the train all on the 
wing, not stopping the train at all, which kept on 
running through the town ata rate of not less 
than twelve miles anhour, The mannerin which 
this work was performed was as follows :—An 
engine was held ready on the main track, while the 
incoming engine was cut off and switched on toa 
side track, allowing the cars to run up tothe fresh 
engine, which started up and allowed them gradu- 
ally to come together. The caboose was dropped 
off, and the third engine was ready on another 
side track and overtook the train after it got past 
the switch, and attached three cars and a new 
ca while all were in full motion. This was 
done under the supervision of the yard master, 
Sam Stewart, late of the O. and M. Railway. 
These three tea trains, of which the one just 
described was the third, have caused large mention 
among the men here. The men at Grand Junction 
and Salida did the yard work in from five to twelve 
minutes, and telegraphed to Pueblo, ‘‘ How is 
that” ‘This put the Pueblo men on their metal, 
and the second train was stopped in that city only 
1 min. 40sec., and the third train is recorded as 
having arrived and departed at 8 a.m., not show- 
ing any stop at all. 

The train was brought to Pueblo by Engineer 
Hill and Conductor Harrison, having come from 
Salida, ninety-seven miles, in 3 hrs. 27min. It 
was taken north by Engineer Daley and Con- 
ductor Wilds, and reached Denver, a distance of 
120 miles in 6hrs. 20min. This freight was 
transferred at Denver to the B. and cars at the 
rate of 10 min. to each car. 

The secoad train consisted of twenty-five car- 
loads of tea on the way from San Francisco to 
New York, valued at nearly a million of dollars. 
It made the trip over the entire length of the 
Denver and Rio Grande Railway, Ogden to Denver, 
including the mountain divisions between Grand 
Junction and Canon City, over grades of 211ft. 
to the mile at the rate of twenty miles an hour.— 
American Journal of Railroad Applicances, 


THE COAL-FIELDS OF THE NORTH OF FRANCE — 
For the first time since 1849 the output of coal 
from the mines in the North of France shows a 
decrease, the total for 1884 having been 9,430,000 
tons, as against 10,050,000 tons in 1883, this being 
equivalent to a diminution of rather more than 
6 per cent, According to the returns which have 
come to hand for the first six months of the present 
year this decrease is likely to be still more marked, 
and at the same time there has been a falling 
off in the quantity of coal imported, amounting 
to about 11 per cent. for last year. According to 
the returns published by the Minister of Public 
Works, the number of miners employed in the 
Northern coal mines is 47,152, out of a total of 
113,000 for the whole of France. The amount 
of money paid annually to them in wages is 
£5,080,000, this being equivalent to £49 for each 
man, but while in some of the Southern coal 
mines, notably in the department of the Gard, 
the wages amount to £51, they fall as low as 
£43 10s. in the Nord. This sum does not include 
indirect additions to wages, such as house rent at 
a reduced rate, medical relief, coal, &c., which 
cannot well be put into figures. The average cost 
of raising the coal is as nearly as possible 5s. a 
ton for the whole of France, but while it is as 
low as 3s. 10d. in the basin of the Allier and 
4s. 2d. in the Pas de Calais, it reaches 6s. 6d. in 
the coal mines of the Gard. The average annual 
output of each workman is 263 tons for the whole 
of France, being 320 tons in the department of 
the Aveyron, 293 tons in the department of the 
Gard, and only 287 tons in the Pas de Calais. 
Many of the mch coal mines appear to be 
worked at a loss, for the official returns for 1883 
state that while 190 realised a total profit of 
£1,712,287, the 125 others showed a loss of 

722. This leaves a balance of £1,458,565, 
which represents a net profit of about 44 per cent. 
on the capital inves 
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11,851. Cure or Fastener for Brace-enps, &c., 8 
Taylor, Manchester. 

11,852. Extincuisnine Fires, W. Black, Leicester. 

853. Securninc Hanpies to Brus "Heaps, Ww. G 
Richard, Leicester. 

11,854. STEEL, B. D. Healey, Liverpool. 

iL, 855. Corset Fasteners, F. R. Baker, Birmingham. 

11,856. Compixep Dress SUSPENDER and Burron, F. R. 
Baker, Birmingham. 

11,857. Corser Fasteners, F. R. Baker, Birmingham. 

11,858 ApJusTABLE TENSION SADDLE for Bicycuzs, &., 
F. W. Bagshaw, Sheffield. 

11,859. Hotpers for Puates, &c, G. E. Morgan, 
London. 

11,860. Knire-cLEANER, J. E. Hayward, Birmingham. 

11,861. ELectric GLow Lamps, J. Swinburne, Brockley. 

11, "362, PREVENTING Waste in Tappina Casks, 
&e., W. P. Ingham, Middlesbrough. 

11,863. Suips, &., F. W. Richardson, 

est Hartlepoo! 

11,864. UNDER STEAM Pressure, A. Hit- 
chon, Accrin; 

11,865. Ciosine, &c., the Doors of 
RAILWAY CaRRIAGES, C. H. Cro’ er, London. 

11,866. Taps for Liquips, A. and W. England, London. 

11,867. Borrte Opener, H. Youle, Sheffield. 

11,868, Lv Lusricators for STEAM G. Fletcher, 


11,869. ALARM Apparatus for Tram-cars, W. Elges 
na: Riedel, London. 
1,870. PREVENTING Nuts from Worxine Loosg, E. 
London. 

ll, Lucipa, E. de Pass.—(J. Vesque, 


1872. 1 Foop for Man and Anrmats, T. 
alton, London. 

11,873. Baro for ANNEALING STEEL, R. W. Taynton, 
London. 

11,874. PorTaBLE and SusPENDING CANDLE Lamp, B. 

ecksler, London, 

11,875. Houper for Supportinc SMALL Saucepans, &c., 
Over the Tops of Lamp or Gas Cuimneys, H. H. 
Leigh.—_(A. Champagne, France.) 

11,876. CaRBoN FiLaments for Etecrric Licutine, T. 

. Hughes and C. R. Chambers, London. 

11,877. +" Macuines, A. M. Clark.—(F. A. 
and F. C. Gleason, United States. 

11,878. SPINNING Rings and Travevuers, H. L. Hay- 
den, London. 

11,879. MeraL-coveRED ELEcTRIcCAL Conpucrtors, J. 
Tatham, London. 

11,880. Uritisinc LeatHerR Waste, J. W. Davies 
London. 

. NEEDLES and of Srwinc MacHINES 

a 5. Colquhoun, Glasgow. 

11,882. SELF-acTING eel or Vent Apparatvs, Sir W. 
Vavasour, London. 

11,883. VeLocipepes, H. F. Napper, London. 

884. WITHERING and Dryine Leaves of PLants, &., 

and J. Dick, Glasgow. 

11, 885. VaLve Gear for STEAM ENGINES, W. H. 
Wheatley and J. W. MacKenzie, London. 

11,886. AuToMATICALLY DELIVERING Goops in Ex- 
CHANGE for Cory, W. W. Meadows, London. 

11,887. Extecrric J. J. Rathbone, London. 

11,888. Rorary Enarng, G. Kingdon, F. C. Simpson, 
and J. B. and E. F. Denison, London. 

11,889. Measurine Carpets, &c., W. R. Lake.—(Z. H. 
Eisenhart, United States.) 

ll, TREATING Venzers, H. J. Haddan.—(H. J. 

Harwood, United States.) 

11,891. Piston Packines, H. J. Haddan.—{@. Delag- 
neau and J. H. Graham, United States. — 

11,892. DecorticaTine Ramis, &., H. J. Haddan.—(/ 
Breuer, France, 

11,893. Spanners, W. Martin, London. 

11,804. Puncues, &., A. J. Boult.—(Z. B. 

enton, U.S. 
ll, Car AXLE Boxes, R. Brewer and C. M. Zeh, 


11,3896. an W. C. Kelly, London. 

11} 897. Hatrer, Harness, and other Cuarss, A. W. 
Cox, London. 

11,898. TaLmenrans, W. P. Thompson.—(C. L. Clarke, 
United States.) 

11,899. Bakine Sucar, WaFER Cakes, &c., G. 8. Baker, 
London. 

11,900. KeyBoarps for MusicaL Instruments, A. J. 


Boult.—(W. 7. Weir, U.S 8) 
. Chubb and G. G. Exton, 


11,901. Locks, G. H. 
London. 

11,902. Corsets, G. F. Redfern.—(MMessicurs Pomeyro 
iils, France.) 

ll, 903. AUTOMATICALLY ALLowiNG EscaPE of GasEs, 
G. F. Redfern.—(A. Lamart, France.) 

11,904. PorTaBLe Music Desk, T. W. Snagge, London. 


7th October, 1885. 


11,905. GenERaTING Steam, W. F. Goreham and W. W 
Hewitt, Lundon. 

11,906. Picker Protector for Looms, R. Mason and 
Parker, Accrington. 

11,907. Sar«ty Guarp for Tramway Enatnes, I. F 
Cutler and W. P. Green, Bradford. 

ll, Fisqine 8. Alleock.—(7. B. Mills, New 


) 

11,909. TaBLE and WaAsusTAND, W. H. and B. 
Jones, Wolverhampton. 

11,910. Piastnc Macuine for ANGLE Bars, D. D. 
White, Drypool. 

11,911. DeLIvery of Prepaip Goons, F. C. Lynde and 

Manchester. 
ll, 912, CROcHET Neep_es or Hooks, Z. Shrimpton, 


11,913. PARALLEL Vice with TarerR Motion, J. 
8. L. Ashf orth, Sheffield 

11,914. Boor Prorecrors, & Blakey, Halifax. 

11, 915. ConREcT METHOD of Hotpine the Hanp when 
the Vio.in, G. A. Chanot, Manchester. 

ll, or Rixsina Macuing, H, A, McFar 

ne, 

11,917. CHiLLs and Mou.ps, J. Whitley, Leeds. 

ll "918, TerRy-weavine, E. T. Broadhurst and E. 
Smith, Manchester. 

11,919. FIGURED J. Kirkman and W. Tristram, 


ndon. 
11,920. PurirreR or Separator, J. G. Walker, 


gow. 

ll Apparatus, 8. 8. Robertson 
W. R. Lester, Glasgow. 

11,92 3922. Stream TRaP, H. Grunow and T. H. Hodge, 


ndon. 

11,923. Carvine Knives and Forks, F. Crockford, 
Sydenham, and C. Hickson, Shettield. 

11,924. EXTERNAL SCREW STOPPERED Bort.es, &c., H. 
Brecknell, London. 

11,925, Lamps, A. J. Boult.—(W. Henschen and Co., 
Wurtemberg. ) 

11,926. SMoKING Pipss, M. E. Wittenberg, Liverpool. 

1l, for Winpow Burnps, H. Horsfield, 

ow. 

11,928, Lusricators, J. 8. Dunn, Glasgow. 

11,929. Batt Castors, H. Greene, W. Box, and the 
Patent Ball Castor Company, London. 

ll, TOPOGRAPHICAL and INFORMATION PLACARDS, 

A. J. Maffuniades, London. 
11 931. S.rve Rests for Latues, P. P. Huré, London. 
ll, "932. FasTeninG for WEARING APPAREL, Kohler, 


ndon. 
11,933. Strpgs and Passages of Gas Motor ENGINES, 
C. D, Abel. —(Gas-Motoren-Fabrik-Deutz, Germany.) 


la 
& 
ares. / 
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11,934. or CLostnc Fanuicuts, J. Gillespie 
and J. T. Pennycock, London. 

11,935. Yeast, W. 8. Squire, London. 

11,936. Harmonica, Supports, N. E. Simoutre, 


London. 

11,987. Cricker Batts, J. G. Heard and J. J. Lane, 
London. 

11,938. Weavine Rues, W. H. Gladding, London. 

11,939. Chandler, sen., 
Chandler, jun., and J. Chandler, London. 

11,940. Openrne Doors of in Cask of Fire, 
W. Petty, London. 

11,941. Preparation of Oxrpes of Iron, P. C. Bunn, 


11,942. TRaNSPARENT Buocks of Ice, E. L. Pontifex, 


on. 

11,943. Resistance Pyrometer, E. Hartmann and W. 
Braun, London. 

11,944. Uriiistnc the Force of Movixe Weicuts, E. 

wards.—{F. Tessier, France.) 

11,945. Issectors, E. Edwards.—(J. Thiry, France.) 

11,946. CLosinc the Moutus of Borries, E. Edwards 
—{A. Signoret, France.) 


8th October, 1885. 


11,947. Twist-Lac: Fasrics, F. and H. Simpson and 
E. Harris, London. 

11,948. Renewrxa Srramer Prates for Srrarnine 
Parer Putp, H. J. Rogers, Watford. 

11,949. for Kyons, &c., J. H. Starling, Bir- 
mingham. 

11,950. Frre-trons, R. Pickin, Birmingham. 

11.951. Fast and Loose Reep for Weavine Looms, T. 
Singleton, Halifax. 

Rartway Wacon Covptines, &c., J. Coghill, 


lasgow. 
11,953. Ascenpinc Curmneys, R. W. Anderson, Liver- 


poo! 

11,954. Fastenmcs for Boots, &c., J. Smith, Stoke- 
upon-Trent. 

11,955. Luyxs for Fastenrnes, E. F. Haynes and T. F. 
Ford, Birmingham. 

11,956. Avromatic Couptinc Burrer, E. Morris and 
T. Foster, Manchester. 

11,957. Layryc Wires, W. A. Jamieson.— 
(R. W. Jamieson, Canada.) 

11,958. Breecu-Loapine Guns, W. P. Jones 
and H. Scott, Birmingham. 

11,959. Fotpmsc Trirop Sranps, A. W. Dolland, 
London. 

11,960. Loom Temptes. J. Parkinson, Bradford. 

11,961. SHEET Iron TRAVELLING Trunks, J. G. Carrick, 


iw. 
— Propucine Cast Mera, &c., J. Richardson, 


gow. 

11,963. Rorary Pumps, A. C. Henderson._(2. Mar- 
chand, Egypt.) 

11,964. Ivory Porce.ar, E. Powell, F. and J. W. 
Bishop, and J. Stonier London. 

11,965. ORNAMENTAL PoRCELAIN and EARTHENWARE, 
E. Powell, F. and J. W. Bishop, and J. Stonier, 
London. 

11,966. StoprERING VzssEts, &c., J. King, 

mdon. 

11,967. Curistmas Carbs, W. R. Ryland, London. 

11,968. Feeprse Botries for Cui~pREN, &c., 8. J. 
Pocock, London. 

11,969. Covers for Cans, F. H. Freeth and 8. J. 
Pocock, London. 

11,970. Propuctnc AtconoL, W. P. Thompson.—(C. 
Ordonneau, France.) 

11,971. Kerrie, G. F. Andrews, London. 

11,972. Boots and SHogs, C. Jackson, Nottingham. 

11,973. Hats, C. Jackson, Nottingham. 

1,974. FLoor-coverines, C. Jackson, Nottingham. 

11,975. Beartnes for Macurnery, C. Jackson, Not- 


tingham. 
11,976. HarpExep Assestos, C. Jackson, Not- 


ng! 

11,977. Ruppinc and Tempertnc Metatic Rops, &c., 
W. Bindley, W. J. Gell, and A. F. Boham, 
London. 

11,978. Jacquarp Apparatvs, F. 8. Beard, London. 

11,979. Forks and Tones for Domestic Usgs, F. Fidler, 
Sheffield. 

11,980. Lamp Cammneys, H. H. Doty, London. 

11,981. Rorary Moror, H. A. Lumley, London. 

11,982. Maxine the OvreR Part of Matcu-soxes, P. 
Jensen.—{Aktiebolaget Géranssons Mekaniska Verk- 
stad, Sweden.) 

11,983. Sroprinc and Unstoprryc Borries, C. 8. 
Marriott, London. 

7 TRAVELLING Cars, W. G. Wright and J. Hall, 

01 


don. 

11,985. Currine, &c., Curvep Surraces, Josefand Jan 
Fric, London. 

11,986. Surets, J. C. Rogers, London. 

11,987. Apparatus for Currine Rack Teetu, R. E. B. 
Crompton, London. 

11,988. Comprnation of Soap with of 
Portasn, J. L. Sabunjie, London. 

11,989. Apparatus for ConTRoLLInG Horszs, J. L. 
Hale, London. 


9th October, 1885. 


11,990. System of Practica, Mecuanics, W. Golding, 
Moss Side. 

1,992. Heatinc VessEts, E. Taylor, Alsager, near 
Stoke-on-Trent. 

11,993. Srevine Raisrxs, J. Vaughan, Bristol. 

11,994. Water Morors, 8. 8. Allin, London. 

11,995. Fasteners for Fan.ticuts, W. Sanderson and 
T. A. Moffitt, London. 

11,996. Fitters, E. M. Knight, Halifax. 

11,997. TREE Guarp, G. 8. Cole, Cirencester. 

4 Saws, G. Gray, T. Gray, and J. Hemens, Shef- 

11,999. PerampuLators, J. Aylward, Coventry. 

12,000. Lamps, H. Vogt and G. Bernstein, London. 

12,001. Carsons, J. Swinburne, Brockley. 

12,002. Dyemnc, &c., Hanks, J. Robertshaw, Man- 


chester. 

12,003. State Pewncixs, J. 8. Hughes and W. Hughes, 
Portmadoc. 

— Gra, &c., ELevators, W. G. Herbert, Liver- 


poo 

12,005. TeLeGRapHic Appress Book, 8. Reid, New- 
castle-on-Tyne. 

12,006. Toy Tors, C. 8. Snell, London. 

12,007. Sarety Vatves, C. 8. Snell, London. 

12,008. Hyprav.ic Vatves, C. 8. Snell, London. 

12,009. Swaine Apparatus, 8. F. Smith and D. 
Waude, London. 

12,010. Currinc Toots, C. 8. Snell, London. 

12,011. Snow from Ar, W. P. 
English, London. 

12,012. ParLtour Lawn Tennis, J. Devonshire, London. 

12,013. AuromaTic Brake, R. Maynard, London. 

12,014. Grass, J. Pratt, London. 

12,015. DyNaMO-ELECTROLYTIC BaTTERY, R. Eisenmann, 


Berlin. 

12,016. Inpicators for WaTerR Gavuce Guasses, W. 

and G. W. Jones, London. 

12,017. Forcryc Macurneg, J. Richards, London. 

12,018. InsuLator, J. E. Spagnoletti, London. 

12,019. HotopHoTaL Prosectors, R. E. B. Crompton, 
London. 

12,020. PranorortTe Actions, F. Stevens, London. 

12,021. Removinc Scum from Sream Borxers, T. 
Elccate, Liverpool. 

12,022. DouBLe Truss, Salmon, Ody, and Co., London. 

12,023. WATERPROOF MarTeRiaL, W. L. Wise, London. 
Hofmeier, Austria.) 

12.024. Anm-Pit Dress SHIELpDs, J. C. Mewburn.—{J. 
L. Martiny et Compagnie, France.) 

12,025. MeLton Hoop for Horses, T. Segger, London. 

12,026. Copper Tubes, 8. Walker, London. 

12,027. Basket of Bazies’ Carriaces, W. Arendt, 


ndaon. 
12,028. SHuTTER for PHotocrapHic Cameras, E. F. 
, London. 
12,029. PLuc Stoppers, E. E. Hanslow, London. 


Supp.y of to Lamps, W. Higginbotham, 

ndon. 

12,081. Sprinc Brackets, F. W. Cocks, London. 

12,032. SUNSHADEs, and WALKING STICKS, 
G. Pickett, London. 

12,038. Jer, &c., Bracers, T. and J. W. Wilson, 
London. 

12,034, Hyprautic Craves and Lirts, G. G. Picking 
and W. Hopkins, London. 

12,035. Virgcar, G. G. Picking, W. Hopkins, J. and 
J. Dore, London. 

12,036. Sprrits, G. G. Picking, W. Hopkins, J. and J. 


A. Meaby, London. 

12,038. out and Testrnc Vatves, G. Sellers, 
London. 

12,039. Inprcator Diagrams from ENGINES, 

. Sellers, London. 

12,040. Prrcn and Drivixe Cuarns, W. Hult, London. 

12,041. Knorrer Macurvery for use in MAKING PaPER, 
A. Sheldon, London. 

12,042. SreeRnc Gear, F. B, Shuttleworth, London. 

12,043. Sewrnc Macutnes, M. R. Pryor.—(Parrott and 
Co., United States.) 

12,044. TrEaTING Fiax, &c., G. F. Redfern.—(C. de 
Baillencourt, France.) 

12,045. VenTiLatinc Apparatus, J. Gilmore and W. R. 
Clark, London. 

10th October, 1885. 


12,046. Propucinc Desians upon Surraces, H. Lee, 

12,047. Sign and ADVERTISEMENT Boarps, E. Croft, 
ndon, 

Bepsteaps, &c., J. Talbot, Birming- 


12,049. Cirpprne Tickets, W. Smith, London. 
12,050. CoupLine and Uncoupiine Raitway VEHICLES, 
. F. Barlow, W. Schofield, and J. Royston, 

Manchester. 

12,051. Boxes, J. Magill, Manchester. 

12,052. Cueckinc the Consumption of Liqurps or 
Soups, E. E. Evans, Stroud. 

12,053. Gavcine Sueets, Bars, &c., W. H. M. Neave, 
Sheffield. 

12,054. Looms for Weavinec, W. J. Monk, Manchester. 

12,055. WasHinc Woot and other Fisres, W. H. 
Greenwood, Bradford. 

12,056. VenTrLatinc Apparatus, T. G. Normanton, 
Barrow-in-Furness. 

12,057. and Dovs.ine Corton, T. Ashworth, 
Manchester. 

12,058. Yeast, W. 8. Squire, London. 

12,059. Coxe Ovens, M. B. Parrington, London. 

12,060. Disinrectine, &c., Powper, E. Foster and W. 
H. Bibby, Preston. 

12,061. Beaters or GuarD Ro.iers of CarpING Ma- 
— W. H. Greenwood and F. D. Farrar, Brad- 


ord. 
12,062. Wrspow Sasx Fasteners, W. Yates, Bucks. 
12,063. Sopic BicwRomaTE Constant CURRENT ELEC- 
tric Battery, F. 8. Fowler, Haslemere. 
12,064. Two-wHEELED VeuHIcLEs, 8. Adams, Birming- 


12,065. Bortrnc and Heatrne Water, E. O. Eaton, 
London. 


12,066. Crucipte Cast Stee, Wacon Crapies, R. 
Baxter, Linlithgowshire. 

12,067. Hat Irons, E. E. Atkins, Birmingham. 

12,068. Diamonp Junctions for Drarss, F. Armstrong, 
Dumfries. 

12,069. Sramprsc Heapincs of Woven Faprics, A. 
Whowell, London. 

12,070. Merattic Drums or Casks, &c., J. and E. 
Harper, Birmingham. 

12,071. Precmatic Rartway Station Name Inpica- 
tors, W. Tilley, Birmingham. 

12,072. TRANSPORTING SELF-BINDING Reapers, P. 
Buchan, London. 

12,073. Printinc the Faspric known as LEATHER- 
cLoTH, W. Oppenheimer, London. 

12,074. Composition and Decomposition of CompounD 
or CompLex Boptes, J. G. Lorrain, London. 

12,075. Apparatus for Copyinc Letrers, H. C. Capel 
and W. Gaskill, London. 

12,076. Borrtinc AERATED Liquips, F. Trotman, 
London. 

12,077. EquaListnc or and 
Tuses, &c., J. Wetter.—(C. Golay, France.) 

12,078. Uriiistnc the Prrcuine, Heavine, and 
Mortons of Suips, W. L. Wise.—{J. F. Bonnaterre 
and —. Avon, France. 

12,079. OveRcoats, &c., W. Abbott, London. 

12,080. Wasuine Casks, &c., H. J. West, London. 

12,081. Type Cases, 8. P. Wilding.—{J. Holeiter and 

. Strasser, Switzerland.) 

12,082. Macutne Banps, Straps, or Bextine, J. T. 
Humphrey, London. 

12,083. PLovucus, J. Huxtable, London. 

12,084. DynaMo-ELEcTRIC Macuines, J. and E. Hop- 
kinson, London. 

12,085. Wicks and Burwers for Lamps, V. A. Vivis 
and A. , London. 

12,086. Apparatus for the Reception of Corn and the 
Automatic Detivery of Goons in Excuancg, C. H. 
Russell, London. 

12,087. Apparatus for the Reception of Corn and the 
Automatic De.ivery of Goops in Excuanag, C. H. 
Russell, London. 

12,088. Manuracturine Screws, H. H. Lake.—(H. A. 
Harvey, United States.) 

Borries or Jars, T. Matthews, 

mdon. 

12,090. RounpaBouts, F. Savage, London. 

12,091. Provipinc Free Inoress and Exit from 
P. Viani, London. 

12,092. Covucn Mixture, T. Needham, Halifax. 

12,093. Looms for Weavine, F. W. Jepson, Halifax. 

12,094. E. Clarkson, Halifax. 

12,095. Hosts, F. Stones, Halifax. 

12,096. RecuLatine the Force of ELecrric CURRENTS, 
W. Cameron, and W. A. Tomlinson, 


coln. 

12,097. Rivetrine Stanp, W. J. Brown, Northampton. 

12,098. Drarx Benps, &c., W. Bruce, Edinburgh. 

12,099. Sasu Fastener, W. M. Simons, Nottingham. 

12,100. Steamrnc and Cieansine Casks, H. Scorror, 
Yorkshire. 

12,101. Curtrne Tonos, L. Zervas, Germany. 

12,102. NewsPaPeR Pastinc APPLIANCE, A. Martin 
and W. Coleman, Plymouth. 

12,103. Corset, H. R. James, Landport. 

12,104. Rartway WHEELS, J. Clark, Birmingham. 

12,105. Toot Hotpers, J. Barker, Manchester. 

12,106. Execrric Apparatus for REPRODUCING 
Cuaracters, &c., T. Tubini, London. 

12,107. Fustian Corps, J. Schofield and J. E. Bentley, 
Manchester. 

12,108. Actuatrnc Frre-Bars, T. Milburn, C. W. 
Haydon, and E. Mundy, Manckester. 

12,109. DistripuTion of Sanp, J. T. M. Hircock, Bir- 
mingham. 

12,110. TeLePpHones, R. H. Ridout, London. 

12,111. Eartu Puiates, E. H. Morton, Liv 1. 

12,112. Guarps for Carvinc Forks, W. Townsend, 


mdon. 
12,118. Crips, T. M. Lowcock, London. 
12,114. Spokes for WHEELS, E. Leadbeater 
and B. Platts, London. 
12,115. Starr Rop Curps, E. Chadwick and E. Chad- 
wick, London. 
12,116. Courtine Apparatus, G. Turner, London. 
12,117. Frames of UmBrexas, B. E. Midgley, Halifax. 
12,118, ‘Trres, G. M. Garrard, Westminster. 
for InDIA-RUBBER Betts, D. Wilson, 
a 0) 
12,120. Reversinc VALVE Gearine of Steam ENGINEs, 
J. Thom, and D. J. Howells, Barrow-in-Furness. 
12,121. Pipes for Smox1na, H. Hall, Chiswick. 
12,122. Looms, J. T. Lishman, W. W. L. Lishman, 
Bradford, and W. R. Bootland, Silsden. 
12,123. Screen for Coat, &c., H. W. Lewis and G. W. 
Wilkinson, London. 


12,124. Furr, W. Smith, London. 
12,125. Reorster for Room-To-Room COMMUNICATOR, 
E. C. Murray, Walthamstow. 
MrineraL Waters, W. Lascelles-Scott, Forest 
ate, 


12,127. TRansuirrinc Motion, M. Pearson and 8. 
id, London. 
12,128. ORNAMENTATION of Grass, &c., E. Lee, Leeds, 
12,129. ILLomrnatine Gas, G. E. Davis, London. 
12,180. WasHING Piares and Disues, R. Bird, London, 
12,131. Boors and Snors, H. J. Haddan.—(Chevron et 
Cie., France.) 
12,182. Concentration of SutpHuric Acip, 8. B. 
wen, London. 
12,138. OpgRaTiNG Macuryes, J. G. Lorrain, London. 
12,184. Macuryes, J. Goucher, London. 
12,135, Extrneuisner for Lamps, H. Nicoll, London. 
12,186. Borrtinec Besr, &c., E. R. Southby and W. T. 
msden, London. 
12,187. Puates, K. A. Hardcastle, London. 
12,188. Dust Bry, A. H. Williams, London. 
12,139. Dusr Bry, A. H. Williams, London, 
12,140. Cast in Bars, K. Kiipfer, 
London. 

12,141. TrEatTING PHospHatic Sxacs for the Recovery 
of VALUABLE MATERIALS, H. Brunner, Liverpool. 
12,142. Apparatus for Recervine Corn, C. H. 

ussell, London. 
12,143. Apparatus for Wares in 
B. Meinert, London. 
12,144. Means for Guipinc &c., J. 
Fox, London. 
12,145. AvromaTic EquaLisers for CaRDING ENGINES, 
J. Ladley, London. 
12,146. Burnina in Lamps, &c., J. B, Scammell, 
London. 
Repeatinc Watcues, C. H. Golay, 
ndon. 
12,148. Lock, W. J. Holman, London. 
12,149. LeaTHer Boors, A. M. Clark.—(@. Agnew, 
United States.) 
12,150. Boxes, E. A. Jahncke and H. W. Herbst, 
London. 


SELEOTED AMERICAN PATENTS. 


(From the United States’ Patent Office Oficial Gazette.) 


824,970. Rotary Cutter, Andrew J. Wilbur, Boston, 
Mass.—Filed June 22nd, 1885. 

Claim.—The series of blades B B!, each blade con- 

sisting of a back } and teeth 0}, arranged about a 


hub so that the teeth of one blade cover the o 
penees the teeth of the next adjacent one, as set 


325,085. Too., Henry iW. Hubbard, Aurora, 
lu.—Filed February, 9th, 1885. 

Clarm.—{1) An adjustable turning tool comprising a 
blade A, having an edge z, in combination with a 
rotary holder upon which the turning tool is pivotally 
mounted, and adjusting means, substantially as 
described, upon the holder to adjust the turning tool 
to various positions with relation to the holder and 
work, as set forth. (2) An adjustable turning tool A, 
comprising a blade having the sides of the body 


excentrically concavo-convex, to afford an F 
toward its forward extremity, and provided with an 
opening ¢ toward its rear extremity, in combination 
with a holder B, provided with a head C, having a 
slot s to receive the rear extremity of the tool, and 
openings coinciding with the opening ¢ in the 
adjusted tool, containing a set screw ¢, and a longi- 
tudinal opening r, along the base of the slot s, con- 
taining adjusting screws D and D!, the whole being 
constructed and arranged substantially as descri 
$25,233. Micrometer Cauipers, Merrick M. Barnes, 
Boston, Mass.—Filed February 4th, 1885. 
Claim.—{1) In a micrometer caliper of the character 
herein described, the combination, with the caliper- 
ing device and its anvil mounted upon stan > 
either of which is movable relatively to the other, of 
a graduated shifting screw adapted to alter at plea- 
sure the field of action of the calipering screw rela- 
tively to its anvil by shifting one of the said standards, 
all substantially as herein set forth. (2) A micrometer 
ealliper having its calipering screw carried upon a 
shifting arm and its calipering anvil mounted upon a 


fixed arm and pant with a graduated shifting 

screw, whereby the shifting arm may be moved or 

shifted a regulated distance toward or away from the 
fixed arm, all substantially as herein set forth. (3) In 

a micrometer calliper, the combination of the fixed 

arm Hi, carrying an anvil, the movable arm H, carry- 

ing a calipering screw C, the screw I, nut K, and 
h, all substantially as herein set forth. 

325,254. Packer ror BRAN AND OTHER ARTICLES, 
Samuel T. Lockwood, Chicago, Ill.—Filed December 
17th, 1884. 

Claim.—(1) A packer adapted for feeding and pack- 
the bran or other material by means of a rotative 
tubular screw or feed tube turning in a screw-threaded 
bearing and carrying an auger-like device for ejecting 
and compressing the bran or other material. (2) The 
combination, in a packer, of a rotative tubular screw 
or feed tube, an auger-like device in connection with 
and ‘carried by the said tube, a fixed screw-threaded 
bearing for the said tube, and a driving or rotating 
wheel splined to the said tube. (8) The combination, 

ina er, of a rotative tubular screw or feed tube, a 

fixed screw-threaded bearing for the said tube, a 


tubular extension clasped to the lower end of part of 
the said tube and capable of turning thereon, the 
wings FF, carried by the said extension, and the 
auger-like device G, carried by the said feed tube, sub- 
stantially as and for the purposes specified. , (4) The 
combination, substantially as specified, in a packer, of 
the rotative tubular screw or feed tube C, carrying an 


for the purposes set forth. 
$25,244. Tune Expanper, Harrison Hays, Portland, 
Me.—Filed April 10th, 1885. 
Claim.—The combination, in a steam-boiler-tube- 
fastening tool, of three or more sets of rolls ab c, ina 


(325, 244] 


stock A, with a tapering mandril B, having a hole or 

holes in its largest end for the purpose of inserting 

a rod to revolve the tool, all as shown, described, and 

specified. 

$25,339. Feep Rot, Philip Hanavan, Oakland, Cal. 
—Filed June 1st, 1885. 

Claim.—(1) In a feed roll for wood-working ma- 
chinery, the roll having the independent adjustable 
flat-edged teeth projecting around its apy and 
having their inner ends secured by a filling of fusible 
metal —— into the nel between and around 
the independent teeth, substantially as herein de- 
scribed. (2) In a feed roll for wood-working ma- 
chinery, the hub having a rim or flanges with their 
channel, in combination with inde- 
pendent adjustable teeth or plates set into the rim 


[325,339] 


and a filling of fusible metal poured in and around 
said teeth, whereby they are held, substantially as 
herein described. (3) In a feed roll for wood-working 
machinery, a hub having a rim or flanges projecting 
therefrom, and having holes or indentations in its 
sides, in bination with independent radially- 
placed teeth or plates having openings, perforations, 
or indentations within the channel, and a filling of 
fusible metal surrounding said teeth, substantially as 
herein described. 
325,588. Apparatus ror Raisina WATER, Cuthbert 
Burnett, Hartlepool, Durham, England.—Filed 


i The combination, in a steam vacuum 


pump, of the valves h, the steam pipe G, vessel A, and 
connections, the float t, stem ¢1, passing through the 


(325,588) 


tubular stem of the lower valve h, and the valve ¢? at 
the upper end of the stem, substantially as set forth. 
(2) The combination, in a steam vacuum pump, of the 
valves h, the steam pipe G, vessel A, and connections, 
the float t, stem 71, passing through the tubular stem 
of the lower valve h, the valve ¢2 at the upper end of 
the stem, and the piston A! upon the stem of the 


upper valve h, substantially, as set forth, 


~ 
[ 
Dore, London. 
12,637. PREPARING Wueaten Meat, A. B. Lester and 325,254] 
| 
PY auger-like device G, and having therein one or more : 
grooves or channels aa, the fixed block or screw- é 
ee threaded bearing B, the wheel D, having therein one f 
__ or more ribs a! al, entering the said groove or grooves, 
Se and a rotary driver or pinion I engaging the wheel D, 
(324.976) 
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THE ANTWERP EXHIBITION. 
No. VII. 

Ir will be remembered that the main engines of the 
Phlégéton are free from all incumbrances in the shape of 
pumps, the whole of the pumping being done by special 
engines, which we illustrate on page 318. Although some- 
thing of the same kind has been done in this country, it 
has never been done to the same extent, and in no case has 
a centrifugal pumping engine also been employed to drive 
reciprocating pum The engines are compound, of the 
overhead type, a. indeed, very similar to those used in 
screw propulsion. The cylinders are carried on wrought 
iron columns; the high-pressure cylinder is 11°8in. 
diameter ; the low-pressure, 19°68in. The stroke of both 
is the same, 9°8in. There are two air pumps driven by 
wrought iron levers, the hot well, of copper, being re 
to let the cross-head into it, and acting as a kind of air 
vessel, The valves are india-rubber flaps. The diameter of 
each pumpis17in.; its stroke, 7‘5in. At one endof the crank 
shaft isthecentrifugal circulating pump, the diameter of the 
wheel being 3ft. 7in. At the extreme opposite end of the 
shaft is a crank, which works a bilge pump. On the crank 
shaft is mounted a large endless screw. This runs in a 
worm wheel, at each end of the axis of which is placed one 
of two feed pumps. These are 5°43in diameter and 6in. 
stroke. The worm wheel and the worm are multi-threaded, 
and the feed pumps make 100 revolutions per minute, 
while the air pumps make 200. The bilge pump is 5°66in. 
diameter and 5in. stroke. The whole machine has been 
very carefully designed in the light of long experience, and 
our engravings will be found, we think, to repay study. 
The nominal number of revolutions is 200 per minute, but 
this may be increased to 300, at which all the pumps are 
found to perform well, and may be reduced to 80 revolu- 
tions without difficulty. The diameters of the cylinders 
are such that the pumps can be worked with the lowest 
pressure of steam that will run the main engines. One 
of the great advantages of the system is that the main 
engines can always be started with great facility, and the 
safety valves are arranged to blow into the condenser, so 
that the fires can always be kept up to their full intensity, 
even when the main engines are stopped—a matter of very 
great importance in a war ship, which, in a night attack, 
for example, can creep into a harbour or along a coast 
with the utmost silence and caution, while at the same time 
ready to start at full speed without a moment’s delay. 
This advantage cannot possibly be obtained when fires 
yooh to be banked, or even when dampers have to be 

In the annexed table we summarise a few of the 
most important particulars of the machinery we have 
illustrated :— 


Number of mainengines ... 2 
Number of revolutions ... ... ... ... . 160 
Piston speed, in feet, per minute ... .. 473 
Ratio of expansion ... ... 6to12 times. 
Cooling surface in condensers . 3000 sq. feet. 
Number of pumping engines ... ae 
Total number of air pumps ... 

eight of water di hour... . 893 tons. 
Number of boilers ... ... = 
Total heating surface ... ... ... . 8600ft. 
Number of forced draught fans ... ket 

Number of revolutions ... 800 
Number of exhaust fans in engine-room ... ... 2 
. 2ft. 10in, 
Number of revolutions ... 240 


The forced draught fans are noiseless and supply under a 
pressure equal to 2in. of water, the quantity of air neces- 

for the combustion of two tons of coal per hour. 
This is but 2°6 lb. per horse per hour, but Messrs. Clapa- 
rede are confident that this is sufficient to leave no doubt 
whatever that a larger quantity than that stated can be 
burned. The total grate surface is 86 square feet, so that 
2 tons per hour would be 51 1b. per square foot, a com- 
npr A moderate rate of combustion. Torpedo boats 

urn twice as much. 

We cannot conclude our notice of this most interesting 
exhibit without expressing our thanks to Messrs. Claparede 
for the courtesy with which they have placed in our hands 
complete dimensioned drawings of the machinery of the 
Phlégéton, thus enabling their professional brethren all 
over the world to see what French engineers are doing. 
We need hardly — that the machinery we have illus- 
trated is the embodiment of the most recent innovations in 
the construction of engines for ships of war. Messrs. 
Claparede and Co, have long enjoyed a high reputation for 
the construction of machinery. The principal establish- 
ments of the society are situated at St. Denis in the 
department of the Seine. A branch establishment at Rouen 
affords facilities for carrying on marine work. The 
average number of hands employed is 2000. Up to the Ist of 
June, 1885, the company had made more than 400 fixed and 
marine engines, of a power varying from 50 to 3000 horses, 
over 1000 steam boilers of all kinds, 1400 sets of machinery 
such as portable gngines, cranes, compressed air engines, 
installations for factories, &c. &c., and some 200 locomotives. 
They have also carried out important contracts for the 
State, such as dock gates, and other hydraulic work, such 
as the turbines and pumps at St. Maur, for the water supply 
of Paris. As marine engine builders the work done by 
Messrs. Claparede and Co.—or to give the company its 
correct title, LaSociété Anonymedes Anciens Etablissement 
Claparede—has been very important, including more than 
80 vessels of war, including 29 tug-boats of 100 to 
1000-horse power, 32 gun-boats of 100 to 300-horse power, 
four despatch vessels with paddle-wheels, of 400 to 
500-horse power, 24 torpedo boats, and many other vessels 
too numerous to mention. At the present time the so- 
ciety are building 11 torpedo boats, representing three 
different types, at a cost of 3,660,000 francs, It will be 
admitted, we think, that the work turned out by such a 
firm may, perhaps, contain something from which even 
English engineers can learn a little. 


ROTARY ENGINES. 
No, II. 

One of the earliest rotary engines was that in which 

a cylindrical excentric was secured to the main shaft 
and made to revolve in a fixed cylinder, the axis of which 
coincided with the axis of the shaft, and inst whose 
internal surfaces the excentric cylinder touched sufficiently 
to prevent steam passing from one side to the other. 
iating from the centre of the shaft, and extending from 
one end of the cylinder to the other, was a reciprocating 
block. This block, while always pressing against the 
revolving excentric piece, rose sufficiently to allow the ex- 
centric to make a complete revolution. The internal space 
was therefore kept divided into two by the rising and fall- 
ing block. Into one division steam was made to enter, and 
by its force urge round the excentric and shaft, at the same 


cessed | time expanding into the larger space formed ; the other | g 


division was opened out to exhaust. Upon this pattern, 
which most wil ouantlin are based the engines of Yule, 
Hall, and Napier. In this it will be seen that the reci 

rocating _— is not dispensed with, and that, from the 
way in which its movement is caused, a great deal of wear 
must take place at the end against which the excentric 
cylinder rubs, Again, the number of parts entering 
into the composition of this engine is as great as thatof those 
entering into that of the simple reciprocating engine. In 
the first place, there is the reciprocating piece working in 
the cylinder frame, which we may consider to correspond 
to the piston and rod working in its cylinder ; there is also 
the excentric cylinder and shaft, analogous to the crank 
shaft of its rival ; there remains therefore the connecting- 
rod of the latter to meet by an equivalent piece of mechan- 
ism in the former. As re this latter point, it must 
be allowed that in some of the engines of the above descrip- 
tion this piece is quite dispened with, but at the same 
time the inventors have been obliged to use a joint of a 
most insufficient character. The junction between the 
reciprocating block and the excentric cylinder is of such a 
nature that the curvature of the excentric presented to the 
block is continually varying in position, and therefore the 
junction cannot be more than a mere line. Such a rubbing 
surface ought not to be admissible when leakage has to be 
prevented and wear reduced; in high speed engines it 


would be absurd. Supposing this defect remedied, a new 
piece would have to be introduced, a piece so constructed as 
to fit fairly with the reciprocating piece and at the same 


Napier. 


Yule. 


Cameron's 
Simpson and Shipton. Mechanical Movement. 
time allowed to oscillate sufficiently to press fairly against 
the revolving cylinder to suit its varying position. Such 
a piece is introduced in the engines of Napier. The engine 
being thus completed, the new piece added is evidently 
that corresponding to the connecting-rod of the recipro- 

cating engine. 

In the engine of Simpson and Shipton we have an 
apparently simple combination of parts, but yet it has a 
reciprocating piece in the swinging chamber, and counts 
up as many limbs as the ordi engine, except where an 
incomplete joint is suffered. As with the previous class 
of engines, a shaft is provided with an excentric cylinder, 
and made to revolve in an oblong chamber whose major 
axis always passes through the centre of the excentric 
cylinder. This chamber is made sufficiently long to allow 
the excentric piece to work freely inside. That it may 
accommodate itself to the various positions of the revolving 
gear it is suspended from a joint, and is therefore capable 
of an oscillating movement. The pin about which the 
swinging chamber oscillates is secured to a framework, in 
which are provided the bearings for steadying the main 
shaft. Steam entering by suitable channels alternately 
above and below the excentric cylinder compels the mechan- 
ism to be set in motion, by enlarging the chamber to make 
space for itself. The engine is thus composed of the swing- 
ing block oscillating on its pivot,and the shaft constrained in 
its bearings, the two pairs being connected together by the 
suitable shaping of the chamber and excentric piece. In 
this case a piece is saved, but at the expense of having to 
rest contented with such a steam-tight joint as can be 
afforded by two pieces touching each other in a straight 
line. If efficient jointing is provided, no simplicity would 
occur in this engine, as far as the number of parts entering 
into its composition is concerned. 

Everyone must admire the ingenious spherical engine 
invented by Mr. Towers, and though this admiration 
might be somewhat lessened after having compared it with 
other engines of a similar character, yet it still is a won- 


derful production, not on account of having discovered a 
short road to rotary motion, but by reason of the close 
packing of the necessary pieces and movements. It is 
wrong to suppose that in this contrivance the natural 
reciprocating movement is at all dispensed with ; many 


who judge of the engine principally from its exterior, and 
who fone not carefully examined the working parts, are 


inclined to sup such motion is avoided ; even the 
manufacturers themselves in their prospectus claim as one 
of its advantages that it has no reciprocating action. 
As, however, each semicircular half of the peculiar 
piston is at one end of an enclosed s at one part of 
the revolution of the main shaft, as it is at the opposite 
end of the chamber after half a turn of the shaft has 
been made, and as at the end of a complete revolution it 
is back again from where it started, it seems hardly pos- 
sible to say that reciprocation is avoided. The motion is 
isguised to some extent by the fact that what may be 
termed the ends of the chamber are couatinually altering 
their position, but relatively to these movable ends the 
movement is plainly reciprocating. A modification of this 
engine, invented by Fielding, and fully illustrated in this 
journal a few weeks back, shows more distinctly the exist- 
ence of a definite reciprocating movement. The inclined 
revolving shafts and the intermediate rocking piece em- 
ployed in the Tower engine are reproduced in principle in 
the Fielding engine. But in the Fielding engine the pair- 
ing of the rocking piece to the shafts is obtained by fitting 
it with pistons pla ing into cylinders constructed on the 
revolving shafts Tetaines, the cylinders being curved 
round in such a way that these axes are circles havin 
their centres at the point of intersection of the inclin 
shafts. The whole piece of mechanism is set in motion by 
the action of steam Reclng the pistons forwards and back- 
wards in their respective cylinders. Here, relatively to 
the revolving cylinders, the motion is still reciprocating ; 
and anyone inclined to lower the character of these engines 
might say that after all they have not done away with the 
objectionable movement complained of in the ordinary 
engine, and have, into the bargain, managed to introduce 
two revolving shafts instead of the only one of direct use. 
This would be nothing more, however, than a superficial 
opinion, for considered as pure pieces of mechanism, both 
the Fielding engine and the Tower engine contain just the 
same number of working pieces as other engines. Both 
these engines have dead points, and by referring to the 
diagrams of the Tower engine it will be seen that both 
halves of the rocking piece are at the ends of their recipro- 
cations at the same time; therefore it should be com in 
estimating the number of its parts, with the single cylinder 
engine. In this engine we see there are four pieces paired 
together, the piston and gear, connecting-rod, crank shaft, 
and the main frame, in which are secured the cylinder and 
steadying bearings. In the Tower engine, there are two 
shafts, one rocking piece, and the frame holding the steady- 
ing bearings, thus making four distinct pieces. The pair- 
ing of the rocking piece with the spherical chamber is in 
addition to that required for the mere mechanical move- 
ments, as also are two of the Ley erage ome joints on the 
rocking piece ; the first required for chambering, the latter 
for stiffness. If the inclined shaft engines be compared to 
a double cylinder reciprocating ordinary engine, the two 
piston-rods of which are rigidly secured together, and in 
addition the two connecting-rods secured so as to be virtu- 
ally in one piece, then the principal difference existing 
between the two is that, whereas in the one two shafts are 
used and one cylinder, in the other there are two cylinders 
and one shaft. 

A feature consequent upon the reciprocating movement 
always required in fluid-pressure engines is the existence 
of dead points. No engine has yet been constructed that 
has not this difficulty existing at those times when the 
reciprocating piece is at the end of its travel. If it is 
claimed for any engine that there are no dead points, this 
must be considered to mean that special arrangements 
have been introduced by which the natural dead points are 
passed over; for, in the operation of causing the recipro- 
cating piece to pass backwards and forwards in its cham- 
ber, its movement at each end of the stroke must be 
reversed, and therefore at the end it must be brought 
to rest. At that particular instant the steam pressing on 
the piston may be at its greatest _—- yet, whatever 
tendency there is on the part of the piston to move, will 
be as much to the shaft back through the half-revo- 
lution it had ly made as in the direction necessary to 
produce a continuous revolving action. Dead points occur 
not only in fluid-pressure engines, but also in any motor 
in which the moving force is of a reciprocating character. 

In all rotary engines the dead point exists, and can only 
be overcome by attaching a fly-wheel to the revolving 
shaft, or by adding a second engine or chamber, so that 
the reciprocating pieces may not be on the dead points 
together. In the Tower engine, though there is a double 
action going on in each of the two divisions of the spheri- 
cal chamber, yet, as the action is such that the recipro- 
cating pieces are at the ends of their respective chambers 

ther, there still remains the dead point difficulty. To 
this engine, however, must be given the credit for gen 
all the essential mechanisms into a very narrow space, an 
hence it has merit for compactness ; but yet, as we 
have seen, it has just the same difficulties as the common 
engine, and contains just as many moving parts. Very 
similar remarks apply also to the Fielding engine. 

So many engines of the rotary description have been 
constructed, that it seems quite superfluous to suggest 
another ; but even though many are condemned as imprac- 
ticable, it is interesting to note the various forms they may 
take. In the Inventions Exhibition, stowed away in an 
unfrequented spot, and classed among the modest and 
m exhibits of the mechanical movement group, is an 
elegant device for transmitting rotary motion from one 
revolving shaft to another placed at right angles to it. 
The two shafts are in the same horizontal plane, and 
steadied in ings secured to a common stand. Those 
ends of the shafts which are near to each other are drilled 
with holes parallel to their axes, and situated at a radia 


distance of an inch or so from them. Elbow pieces of 
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metal, with the arms at right angles, are rounded so that 
each arm may enter into the corresponding holes in each 
shaft, the elbow pieces when in position being in the same 
plane as the two shafts they serve to connect. A number 
of these elbows are placed around the shafts. As one 
shaft is turned, the connecting pieces convey the motion 
to the ndicular shaft and, in order to accommodate 
themselves to the various positions of the shaft, slide in 
and out of the holes into which they were shipped. In all 
positions of the shafts these pieces still retain their posi- 
tion in a horizontal plane. Here we have a complete 
piece of mechanism in which, during rotation, the enlarge- 
ment and contraction of a space takes Supposi 
that are arranged so that steam may pg 
exhaust from these chambers against the elbow-resisting 
pieces, the whole mechanism would be set in motion. We 
should thus have a rotary motion produced by fittings col- 
lected into a very small space, of a very simple r, 
and the chambering gear of such a shape as would 
apparently be very much more easy to keep steam-tight 
and to manufacture than if we employed spheres, cylinders 
with curved axes, or any other of the peculiar forms that 
are often introduced. 

There has recently been brought out an engine that 
deserves a little attention, an engine which takes up but 
little room, and from the outside looks as simple as the 
majority of rotary engines. This claims or itself the 
especial property of high speed so generally considered to be 
the peculiar virtue of the rotary engine. A look at the 
interior of this piece of machinery shows that we have 
come back to the old, plain, original engine, with all its 
undisguised indirect movement and gearing. It is simply, 
and pretends to be no other, than an oscillating engine 
with very large trunnions. The Otway engine, as it is 
called, however ordinary in construction, claims to have 
attained a speed rivalling that of the fastest rotary engine. 
Some of these are stated to have attained a speed of 2200 
revolutions per minute. Taking this result of the Otway 
engine, and considering the fast s realised by the 
Brotherhood three-cylinder type, it seems that the rotary 
engine has strong competitors in engines of the parent 
pattern, even in its own special department. R. 


HOWELL’S BICYCLE WHEEL RIM. 

Mr. Price Howstt, of the National Cyclists’ Union, Barrow- 
in-Furness, has brought out a new form of rim for bicycles and 
tricycles, which he designed to meet requirements which are 
known to experienced riders, namely, the necessity of a rim 
being designed so that a broken spoke may be taken out, and a 
new one inserted without inter- 

‘ fering with the rubber tire. 
With the present method of 
fastening, it becomes n 

to drill the broken piece of 
spoke out of the hub almost 
invariably when a spoke breaks. 
Although several forms of rims 
have been invented with the 
object of overcoming these 
two difficulties, there has not 
previously been one that would 
overcome these objections. In the 

ment marked A, the rim is simply one of the 
ordinary U rims, with a web on the inner side, 
through which the spokes are inserted alternately on either side. 
With a rim of this section a lighter one than ordinary may be 
used, as the web increases the strength in the most essential 
part. The opposite ends of the spokes are through small 
flanges fixed on the hubs, and the spokes nutted on the inside. 
The angle of the spokes is not so great as to injure them. In 
the section marked B laced spokes may be used. The rim is 
made in halves and fastened together, the small angular rim or 
the inside having holes drilled in for the spokes to be passed 
through and nutted on the outside. In either case the rubber 
tire is not interfered with, and in the event of a broken spoke, 
a new one could be instantly replaced, as there is no part where 
a spoke could break in. 


OCEAN METEOROLOGY.—RAINFALL AT SEA. 

Mr. W. V. Brack, F.R.M.S., states that occasion was 
taken during a voyage round the British Islands in the 
s.s. Ceylon, from August 6th to 20th last, to take observa- 
tions of the rainfall and evaporation at sea, and the following 
abstract of records, it is thought, might be interesting. The 
rain gauge and evaporating disc were placed on the top of the 
wheel house, where they were fully exposed to the weather, and 
free from molestation, and they were examined and noted every 
morning. The total rainfall amounted to 1°6lin. for fourteen 
days complete, or ‘llin. per diem; 3°56in. for the month, or 
about lin. above the London average only. The greatest part 
of this—1‘15in.—fell at Cork Harbour, August 8th and 9th, 
during a cyclone that passed across it from S.W. in the Atlantic 
Ocean, going N.E. to Scotland, having winds veering from 
S.S.W. to W.S.W. The next highest amount—‘20in.—fell at 
Glengariff Harbour, August 12th, when a small eddy cyclone 
followed the previous one from the S.W., going inland to the 
N.E., with winds veering from W.S.W. to W.N.W. The 
remainder—‘26in.—was made up of small amounts by drizzling 
mists amidst the Western Isles of Scotland and passing showers 
in the open sea. Rain was absent for five days at Leith roads, 
Dublin Bay, and the Thames Estuary, and adjacent seas of each. 

The total evaporation amounted to 1°46in. for fourteen days 
complete, or ‘10in. per diem, and 3°23 for the month, or lin. 
about below the London average. The greatest amount of 
vaporisation was recorded—‘30in.—in the Irish Channel, August 
13th, after the cyclone had passed, and brisk northerly winds 
were blowing, with fine weather and clear sky. The next large 
amount—23in.—was registered August 15th, after passin 
through the Irish Seas and North Irish Channel en route to the 
Western Isles of Scotland, when the weather was fine and the 
winds veered from N. toS.E. The remainder of the amount 
was made up of small figures recorded in the seas of the eastern 
coasts chiefly, and when a brisk north-westerly wind prevailed. 
Real dampness or no evaporation was formed only on two days 
at Cork Harbour after the gale of August 8th—9th, and in the 
seas of the Isle of Skye during the heavy mists of August 10th. 
Though the ship floats on the water, yet the superposed air was 
then nearly as dry as on land, owing to the prevalence of drying 
winds both night and day that absorb any moisture as fast as it 
is eliminated. This moisture seemed not to be derived from the 
sea, but from the clouds that deposited it from above, as real 
dampness only occurred then during wet weather, and not 
during fine weather when the sun was shining. 


g | saving of time effected, because the ee and lower- 


MISCELLANEOUS MACHINERY AT THE INTER- 
NATIONAL INVENTIONS EXHIBITION. 

Messrs. Kerr, Sruart, axp Co., Bucklersbury, E.C., 
exhibitanumber of sections of theirlightrailways, from 18in, 
to 40in. gauge, with steel sleepers, and with rails varying in 
weight from 10 Ib. to 20 1b. per yard; also a selection of port- 
able crossings and turntables for use in connection therewith. 
One of the sections is fitted with the firm’s latest spring 
clip for fastening the rails to the sleepers, which dispenses 
with all bolts and nuts, and it is claimed that by means 
of this clip a set of rails can be laid in one-third of the 
ordinary time. Another section is jointed with a kind of 
spigot and faucet arrangement, the spigot, which is 
attached to the end of one rail, merely sliding into the 
socket, which is fixed to the other, so obviating the use of 
fish-plates, and affording great facility for removal and 
re-erection. There is - 4, a number of narrow gauge 
wagons and carriages, such as are used on these light rail- 
ways, and a 30in. gauge locomotive, having a pair of 4}in. 
steam cylinders by 6in. stroke, which is capable of hauling 
a train weighing 20 tons. The weight of the locomotive 
itself is 3? tons when empty. 

Models of improvements in cement kilnsareshown by Mr. 
John Watson, Gateshead-on-Tyne. During calcination of the 
cement-making materials, combustible gases are given off, 
which are generally permitted to escape in such a manner as 
to cause t waste of heat. In the new kiln Mr. Watson 
collects these by exhaustion through a suitable flue, 
and makes use of the heat developed by their combustion for 
generatingsteam, creating an artificial draught, or forheating 
the air before itenters the kilns, this latter method especially 
being a source of considerable economy, as it enables 
ordinary coals to be used in place of the more costly fuel 
at present employed. Another advantage of the arrange- 
ment is that by'means of the special flue, a s of time— 
never less than from five to six hours—which is at present 
lost between the charging and lighting of the kiln, in order 
to permit of the slurry being pumped into the drying 
chamber before the kiln is ignited, is saved, as by turning 
the into this flue, the kiln can be lighted imme- 
diately it is filled. When it is desired to effect the drying 
of the slurry, the communication between the kiln and the 
flue is closed by a damper, and the heat turned into the 
chamber, as at present. In order to avoid the loss of time 
which takes place after the kiln is burnt off, while it is 
cooling down to a sufficiently low temperature to enable 
the operatives to enter the chamber, Mr. Watson has 
introduced a system of special ventilating pipes. In 
summer especially, when the external temperature is high, 
the ne One accomplished is very considerable. Mr. 
Watson shows a simple flint extractor for freeing the 
slurry from the numerous small pieces of flint, shells, 
fossils, and other hard substances, which escape reduction 
in the grinding mills. 

In the hydraulic section Mr. Henry J. Coles, of 
Sumner-street, Southwark, S.E., exhibits a single chain 


b dredger with his patent releasing gear, which may 
worked from the poll the jib of any o crane, 


COLE’S SINGLE CHAIN GRAB DREDGER. 


whether steam, hydraulic, or hand, and by means of which 
it is claimed that a greater amount of work can be per- 
formed than is possible by any other system at present in 
use. So far as the mere digging portion is concerned, the 
construction is similar to those which have been in use in 
various forms for many years, the special feature being the 
application of the patent releasing gear, which enables 
the whole cycle of operations to be performed with only 
once lowering and raising the bucket or grab. In this 
way complication in working is avoided, and an important 


operations are performed by the brake alone. The 
with a A in which is a circular 
projection or catch. Within the crosshead slides the hollow 
stem B, the lower end of which carries the centres on which 
the tines or bucket blades open, while on the upper is a cone 
C. The lifting chain is attached to the stem. The mode of 
working is as follows:— When the bucket has been filled it is 
hoisted up sufficiently to cause the projection on thesleeve 
A to engage with a pair of hinged catches, suspended at a 
suitable height from the jibend. The crane is then slewed 
round to any convenient position for 
bucket being held by the chain and the catches. en 
the discharging point is reached, the chain is slacked off, 
and as the crosshead A is still held by the catches, the 


sliding stem descends and causes the jaws to open, as 
shown in the sketch. When the contents are discha 

a further slight lowering of the chain brings the cone C in 
contact with the suspended catches, which are forced a 
releasing the crosshead A, and permitting the whole 
bucket with the jaws open to be lowered for taking a fresh 
charge, the crane being at the same time slewed round into 
the proper position. When the jaws have penetrated the 
surface that is being dredged, the tightening up of the 
lifting chain closes the bucket, which is then ready for 
hoisting up into the catches. 

Melling’s patent water meter is shown by Messrs. 
Duncan Brothers, Queen Victoria-street, E.C. This is a 
positive meter, with cylinder and piston, the peculiarity of 
which lies chiefly in the construction of the piston and 
valve gear. The piston is shown in the annexed sketch. 
It consists of a block of specially prepared vulcanite, 
thinned down at the edges, so as to act in the same manner 
as a cupped leather. e valves, which are of the piston 
type, are formed in precisely the same manner, the 
vulcanite, though sufficiently elastic to form a tight moving 
joint, yet being stiff enough to take no harm in passing 
over the ports. Both cylinder and valve casing are 
brass lined. The valves are actuated by a link motion 


MELLING’S WATER METER. 


from an extension of the piston-rod, and being perfectly 
in balance, neither they nor the gearing are at all affected 
by variations of either the initial or back pressure, no 
matter how great such variations may be. The tumbling 
weight is controlled by a dash pot, which brings it to rest 
quietly, and obviates the noise which accompanies the 
working of nearly all other positive meters. e clock- 
work or registering apparatus, which is also driven from 
the piston-rod by means of double aoe gear, is made to 
record not only the number of strokes, but also the travel 
of the piston in the measuring cylinder, so as to 
eliminate all error which would arise from variation in the 
length of stroke. It is claimed for this meter that it 
is strictly accurate in measurement, both for very large 
and very small quantities of water, and that it 
is at the same time durable and not likely to get out of 
order. Melling’s patent water motor is also exhibited by 
the same firm. This is a compact little machine, suitable 
for organ blowing, and working printing, washing, and 
other machinery. It is of almost identical construction 
to the meter just described, but the length of stroke is 
capable of alteration by means of a small hand wheel, 
which moves the wipers for actuating the valves. The 
motor also acts as a meter, and registers the quantity of 
water it consumes. 

Mr. George Kent, of High Holborn, W.C., exhibits a 
positive water meter of entirely novel design. [t is called 
the “Uniform” meter, and is shown in plan by the 
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KENT’S “UNIFORM” METER. 


engraving herewith, in which the top cover is sup- 
posed he removed. pos the piston, which is of 
vulcanite, all are made of gun-metal to standard 

uges, so as to be interchangeable. The piston is shown 
ce the dark hollow oblong E. It moves between the 
bottom plate F and an upper plate which is not shown, 
and is accurately fitted to the square eon ge G, which 
it causes to revolve in the direction shown by the arrows, 
and along which it slides in changing from the posi- 
tion shown by the dotted lines to that shown by the 
full ones. The depth of the piston is not very great. 
The water inlet and outlet passages A and L are 
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divided off from the working chamber by the dia- 
phragms C, and only communicate with it by means 
of the ports B and K. The water enters the meter 
at A, and flows through the port B—a ne op te of which 
is formed in the 4 cover—and openings D, into the work- 
ing chamber. en the piston E is in the position 
shown by the dotted lines, the water fills the whole of the 
chamber F, and exerts its pressure between the inner end 
of the piston and the square hub G, entering by means of 
the semicircular opening H, and forcing the piston dia- 
metrically across"the chamber, into the position shown by 
the full lines. Water then passes through the small port 
I in the piston, into the recess shown in the diaphragm, so 
that the piston is forced out, and swung round on the 
centre in the direction of the arrows. e moment it 


leaves the diaphragm, water passes through the ports D, 
and entirely swings it round to the position shown by the 
dotted lines, pushing before it, and out through ~ — 
r F at the 


K, the water that entered and filled the cham 
previous stroke. That of 
water having been measured, by means 
of suitable registering gear actuated 
from the centre, the water again 
exerts pressure between the inner end 
piston and the square of the hub G, 
and pushes the piston over ready for 
another operation, the water from the 
interior being at the same time expelled 
through the ports K. From the fore- 
going description it will be seen that 
although a positive meter, the piston 
is balanced, so obviating the — 
of tight packing and doing away wi 

friction and consequent wear and tear. 
With re; to accuracy, in addition to 
having before us copies of reports of 
tests made independently by Mr. Bald- 
win ; Oswald rown, and 
Messrs. Joseph Quick and Sons, on a 


efficiency, and if, as is stated, about 93 per cent. of the 
actual energy can be given off in useful work, there may 
be a considerable field for Mr. Allin’s invention. 

The Hardy Patent Pick Company, Sheffield, exhibits a 
large and varied collection of its patent picks, and small drill- 
ing machines for rock and coal boring, mainly intended 
for the use of colliers, The “ Universal” pick is claimed 
to be the most effective and economical one in use. It is 
specially designed for the use of navvies, and has been 
adopted by several of the largest open hay ies and 
contractors. One of these tools is said to have the wearing 
power of three common picks before requiring to be 

ned, and, being made of welding steel, can be very 
readily repaired. Another pick, for miners’ use, is the 
patent single wedge “Acme,” a large number of which are 
In use in the various colliery districts. Notwithstandin, 
the advantages claimed for this pick, the cost is sai 
to be less than that of the old-fashioned kind. ‘ 

Of late years many improvements have been made in 


19mm. “Uniform” meter, which show 


a maximum error of ‘96 per cent., with 
a delivery of nearly 2000 litres per hour 
and a variable flow, we had ourselves 


an opportunity of experimenting with 


a series of six gin. meters, previously 
untested. Withovt giving actual 
figures, which would hardly be fair, 
considering that all the meters were 
fresh from the factory and unadjusted, 
we may say that under variable pressure 
and draught the inaccuracies were very 
small, and in all the meters were in the 
same direction and of almost precisely 
similar extent. In bulk, the “ Uniform” 
meter has a decided advantage, and it 
can be placed conveniently in posi- 


tions where there would not be room 
enough for a positive meter of ordinary 
construction. A very slight 
will suffice to work it, and we under- 
stand it will register accurately with a 
head of 4in. If desired, the manufac- 
turers will contract to keep the meters 
for domestic use in repair at a charge 
of 2 per cent. per annum on the cost. 
Mr. Sealey Allin, Queen Victoria- 
street, E.C., shows a patent balanced 
float water motor, with which he claims 
to obtain a working efficiency of over 


90 per cent. It is illustrated herewith, 
and consists of a series of feathering 
floats, hinged to a chain, which works 
over a pair of drums, the floats on the 
descending 

side beingen- 

80 as 

to form a 

series of 


moving chambers which are succes- 
sively filled with water as they enter 
the casing. A cross section of the 
casing is shown in the annexed sketch. 
A A are planed grooves, in which slide 
projecting pieces forced on each link of 
the chain, the clearance being limited 
to th of an inch. The clearance of 
the floats themselves can, therefore, be 
made very small, and the inventor 
states that in this way he has been 
able to reduce the loss from leakage to 
a comparatively insignificant amount. 
The feathering of the floats is automatic, 
and is regulated by the level of the 
tail water, for so long as the pressure 
of water behind is ter than the re- 
sistance in front, the chain is pushed 
forward. As soon, however, as the re- 
sistance exceeds the pressure, the floats fall away from the 
chain and rise nearly vertically out of the water. The 
power is taken off from the top drum, which is provided 
with specially formed teeth, which take each link of the 
chain as it over. The of the chain is about 
180ft. per minute. Assuming that the difficulties of con- 
struction have been overcome, there seems no reason to 
doubt that the efficiency of such a motor as this will be 
much greater than that of even the best water-wheels, as 
a greater percentage of the fall can be utilised. It must 
not, however, be forgotten that hitherto in the majority of 
cases where water-wheels have been applied, economy of 
water has been a secondary consideration, and there is, 
after all, something very fascinating in the simplicity of a 
water-wheel. What it may be in the future is, of course, 
a different matter. Probably if any serious attempt is 
made to take advantage of the power to be derived from 
natural falls of water, or, as Mr. Allin proposes, of the 
rise and fall of the tide, more attention will be paid to 


ALLIN’S WATER MOTOR. 


appliances connected with mining, but perhaps none are 
more worthy of note than the improved methods of 
boring. Until a comparatively recent date all such work 
was done by the ordinary round or octagon drill held by 
one workman, while another wielded a large sledge 
hammer, until by dint of hard work the required hole was 
made. Almost every class of mining necessitates the use 
of powder, or other explosive, to blast the coal, stone, or 


other material, and all such blasting requires the drilling | sh 


of holes to receive the charge. This may be considered, in 
many cases, the chief cost of prosecuting mining opera- 
tions, and any means of cheapening this is, of course, of 
the greatest importance. The Hardy Patent Pick Com- 
pany has laid, itself out to supply this want, and is 
making a number of most effective and cheap drilling 
machines, some of which are exhibited at South Kensing- 
ton. All of these are hand-power machines of low cost 
and very simple in construction. The “ Boss” machine 
consists of a single boss or screw nut with a claw cast on 


each corner. A screw thread is cut through the entire 
length of the boss in order to receive a propelling screw. 
These, together with the handle and drills, constitute the 
entire apparatus. To put the drill to work, all that is 
n is to fasten a prop or plank between the roof 
and floor of the cutting, and bore a hole through it suffi- 
ciently large to allow the propelling screw to pass through. 
On placing the boss on the side of the plank next to the 
face that is to be bored and setting the drill in position, a 
few turns of the handle causes the claws to fasten them- 
selves in the wood, and so secure the boss. In this way 
coal or soft stone can be penetrated as rapidly as the 
handle can be turned. The “ Acme,” which we illustrate 
below, is another coal-boring machine of rather more 


elaborate construction, which can be worked at any angle. 
It is set on a single hollow standard, and meray, light is 
very strong, and capable of ready adjustment, being pro- 
vided with a peculiar clip, by which the workman can 
turn the drill in any direction without having to move the 
standard. With this appliance boring can be carried out 
very close to the roof. Another machine is the Universal 
perforator, invented by Messrs. Wainwright and Stayner, 
which is also illustrated below. This is a powerful 
apparatus, mounted on a double standard, and specially 
designed for tunnelling in mines. All the mechanism is 
well under cover. The screw box works on roller bear- 
ings, so that friction is reduced to a minimum, and by a 
novel arrangement of friction disc the feed can be regu- 
lated with the greatest nicety. Another novel feature isa 
compound clip and claw, whereby the machine when at 
work is held perfectly rigid, while, as is often desirable, it 
can be turned in any direction without changing the 
setting. Lengthening rods are supplied, when required, 


THE UNIVERSAL COAL BORER. 


for long borings. Many other ingenious contrivances are 
own, which want of space prevents one noticing. We 
understand that all parts of the various machines manu- 
factured by the Hardy Patent Pick Company are made to 
standard gauges, and are usually kept in stock, so that in 
case of accident or breakage, parts for repairs can be im- 
mediately supplied. 

A neat and compact little machine for testing cement is 
exhibited by Mr. J. L. Spoor, Gateihend-en-tyse. The 
machine is constructed on a bed-plate measuring 18in. long 
by 10in. wide, carrying an upright square hollow column, 
inside of which is suspended from a volute spring a 
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hopper filled with shot, by which the spring is extended. 
The hopper is connected with the clips by a pair of levers 
working on knife edges. To test the tensile stre of 
cement, the briquette is placed in the clips, which are 
tightened by a turn of a small wheel beneath. The shot 
is then allowed to run gradually out of the hopper. As 
the spring contracts, owing to the lessened pull on it, the 
levers are moved, so applying a pull to the cement under 
text. Immediately fracture occurs, the flow of the 
shot is arrested and the pull automatically registered by 
means of arack and pinion connected to the spring, and 
acting on a pointer moving round a circular dial. When 
the shot is returned to the hopper the machinery is ready 
for another test. The strain being applied gently, and ata 
uniform rate, the action of the apparatus is quite smooth 
and regular, and free from all vibration. The dial is 
graduated by actual dead weights, and its accuracy is easily 
verified. The clips are made to suit Grant’s form of 
mould, having a test area of one square inch. 

Messrs. Swallwell and Moore, Battersea, exhibit their 

tent self-sustaining geared blocks. In this the friction 
rake is fully and automatically released while the load is 
being raised, so that apart from the ordinary friction of 
the apparatus, the whole pull on the hand chain is utilised 
as useful work. The lifting is accomplished by means of 
a snatch block, the fixed end of the chain being attached 
to one arm of a pivotted lever, which also carries the hand 
chain wheel on a pin fixed to another arm. In this way 
the pull on the end of the lifting chain is made use of for 
keeping the rim of the hand chain wheel constantly 
against a friction block, the contact only being released, 
when by means of the hand chain, the load is being raised 
or lowered, or when the lever is moved by a rope which 
is provided for use when it is desired to lower the load 
rapidly. The sustaining action is therefore perfectly 
automatic. It is claimed by the exhibitors that these 
blocks work with less friction than any other power block 
in the market, and only require about one half the pull to 
lift a given load. 


COMPOUND LOCOMOTIVES. 
No. Il. 

Ir is maintained by a contemporary who speaks as one 
having authority, that economy of fuel on railways is 
a matter of no practical importance whatever. That, in a 
word, the cost of fuel burned by locomotives is so insignifi- 
cant, as compared with the amount required to pay a 
dividend on the enormous capitalinvested, that even if the 
whole of the coal bill could be saved and engines run 
without any fuel whatever, only a minute fraction of a 
dividend would be represented by the saving. This is a 
startling statement, and will no doubt come as a surprise 
to a great many locomotive superintendents. To no one, 
perhaps, more than to Mr. Webb, whose compound engines 
were built specially to save fuel; indeed, if they are not 
more economical than ordinary engines, compound locomo- 
tives should have no place on our railways, because it can 
be shown that they possess no other advantage. Let 
us see what the facts are. It may, for the purpose 
of discussion, be assumed that a modern locomotive 
_ makes 20,000 miles a year. Let us suppose further 

that it burns 30 lb. per mile including everything, then 
we have a total annual consumption of 600,000 lb., or in 
round numbers 268 tons per annum. All the saving that 
can be effected by compounding must come out of this. 
Possibly £20 per annum is an estimate not far from the 
truth. But it appears to us, and will, we think, so appear 
to most people, that a locomotive superintendent who 
should neglect to save his company £20,000, £10,000, or 
even a modest £5000 a year, would fail in his duty to his 
employers ; nor would his directors be content to accept 
as an excuse for negligence in this respect that really all 
the saving he could effect was but a trifle not worth having. 
It may be taken as certain, indeed, that locomotive superin- 
tendents will always do their best to cut down coal bills, 
and that they will regard all reductions in the coal cost of 
hauling trains as of considerable importance. Hence, if 
the compound engine is really more economical than its 
predecessor, it may come into use. 

It must not for a moment be forgotten, however, that if 
the first cost of a compound engine, or the cost of keeping 
it in repair, is ter than in the case of a simple engine, 
the whole saving in coal may be swallowed up, leaving 
the company in a worse position than it would have been 
if it never had adopted the compound system. Twenty or 
thirty pounds sterling is a very small margin to play with. 
Taking the first cost of a locomotive as £2000, we have at 
5 per cent. a charge to the company owning the engine 
of £100 a year. Now a compound engine such <5 
Webb’s must cost a great deal more than a simple engine. 
We do not know—nobody does know, perhaps not even 
Mr. Webb himself precisely—how much more his com- 
pounds cost than the engines which they supplanted. 
There are three cylinders and valve motions—three dis- 
tinct engines, in fact—instead of two. The frames have 
to be made double in order to secure the big low-pressure 
cylinder firmly, and there are many structural changes of 
considerable importance. We do not think we shall be at 
all outside the mark if we say that Mr. Webb’s compound 
engine must cost £300 more than the normal London and 
North-Western engine of the same power. If this is the 
case, then the value of the saving effected in fuel becomes 
evanescent. After interest is paid on the £300 the 
£5 available out of the £20 we have named above will 
not suffice to pay for the extra oil, and stuffing-box packing, 
and piston rings wanted by the compound engine. This 
illustrates the point which we are about to urge, namely, 
that if the compound engine is to cost much more than 
the non-compound engine it will not be worth having at 
the price. Is it possible to build a compound locomotive 
at nearly the same price as a simple engine (?) 

It is obvious that the cheapest compound engine which 
it is possible to build is that with two cylinders only, and 
we may go further and point out that the engine + aes 
if possible, be so designed that the application of the com- 
pound system shall not introduce changes likely to augment 


price. Take, for example, Mr. Worsdell’s compound engine 
on the Great Eastern Railway. There is no room to doubt 
that this engine must of necessity be much cheaper, ceteris 
paribus, than the Crewe engine is, yet Mr. Worsdell found 
it impossible in his first engines to get in his cylinders 
without using a bogie, by which the cost of the engine was 
considerably enhanced, as well as its weight; for in the 
case of the bogie all is not gold that glitters. It is a very 
expensive and heavy addition to a locomotive. However, 
it may be urged, on the other hand, that, compound or 
not, the locomotive with a bogie is better than one with- 
out it, so that itis not quite fair to charge the bogie to 
the compound system. Still, here is a fact worth notice, 
that the cost of a bogie was incurred because it could not 
be done without. No one is better aware than Mr. 
Worsdell that it is quite Le pt to build a two-cylinder 
compound engine which shall not need a bogie, but it was 
not possible to retain an engine of the pattern to which 
compounding was first applied on the Great Eastern Rail- 
way, and dispense with the bogie. 

Taking as proved that the compound engine of the 
future must have but two cylinders, we may go on to con- 
sider what arrangement holds out promise of the best 
result as regards moderation in first cost. This cannot be 
settled at all until we have determined on the dimensions 
of the cylinders we intend to adopt. The maximum space 
available between the frames of an inside-cylinder engine 
is 4ft., and it is evidently desirable, if not essential, that 
the united diameters of two cylinders shall not be too 
great to get them into thiss It is by no means im- 
possible to overdo compounding, and we are disposed to 
think that moderation in cylinder capacity will give the 
best results. Let us assume, for the sake of argument, 
that our compound engine shall be equal to an ordinary 
locomotive with two 19in. cylinders, 26in. stroke. This is 
considerably more capacity than any locomotive in Eng- 
land has, save the new engines on the Midland. As the 
dimensions of the large cylinder settle the power of the 
engine, it follows that we must make our low-pressure 
piston equal in area to two 19in. pistons. Consequently, 
its diameter must be 26{in. Allowing an inch for the 
thickness of the cylinder, it will occupy a width, in round 
numbers, of 2ft. 5in. between the frames. Add to this 
2in. for the thickness of the high-pressure cylinder, and 
we have 2ft. 7in., which, deducted from 4ft., leaves 17in. 
as the maximum possible diameter of the high-pressure 
cylinder. In dealing with the marine engine, it is easy to 
determine the best ratio of diameters for the two cylinders, 
because the point of cut-off is practically constant; but in 
the locomotive it is not so, because the point of cut-off is 
constantly varied to suit the road and the load; and the 
question is further complicated when, as in the case of Mr. 
Webb’s engines, the point of cut-off can be varied in either 
the high or low-pressure cylinders, irrespective of the other. 
It may be said, indeed, that within certain limits there is 
no fixed ratio of capacities between the two cylinders 
which is better than any other. We may get at what we 
want by settling how many times the steam is to be 
expanded in normal work. This should not exceed four 
times. If it does, only loss instead of gain will ensue. 
Those who are doubtful on this subject may be referred 
with advantage to Mr. D. K. Clark’s experiments on the 
behaviour of steam in locomotives, referred to in his 
letter published in our columns last week, and described at 
length in a “selected” paper in the Transactions of the 
Institution of Civil Engineers, vol. lxxii., Part II. Let 
us assume that steam is admitted for nearly the whole 
stroke into the large cylinder. Then, if steam were also 
admitted for nearly the whole stroke into a high-pressure 
cylinder of one-fourth the capacity, steam would be ex- 
panded four-fold. An addition, however, must be made 
for clearance, and we shall not be far from the truth if we 
say that the proportions just stated would give a five-fold 
expansion at least. If, now, steam were cut off at half 
stroke in the high-pressure cylinder, then the steam would 
be expanded ten times. As it is desirable that a considerable 
amount of expansion should take place in the high-pressure 
cylinder, it must havealarger capacity than one-fourth of the 
low-pressure cylinder.—Here it is proper to remark that it 
isa matter of quite second-rate importance whether the 
power developed respectively in the two cylinders is or is 
not the same, a locomotive operating under conditions 
quite different from those of a marine engine.—The area 
of our low-pressure piston is 567in. We have seen that it 
is just possible to get a 17in. and a 27in. cylinder 
between frames 4ft. apart.* Let us then make these the 
respective diameters of our high and low-pressure cylinder. 
The former then will have two-fifths the capacity of the 
latter. Taking steam for half stroke, the space filled will 
be 0°1 that of the large cylinder, and the expansion will 
be ten-fold. If it takes steam full stroke the expansion 
will be five-fold. It is clear, therefore, that if we cut off 
at any point in the high-pressure cylinder before the 
piston has completed its stroke we shall expand the steam 
too much; cutting off earlier in the low-pressure cylinder 
will of course not mend matters. The only way to get over 
the difficulty lies (1) in reducing the size of the large 
cylinder, or (2) in augmenting the capacity of the 
high-pressure cylinder. The first we cannot do 
without diminishing the whole power of the engine, 
because the capacity of the low-pressure cylinder is the 
measure of that power. The second we cannot do, 
because, as we have seen, it would be impossible to get a 
cylinder more than 17in. in diameter:between the frames. 
There remains the method adopted by Mr. Webb, who 
uses two high-pressure cylinders, with a united capacity 
almost one-half that of the low-pressure engine. is, as 
we have seen, at one swoop enormously augments the cost 
of a locomotive, and also the running expenses. 

The problem, then, stands thus: If the compound is not 
to be more expensive than the simple engine, it must be 
built on nearly the same lines as the latter—that is to say, 
it must have only two cylinders. If, however, we have 
two inside cylinders, expansion must of necessity be 
carried a great deal too far for economy. It cannot 


* Mr, Worsdell’s engine has inside cylinders 18in. and 26in, diameter. 


possibly be otherwise. We showed last week that a low 
average pressure in a non-condensing engine was a source 
of direct waste, so much power being expended in doing 
useless work in comparison with the total power exerted. 
If the expansion is ten-fold, and initial pressure is 175 lb. 
absolute, then the terminal pressure can only be 17°5 lb. 
absolute, or 25 1b. only above the atmosphere. With 
175 lb. absolute initial pressure and a five-fold expansion, 
the terminal pressure will be only 35 1b., or 20 lb. above 
the atmosphere, which is as low as it is justifiable to go. 
In the former case the average pressure will be only 
57°7 lb., or 42°7 Ib. above the atmosphere. In the latter 
case it will be 91 lb., or 76 1b. above the atmosphere, a 
very much better proportion. 

If we think proper to abandon the inside cylinder 
arrangement we can get out of our difficulties at once. 
Retaining a 26fin. cylinder at one side, we can place at the 
other side a cylinder of one-half the capacity, that is to 
say, 19in. in diameter. If steam is cut off at half stroke 
in this, then the virtual expansion will be about five- 
fold. As such an engine must be of the intermediate- 
receiver type, the back pressure in the small cylinder will 
vary, with an initial pressure of 175 lb. absolute, between 
something less than 87 lb. and something more than 35 lb. 
Unless the capacity of the intermediate receiver and 
the clearance spaces are known, it is impossible to 
calculate with accuracy what the average back pressure 
will be. Judging from diagrams before us, however, 
giving results of practice, we shall not be far 
wrong if we take the average receiver pressure as 
about 50 1b. absolute, and the distribution of power 
between the two cylinders would be sutliciently equal 
for locomotive purposes. This then appears to be 
the most promising direction for the compound locomo- 
tive. It is not to be denied, however, that such an engine 
as we hint at must be more expensive than an ordinary 
outside-cylinder engine of the same power. The great 
weight of the two immense cylinders would, for example, 
render a bogie essential. This, however, it would perhaps 
not be fair to charge to the compound system. An altera- 
tion in the frames as compared with present practice would 
also be necessary, in order to get the centres of the 
cylinders sufficiently close to each other. The design is, 
however, quite practical, and promises, as we have said, 
to give a good compound engine at the lowest first cost. 
If it can be shown that, by adopting a moderate amount of 
expansion, economy will be realised, then it follows that 
a reduction in the dimensions of the boiler can be made; 
and if this is the case, the extra cost of the compound 
system will be more than met. Of course, if the engines 
use less steam they will use less coal and water, and a 
smaller boiler and a smaller tender can be adopted, It 
appears to be quite clear, however, that anything in excess 
of a five-fold expansion must result in disappointment. 
Even with that, some amount of superheating between the 
high and low-pressure cylinders would be desirable, if not 
necessary, and could be easily obtained in the smoke-box. 
Unless some device of this kind is adopted, we fear that 
there can be no real economy derived from the use of com- 
pound locomotives. 


RAILWAY AXLES IN GERMANY. 


GERMAN statistics for 1884 show about the same number of 
axles broken in operation as in the previous year, and from an 
abstract made by the Railroad Gazctte it appears that less breaks 
in winter than in summer, The average life of the broken axles 
was as follows for the last two years :— 


1884, 1883, 
Yrs, mos, dys. Yrs. mos, dys. 
And the mileage, allowing 0°6 miles per kilo.:— 
1884, 1883, 
Miles. Miles. 
Under locomotives . 285,113 208,013 
» tenders .. 233,210 . 191,057 
The average loads for the broken axles were as follows in pounds: 
Standard Actual loads 
maximum. when broken. 
Locomotives - 25,696 .. .. 25,676 
Tenders . .. 14,159 


In only ten cases were the axles overloaded when broken, and in 
these cases the average overload was 3°7 per cent. of the standard 
maximum. Of the broken locomotive axles, thirty-two were 
driving and three ordinary; of tender axles broken, 96 per cent. 
were axles used with brakes; and of car axles, 33 percent. Of 
axles broken, 67 per cent. were iron and 33 per cent. steel, against, 
respectively, 77 per cent. and 23 per cent, in 1883, The oldest 
axles broken had been thirty-two years in use—antiquity which, 


even in statical Germany, makes its origin unknown, As to the 
location of the breaks, they were as follows :— 
1884, 1883. 
Per cent, Per cent. 
Inthe journal .. 57 49 
Just inside the hub 16 16 
100 100 
The proportions of old and fresh breaks were :— 
1884, 1883. 
Per cent, Per cent. 
Fresh breaks .. .. 
Slight old breaks .. 18 26 
Rubbed surfacein break .. .. 7 13 
100 100 


Of the old breaks, 24 per cent, were of such character that careful 
inspection would probably have revealed them, The axles broken 
in operation were to those found broken by inspection and changes 
as 1 to 10}. 


IMPORTANT SALE OF Exvecrric LIGHTING PLANt.—An important 
sale of high-class manufacturing and electric lighting machinery, 
constructing tools, and patent rights is now proceeding on the pre- 
mises of the Hammond Electric Light and Power Supply Com- 
pany, in liquidation, at the works, . om Finsbury, and at 
the incandescent lamp factory at , Bermondsey-street, 5.E. 
The sale commenced on the 20th, and continued through three 
days, and will re-commence on Tuesday next, and continue until 
Friday, the 30th inst. All the machinery, lamps, machine tools, 
stores, office furniture, and materials are being sold by Messrs. 
Wheatley Kirk, Price, and Goulty. 
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RAILWAY MATTERS. 


A Boarp of Trade report on the accident which occurred on the 
7th September at Liverpool-street station, on the Great Eastern 
Railway, concludes:—‘* This accident would doubtless have been 
attended with worse results had not the train been fitted with a 
continuous brake applicable by the guards as well as by the driver, 
and had not the rear guard prompt: applied this brake on finding 
that the rear vehicle had left the rails,’ 


An attempt was made to upset the down mail train.on Tuesday 
on the Midland Great Western line, between Manulla and Castle- 
bar stations. Two large stones were placed on the rails, and the 
engine-driver, perceiving the obstruction, but being unable from the 
velocity of the train to stop in sufficient time, considered the only 
resource was additional speed to prevent an accident. Some of 
the stones were driven 44 yards off the rails, but the train received 
only a slight shock, 

ALTHOUGH the rumours are probably some New 
York capitalists are reported to have formed a syndicate for carry- 
ing out an extensive system of railway construction in China, 
under concessions which the Government of that country will be 
asked to grant. The last Pacific mail steamer from San Francisco 
carried General Wilson, the agent of the syndicate, who will offer 
terms for the concessions. Certain English and German firms are 
reported to be also competing. 

THE construction of the Transcaspian Railway is said to be 
progressing rapidly. The rails are being laid at night as well as in 
the daytime, and trains have commenced to run. The Odessa 
correspondent of the Zimes says the line to Merv is now being 
proceeded with. This last-named place, it may be remembered, is 
only 220 miles, or twelve marches, from Herat. From Merv the 
line will probably be carried on to Bokhara and Tashkend, in the 
expectation that it will be enormously beneficial to Russia, both 
from a commercial and a strategical point of view. 


FINISHED iron is now actually being sent from Stockton to South 
Statfordshire by sea, and that ata lower rate than any railway 
company will deliver it. The ordinary railway rate for undamage- 
able iron is 15s, per ton in four ton loads. The cost by sea is about 
1s. per ton less, and some hundreds of tons have already been sent. 
The route is from Stockton to London by steamer, and thence b: 
barge through the canal which connects the Thames with Stafford- 
shire. All the large consumers’ works in the latter district are 
situated on the banks of the canal, so that the goods can be 
delivered to the very spot required. 

In concluding a report on a collision which occurred on the 21st 
July last at Bridge Mill siding, near Girvan, on the Glasgow and 
South-Western Railway, Major-General C, 8. Hutchinson says :— 
‘““The man in charge of this agricultural siding, and the points 
connected with’ it, was not a regular company’s servant, but only a 
blacksmith living close to the spot, and who had undertaken the 
duty about a year ago, A person of this description can hardly be 
expected to appreciate the importance of facing-points, and the 
petty economy effected by the partial employment of such persons 
in responsib] ted with se lines is certainly not 
conducive to the safety of the travelling public.” 

Tue Birmingham Town Council, on Tuesday, accepted the report 
of the Public Works Committee, which recommended the construc- 
tion of cable tramways within the borough. The report dealt 
exhaustively with investigations made by the committee on the 
working of different cable tramway systems. They had paid a 
visit to Highgate, and had communicated with the mayors of towns 
in which the cable system had been in operation. The result was 

inently satisfactory. As regards conveni- 
ence, humanity, and safety, nothing could desired. The acci- 
dents at Highgate, they found, were due to defective working, but 
with the precautions which had been devised for the Birmingham 
system no such accidents could occur, 

THE ironmasters are this week congratulating themselves upon 
an important concession in railway rates which has just been 
granted by the London and North-Western, Great Western, and 
Midland Railway Companies, in rest to the agitation which the 
Freighters’ Association have been carrying on. The companies 
have advised that on and after the first of next month the rates 
upon cokes entering South Staffordshire from Lancashire, Derby- 
shire, and South Wales will be reduced 1s. per ton. The new 
rates will be an average of 3s. 10d. per ton, instead of, as now, 
4s, 10d. This will mean a decrease in the cost of production of, it 
is estimated, about 1s. 6d. upon pig iron, 2s. 6d. upon sheets, and 
perhaps as muchas 5s, per ton upon some descriptions of hardware. 

AN important deputation, + pee the Railway Rates Parlia- 
mentary Committee—of which Lord Henniker is chairman—the 
Municipal Corporations’ Association, the Associated Chambers of 
Commerce, the Birmingham and District Railway Rates Associa- 
tion, and other bodies waited upon Mr. Joseph Chamberlain, M.P., 
at his resid on Wednesday. The deputation urged the neces- 
sity for the abolition of terminals. Mr. Chamberlain, in reply, 
said that.he would be glad to push forward in the new Parliament 
a similar Bill to that last introduced by him. He could not, as at 
present advised, see his way to modify the clause dealing with 
terminals, since, if it were modified, he thought the Bill would 
have no chance of passing. His personal opinion would in 
favour of a fixed terminal charge to be settled by some tribunal— 
either Parliament or the Railway Commissioners. 

Tur Hull and Barnsley Railway Company is already experi- 
encing some of the trials and difficulties of carrying companies’ 
undertakings. Carlton Main Colliery is an important concern, 

roducing from 700 to 1000 tons a day, situate close to the main 
i of the Hull and Barnsley Railway, with which it has connec- 
tion, and it is the nearest colliery to the Barnsley end, 2s, 10d. is 
the tonnage rate, and the Carlton Company say that this is the 
same rate charged to collieries on the Midland Railway, the coal 
from which has to be conveyed by the Midland Railway to Cud- 
worth, and from thence over the entire length of the Hull and 
Barnsley line to Hull. This is considered as amounting to a case 
of undue preference shown to competing collieries, and the Carlton 
Company, which has been required to make prepayment for the 
conveyance of its coal, does so under protest, and states that it will 
seek redress at the hands of the Railway Commissioners. 


THE tilted caisson for the north-western of the group of four 
columns forming the Queensferry main pier of Forth Bridge has 
been successfully raised and righted. The caisson was 15ft. out of 
position, and tilted over towards the north at an angle of 25 deg. 
Being 70ft. in diameter and about 75ft. high, and with the 
concrete placed in it to serve mer as st, it weighed 
about 4000 tons, and was thus no little thing to deal with. 
In the attempt to raise the caisson in March t, an 
unsuspected weak place, situated below the level of the 
water, gave way, admitting the water and unfortunately 
causing the death of two men, who were killed by the fall of the 
interior timber strutting carried away by the inrush. It was then 
determined to case the whole caisson with strong timber sheathing, 
as mentioned in our last impression, strengthened internally 
against the very unequal strains to which it would be subjected by 
ring girders and struts and ties of iron, as well as by a perfect 
skeleton of strong timber shoring, both horizontal and vertical. 
After six months of patient labour, occupied in carrying out the 
above work, and in assisting by means of dredging the return of 
the structure to its normal position, and when the engineers had 
fully satisfied themselves by searching experiments that there was 
no flaw in its armour, the word was given on Monday to pump out, 
and in a very short time the huge vessel — y regained its 
upright position, and finally floated clear of the bed on which it 
had been lying for more than nine months. We may here men- 
tion that the di ing working connected with this difficult task as 
well as the ee the diving work connected with the numerous 
caissons and pier work has been done 


the diving apparatus of 


Messrs, O, E, Heinke and Co., of Great Portland-street, London. 


NOTES AND MEMORANDA. 


By seinen the pressure of solid nitrogen down to 0°004 metre 
of mercury, K, Olszewski has succeeded in obtaining the lowest 
temperature known —225 deg. 

THE estimated value of the natural gas used in the United States 
in 1884 was 1,460,000 dols., as against 475,000 in 1883. The value is 
computed from that of the coal superseded by natural gas. 

THE number of births registered in the Punjab during the year 
1884 was 809,912, giving a birth rate of 42°98 per thousand. On 
the other hand, the number of deaths was 660,298, or at the rate 
of 35°04 per thousand, an increase of 184,557 over the previous 
year. 

THE Vossiche Zeitung reminds its readers that two centuries ago 
the population of Berlin was 17,400, of whom over 5000 were French, 
chiefly Huguenot exiles, on account of the revocation of the Edict 
of Nantes. Thus nearly every third person to be met in Berlin 
was @ Frenchman. 


PIcTURE frames are now, it is said, made with a composition 
consisting of paper pulp, glue, linseed oil, and carbonate of lime 
or whiting, which is heated and mixed to the consistency of thick 
cream ; it is allowed to cool, after which it is poured into suitable 
moulds and allowed to harden. The frames are then gilt or 
bronzed in the usual manner, 


A NEw process for ge res chemical fibre by the use of sul- 
phurous acid has been devi It is intended also to prepare 
vegetable fibre for spinning and other uses, eliminating the silica 
and other incrustating substances that bind the fibre together. 
The principal feature of this process is the treatment of vegetable 
— with a solvent containing hydrofluoric acid and sulphurous 
acid, 

AccoRDING to Ryland’s blast furnace returns, the total number 
of furnaces built on September 30th, 1885, was 892; total number 
of furnaces in blast September 30th, 1885, 424; decrease in the 
number of furnaces built since June 30th, 1885, 7; decrease in the 
number of furnaces in blast since June 30th, 1885, 4; furnaces 
blown out since June 30th, 1885, 15, including Cumberland, 3; 
Derbyshire, 2; Durham, 1; Glamorganshire, 1; Lanarkshire, 3; 
Iancashire, 1; Staffordshire, South, 1; Yorkshire, West Riding, 1; 
Yorkshire, North Riding, 2. Eleven furnaces have been blown in 
since June 30th, 1885, including Ayrshire, 2; Durham, 1; Glamor- 
ganshire, 1; Lanarkshire, 1; Lancashire, 1; Monmouthshire, 1; 
2; Staffordshire, North, 1; and Staffordshire, 

uth, 1. 

THE little town of Tréberg, long known for its manufacture of 
clocks, contains about 2500 inhabitants. It is situated at the 
bottom of the Gutach Valley, some 2300ft. above the sea level, and 
is surrounded on all sides by hills of some 1000ft. in height. The 
Gutach forms, not far from there, a celebrated waterfall, one of 
the finest in Germany, In the neighbourhood of the waterfall 
there is a number of factories, but scarcely any effort has been 
made to utilise the great flow of water. Until recently the streets 
of the town have been miserably lighted by petroleum, but, in order 
to satisfy the numerous visitors to so picturesque and so salubrious 
a locality, it has been decided to adopt electricity as the illuminant. 
The installation has been put down by Messrs. Weil and Neumann, 
of Freiburg, who have used their own plant for the purpose. It 
includes twelve arc lamps of 1500-candle power, of which three are 
spare, supplied with current by a dynamo driven from a turbine. 
The total cost has been £744. That of maintenance, &c., is about 
50 per cent. greater than with the ancient method, but more than 
ten times the amount of light is given. 


THE Patent Blatt describes a process, introduced by M. Rosen- 
thal, of Frankfort, for making artificial lithographic stones. The 
ingredients consist simply of cement. In the first place a sufficient 
quantity of finely ground cement is mixed with water, and allowed 
to harden into slabs either in the open air or in anoven. When 
the cement has set, these slabs are wetted and heated, until they 
crack in all directions; it is then reduced to a fine powder, and is 
well mixed with an equal quantity of fresh cement. This mixture 
is put in a dry state into strong cast iron moulds, and is subjected 
in them to a pressure of from 35 to 30 atmospheres. A sufficient 
quantity of water is then introduced on one side of the mould, 
and is drawn through the mass of dry powder by means of a pump 
connected with the opposite side; this water contains a certain 
quantity of extremely finely powdered cement, which is thus 
caused to penetrate through the mass, expelling at the same time 
the air and cementing it firmly together. The artificial stone is 
subjected to further pressure. In this manner slabs of the 

uired size can be formed economically. Carbonate of lime may 
oe for cement, in which case the stones are of a lighter 
colour. 


THE production of electrolytic copper is making steady progress 
in America, and is likely, the Engineering and Mining Journal 
says, to receive a great development in the future, especially in the 
separation of the precious metals from copper. The Balbach 

orks in Newark, New Jersey, which are probably the largest in 
the world, produce about six tons of coppera day. The electricity 
is generated by four dynamos, furnished | by the Excelsior Electric 
Company, of Brooklyn, New York. The three larger generators 
produce a current of 30,000 watts each, while the fourth is a smaller 
machine of 15,000 watts capacity, procured by the firm about two 
and a-half years ago to test the value of the electrolytic process, 
before entering into the business on a large scale. The work is 
going on day and night, with but a short intermission each day to 
oil and clean the engines and dynamos. The foundry for casting 
the anodes, the mechanical appliances for handling and transport- 
ing them and the finished plates, the arrangement of the tanks and 
their connection with the dynamos, are all designed with the object 
in view of reducing to a minimum the manual labour required. 
The plant will probably be enlarged in the near future. The St. 
Louis, Mo., Smelting and Refining Company is another large works 
for the production of electrolytic copper, and the separation of the 
precious metals. There are also some other less important works 
on this coast, and the interest shown in the results obtained 
indicates a rapid growth in electro-metallurgy, and in the 
business of supplying the necessary machinery and appliances. 

At the recent meeting of the British Association a note on 
“Deep Borings at Chatham” was read by W. Whitaker, F.G.S., 
A.LC.E. Ale years ago the Admiralty made a boring in the 
Chatham Dockyard extension, to the depth of 9034ft., just reach- 
ing the lower greensand, and in 1883-84 followed this by another 
boring near by. After passing through 27ft. of alluvium and 
tertiary beds, Geof. of chalk, and 193ft. of gault, the lower green- 
sand was again reached ; but, on continuing the boring, was found 
to be only 41ft. thick, when it was succeeded by a stiff clay, which, 
from its fossils, is found to be Oxford clay, a formation not before 
known to occur in Kent. At its outcrop, about seven miles to the 
south, the lower greensand is 200ft. thick, and is succeeded, a 
little further south, by the weald clay, there 600ft. thick. Not 
only, however, has this 600ft. of clay wholly disappeared, but also 
the whole of the next underlying set of deposits, the Hastings 
beds, which crop out everywhere from beneath the weald clay, and 
are also some hundreds of feet thick. More than this, the Pur- 
beck beds, which underlie the Hastings beds near Battle, are 
absent, and also the Portlandian, Kimmeridge clay, corallian, &c., 
beds which have been proved above the Oxford clay in the sub- 
wealden boring, to the great thickness of over 1600ft. We are, 
therefore, faced with a great northerly thinning of the beds below 
the gault, a fact agreeing in the main with the evidence given of 
late years by various deep wells in and near London. Three 
other deep borings have been made, or are being made, near 
Chatham, all of which have passed through the chalk into the 
gault, and one has gained a supply from the sand beneath. The 
practical bearing of the Chatham section is, however, to enforce 
the peng wd counting on getting large supplies of water in the 
London basin, 


MISCELLANEA. 


THE Naval and Military Club, Piccadilly, is the first club in 
London to adopt electricity as its means of lighting. 

THE number of visitors to the Inventions Exhibition for the week 
ending October 17th was 41,884, making a total since the opening 
of 3,358,692, 

THE city of Palermo will shortly be lighted by electricity. The 
experiments recently made for lighting the tunnel at the Col di 
Tenda have been successful, and it has been decided to light it 
definitely by electricity. 

Messrs. WILLIAM ARNOLD AND Co., of Barnsley, have been 
awarded a silver medal at the Mining Exhibition, Glasgow, for their 
— rolled non-collapsing furnace and flue rings, for their steam 

jilers, also for steam generator and water circulator. 

THE electric lighting at the Leicester Exhibition of the Sanitary 
Institute of Great Britain was carried out by Messrs. Woodhouse 
and Rawson, with the arc lamps of the Crompton-Crabbe make, 
Elwell-Parker machine of recent type, and incandescent lamps of 
the Woodhouse and Rawson type. 


THE Simplex Telegraph Code Company has published a code 
specially arranged for the use of those in the iron, steel, and hard- 
ware trades. Arranged on a thick cardboard, 1din. by 23in., are 
the code words under the heads requesting quotations, replies to 
quotations, delivery, payment, specifications, quality and tests, 
quantities, rails, pig iron, offers, sheets acceptance, miscellaneous 
and old materials, and to all is an index. 

THE Maxim-Weston Electric Company has, we are informed, 
just completed its contract with the Government for the lighting 
of the Post-office Savings’ Bank, Queen Victoria-street. The 
original contract was for three gas engines of 40-horse power each 
indicated, and 700 lamps. Finding, however, that the engines 
were capable of running a greater number of lamps, nearly double 
the number has been fixed. The dynamos used are the Weston 
shunt wound type. 

THE economic employment of natural yas in nearly all the iron- 
works at Pittsburgh is creating an entire revolution in the ur 
market, the output of iron and steel at Pittsburgh being about, 
750,000 tons per annum, and some fifty bushels of coal being 
required to make one ton of iron, at least 38,250,000 bushels of 
coal will be dispensed with in the yearly consumption, throwing 
out of employment an enormous number of miners, firemen, ash- 
men, roadmen, and others, 

Messrs. CLARK, BUNNETT, AND Co., of Rathbone-place,. W., 
have received during the past week instructions to fix one of their 
hydraulic lifts at the Bank of England, being the second fitted 
there by them. Also one hydraulic lift for the National Provincial 
Bank of England in Manchester, five hydraulic lifts for Messrs. 
Pilkington’s new premises at St. Helens, and one hydraulic lift for 
Messrs. 8. Carsley and Co. of Montreal. They are also fitting 
their hand-power lifts at Ingestre for the Right Hon. the Earl of 
Shrewsbury and Talbot. 

THE Seventh Exhibition and market of the brewing, malting, 
distilling, licensed vitualling, and allied trades, opens on Monday 
next, for the week, at the Agricultural Hall, Islington. Nearly 
the whole of the ground floor is filled with machinery exhibits from 
all parts of the world. There are over 250 exhibitors, and this 
year the tasting stalls for wines, spirits, &c., will be fully repre- 
sentative. During the progress of the exhibition there will be a 
Brewers’ Congress and a Mineral Water Trade Congress, both of 
which are being actively supported by the leading men in the 
particular trades. 

THE proposal for an improved water communication between 
Birmingham, Wolverhampton, and Shrewsbury, and the Bristol 
Channel ports, plans of which have been prepared by Mr. William 
Keeling, Westminster, is receiving support from merchants at 
Cardiff, Newport, and Swansea. One firm has promised traffic to 
the amount of £20,000 annually. The plan proposes to widen and 
deepen the Birmingham and Worcester Canal, so that steam 
barges can go direct from Birmingham to Cardiff. The railway 
charges now are 9s. 2d. per ton, but the cost would, if the scheme 
were to be carried out, be reduced to 5s. 6d. The estimated cost 
of the undertaking is £600,000. 

BEsIvks the Nile line-of-battle ship to be laid down at Pembroke, 
the Admiralty has decided to construct another ship, to be called 
the Trafalgar, of the same dimensions as the Nile, and equal to the 
largest first-class ironclad of the British navy afloat. She will be 
laid down whenever the drawings are completed at Portsmouth. 
The new vessels will be planned upon Sir E. J. Reed’s model. 
They will differ from the Admiral class now being built, in that 
their citadels will be longer and higher, so as to secure more initiai 
stability and greater range. The citadels will be constructed of 
18in. armour, and the waists of the ships are to be belted with 
steel armour-plating of the most approved type. 

TuE Arctic steamer Alert returned to Halifax on the 18th inst. 
from Hudson Bay with the observation party, who have spent 
fifteen months there testing the practicability of that route for 
navigation from the Canadian North-West to Europe. The result 
of the observations shows that the average temperature is not so 
low as was expected, nor so low as the average winter temperature 
in the North-West. The lowest monthly average was 30 deg. 
below zero. The ice observations show that the Hudson Straits 
and Bay are navigable by properly built and equipped vessels for 
from three to four months—from July to October. The move- 
ments of the ice vary, and vessels must keep in the open water 
wherever there is a sound, or where the ice is thinnest. Vast 
wealth is said to have been found there in ‘furs, fish, and minerals. 
While this report is somewhat favourable, doubts are expressed 
in Canada whether the Hudson Bay route can ever be made 
practicable. 

On Saturday last, October 17th, the members of the Society of 
Architects oo | their friends paid a visit to the aqueduct over the 
Wandle Valley of the Clapham to Putney overflow sewer, now in 
course of erection. The bers bled at Claph ti 
at three o’clock, and walked from thence to the office of the con- 
tractor, Messrs. Waddell and Sons, of Edinburgh, where they were 
met by the resident engineer, Mr. Grant. The aqueduct extends 
across the valley, in a curve of large radius, upon brick arches in 
four rings, except over the Lower Merton-road, where strong 
wrought iron girders of excellent design are used. The culvert 
itself is of egg-shaped section, built entirely of bricks laid in cement 
and sand, and is encased in Portland cement concrete, over which 
a carriage-way is being formed. The members of the Society were 
particularly struck with the centreing used to support the large 
arches during their construction, and the series of manholes at the 
Putney end of the aqueduct. The engineer is Sir Joseph W. Bazal- 
gette, acting as engineer to the Metropolitan Board of Works. 

In his report on the analysis of the metropolitan water supply 
during September, Dr. Frankland states that some of the water 
exhibited a marked increase in the amount of organic matter as 
compared with the exceptionally small proportion present in the 
previous month’s samples. ‘his increase in organic matter, which 
is relatively large, although absolutely small, is the result of the 
breaking up of the summer drought. All the waters were clear 
and bright on delivery. The water drawn from the Lea by the 
New River Company, and from the Thames and the Lea by the 
East London Company participated in the increase in organic 
matter already noticed. The New River Company’s supply, how- 
ever, contained less organic matter than any of the other river 
waters, while the East London Company’s water ranked, in this 
respect, with the best of the Thames samples. Both waters were 
delivered in a clear and bright condition. The deep-well water 
distributed by the Kent and Colne Valley Companies, and by the 
Tottenham Local Board of Health was, as usual, of excellent 
quality for drinking, and the Colne Valley Company, by ak 
their supply with lime, thereby rendered it also well fitted for 
domestic uses. 
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THWAITE & NEVILLE’S HOISTING AND TRAVERSING CRANE. 


Stde Flevation 


THWAITE AND NEVILLE’ HOISTING AND 
TRAVERSING CRANE. 


Tue crane illustrated above contains several novel points 
constituting a new departure in the arrangement of lifting and 
traversing cranes. It is a joint invention, and is being brought 
out by Mr. B. H. Thwaite, of 37, Victoria-street, Liverpool. 
The crane is here shown in its application to dock warehouses. 
The goods can be loaded direct from the vessel into the ware- 
houses. The arrangement can also be applied to several floors 
of a warehouse, each floor crane being actuated and controlled 
independently and from 
any floor. 

The elevating is effected 
by means of a hydraulic 
ram, the sides of the 
cylinder of which are con- 
tinued upwards to form a 
guide for the head of the 
ram, and are attached at 
their upper ends to the 
traversing girder, the gir- 
ders being either slung to 
the roofs of the upper 
floors of the warehouse, or 
are supported on light iron 
stanchions or columns in 
such a way as to offer no 
obstruction to the passage 
of the goods to be hoisted. 
It will be seen that the 
rope is attached to the end 
of one of the arms of the 
traversing carriage; the 
rope passes under the 
girder to a large pulley 
mounted on the end of 
the traversing girder. 
After passing over this 
pulley, the rope is then 
continued over the guide 
rollers until it arrives at 
the opposite end of the 
traversing girder, where it 
passes over another pulley 
to the drum of the hy- 
draulic engine, and after 
passing round the latter, it 
then passes over the roller 
at the head of the hy- 
draulic ram, and then 
passes down and under another pulley attached to the side 
of the cylinder of the ram. The rope is then passed upwards 
and over a pulley mounted on the underside of the traversing 
girder, to the pulley carried by the traversing carriage, and is 
terminated by the ordinary hooks, &c. The action of the hoist 
is as follows :— 

The goods having been secured to the rope, water pressure is 
applied to the ram, and as it ascends it shortens the distance 
from the end of the rope to the ground, and the goods are 
therefore hoisted to the height desired; the water pressure is 
then diverted to the water engine, and as one end of the rope is 
permanently attached to the traversing carriage, and the other 
end of the rope supports the load, therefore both ends of the 
rope are rigidly held to the carriage, constituting the rope an 
endless one. The revolution of the drum of the water engine 
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can be made to draw the goods either towards or from it for | setting. The work may then be screwed by releasing the small 
the full length of the traversing girder—which can be continued | brake handle and moving the rest forward until the male and 
to a great length—by simply revolving the drum of the female screws are in contact. For screwing, ordinary chasing 
hydraulic engine in one direction or the other. By the attach- tools are fitted in a tool-holder in the turret rest. The cross 
ment of ropes—as shown—to the levers actuating the hydraulic slide regulates the depth of cut in connection with an adjustable 
ram and engine, and the continuation of such ropes above and | stop. The lathe is made reversible by the overhead motion. 
along the girder to any position desired, the action of the hoist An examination of the engraving will explain the further 
is completely controlled. If this crane is used over the hatch | details of this very handy tool. 
of a ship, it will admit of one, two, four, and up to eight hoists | 
being used at will and independently of each other, without the | TH InstiTuTE or CHEMISTRY.—The Institute of Chemistry has 
use of stages or men on deck. | obtained a Royal charter of incorporation from the Privy Council. 
THE QuetTa RaILway.— 
Referring to the early his- 
tory of the Quetta Railway. 
published in our columns o' 
the 9th inst. @ correspond- 
ent says:—‘‘The original 
scheme for such a line was 
first publicly proposed about 
the time of the mutiny by 
Mr. Andrew, the chairman 
of the Scinde, Punjaub, and 
Delhi Railway. No pr 
was made, however, till, in 
the autumn of 1876, Sir A. 
Clarke, foreseeing that the 
policy then initiated practi- 
cally entailed the mainten- 
ance of at least one open 
route between British India 
and Afghanistan, asked for 
authority for the immediate 
construction of a railway 
from Sukkur to Quetta, 
which had just been occu- 
pied. With the occurrence 
of Lord Lytton, the surveys 
were begun, and at the same 
time the Kussmere Bund, 
a@ series of embankments 
along the further bank of 
the Indus, from Kussmere 
to Sukkur, a distance of 
about 70 miles, were restored 
and strengthened under Sir 
A. Clarke’s directions. He 
further collected about 200 
miles of permanent way at 
Sukkur in order to be fully 
P for an immediate 
and rapid prosecution of the 
railway. The Kussmere Bund 
works were duly carried out, 
and it is due to them that 
the existing railway became 
possible. In December, 
| DEVOLL AND HOWL’S BRASS LATHE. 1876, however, the plant accumulated was abruptly dispersed by 
| . . order of the then Home Government, The engineer camp at Sukkur 
__ THE accompanying engraving represents a brass lathe | was atthe same time broken up, and all the preparations made 
|made by Messrs. Devoll and Howl The lathe has 4/ with so much care and forethought were rendered useless, When 
| quick and simple means of chasing threads of the kind | on September 21, 1879, orders were received to commence work 
| generally used in brasswork without the use of change wheels, | only 19} miles of rails remained of the original stock, while but 
| and is fitted with an improved compound sliding and traversing | 35 miles of rails and 28 miles of sl all told were within reach 
| turret rest. The top slide of this rest is fitted with a lever | by direct railway communication. The result was that ~ first 
| motion or pull-up slide for forcing, drilling, and tapping, an | Section of the peed po made of N medley < oe ae ine 
"arrangement by which a great saving of time is effected. The | three different four di 


i d anoth of plant. The con- 
bottom slide or saddle is also fitted with a simple but effective a of construction emailed ‘oie then cecum 


| brake action, which, by a slight touch on the lever shown, will hold i imagined. For some reason it has come to 

| the slide and rest firm on the bed for turning, boring, facing, or epee fy the Quetta Railwa: oj es all along been the special 

| drilling, by the tools fitted in the turret. By this ‘means six | pet of one political party, and the ciroumstancep attending its birth 
operations may be performed on any work in the chuck at one | are in danger of being forgotten.” 
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COMBINED RACK AND ROPE-FEED SAW BENCH. 
MESSRS. W. FURNESS AND CO., BANKHALL, LIVERPOOL, ENGINEERS. 


COMBINED RACK AND ROPE-FEED SAW BENCH. | and solidity. The spindle, which is of steel, runs in long gun- 

Tus bench is a combination of the rack saw bench with a | metal bearings ; one in the bench, and one outside the fast and 
self-acting top and the self-acting saw bench with rope-feed. | loose pulleys, in astrong bracket, bolted to bench. The fence is 
It is claimed that it is a most useful machine for opening up | ®djustable, and is fitted with pressure roller, for deal cutting. 
round or square timber, and cutting into boards, scantlings, &c, | The travelling table, which is cast iron, planed on both sides, is 


The bench is in one entire casting, of great weight, strength, in two parts, one on each side of the saw, and is carried on 


brackets holding friction rollers. The table can be moved 
forward at rates varying from 10ft. to 40ft. per minute, and 
there is a quick return motion. The feed gear, both for rope 
drag, and travelling table, is very powerful, and has four rates 
of speed. The size of bench-frame is 8ft. by 3ft., to carry a 
48in. diameter saw ; and the travelling top, 25ft. long. 


LARGE BORING AND TURNING MACHINE 


| 


LARGE BORING AND TURNING MILL. | As illustrated, it is built to take in work 5ft. high, but this 

Tue machine we illustrate above is a new boring and turning | height can be increased. The table is 10ft. diameter. The 
mill, recently brought out by the Niles Tool Works, of Hamil- | driving cone has nine steps, and is strongly back geared, afford- 
ton, Ohio, designed to meet the wants of shops whose occasional | ing eighteen changes of speed. The boring bars have 48in. 
needs require a machine to turn work of 20ft, diameter or more, | traverse. They are counterweighted and have quick return. 
For the ordinary requirements of these shops a mill to swing | The bars are counterweighted by a single weight, arranged so 
14ft. is ample, but, at the same time, it is important when the | that the strain is always directly through the axis of the bar. 
need arises they can operate on much larger work. The pur- | The bars are easily and quickly handled, and undue wear in the 
chase of a mill 20ft. swing involves a very large outlay, too | bearing prevented. Each head has quick hand traverse by rack 
large an investment in one machine for the amount of work | and pinion. The bars may be set over to operate at any angle. 
there is to do. Constructed as this mill is, the additional They are brought exactly to the centre of the mill, so that 
investment to enable it to operate on large work is but little double end cutters may by used for boring. The feeds are 
greater than the necessary investment in a 14ft. mill. This is a | operated bya friction disc, the construction of which is patented. 
14ft. mill, provided with extension bed-plate and power | The table is very heavy, and is driven by heavy spur gearing 
apparatus for moving the housings and entire upper works | Cut from the solid. It is free from all the lifting, chattering 
back so as to take in work over 14ft. diameter. All the move- | tendencies of bevel geared machines, and is provided with a 
ments required are made by power, and the changes from 14ft, | massive spindle of considerable length, which runs in bearings 
to 20ft. can be made very quickly. The mill is made to carry | adjustable for wear, and is carried at the bottom by a steel 
two good cuts at the extreme swing, 20ft. The extension bed- | step, adjustable in height by the small screw head seen at the 

late can be made for any required swing ; 20ft., however, is as | front of the base. 

arge as is usually required. | When the weights of the parts are thus carried by the step 


| the machine ‘moves freely but solidly, and is thus used for the 
| lighter kinds of work. There is an annular bearing under the 
outer edge of the table, and when very heavy pieces are to be 
worked the step is relieved and the table allowed to seat upon 
this outer bearing ; thus adjusted, the machine works with all 
the steadiness of the heaviest planer and all the precision of 
the most accurate lathe. For boring a very efficient attachment 
to the machine has been devised, by means of which the boring 
may be done while turning, and the device can also be used for 
key-seating. It consists of a rail attached to the centre of the 
cross-slide of the mill, carrying a head with boring spindle, 
This attachment is driven independently of the mill itself, con- 
sequently the table of the mill can be run at the proper speed 
for turning large diameters, and at the same time the boring 
spindle can be driven at the proper speed for boring simulta- 
neously. The boring head can be brought close up to the cross- 
slide of the mill, so that it can be used on all diameters. The 
boring and key-seating attachment is provided with the neces- 
sary feeds, operated by power, and every appliance to make a 
complete machine. It has ample power for boring holes up to 
20in. diameter, 
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CONTRACTS OPEN—IRON ROOFS, SOUTH INDIAN RAILWAY. 
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CONTRACTS OPEN. 


SOUTH INDIAN RAILWAY. 

General conditions.—This contract comprehends the manufacture 
and delivery of the roofing herein specified, in accordance with all 
the conditions of this specification, and with the drawing herein- 
after mentioned. The contract is to be executed in the most 
approved, substantial, and workmanlike manner, and to the satis- 
faction of George Barclay Bruce and Charles Douglas Fox, or of 
the company’s engineers or engineer for the time being, who shall 
have full power and every facility for inspection either in person or 
by deputy during the progress of the work, &c. The decision of 
the engineers to be final upon any dispute. Engineers have power 
to alter or vary the work without invalidating the contract; any 
additions to or deductions from the contract quantities being 
valued by engineers according to prices set forth in tender. Con- 
tractor to pay cost of all templates, gauges, and carriage of 
samples. No part of tender to be sublet without the written 
consent of engineers. In default of contract being completed by 
the date set forth in tender, the contractor shall pay to the 
company the sum of £5 for the first week, £10 for the second, and 
so on, the sum increasing by £5 for every successive week beyond 
the day for delivery. Payment will be made monthly in cash, on 
the certificate of the engineers, upon deliveries advised during the 
preceding month, 10 per cent. being deducted from the amount 
of each certificate, and retained, without interest, as a guarantee 


fund for the due performance of this contract. Balance will be 
paid on completion of contract. 

General description.—The roof included in this contract is shown 
in the engraving above, and all ironwork, whether wrought or 
galvanised, all holding-down bolts, bolts and nuts, and all other 
fittings necessary for the complete erection of the roof are to be 
provided, with the exception of the timber. The following are 
also to be supplied under the contract, viz.:—54 tons of angle iron, 
2in. by 2in. by #in., in lengths not less than 15ft.; No. 1025 corru- 
gated galvanised iron sheets, 8ft. 6in. long by 2ft. 3in. wide. The 
holes in the principals throughout are to be drilled to template by 
the contractor. 

Manufacture.—Castings to be made from best metal, perfectly 
clean, sound, &, All plates to be equal in quality to the best 
Staffordshire plates, perfectly free from defects. All angle, bar, rod, 
and T iron shall be equal to B.B. merchant bar of the best manu- 
facture, which will not crack or split in working. None but the 
best Staffordshire rivets may be used. No iron to be used unless 
it will stand the following tests :— 

Tensional break- Contraction of 
ing strain per area at fracture, 


Description of material. square inch average per 
not less than cent. not to be 
tons less 


Wrought iron inrods.. .. .. .. 22 .. o 2 

plateslengthway .. 20 .. 10 
» Crossway... .. 18 ., 
bolts, nuts, and rivets 23 ., .. 26 


Everything necessary for the entire completion and erection of the 
te eg India must be provided by contractor, with an allow- 
ance of 10 per cent. additional of rivets and bolts. Tenders will 
not be received unless sent in, in duplicate, upon the proper 
form, without being detached from the specification. They are to 
be delivered on or before Tuesday, the 27th day of October, 1885, 
Forms of tender may be obtained at 55, Gracechurch-street, 
London, E.C. 

Bridgework.—General conditions same asfor roof. Manufacture, 
quality of material, and tests as for roofing. The contract com- 
prises the supply of the ironwork for ten spans 30ft. each, of main 
girders and handrail on one side of bridge, and does not include 
any cross girders, rail bearers, or wind bracing. Two sets of tools 
are to be sent, each set to consist of two rivetting hammers, two 
sledges, three fin. snaps, six fin. drifts, one jin. dolly, one holding- 
up hammer, two pairs of pliers, two cold sets, two jin. rimers, 
four #in. spanners. The contract drawing is numbered as follows, 


viz., 20,569. Tenders in same time and place as roofwork, 


Sourn KENSINGTON MusruM.—Visitors during the week ending 
Oct. 17th, 1885:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,744; mercantile marine, Indian 
section, and other collections, 3877. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1611; 
mercantile marine, Indian section, and other collections, 161. 
Total, 18,393. Average of corresponding week in former years, 
17,314. Total from the opening of the Museum, 24,375,164, 
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LETTERS TO THE EDITOR, 
We do not hold oursel nsible for the opini 
[We ourselves respo ' opinions of our 


PATENT LAW ADMINISTRATION, 

Srr,—In the interest of inventors generally, as well as for their 
information, I hope you will permit me, through your columns, to 
state a case of my own as illustrative of the absurdities of the 
existing patent law as interpreted by the Comptroller-General. 
Under date 4th July, 1884, I applied for letters patent, under pro- 
visional specification, for ‘improvements in locks and latches,” 
No. 9798. On 2lst December, 1884, I received a letter from the 
Comptroller informing me that Samuel Guinery, of Epsom, had, 
under date 23rd October, 1884, No. 14,058, applied for letters 
patent for ‘‘improvements in locks and latches,’ which appeared 
to comprise the same invention as that described in my specifica- 
tion No, 9798. Under date 22nd May, 1885, I received from the 
Comptroller a similar report to the effect that Frederick Brown, of 
Luton, Beds, and aforesaid Samuel Guinery had jointly applied 
for letters patent for Rape ye in locks and latches,” 
No, 4851, 20th April, 1885, which appeared also to comprise the 
same invention as mine, No, 9798. 

It would therefore appear that Samuel Guinery, having satisfied 
himself by some means that the lock described in his provisional 
specification was similar to mine, which at that time had been 
made for me at Willenhall in the form described in his provisional 
specification, viz., the bolt and lever arm in one piece, though my 
specification had not been published, abandoned his provisional 
specification, and joined Frederick Brown, on 20th April, 1685, in 
making application for letters patent, under a distinct and com- 
plete specification, for an invention which was virtually a modifica- 
tion of his first provisional application, also of mine No. 9798, 
which modification was distinctly described, illustrated, and 
claimed in my final specification rendered 23rd March, 1885, 

On the above-mentioned report of the Comptroller, and havin 
satisfied myself that the lock described and figured in Brown an 
Guinery’s specification, comprised as reported, was unmistakeably 
the same invention as mine, being identical in every principle and 
novelty involved, I entered an opposition, on a 10s, stamp form, 
to the grant of a patent to these joint applicants. Subsequently 
I had to submit statutory declarations in support, to which 
Brown replied—Samuel Guinery, the original applicant, keeping in 
the background—then my final answer. On 11th September I 
received notice to appear before the Comptroller on21st idem. I went 
under the impression, as the Comptroller had himself reported, that 
the inventions were similar, because he had granted me a patent for 
the sole and exclusive right to manufacture and vend the lock de- 
scribed, had further informed me, under date 16th September, 1885 
—‘‘ The case will be decided upon the merits of the declaration filed, 
and no fresh or viva voce evidence admitted.” Moreover, the 
applicants in their sworn declaration did not apparently assert 
that the two inventions differed in any principle of novelty 
involved, but merely in the simplest modified detail, their 
contention being that ‘‘in none of the locks described in our 
said specification is there a weighted lever with sliding bolt 
connected to it, we elways have these two parts separate, nor do we 
in any case have any retaining pawl for retaining or freeing the 
bolt ”—the italics are theirs. 

A reference to both specifications will show that the lever arm 
is, to all intents and for all purposes, connected with the slidin; 
bolt as much in one case as the other; also, that the pawl figu 
Nos, 4and 5 of my drawings is only a combination shown in that 
drawing, with an admitted modification of the principle of 
my invention, and is no part of the lock proper. In both 
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specifications the nose of the bolt is similarly projected from the 
lock case by the falling weight of the lever arm or tail of the bolt, 
and is again withdrawn in a precisely similar manner by raising 
the tail or lever arm by turning the door handle either way. 

Under these circumstances I felt convinced that letters patent 
could not possibly be granted to Brown and Guinery for appa- 
rently precisely the same invention as that for which I had 
prc a patent. I therefore appeared personally, without 
counsel, before the Comptroller, the other applicants being repre- 
sented by the well-known firm of Carpmael and Co. 

After what was termed ‘‘ hearing the case,” I was nota little sur- 
prised at the Comptroller informing me that he should proceed to seal 
the patent to Brown and Guinery, on the grounds, as far as I could 
understand him :—(1) That in Figs. 4and 5 of my drawings—Figs, 2 
and 3annexed—a retaining pawl is shown which is omitted by appli- 
cants, who use the old-fashioned oblique nose, which requires the 
bolt to be forced back and lever arm violently raised every time the 
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WETHERED. 


door is closed. (2) That there is an ordinary slot and guide pin in 
applicant’s bolt—Fig. 1 annexed—which there is not in mine. I 
would particularly draw attention to the last mentioned difference— 
@ point not raised in x pope sworn declaration, or even referred 
to by their agent, that Iam aware of, the Comptroller having gone 
out of the way to ask me the following absurd question as nearly in 
substance as Ican remember :—‘“‘ If you were to remove the lever arm 
from the pin 6 which connects it with the bolt, the inner end of your 
bolt ead drop, and the bolt figured by applicants would not do so,” 
Of course this is the case, but what on earth would be the use of 
the bolt in any position in either of the locks in question, if the 
lever which actuated it, and tue pin which supported it, were 
removed ? 

There is nothing new in a guide pin toa bolt thus placed. I 
have it in other locks, and can apply it to this lock if requisite, 
but it is only needless friction when the lever arm holds the heel 
of bolt, I enclose for your inspection specifications of both 
inventions, and if it were possible to give a small sized illus- 
tration of mine and Brown and Guinery’s, your readers 


‘would be able to see at once that both inventions are the same. 


I would also be glad if you could publish the following correspond- 
ence with Comptroller, which speaks for itself, lettered A,B,C. I 
did intend appealing against the Comptroller’s decision, but after 
receipt of his letter of 26th September, 1885, in which he informs 
me, ‘‘If Brown and Guinery’s invention differed from yours in 
one respect only they would be entitled to a patent,” I felt it was 
useless to 

I was under the delusion that the Patents, Designs, and Trade 
Marks Act, 1883, was framed in the interest of inventors, and to 
facilitate their obtaining letters patent without the costly expedient 
of employing patent agents; also that a well-paid staff of examiners 
were appointed at the Patent-office to guard the interests of the 
inventor who had purchased his patent rights from the possibility, 
as far as could be avoided, of letters patent being sold to a subse- 


WETHERED. 


quent applicant for a similar invention. But if the Comptroller's 
interpretation is in accord with the letter of the Act, then the 
Patent Act was drawn up for the benefit of patent agents, lawyers, 
and the Patent-oftice itself ; for if the Comptroller can say, when any 
two specifications are not ‘‘ identical,” as stated in his decision of 
21st September, 1885, even in the merest modification of detail, 
then the more patents that are scaled for the same invention the 
more money flows into the Patent-office, the more work is given 
for employés, necessitating a lawyer, and more costly staff. 

To sell to A the sole and exclusive right to manufacture and vend 
the article described in his invention, and subsequently to grant 
letters patent to another inventor on a specification embracing 
every principle and novelty contained in A’s specification, on the 
ground that they are not identical in some outside detail ; in other 
words, to sell to B the same rights to vend and manufacture the 
article as previously sold to A, leaving A to defend his purchased 
rights in a court of justice if he has the money, would, in the com- 
mercial world, render the vendor, and not second purchaser, liable 
to legal consequences. 


Herbert-road, Woolwich, October 21st. 


E, R. WETHERED. 


A. [Copy.] 
Patenta, Designs, and Trade Marks Act, 1883. 
In the matter of an application by FrepERIcK Brown and SamveL 
Guryery for Letters Patent, - 4851, of 20th April, 1885, 
an 


In the matter of the opposition of Epwin Ropert WETHERED 
thereto. 


Hearing before the Deputy-CompTRoLLER-GENERAL on 21st September, 
1885. 


Decision. 

Having heard Mr. Carpmael as agent for the applicants, and the 
opponent in person, I find that the invention now sought to be patented 
by Messrs. Brown and Guinery is not identical with the invention com- 
prised in Colonel Wethered’s Letters Patent, No. 9798, of 1884. I shall 
therefore seal a patent upon the application No. 4851 of 1885, 

Dated this 2ist day of September, 1885. 

(Signed) J. Crark Hatt, 
Deputy-Comptroller-General. 
{Copy.] 

100, Herbert-road, Woolwich, 
23rd September, 1885. 

Sir,—With reference to your letter of the 2lst instant, transmitting 
copy of your decision relative to the grant of a patent to Messrs. Brown 
and Guinery, 

As you have decided to seal a patent on application No. 4851, of 1885 
(which your own office reported to me under date 22nd May, 1585, as 
appearing to comprise the same invention as that contained in wy speci- 
fication, No. 9798, of 1884, having at the time both specifications before 
you), on the grounds that the invention described in said specification of 
* Brown and Guinery” is not identical with the invention ‘* comprised in 
Colonel Wethered’s letters patent, No. 9798, of 1884,” I beg to request that 
you will be pleased to furnish me with a note of the points considered 
not similar to mine, either in principle or detail, as it will be necessary 
that I should know these particulars before I obtain advice as to my 
future proceeding ; this is rendered the more necessary, #8, being rather 
deaf, I did not correctly catch what points you referred to at the hearing. 

I have the honour to be, Sir, 

Your most obedient servant, 
(Signed) E. WETHERED, 
The Comptroller, Patent-office. 
[Copy.] 
C. 4851—85. Patent-office, 25, Southampton-buildings, 
London, W.C., 26th September, 1885. 

Sir,—With reference to the application, numbered as above, and in 
reply to your letter of the 23rd inst., I beg to say that it is not the prac- 
tice in such a case as the present to enumerate the points in respect of 
which the two inventions appear to differ. It is unnecessary to do so, 
because if Brown and Guinery’s invention differed from yours in one 
respect only they would be entitled toa patent. Whether they can use 
their invention without your sanction is a question for you to take into 
a Court of Justice if you think fit. 

I am, Sir, your obedient servant, 
(Signed) J. Crark Hatt, 


Lieut.-Col. Wethered. Pro, Comp. Gen, 


S1r,—You may easily satisfy yourself that I am not guilty of 
the profanity of trying a practical joke on an editor in sending you 
the enclosed specification of a recent invention (?) by procuring a 
copy for yourself from the Queen’s printers, or by inspecting the 
original document itself at the Patent-oftice. 

When the recent alterations in the patent laws were under dis- 
cussion, we were told that under the new régime about to be set up 
there really was to be an intelligent examination of applications 
for patents, and that inventions for making railways to the moon 
would not be protected by Royal Letters Patent in the future. 
But, Sir, what shall be said of the capacity of a great public office 
which gravely issues a State document recording the fact that her 
Majesty has for herself, her heirs, and successors given and granted 
to this poor fellow of an “inventor” patent rights in the painful 
farrago of nonsense set forth in this specification. I say ‘‘ painful” 
advisedly, for ——— at first sight his invention may provoke 
one to mirth, it is really pitiable to find any human being outside 
of Colney Hatch Asylum capable of the self-deception that this 
“* commercial clerk” displays, and it is simply contemptible that 
the Commissioners of Patents should stoop to the meanness of 
taking the £5 which this inventor has parted with in stamps, for 
as you will see the patent for this precious invention has been com- 
pleted. After this, I shall not be surprised to find that Mr. Fool 
(not Fell) has obtained a patent for a ‘‘ Method by Ballooning and 
Raking for Recovering or Getting Silver Linings from Clouds.’ 

20, Daleham-gardens, Fitz John’s J. A. Mays. 

Avenue, N.W., October 1st. 
“ METHOD, BY BOILING AND BAKING, FOR GETTING GOLD FROM 
WHEAT. 

“Complete specification.—I, Harry Fell, of ‘ Fairlight,’ Avenue- 

road, South Norwood Park, in the county of Surrey, mercantile 


clerk, do hereby declare the nature of my invention for getting 
gold, by method of boiling and baking, from wheat and in what 
manner the same is to be performed, to be particularly described 
and ascertained in and by the following statement :— 

“T cut up the whole wheat straw into little square snips the 
width of the straw and mix this with an equal measure of the 
grains. With this mixture I measure out half a two-quart sauce- 

an full and set it aside. I then fill the saucepan three-quarters 
ull of water and set it to boil over the fire, upon which I pour in 
the mixture and let it boil for two hours and a-quarter, taking 
care to keep up the complement of water by — more at 
intervals. At the conclusion of this boiling operation I strain off 
the liquor in thin layers into soup plates and allow same to rest for 
thirty-eight hours—the temperature in this case being 48 deg. Fah. 
—and then bake these slowly dry, upon which I find the gold 
adhering to the plates. 

“Having now particularly described and ascertained the nature 
of my said invention, and in what manner the same is to be per- 
formed, I declare that what I claim is, 

““The ‘method, by boiling and baking, for getting gold from 
wheat,’ comprising the following features:—The measuring out 
the half a two-quart saucepan full of the mixture composed of the 
whole wheat straw cut into little square snips the width of the 
straw mixed with an equal measure of the grains and the setting 
it aside. The then filling the saucepan three-quarters full of 
water and the setting it to boil over the fire, upon which the pour- 
ing in the mixture and the letting it boil for two hours and 
a-quarter, the taking care to keep up the complement of water by 
adding more at intervals. The allowing the thin layers of liquor 
in the soup plates to rest for thirty-eight hours—the temperature 
in this case tees 48 deg. Fah.—and the then baking them slowly 


dry. ** Harry FELL, 
* Dated this 18th day of April, 1885.” 


THE DEVELOPMENT OF INVENTIONS. 


Sir,—Referring to the letters from your correspondents on the 
above subject, perhaps you would kindly find s for a few more 
remarks. Since the advance of education in the various branches 
of science, &c., the great want of an association or company—pro- 
bably the latter is the better term—for the purpose of developing 
inventions has shown itself, to take them in hand from the earliest 
stage of an idea, or from the more matured state after provisional 
protection has been taken, or from the completion of the patent. 

A powerful company should be formed—not powerful only from 
the monetary point of view, but that it should have connected with 
it influential men of science and manufacturers, from which to 
form an executive capable of dealing with the very varied subjects 
that would come before it. 

The company must be a commercial undertaking to ensure the 
business being thoroughly carried out, empowered to discuss the 
merits of inventions and deal with the patents or inventions by sale 
or otherwise for the benefit of the inventor and the company. The 
profits on these transactions will necessarily vary as ‘‘ W. 8S.” 
suggests; but an executive chosen from the class of men above 
named, a good profit on nearly all t ctions can icipated 
The rules of the company may be so formed that not only inventors 
shall be benefitted, but the general public would be induced to 
become shareholders and obtain advantages other than their divi- 
dends, by having the opportunity of purchasing valuable inventions 
which otherwise they would never hear of. Thereby inventions 
are advertised, and inventors and the public brought together, 
and both benefit. 

It might be said that inventors would fight shy of bringing their 
inventions to a public company to be developed, but a company 
with an executive formed of men of such varied information and 
ability would materially advance the interest of an inventor and 
lead to a better commercial result than any private firm could 
ensure, and giving greater confidence to purchasers of patents. 


F, F. OMMANNEY. 
14, Hetherington-road, Clapham, 8.W., 
October 14th. 
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HALL AND VERITY’S FLEXIBLE CRANK SHAFT. 


Sir,—In reply to “‘ Rotifer” and Mr. Proudlock’s letters on the 
above subject, in your last issue, I beg to say, in the first place, in 
reply to ‘ Rotifer,” that the essence of the invention patented b 
Mr. John Verity and myself lies in the use of a circular bush wit 
a convex periphery fitting into a corresponding concave bearing, 
formed partly in the solid web of the crank and partly in an adjust- 
able ring plate and the general arrangement of the same. If 
“Rotifer” or Mr. Proudlock or any other person can point out to me 
any single arrangement in the slightest degree identical with this I 
should esteem it a great favour. I know of course that as far as 
the crank pin being permitted freedom in one of the webs, the idea 
is as old as the paddle engine or thereabouts; but I think that after 
the above explanation both ‘‘ Rotifer” and Mr. Proudlock will agree 
that to draw a similarity between our crank shaft and those they 
speak of is about ona par with drawing a similarity between a 
modern locomotive and Stephenson’s ‘‘ Rocket.” I may add that 
this crank was awarded the only prize for crank sharfts—a silver 
medal—at the Inventories Exhibition, and that at the present time 
we are fitting one on to an important passenger steamer that has 
quite recently broke two solid shafts. J. F. HAL. 

Brightside Steel Works, (William Jessop and Sons.) 

Sheffield, October 14th. 


Screntiric RESEARCH.—It is not only in this country that the 
clamour for State-aid to scientific research is seen to be far from 
free from mere pecuniary motives. The October number of the 
Popular Science Monthly devotes its chief article to a discussion 
of ‘Official Science at Washington,” and makes a characteristic 
and strong protest against scientific investigations by the Govern- 
ment, or under its patronage, except such as “are essential to 
the national defence.” Under this ruling, the work of the Coast 
Survey is upheld as proper, while the Department of Agricul- 
ture, the organisation of the National Academy of Sciences, and 
the scheme once proposed of a national University, and many 
other present and prospective scientific investigations and insti- 
tutions by the Government, are condemned. 

ENGINEERING Soctety, K1nc’s COLLEGE, Lonnon.—Ata meeting 
of the above Society on Tuesday, October 13th, Mr. F. Saunders 
read a paper on ‘Motive Powers for Dynamos.” The author 
showed the importance of good motors in the application of elec- 
tricity to lighting, to prevent a breakdown of any kind. He 
described a method of having a duplicate plant ready to start in 
case of accident, and possibly the spare engine and dynamo always 
running at a small speed. He showed the necessity of having a 
good system of lubrication, and of all parts being easily accessible 
for cleaning, and the importance of maintaining a constant speed. 
The author then alluded ¢ to the many engines patented expressly 
for electric lighting, and described several of the newer engines, 
which he illustrated by diagrams, including Matthew’s “‘ compound 
triplex tandem” engine, capable of running 7000 incandescent 
lamps; the Tower spherical engine, much used for train lighting, 
the engine and dynamo being fixed to the foot-plate of a locomo- 
tive in an iron box 4ft. by 2ft.; the Fielding high-speed engine ; 
and the Davy motor, working by the condensation of steam at the 
atmospheric pressure, the cylinder and piston being of bronze, and 
not requiring lubrication, the boiler being thus kept clean. The 
author next mentioned the use of gas engines as a source of power, 
their advantages being quickness of starting, and their requiring 
less skilled attention than a steam engine. He alluded to the 
“Otto,” Clerk,” and ‘‘Tangye” as being the best known, 
describing the method of governing their motion, and showed as 
the result of many experiments that 1000ft. of gas used to pro- 
duce incandescent lighting by means of a gas engine would afford 
twice as much light as if burnt direct, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC,—A. Bookseller. 

NEW YORK.—Tue Witmer and Rogers News Company, 
1, Beekman-street. 


TO OORRESPONDENTS. 


*,* All letters intended for insertion in Tut ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
but as a proof of 


good faith. No wtice whatever wi of anonymous 
*," We cannot undertake to return drawings or manuscripts; we 


must therefore request correspondents to copies. 

*," In order to avoid trouble and confusion, we find it necessary to 

inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

Ferro.—/t is quite true that steel castings are imported in quantity from 
Germany. Bnglish makers do not seem to be able to get below 268. a cwt. 

Traction (Wivenhoe),—The highest speed attained by steam on a common 
road for any distance was Jifteen miles an hour, reached by the Raper, 
Indian road steamer. 


GROOVING MILLERS’ HARD STEEL ROLLERS. 
(To the Editor of The Engineer.) 

Sir,—Will any reader kindly say where steel can be procured to 
stand the tg of hard steel rollers for millers’ use, or how such 
fluting can be done? A. D. E. 

October 21st. 


CARRON’S LUBRICATORS OR GREASE-BOXES, 
‘ (To the Bditor of The Engineer.) 
Sir,—Will you allow us to ask the name of the makers of Carron’s 
lubricator or grease-box ? 8. AND 8. 
burg, October 17th. 


SUBSCRIPTIONS. 

Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 

the office on the following terms (paid in advance) :— 
Half-yearly (including double numbers) .. .. .. £0 148. 6d. 
Yearly (including two dowble numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THE ENGINEER is registered for transmission abroad, 

Cloth cases for binding Tur Exainger Volume, price 2s. 6d. each. 

A complete set of Toe Encinerr can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers pay +1 in advance 
at the published rates will receive THe ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Covies may be had, if preferred, at 
increased 

Remittance by Post-office order, — Australia, Belgium, 

+ Columbia, British Guiana, Canada, — of Good Hope, 


t, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands 


in Algeria, 
£ 5 rneo, Ceylon, Java, an e 
Mauritius, Sandwich Isles, £2 5s. _ 
ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings, 
Sor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in eaeh Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of THe ENGINEER, 168, Strand. 


DEATH. 
On the 15th inst., at Upper Norwood, Epwin Cros.ey, A.I1.C.E. 
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THE PURIFICATION OF THE THAMES. 

Tne Metropolitan Board have recently had under their 
consideration at least nine different schemes, devised for 
the purpose of settling the sewage question as concerns the 
purity of the Thames. On the assumption that the Board 
are really at a loss to know what to do with respect to the 
main drainage outfalls, or are rather disposed to do nothing 
at all, sundry communications have been addressed to the 
Home Secretary, in the hope that the — authority 
would be exercised upon the Metropolitan 1d, so as to 
force the latter into the path of action. But the most 
probable issue is, that all the schemes thus emanating from 
outside parties will suffer rejection, the fact being that the 
Board are not so utterly without resource on this subject 
as some people have supposed. There can be little doubt 
the Board are fully aware that the time has arrived when 
they must take decided steps to satisfy the public demand 
for a clean river, = it wi more 
activity at Spring-gardens with re; to the drainage out- 
falls than ie manuals a. There is even reason to 
hope that the peculiar difficulty of dealing with the 
enormous volume of the London sewage has | 
to experiments and efforts which, in their practical 
results, will greatly aid the settlement of the sewage 

roblem generally. In proof we may mention that 
icester just copied the process now on trial at 
Crossness, with the most gratifying results, the need in 
this instance being just exactly that of London, except that 
the provincial example is on a smaller scale. It seems idle 
to talk about the Tottenham difficulty when Leicester, 
with a population more than twice as great, is able to 
purify its river almost instanter, East London has been 
in agony about the river Lea, while the Leicester autho- 
rities have quietly taken a survey of Crossness, and turned the 
knowledge so acquired to good account. Mr. J. O. Phillips, 
who is perhaps the best authority extant on the adminis- 
tration of the gas supply, has made a proposal in regard to 
the London sewage, and has drawn a considerable amount 
of attention to his scheme. But Mr, Phillips’ proposal, 


clever as it is in itself, only comes in at the final e of 
a huge undertaking. The sewage has to be treated chemi- 
cally, subject to stringent conditions as to cost, and beset 
with prodigious difficulties as to the creation of nuisance 
and the necessity for continuous action, When all this has 
been overcome, including the pressing of the sewage sludge 
into semi-dried cakes, Mr. Phillips’ scheme simply provides 
for = aforesaid cakes out to sea, and throwing 
them into the German Ocean. If the pressed sludge is to 
be got rid of as being absolutely worthless and useless, we 
should say Mr. Phillips’ plan was a very good one, and he 
is to be thanked for his trouble in bringing it forward. 
But a letter in the 7'imes will not settle this question, Mr. 
Phillips must deal with the Metropolitan Board. He will 
have to say what he is going to charge for the service 
rendered, and he will have to explain exactly how he 
means to do it. There is nothing impracticable in his 
scheme. The screw colliers come to the great gasworks at 
Beckton, and discharge a million and ahalf tons of coal 
per annum at that spot. Having done this, they return 
empty, on their way to the Tyne, taking in water for bal- 
last. There is nothing to prevent them from taking away 
the pressed sludge. Perhaps this will not be altogether so 
dry as Mr. Phillips expects. But it will be dry enough to 
make it portable and harmless. Fairly clear of the estu- 
ary, the steamers can perhaps discharge the cargo into the 
sea, and no more need é known of it. If it were really dry, 
the stuff would float for a time until saturation drove out the 
included air; but if the cakes were tolerably damp they 
would be so destitute of buoyancy as to sink forthwith. 
How fine a sequel this would be to all the stories as to 
the market value of sewage manure! Here would be the 
highly-prized article, offered to anybody for nothing, and 
the whole consignment going to the bottom of the sea, the 
Metropolitan Board contentedly paying the Chartered Gas 
Company a pro rata remuneration for perpetuating the 
waste. It might be hoped the case was hardly so desperate 
as this. Sane somebody will take the compressed sewage 
as a gift, without being paid for taking it away? Of all 
residual products, is this alone good for nothing? With- 
out asking for a profit, is there nothing to be got out of 
the material as a little set-off to the cost? Surely there is, 
or will be, a fortune here for somebody who can find out 
a useful purpose which the sewage blocks can be made to 
serve ? ie however, no man of genius or common sense 
comes to the rescue, we may suppose that the Beckton col- 
liers must take the lot, and eee it down among the fishes. 
If this happens, then we may expect by-and-bye—let us 
hope it will be a long time hence—some Royal Commission 
will present a report, declaring that dangerous shoals are 


k, | being created off the eastern coast of England, the result of 


casting innumerable cargoes of half-dried sewage into the 
sea. Samples of the mud will be fished up and analysed, 
and positive evidence will be adduced to show that the 
London sewage is once more asserting itself, acting like an 
unruly ghost which absolutely refuses to be got rid of. We 
may almost rest assured that so long as there are chemists in 
the world, we shall hear about sewage. It will be a bad day 
for the chemists when the sewage question is settled. 
It will be like the finishing of one of those old lawsuits 
which made the fortunes of the Chancery lawyers—too 
wise to kill the golden . But chemistry is making 
progress even wit mci, roel and it is distinctly to 
the interest of the Metropolitan Board to get rid of this 
trouble as soon as possible. The project which is now 
being ripened is that of treating, first, the sewage, and 
then the effluent. Precipitation takes out the suspended 
matters, but has no appreciable effect on the matters in 
solution. Yet it is possible so to treat the effluent as to 
attack the final source of impurity and destroy it. That 
which a year or two ago would have been intolerably 
ompennire is now being compassed at an mar 4 which, 
although large, is moderate compared with any other plan. 
There is daylight at last with regard to that darkest of 
problems—the final disposal of the London sewage. Some 
golden dreams have long vanished away, but the sober 
reality is less frightful than it once appeared to be. We 
cannot coin sovereigns out of sewage, but if we can render 
it harmless at a moderate cost there will be good reason 
for thankfulness. 

Dr. Pole, the secretary to the late Royal Commission on 
Metropolitan Sewage Discharge, has reminded the public 
that casting the sewage cakes into the sea was one of the 
at entertained by the Commissioners. Hence, Mr. 

hillips has not thrown any new light on the subject. 
Perhaps, however, he has pro a plan which will 
materially reduce the cost of transport. What the 
Metropolitan Board will say to the scheme we have yet to 
learn. Dr. Pole also refers to the necessity of further 
purifying the effluent if the views of the Commissioners 
are to be carried out. We have already signified that the 
Crossness experiments provide for this. Curiously enough, 
a letter from “A Distressed Agriculturist” appeared in 
the Times, deploring the wastefulness of throwing “ blocks 
of guano compost into the sea,” and praying that a Minister 
of Agriculture may be oe, so as to save us from 
such an absurdity. If this gentleman really believes in 
the virtues of London “ guano,” he had better make a bid 
for it. A penny a ton might buy it if he would faithfully 


ed | take it away. 


TRANSMISSION OF POWER TO SHORT DISTANCES. 

Few engineers will assert that either of the three 
methods in common use for transmitting power from prime 
movers to the machines they actuate is su that 
— better be desired. — flat 
and endless rope have respectively useful qualities peculiar 
to themselves, rendering each better adapted to given condi- 
tions of work than either of its companions, Neverthe- 
less, none of them can claim to be quite perfect. In 
cases where as, for example, in clockwork, the relative 
rotative positions of a number of wheels must always 
remain the same, toothed wheels only can be used, and for 
such work they are well adapted. The speeds, with the 
exception of a portion of the striking gear, are slow and the 
strain uniform. The advantages of toothed gear over 
either belts or ropes in other respects are compactness and 


certainty of action. Perhaps as ant waste of power in 
friction it will also compare favourably with anything else. 
We say perhaps, because we are not aware that any inves- 
tigations have been instituted to determine the relative fric- 
tional losses of the different systems. Indeed, as the condi- 
tions of service subject to which teeth and belts respec- 
tively work, leave the engineer or millowner little choice of 
selection, even were experiments made, the information 
derived from them could only be taken advantage of ina 
comparatively small number of cases. The leading evils 
attendant on toothed gearing are noise and “ backlash.” 
Much has been done, however, to reduce these defects, and 
where due attention is given to forming the teeth properly, 
as well as to their subsequent fitting up for work, and mode 
of driving, backlash and the noise arising from it are now 
trivial at etapa Other things besides well-shaped 
and carefully gi teeth conduce tosmooth running. In- 
deed, their absence will cause the very best gear to rattle. 
If teeth are to work smoothly their driving angle must not 
be too great. What we mean by this is that the- angle 
formed by the two lines which may be drawn from the 
centre of each wheel respectively to the point where the 
pair of teeth first come into contact ought to be as small 
as possible. Its magnitude is dependent upon the propor- 
tion existing between the diameter of either or both 
wheels and the pitch of their teeth. Asa consequence, the 
finer the pitch, ceteris paribus, the smoother will run the 
gear. In this, however, as in other matters, theory and 
ape a have to part company at a certain point. Wheels, 
or given work, cannot, for fg we reasons, have less than 
certain pitches, but then they need not have more, 
and the minimum should be carefully sought and adhered 
to, An old-fashioned rule states that no pinion if it be a 
“flyer,” or one driven by another pinion or a wheel, 
should have less than fourteen teeth. Since that rule was 
framed great improvements have been made in the design 
of toothed wheels, and modern exigencies of construction 
have jointly, with such improvement, contributed to set 
it aside, but the soundness of its principle remains the 
same, All the teaching of the mathematician, all the skill 
and the labour of the draughtsman, pattern-maker, and 
moulder, go for nothing if the = of wheels are 
improperly centred. In setting toothed gear, three—we 
may indeed enumerate four—points must be carefully 
acted upon. The first is, that inasmuch as the 
pattern must have a slight “ draw” to facilitate its removal 
from the mould, the wheel when cast has necessarily also a 
slight difference in the thickness of its teeth on one face 
from that existing on the other. In fact, the teeth are to 
a minute extent tapered; all this is equally the case with 
the companion wheel or pinion. Of course we are now 
referring to spur gear. It becomes then of the greatest 
importance that when a pair of such wheels are mounted 
for work, their respective tapers shall be so arranged as 
that the teeth shall touch each other evenly across their 
entire breadth, and this can only be effected by setting 
the base of taper of the one on the same side as the apex 
of the taper of the other. Of course this does not apply 
to machine cut wheels, but thousands of wheels are used 
annually just as they come from the foundry, or at 
most “tapped” in a lathe. This brings us to the second 
point, namely, the necessity that the axles of both wheels 
shall be set absolutely parallel with each other, as well as 
perfectly in the same plane; neglect of these points will 
spoil the running of any gear. The third point is that 
the shafts upon which the wheels are mounted shall be so 
_— apart that the distance between their centres will 
precisely equal to the united radii of the pitch circles of 
the wheels. Unless they are so placed the rolling circles 
of the two sets of teeth will not coincide. If the axles are 
farther apart, the gear will be loose, one wheel having 
room for some movement, however small, independent of 
the other, causing rattle, and allowing “backlash” in 
running. On the other hand, if the shafts are too close, a 
certain locking of the teeth takes place, causing grinding, 
friction, and conducitig to hot bearings. 

Next to toothed gearing comes the belt, and although 
indispensable as a transmitter of power, it is far from being 
a perfect contrivance of its kind. Some authorities assert 
that no belt runs absolutely without slip; where there is 
slip there is friction and resulting waste of power. If a 
— otherwise familiar with the relations existing 

tween surfaces in contact was shown an ordinary belt 
pulley for the first time, and observed its smoothly polished 

ace, and also considered the glazed working face of a belt, 

his intelligence would instinctively reject the suggestion 
that the one could impart power to the other by the mere 
adhesion of their faces together. In fact, such adhesion 
is subject to the same laws regulating the bite of a driving 
wheel on a rail ; the absence of ‘slip is simply due to the 
excess of insistant pressure forcing the two faces of belt 
and pulley or wheal and rail into contact and its coefficient 
over the resistance of the machine or train to be moved. 
What destruction is wrought upon the rail by the wheel 
is familiar to engineers. In the case of belts, as 
generally worked, the adhesion is gained in the first 
instance by proportioning the breadth of the belt to the 
work to be done, and pon ear by tightening it suffi- 
ciently. This last item brings us to another evil attending 
belting, namely, the friction caused in the bearings of the 
driving and the driven axle, 

Text-books and records of experiments state that friction 
is proportionate to load only, area of face forming no 
factor in the calculation; hence it follows that the resist- 
ance of the axles of belt pulleys is of necessity increased 
more and more the tighter the belts are drawn. Some of 
our readers will, perhaps, think we are merely repeating 
truisms. We must remind them, however, that there 
are certain truths often apt to be forgotten by men in the 
hurry and absorbing cares of business, but to which, 
nevertheless, it is highly expedient their attention should 
be from time to time directed. There is one use to which 
such truisms can always be turned, which we may point 
out, as follows: Things already familiar, i 
every engineer and mechanic, are, it is to be feared, so 
universally in vogue simply from tradition, and after tra- 
dition, habit. Whatever is, is right—a maxim unworthy 


i 
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of everyone deserving the noble title of engineer. We 
would prefer as a professional motto, “ Whatever is, may 
perhaps be found susceptible of improvement.” Applying 
this motto, then, to the subject under notice, we may ask, 
Is it impossible to improve on existing methods of trans- 
mitting power by belts? Belt gearing,if we may coinaphrase, 
is used in two ways. The one as a transmitter of prime 
power, exemplified in main driving bands. This is never, 
save under extraordinary circumstances, such as an accident 
involving danger to or rescue of life or limb, and not 
therefore needing notice here, thrown out of gear, Thi 
consequently, works subject to different conditions from 
those influencing machine tool belts, such as are present to 
a specially great extent in the case of planing machines, 
whose belts are periodically shifted from back gear to 
working gear, and in lesser degrees with all the tools in a 
shop. With all such it is, of course, requisite that resist- 
ance to the side motion of a belt should be as little as 
possible, but we shall return to this presently, preferrin, 
to deal with the prime mover first. We have direc 
attention above to the truism that friction is propor- 
tionate to pressure, and is irrespective of area. We will 
supplement this with another, as follows :—Coefficients of 
friction under equal pressures are greater with some bodies 
than with others. The coefficient of the friction of repose 
of leather on iron dry is °62, and if damp, °80; therefore 
damp leather belting will, with the same tension, transmit 
a power greater than when dry, in proportion to these 
coeflicients. It is commonly held by all concerned that it 
is bad for leather belts to wet them with water. So far as 
we are aware, however, no experiments have been made 
with a view to determine whether moisture in other forms 
could or could not be applied with advantage. Dubbin is 
certainly resorted to occasionally, as also is resin or other 


- gum, but these soon make a thick and objectionable 


coat on the leather, sometimes injurious to it, and 
troublesome to remove. In the case of prime movers 
the adoption of some pulley surface other than iron 
might perhaps be tried with advantage. Thus, driving 
pulley rims might be hooped with some description of 
india-rubber, or other slightly yielding substance—the ex- 
periment could be made at small cost. In nothing is the 
truth of the adage, “ that seeing is believing,” more forcibly 
exemplified than it is in waste of power by probably 
preventible friction. Where it is known by long and 
bitter experience that inattention will bring the Nemesis 
of hot bearings and cut brasses, every effort is made, every 
attention given, to avoid such evils ; but where friction 
only wastes power without any acute symptoms making 
themselves visible, things are “ left to drift.” 

In Lancashire, rope gear has long been “ fashionable ;” 
its advocates claim for it less cost than leather belts, better 
adhesion, that it may be worked in exposed places as wet 
will not damage it, a breakage of a rope will not instantly 
remove load from the engine, and cause racing and break- 
down. This sort of gear, however, is by no means new; it 
gave place to leather, and, presumably, because the latter 
was, at least at the time, deemed the better of thetwo. In 
one department, namely, that of “throwing on and off” work, 
it can obviously find no place, unless all existing tools have 
friction or other clutches substituted for their present 
puiley gear—an extremely improbable event. To sum up 
the matter, it is possible that experiments on various kinds 
of pulley rims would supply much useful information ; 
there is ample room to supplement what is already known 
on the subject. The need fora trustworthy means of driving 
dynamos has stimulated thought, and directed attention to 
high speed engines, a matter in itself good, but still to 
some extent due to the imperfections of existing methods 
of transmitting power, thus showing a field for investiga- 
tion open to engineers still imperfectly explored. 


THE FALL OF THE HUDDERSFIELD STATION ROOF, 


In our reference to this subject we referred to four principals 
which had been erected in the contractors’ yard for the purpose 
of testing. It appears, however, that the coroner’s inquiry was 
completed without any test of these principals having been 
made. Why this was done does not appear, but in a case where 
a coroner's verdict on the death of men caused by the fall of a 
structure, it is exceedingly unsatisfactory that no attempt 
should be made to ascertain by experiment whether the opinions 
offered by some witnesses as to the causes of failure were correct 
or not, especially when the necessary preparations for such 
experiment had been made. A report on this roof failure, 
written by Mr. W. J. 8. McCleary, has been sent us, and in this 
the author enters into some detailed discussion of the defects in 
the roof design, and on the assumption that the possible load 
on the roof would reach 40 1b. per square foot—a very usual 
assumption—he arrives at the conclusion that several of the 
chief members of the structure were lamentably inferior to the 
stresses likely to be visited upon them. Several of the com- 
pression members were of unusual length, and the sections 
very light, while some of the sections of the ties were as 
ridiculously large, if Mr. McCleary’s calculations are correct, as 
they appear to be. It may, however, be remarked that the load 
was very far below 40lb. at the time of the accident, and 
apparently not enough to cause failure if that be looked for in 
consequence of smallness of sectionalareas. But as the lengths 
of compression members were great and the section small, 
sagging and consequent buckling may have occurred. In fact, 
appearances are in favour of the supposition that the designer 
showed no capacity for assigning sectional areas in accordance 
with the character as well as intensity of the stresses. Mr. 
McCleary agrees with Mr. Waugh as to the want of strength in 
the columns, especially of those at the ends of the roof, and as 
to the disastrous effect of the want of wind or counterbracing. 
We may publish Mr. McCleary’s report in another issue, 


THE HOURS OF LABOUR. 


Speakrne at Sheffield on Tuesday, Lord Roseberry brought to 
the front of public questions the hours of labour worked by 
railway servants and other employés. Disclaiming any desire 
to-interfere with the hours of labour all round, he instanced 
several exceptional cases where he thought there was reason for 
legislation. “ How would you like yourselves,” he said, “ to get 
into a railway train to get to any particular place when you 
were aware that the engine-driver had been sixteen or seventeen 


-. hours on duty, and that you had to travel over some points 


which were regulated by some man half-asleep from overwork.” 
That constituted a great danger, and he held with the congress 


of the Amalgamated Society of Railway Servants at Leicester, 
that ten hours a day is ample and sufficient for railway men’s 
duties.” There was also the case of omnibus and tramcar 
employés, men who wrought hours which gave them no leisure 
for health or for life, who never saw their children, who could 
hardly be said to exist at all. Public opinion had exercised a 
salutary effect in Birmingham, where the tramway company 
had reduced the hours of the tramway drivers from fourteen to 
twelve hours. He considered twelve hours should be regarded 
as the maximum time to work. In Australia there was no 
legislation with the view of shortening the hours of labour, 
but there was the practice of a day of eight hours. He was 
not advocating a day of eight hours, for in Australia they 
were extremely favourably circumstanced for that condition of 
things. Their labour market was not overstocked, they had 
hardly any manufactures, and what manufactures they had 
hardly entered into competition with each other. He relied 
more on the force of public opinion than on legislation, but the 
subject was one which would have to be faced, and in view of 
the thousands of unemployed at Birmingham and elsewhere, 
the question of emigration had to be dealt with boldly and in a 
fair spirit. He thought that a little money applied in helping 
the unemployed to emigrate would not be ill-spent. 


THE EXPORT RAIL TRADE, 


Ir is some time since we glanced at the position of the iron 
and steel rail trade as far as the export branch is concerned. 
But in the first nine months of this year there was a further 
decline in the amount of the exports of steel rails, whilst the 
less important branch of iron rails shows a slight increase. The 
quantity of iron rails exported in the first nine months of 1884 
was 10,747 tons, and in the corresponding month of the present 
year there was the slight increase to 11,263 tons, the increase 
being due to the larger demand from the British East Indies. 
Of steel rails, on the other hand, there was a decrease from 
421,206 tons in the first nine months of the year 1884 to 
396,547 tons in the corresponding period of the present year. 
Generally it may be said that the decrease is due to the lessened 
demand from the European countries, and from the Argentine 
Republic and Chili, but British North America has bought more 
freely, and the British East Indies nearly doubled the quantity 
taken. Australia, however, has decreased its requirements. As 
to the United States, the shipments fell off from 16,118 tons in 
the first nine months of 1884 to the very small quantity of 
5071 tons in the same period of this year. It may be added, 
too, that the United States has ceased to buy iron rails from us, 
none having been sent this year. Thus the tendency of the 
rail trade at the present time is to leave us as far as the 
European customers are concerned generally, whilst we get more 
orders from extra-European countries, the United States 
excepted. But it is worth the reminder that the United States 
is at all times a precarious buyer, for it supplies its own 
needs in ‘times of the most intense depression; but the time 
comes when there is a revival of trade, and then it has to buy of 
others, first raw materials and then finished articles. It now 
seems inclined to buy such articles as scrap iron, and in time it 
probably buy crude iron more freely than it has been doing 
of late. 


THE BELGIAN GIRDER QUESTION. 


Mucu was made at the recent sitting of the Northern Iron 
Trade Arbitration Board of the growth of continental competi- 
tion. Mr. Jeremiah Head referred to the development of this 
competition during the last ten years, and illustrated the 
Belgian girder question. Rolled joists, he pointed out, can now 
be bought in Belgium at £4 2s. 6d. per ton f.o.b., whilst the 
lowest figure at which they can profitably be made in the North 
of England is £4 12s. 6d. per ton. This is certainly a consider- 
able difference, and the wages have, without doubt, not a little 
todo with it. But it is satisfactory that the native manufacture 
of rolled joists and similar building iron is marked with increas- 
ing success. An enlarged number of constructive engineers, 
who have contracts for supplying ironwork for buildings, 
are sending their orders to the North of England.  Staf- 
fordshire engineers are prominent in this respect. Our 
home-made joists, we understand, only go up to 16in. depth at 
present. Still that is a decided advance upon the former state 
of things, and greater depths will doubtless be gradually turned 
out by Messrs. Dorman, Long, and Co. The production of this 
firm in this class of iron is estimated just now at somewhere 
about 700 or 800 tons a week, and engineers express themselves 
well satisfied with the quality of the work. The English com- 
petition is waking up the representatives here of Belgian makers. 
Representatives who before found no occasion to leave London 
are now deeming it necessary to travel the provinces. The 
indications point to a sure advance of the business in building 
iron of English manufacture. 


THE INLAND WATERS OF CEYLON, 


Tue Ceylon Observer recently devoted an article to the 
advocacy of a system by which it maintained that a complete 
entourage of island inland navigation could be secured. Ona 
reference to the map of that island it is apparent that what 
would appear to be at first sight almost an impossibility is not 
by any means to be so characterised. From some cause or other 
—very possibly owing to the character of the coral formations 
which have been pushing outwards the littoral lines of the 
island—there have been found along its shores, and following 
parallel to their course, inland seas extending for hundreds of 
miles, such as may be observed in these islands, only of much less 
extent, upon the coast of Suffolk. Where these already esta- 
blished waters do not exist, the Ceylon Observer states that there 
are vast tidal flats. These, that journal proposes, should be 
embanked, with due provision for flood outlet; and it is claimed 
that the retention of the tidal waters within such embankments 
would constitute almost a completing link between the several 
inland seas before described. An island which could possess the 
means of complete still-water communication around its entire 
area would certainly have exceptional advantages. It is 
apparent that the outlay to secure these must be small in com- 
parison to them. The Dutch appear, during their tenure of the 
island, to have been fully alive to this capacity for carrying out 
in it their favourite system of communication, and it is singular 
that the English, throughout nearly a century of their occu- 
pation, have done little or nothing towards developing it. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—William J. Black, assistant- 
engineer, to the Jumna; James D. Chater, chief engineer, to the 
Pembroke, for the Swallow; John 8S. Watch, engineer, to the 
Asia, additional; Harry Lane, engineer, to the Asia, for the 
Colossus ; William J. Mullinger, engineer. to the Cyclops; Joseph 
H. Pill, engineer, to the Asia, for the Edinburgh ; Henry A. Madge, 
engineer, to the ‘Asia, for the Cordelia; Richard A, Shapcott, 
engineer, to the Vernon, additional; Albert V. Blake, assistant 


engineer, to the Asia, for the Mercury. 
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Elementary Mechanics, including Hydrostatics and Pneumatics, 
By Otiver J. Longs, D.S.C., London, Professor of Experi- 
mental Physics in University College, Liverpool. W, and R. 
Chambers, London and Edinburgh, 1885. 

Tus is a very remarkable little book ; a small octavo of 
208 pages. The student who has thoroughly mastered its 
contents in an intelligent way will have anything but 
rudimentary knowledge of the subjects with which it 
deals. We welcome its appearance because in it we find 
the first ripe evidence that the old order of things in the 
matter of teaching mechanics is passing away. We have 
persistently urged in this journal that improvement was 
specially wanted in the matter of definition, and here we 
have a marked advance. There is, as we shall show pre- 
sently, room for further improvement; but Dr. Lodge 
has gone as far perhaps as is justifiable at the moment. 
Every phenomenon has two aspects—one, its nature, 
species, and characteristics, which are entirely independent 
of numbers ; the other, its quantities and amounts. Thus, 
for example, we may speak of a given force, define its 
cause, its nature, and the method of its action, without 
saying a syllable about its dimensions. On the other hand, 
omitting all reference to its cause or nature, we may not 
only speak of its amount, but define this in precise figures. 
Thus, when we say that a lump of lead weighs 101b., and 
will fall 16ft. in a second, we deal only with the numerical 
aspect of gravity. If we talk of Le Sage’s theory, attraction, 
and so forth, we deal with the phenomenal side of gravity, 
and each side may be treated without reference to the 
other. Any man undertaking to write a text-book on 
mechanics will find ready to his hand a vast amount of 
accumulated information concerning the numerical side of 
his subject—information concerning which there can be no 
dispute or dissension of any kind; and there are many 
text-books of this type in existence. They serve a good 
purpose, no doubt, as far as they go, just as the multiplica- 
tion-table serves a 1 purpose. But almost any writer 
of text-books with brains or mind feels that a little more 
than this is wanted, and that among his readers he will 
certainly come across, now and then, a troublesome student, 
who will want to get at the back of things; and 
not content with being told, for example, that a 
stone falls 16ft. in a second, will ask why it 
falls at this particular rate. The result of this has 
been that very many text-books on dynamics, statics, 
hydraulics, &c., mix up the two things, namely, the 
phenomenal and the numerical aspects of questions, with 
a result wholly or partly unsatisfactory; and it is so 
for two reasons, the first being that the writer has no very 
clear notions of his own concerning natural phenomena, 
and the second being the conviction that under no possible 
circumstances must he admit that he does not know. It 
is an article of faith that a science teacher must be ignorant 
of nothing. This assumption of infallibility worked very 
well for a long time, and works still with a certain type 
of student. But its day is past, and the teacher of the 
future will admit gravely, and even sadly, that there are 
many things that he does not know; much that he does 
not understand ; that most of the statements he makes are 
professions of faith, not enunciations of fact, and that he 
is himself a student differing from those whom he teaches 
not so much in the amount of his knowledge as in the 
depth of his ignorance, 

Now Dr. Lodge, if he has not succeeded in emancipating 
himself from the idea that he knows a great deal, fully 
understands the truth that neither he himself nor any 
other man living knows everything, and he possesses the 
transcendent merit of not only thinking with extreme 
lucidity, but the invaluable qualification of expressing 
what he has to say in terse and admirable English. He 
can say more, and say it intelligibly, in one page than any 
other writer with whose works we are acquainted can 
in two, and for this reason the little book before us is a 
jewel of its kind. It is a mass of information crystallised 
into the shape of all others most likely to be of use to the 
student; and, all round, very unlike in tone, style, and 
method to other works of its class, We cannot make what 
we mean clear to our readers in a better way than by 
giving them some examples. We shall, however, confine 
our attention to the way in which Dr. Lodge has handled 
the phenomenal aspect of mechanics, because the numerical 
side of the subject is comparatively beaten ground. When 
we have said that his numerical explanations are perfectl 
lucid and his examples admirably chosen, we have said all 
that we have space to say on this point. 

Beginning at the beginning, Dr. Lodge defines mechanics 
as “that branch of natural philosophy which treats of the 
different effects of Force on Matter. Other branches of 
natural philosophy, summed up under the name of Physics, 
treat of the different ways in which force may originate, 
and are concerned with different forms of energy—the 
force generator—just as chemistry is concerned with 
different kinds of matter; mechanics accepts both force 
and matter, and discusses only the effects of one on the 
other.” This is a very pregnant passage, not written, we 
may be sure, without a great deal of thought, and possibly 
many erasures and recantings. We have in it two most im- 
portant words—Force and Matter—and we have a proposi- 
tion never before put in this precise form in an elementary 
text-book—that energy is the force generator. Weare here 
in some doubt as to whether Dr. Lodge uses the word energy 
in an — sense, or as representing a physical entity 
—some thing known in nature. Going on, however, to 
page 15, we find that Dr. Lodge identifies energy 
with motion. He says: “We have spoken of force 
as exerted by matter. Strictly speaking this is hardly 
correct. Matter does not of itself exert force; it must 
be set in motion, or have some other form of energy con- 
ferred on it before it can exert force.” Contrast this 
statement with that with which most text-books of 
mechanics begin, “Force is the cause of motion or of 
change of motion in a body.” Dr. Lodge, on the other 
hand, admits what has long been patent to everybody not 
blinded by a special mode of study, namely, that motion 
is a cause of Force, This is taking new ground with a 
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vengeance. Turning back, however, to the first page of 
the book, we find that Dr. Lodge has cast to the winds the 
old definitions, and actually produces what is—qua text- 
books—an entirely new definition of Force. ‘“ By the 
term Force,” he writes, “we are to understand muscular 
exertion, and whatever else is capable of producing the 
same effects. Muscular action impeded gives us our 
primitive idea of Force, Our sense of muscular exertion 
itself is a primary one, for which we have special nerves, 
and it is not resolved into any simpler. When any 
inanimate agent -produces an effect on bodies exactly 
similar to that which would be produced by muscular 
exertion on the part of an animal, it also is said to exert 
Force.” This is a wonderful passage. Here by one stroke 
of the pen a man of sense, writing sense, clears away the 
thick clouds of mystery which have hung over the word 
force for years and years. We can quite understand that 
writing like this will be an abomination in the eyes of 
some men of the old school. To paraphrase Dr. Lodge, he 
says simply “ T don’t know what force is; I only know that 
when I pull a garden roller or lift a heavy book, I do 
something which evokes a peculiar sensation, and this 
sensation sets up within me a concept which I call force. 
The result of the force which I feel that I exert on the 
garden roller is the motion of that roller. When a loco- 
motive pulls a train after it, the pulling of the train sets 
up again in my mind the concept of the sensation I felt 
when I pulled the roller, and I say that the locomotive is 
exerting force on the train.” Something of the same kind 
has been said before by Herbert Spencer ; but Spencer is not 
a science teacher, and no greater gain has been won by 
the art of mechanical science teaching for many years than 
Dr. Lodge’s definition of Force. Advancing further, Dr. 
Lodge places definitely before the student that which is but 
too often entirely overlooked, namely, the truth that there 
can be no such thing as an isolated force. “In other 
words, force is always the mutual action of two bodies 
against one another, and the amount of the force is pre- 
cisely equal to the amount of the resistance.” If we said 
meee | on this point we should probably re-open a discussion 
recently carried on in our columns, in which Dr. Lodge 
took an active part. We cannot resist saying, however, 
that the passage as it stands will prove a hard nut for the 
student to crack. If he is told, on the one hand, that force 
is the cause of motion, and on the other that no force exists 
that is not precisely balanced, he will want to know how 
it is that the force can produce motion. He will say “Dr. 
Lodge defines force as a push or effort exerted by me. I 
am raising a book at arm’s length; I push the book up 
just as much as the book pushes me down, no more 
and no less. Why does the book rise? What change 
would occur in the amounts of the two forces if the book 
were to fall slowly, carrying my hand down, instead of 
rising slowly, my hand carrying it up?” Concerning all 
this Dr. ge is entirely silent. We do not for a moment 
assert that his own views on the subject are not perfectly 
clear. We are supposed, however, to know nothing of 
what is in Dr. Lodge’s mind, save as it is set forth in the 
book before us, and this book leaves the question we have 

ut into the mouth of a student unanswered. Dr. Lodge has, 

owever, it will be well to remark, not explicitly said that 
force is the cause of motion; but our experience leads us to 
believe that the student will miss this point, especially as 
Dr. Lodge implies it in several places, as, for example, on 
page 16, where he says, “ A force may be measured by the 
amount of motion it can produce in a given piece of matter 
in a given time.” 

If the student will turn to page 120 he will, unfortu- 
nately, find that which will make matters more than ever 
obscure. Speaking of the equilibrium of two forces, Dr. 
Lodge writes: “The conditions which two forces have to 
satisfy in order to balance each other, and have no effect on 
the motion of the body to which they are applied, are very 
simple and obvious, namely: (1) The forces must both lie 
in the same straight line; (2) they must act in opposite 
directions ; (3) they must be equal.” Now it is clear that 
the proposition which we have already quoted covers all 
this ground. Ifa force cannot exist unless an equal and 
opposite force exist also, it is as clear as logic can make it 
that (1) Forces must always both lie in the same straight 
line; (2) that they must always act in opposite directions ; 
(3) that they must be equal. But, says Dr. Lodge, 
under these conditions there can be no motion pro- 
duced; we have equilibrium. What, then, the student 
will ask, is the difference between the conditions when a 
body is movable by force and when it is not movable? On 
this point clear explanation was essential. Dr. Lodge’s 
proposition of the equality of forces in direction and 
amount on page 14 is absolutely identical, as it stands, 
with his definition of the conditions of equilibrium on 
page 120. We think we know what Dr. ge had in his 
mind when he wrote both, but on this point we have no 
right to speak positively. Although Dr. Lodge speaks of 
resistance as a force, he drawsa mental distinction between 
the two. The force which produces motion belongs to the 
active, the force which resists motion to the passive order. 
At least, this is, we imagine, the opinion held, consciously or 
unconsciously, by most persons. But the forces with 
which Dr. Lodge deals when he speaks of equilibrium are 
both active. 

Leaving Force, let us see what our author has to say 
concerning Motion :—“ A body is said to move when it is 
in different positions at different times. This is to be 
regarded as the essential characteristic of motion—it 
involves a reference to both space and time.” This is a 
capital definition, satisfactory in every respect. In a foot- 
note on page 17 we find the same notion as that on which 
his definition of force is based brought in to explain 
motion. ‘It is probable that our idea of motion—that is, 
of free muscular action—precedes and suggests our idea of 
time; and that our notion of equal intervals of time 
depends on our recognition of uniform motion. Every 
measurer of time is simply a uniformly moving body.” 
We have here an instance of the care with which Dr. 
Lodge thinks. To at least nine-tenths of his readers the 
statement that every measurer of time is simply a uniformly 
moving body will come as something quite new. Of 


course it is not new at all, but it is quite worth saying, and 
will tend to give the student a further insight into the 
nature of motion, which is very far from being the simple 
thing that it seems to be at first sight. So far, for 
example, as the human mind is concerned, we could have 
no cognisance at all of motion if only one thing existed. 
Just as every force is dual, so is motion dual. We say 
that a thing moves when it alters its distance from other 
bodies, and if there were no other bodies we could not tell 
whether one body moved in space or not. It may be said 
that we are trenching upon metaphysical ground. Perhaps 
so; but it is very difficult to think of what goes on around 
us without becoming a little metaphysical. Dr. Lodge 
himself has not succeeded in escaping. Thus, speaking of 
the curvilinear motion of a point, he says, “a point moving 
in a curve, besides any acceleration it may have along the 
curve increasing its velocity, possessesan acceleration at right 
angles to the curve, or normal to the direction of its motion; 
this acceleration being proportional to the curvature of the 
curve, and affecting only the directionand not the magnitude 
of the velocity. Its magnitude is the rate at which velocity 
normal to the curve is gained by the point. This normal 
acceleration is called centripetal acceleration, and is 
further discussed in Sec. 54—57, where it will be found to 
be proportional to the square of the velocity of the point 
as well as to the curvature of the curve, to be equal in fact 


to v* x ‘ This is by no means the most satisfactory 
passage in the book. It is immediately followed by, 
“ Although the point is always gaining velocity normal 
to the curve or along its radius at this rate, it does 
not follow that it ever possesses any such velocity. It is, 
in fact, impossible for a point to possess any velocity 
except that along the curve or at right angles to the radius 
of curvature; for as fast as velocity along the radius is 
generated, so fast does the direction of the radius change, 
in the same sort of way that a promise for to-morrow need 
never be fulfilled because to-morrow never comes.” We 
have no doubt that Dr. Lodge’s morals are better than his 
logic. Leaving the last few lines out, we have a species of 
metaphysical conundrum presented to the student. The 
whole e might be rewritten with considerable 
advantage. Dr. ge is not original here, and he has 
adopted a lumbering mode of expression which is not 
pleasant reading. The normal student will not be slow to 
ask how it is that a body can at one and the same time 
possess an acceleration and not possess it. How it can be 
accelerated and yet not move faster; and the student a 
little more advanced will see that there is no connection 
at all between the idea involved in the to-morrow promise 
and the change in the direction of the radius. 

We find it extremely difficult to put Dr. Lodge’s book 
down, with the determination that we will write no more 
about it, because almost every page evokes comment. The 
space at our disposal is limited, however, and we must 
hasten to a conclusion, leaving the great bulk of the 
book untouched. It may be said, how does it come to pass 
that so much ought to be written by a reviewer concerning 
a comparatively tiny volume? The answer is simply that 
there is so much in the book to write about. We have 
deemed it imperative that we should point out the weak 
places, or what appear to us to be weak places. We would 
much rather leave these alone; but we have above all things 
the interest of the student at heart, and it is for his sake that 
we point out defects, few and far between, and quite 
capable of removal in a second edition. We have 
always insisted on accuracy of definition as beyond 
all things essential, and we cannot consistently avoid 
calling attention to any failure in this respect. Take, 
for example, the following passage on page 41. Dr. Lodge 
is defining the motion of a particle, and he says:—“ Now, 
matter possesses a certain characteristic property called 
inertia, or power of re-acting against a force applied to 
change its state of motion.” The student reading 
this passage cannot fail to gather from it that matter can 
resist motion, or, to be more accurate, can resist a force 
tending to put it inmotion, But we do not supposethat Dr. 
Lodge intends to convey anything of the kind. Matter is 
entirely inert in the affair; and the force required to impart 
a given velocity to a given amount of matter is not a 
question of resistance but of mass and time. ‘Since 
inertia, then, is a characteristic property of all matter, 
it will serve to measure the quantity of matter in 
any given mass.” This is quite true, but it is also true 
that it may be employed to measure the time during which 
any force acts, or, the time and the mass being given, to 
measure the force. ‘To recapitulate, then, mass means 
quantity of matter, and is measured by inertia.” But 
inertia, Dr. Lodge ought to have added, is measured by 
time as well as by mass. 

One word in conclusion. We have said that Dr. Lodge 
has made vast strides in the matter of definition, and 
this is in no way inconsistent with our criticisms; be 
it remembered that we have dealt only with the 
few imperfections of the book, leaving its perfections 
to take care of themselves. In a great many places Dr. 
Lodge writes in a way that can leave tne student for not 
one moment in doubt. His illustrations are so well 
selected, and he speaks such common-sense straightforward 
English, that there can be no mistake or confusion of 
mind. All that part dealing, for example, with the com- 
position and resolution of forces is as nearly perfect as 
anything of its kind can be. We are sorely tempted to 

uote, but we must forbear. Our last word concerning 
the little volume is that it is the best elementary text- 
book of mechanics that has yet been written, and to the 
student who is teaching himself it will prove invaluable. 
The price of the book is only three shillings, so that it is 
within the reach of the multitude. 


Tables for Setting-out Curves from 101ft. to 5000ft. Radius. 
By H. A. Cutter and F. J. Epce, London: E. and F. N. 
Spon. 1885. 47 pp. 

Tuis is a handy little pocket-book of lengths of normal off- 

sets from tangent lines of given lengths for curves from 

101ft. to 5000ft. radius, advancing by lft. up to 150ft., by 
2ft. from 150ft, to 250ft., by 5ft. from 250ft. to 500ft., by 


10ft. from 500ft. to 1000ft., by 20ft. from 1000ft. to 
2000ft., by 50ft. from 2000ft. to 5000ft. A brief, but 
clear, explanation of their use is given, from which any 
one who hed not the slightest idea of the way to set out a 
curve could learn in a quarter of an hour; and it is 
needless to say that the tables are useful and in a handy 
form for every one who has to set out curves for any 
urpose. The only tables of any value which have hitherto 
on published are Kennedy and Hackwood’s “Tables,” 
published by Spon, and Beazelay’s “ Tables,” published by 
Crosby Lockwood. The latter is exclusively based upon 
Rankine’s method, which requires the use of a theodolite ; 
Kennedy and Hackwood’s tables give both methods, but 
are not arranged in the form of Cutler’s tables, being 
limited to radii of chain measurements, whereas Mr, 
Cutler’s are all in feet, and the offsets in feet and inches. 
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THE TELPHER LINE AT GLYNDE. 


THE experimental telpher line at Weston, under the system 
of the late Professor Fleeming Jenkin, has resulted in the 
construction of a telpher line to do real work at Glynde, on the 
estate of Lord Hampden, near Lewes. Professor Fleeming 
Jenkin had begun the construction of the Glynde line, Mr. 
Arthur Brewtnall being his assistant. After the death of Pro- 
fessor Fleeming Jenkin in June last, Professor Perry was 
appointed his successor as the engineer to the Telpherage Com- 
pany. The Glynde line has now been completed, and was formally 
opened on Saturday last by Lady Hampden, who started a 
loaded train on the line electrically. A special train conveyed a 
large number of visitors from Victoria station to Glynde, among 
the company being Sir Frederick Abel, Admiral Sir Edward 
Inglefield, Mr. M. R. Pryor (chairman of the Telpherage Com- 
pany), Mr. W. H. Preece, Mr. Latimer Clark, Mr. Edward 
Woods, Mr. T. R. Crampton, Mr. Swan, Mr. E. A. 
Cowper, Mr. W. H. Massey, and Mr. Charles Wood. The line 
is a double one, nearly a mile in length, and is composed of 
two sets of steel rods, jin. in diameter, supported on wooden 
posts of T-shape, and about 18ft. high. The wires are supported 
one on either end of the cross-piece of the T, which is 8ft. long. 
The carriers, or skips, as they are technically termed, are iron 
trough-shaped buckets, each holding about 2 cwt., and suspended 
from the line by a light iron frame, at the upper end of which 
is a pair of grooved wheels running on the line of rods. A train 
is made up of ten of these skips, which are in electrical con- 
nection with each other, and with an electrical motor, which is 
placed in the middle of the train, having five skips in front of 
and five behind it; the dynamo machine used as the motor is of 
Reckenzaun’s design. At a point about midway of the length of 
the line is the engine-house, in which is a steam engine for driving 
the dynamo machines. From these latter the current is led to 
the line, and thus to the electrical motor which moves the train. 
The use to which the line is put is to carry clay from a pit to 
the Glynde railway siding, whence it is delivered ‘into trucks 
and transported by rail to the works of the Newhaven Cement 
Company. At the charging end of the telpher line the skips 
are loaded each with about 2cwt. of clay, the train thus 
carrying 1 ton. A labourer, by touching a key, starts the train, 
which travels at a speed of from four to five miles an hour along 
the overhead line to the Glynde station. Arrived there another 
labourer upsets each skip as it passes over a railway truck, into 
which the clay is thus loaded. This upsetting, however, will 
eventually be performed automatically by means of a lever on 
each skip, which will come in contact with a projecting arm as 
it passes over the truck. The labourer at the discharging end of 
the line has full control over the train, and can stop, start, and 
reverse it at will, as can also the man até the other or loading 
end. There are two trains at Glynde, but only one is at present 
used, that being found sufficient to deliver 150 tons of clay per 
week at the station. The trains need no attention when run- 
ning, as they are governed torun at the same speed both on 
rising and falling gradients. An automatic block system is 
provided, so that as many as twenty trains can be run on the 
line without the possibility of collision. The telpherage 
line at Glynde being the first erected is still capable of 
improvement in detail, but it successfully demonstrates 
Jenkin’s proposals for working the equivalent of a wire-rope 
railway by electricity instead of by the teledynamic system of 
Hirn and others, although time is necessary to prove its com- 
parative practical utility and efficiency. 


Mr. JouHn CLARE.—The death is recorded of Mr. John Clare, of 
Liverpool, a well-known nautical inventor. was one of 
the persons who suggested the protection of war vessels by means 
of iron plates, out of which theory the existing system of iron ship- 
building was developed. On the ground that his suggestions had 
been practically adopted and carried out by the officials of the 
Government dockyards, Mr. Clare made a claim upon the Govern- 
ment for a sum of about a million sterling for compensation. The 
claim was rejected, and the matter was several times brought under 
the attention of Parliament, but with an unfavourable result. In 
1856 Mr. Clare published his correspondence with the Admiralty 
under the title of “‘ Mechanical Defects of things resembling Iron 
Ships, but constructed upon the Tin-pot Principle.” In 1868 he 
published a work entitled “‘ Life Preserving ry hydrodynamically 
developed upon Metallic Principles, and now forming the National 
Defences of great Britain.” 
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THE GROWTH OF A SUCCESSFUL WATER-TUBE | the other hand, it became a serviceable and practical design, , 
BOILER. 


Tur Babcock and Wilcox Company has recently published in the | 
United States an account of the process of development which the | 
water-tube boiler made by the company has undergone. This 
paper contains much that can hard iy we think, fail to | 
interest our readers. It is a record of those failures which | 
are more instructive than successes, and may supply valuable | 
information to many individuals who fancy that they have already 
invented a better water-tube boiler than any in the market. 
The Babcock boiler was brought out in 1867. The engravings 
not only show styles which were, at the time they were built, put 
out as their regular manufacture, but also many forms with which | 
extensive experiments were made to determine their practical 
value, and include several styles of boilers originally built by other | 

rties, the patents for which were subsequently purchased by the 

bcock and Wilcox Company, on account of their close approxima- 
tion to their system of inclined heating tubes ted to an 
elevated steam and water reservoir, having a continuous circula- 
tion of the water through the same, and a passage of the heated 
gases at right angles to the line of the tubes. These principles 
they have adhered to in all constructions. Where only slight 
modifications in the general design have been tested no special cuts 
are given, a brief description answering every purpose. Each 
red for convenience of reference. 

No, 1 (page 322).—The original Babcock and Wilcox boiler. The 
main idea wassafety; to it allotherelements were sacrificed wherever 
they conflicted. The boiler consisted of a nest of horizontal tubes 
serving as steam and water reservoir, placed above, and connected 
at each end by bolted joints to a nest of inclined heating tubes 
filled with water. Internal tubes were placed in these latter to 
assist circulation. The tubes were placed in vertical rows above 
each other, each vertical row and its connecting end forming a 
single casting. Hand holes were placed at the end of each tube 
for cleaning. 

No, 2 (no engraving).—The internal circulation tubes were found to 
hinder, rather than help, circulation, and were left out. Nos, 1 and 2 
were found to be faulty in both material and design, cast metal 

roving itself unfit for heating surfaces placed directly over the 

re, cracking as soon as they became coated with scale, and unable 
to transmit the heat received to the water inside. 

No. 3(noengraving).—W roughtiron tubes weresubstituted for the 
cast iron heating tubes, the ends being brightened and laid in the 
mould, the headerscaston. Thesteam and water capacity was insuf- 
ficient to secure regularity of action, having no reserve upon which 
to draw when irregularly fed or fired. The attempt to dry the wet 
steam produced, by superheating in the nest of tubes which formed 
the steam space, was found to be impracticable; the steam 
delivered was either wet, dry, or superheated, according to the 
demands upon the boiler. Sediment was found to lodge in the 


lowest point of the boiler at the rear end, and the exposed portion | }, 


of the castings cracked off when subjected to the heat. 

No. 4.—A plain cylinder boiler carrying the water line at the 
centre, leaving the upper half for steam space, was substituted for 
the nest of tubes, e sections were made as in No. 3, anda 
mud-drum added to the rear end of the sections at the lowest 
point farthest removed from fire ; the gases passed off to the stack 
at one side without coming in contact with it. Dry steam was 
secured by the great increase of separating surface and steam 
space, and the added water eT furnished a storage for heat to 

le over the irregularities of feeding and firing. By the addition 
of the cylinder boiler it lost one of its elements of safety ; but, on | 


retaining all the other elements of safety except small diameter of 
team reservoirs, which never exceed the 36in. in diameter and are 


removed from the direct action of the furnace. The difficulties © 


encountered in securing sound joints between the wrought iron 
tubes and the cast iron headers made a change of this detail 


ecessary. 

No. Wrought iron water legs were substituted for the cast 
iron headers ; the tubes were expanded into the inside sheets, and 
a large cover placed opposite the front end of the tubes for cleaning. 
The s' position of tubes, one above the other, was intro- 
duced and found to be more efficient and economical than where 
the tubes were placed in vertical rows. In other respects it was 
similar to No. 4. 

No. 6.—A modification of No. 5, in which longer tubes were | 
used with three passages of the gases across them, to obtain better 
economy. A number of this type were built, but their excessive 
first cost, lack of adjustability of the structure under ing 
temperatures, and the inconvenience of transporting the last two | 
styles, together with the commercial” engineering of several 
competing firms then in the market, who made a selling point of | 
their abi - to add power to any given boiler after it had once | 
been e » led to 

No. 7.—In this, separate T-heads were screwed on to the end of | 
each inclined tube; their faces milled off, the tubes placed on top 
of each other, metal to metal, and bolted together by long bolts 
ing through each vertical section of tubes, and the connecting | 

xes on the heads of the cylinder. } 

No. 8.—Experiments were made on four es of the gases | 
across the tubes, and the downward circulation of the water at the | 
rear end of the boiler was carried to the bottom row of heating | 


tubes. 

No. 9.—An attempt to reduce the amount of steam and water | 
capacity, increase the safety, and reduce the cost. A drum at 
right angles to the line of the tubes was tried, but found to be 
changes in Nos. 8 and 9 were not found to possess any advan le | 

No. 10.—A move in the same direction. A nest of small hori- | 
zontal drums 15in. in diameter were used, instead of the single 
drums of large diameter ; a set of circulation tubes being placed | 
at an intermediate angle between the main bank of heating tubes 
and the horizontal tubes, which formed the steam reservoir, to | 
return the water carried up by the circulation to the rear end of | 
the heating tubes, allowing the steam only to be delivered into the | 
small drums above. The result was exceedingly wet steam, with | 
no improvement in action over No. 9. The four ns of the 
gases did not add to the economy in either Nos. 8, 9, or 10. 

No, 11.—A trial of a box coil system in which the water was | 
made to traverse several times through the furnace before being | 
delivered into the drum above. The tendency was to form steam 
in the middle of the coil and blow the water out from each end, | 
leaving the tubes practically dry until the steam found an outlet | 
and the water returned. This boiler had a defective circulation 
and a decidedly geyser-like action and produced wet steam. All | 
the above t; 
number of bolted joints between their several parts, and many of | 
them leaked seriously from unequal expansion of the parts as soon | 
as the heating surfaces became scaled; enough boilers having been | 
placed at work to demonstrate their unreliability in this particular. | 

No. 12.—Water boxes formed of cast iron of the full width and | 
height of the bank of tubes were made of a single casting, which | 
were bolted to the steam water drum above. 


No, 13,—A wrought iron box was substituted for the cast iron. | 


, with the exception of Nos. 5 and 6, had a large | is req 


In this stays were necessary and were found, as is always the case, 
to be an element to be avoided wherever possible. A slanting 
bridge wall underneath the drum was introduced to throw a larger 
— of its surface into the first combustion chamber above the 

nk of tubes. This was found to be of no special benefit and 
difficult to keep in good order. The company then made a thorough 
investigation of their previous experiments, examined their 
boilers in use and settled down on the style next shown. 

No. 14.—Each vertical row of tubes were expanded at each end 
into a continuous header cast of car wheel metal, the headers 
having a sinuous form, so that they would lie close together and 
admit of a staggered position of the tubes in the furnace. Bolted 
joints were discarded, with the exception of those connecting the 

eaders to the front and rear end of the drum and the bottom of 
the rear headers to the mud drum. Even these joints were found 
objectionable and were superseded in No. 15, two cuts of which 


| are given in order to more thoroughly explain its construction. 


No. 15.—The general form of construction of No. 14 was adhered 
to, but short pieces of boiler tube were used as connections between 
the sections and the drum and mud-drum, their ends being 
e led into adjacent parts with a Dudgeon expander, the same 
as the rest of the tubes. At this time an increased length was 
given to the tubes, bringing them up toa maximum of 18ft., and 
it was found necessary to employ tubes of 4in. in diameter instead 
of the 34in. tube previously u: This boiler was also suspended 


| entirely independent of the brickwork by means of columns and 


girders, and the mutually deterioratin 
the brickwork, where one was su: by the other, were avoided. 
A fancy cast iron front was , and of this style a large number 
of horse-powers have been built. It is still used where a fancy job 
is 3 

No. 16.—Flanged steel drumheads were substituted for those 
made of car-wheel metal; the drum is longer than the previous 
ones, giving greater steam and water capacity. Wrought iron is 
substituted for cast in the fronts, to avoid cracking. This is their 
standard boiler for regular work. Special settings and designs are 
built where ial service is requi 

No. 17.—Shows the boiler as erected to fire with blast-furnace 
gases. 

‘ No. 18.—Erected to economise the waste heat from a puddling 
‘urnace, 

Nos. 19 and 20.—For fire protection B ay ney the chief require- 
ments are ability to raise steam quickly and hold the pressure, 
economy of fuel and dryness of steam being of secondary considera- 
tion. To accomplish this a boiler with a large amount of grate 
and heating surface containing a small quantity of water is used. 


strains of the boiler and 


| two very successful forms being shown in Nos. 19 and 20, both of 


which serve their special purposes admirably, but would not be 
either economical or desirable where steady power is required. 
Their small water and steam capacity demand close attention to 
regularity of feeding and firing, and the steam delivered is not 
sufficiently dry to secure the best engine economy. The ability 
safely to carry high pressures and place an equal amount of heating 
surface ber np bey per cent. less into 20 per cent. less space than 

uired for the ordinary form of high-pressure marine boilers, 
led to early experiments in this field. 

No, 21.—A design similar to No. 5, the cylinder boiler being 
replaced by a return tubular, to increase the surface. A setting 
formed of stayed water sides, rivetted to and opening into the 
drum above, was used. The surface added by the return tubes was 

eir lency to cause priming eeping the whole 
engaging vurtnes in state of 
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No. 22.—A larger boiler, similar in design to No. 21, having 
three passages of the gases across the tubes. The water sides 
formed in sections of water slabs, and all joints between the 
made by expanded tubes, as in No. 15. The rear end of the two 
cylinder boilers, forming the steam and water space, were tapered 
to allow the gases to pass off between them to the stack. The 
stayed water sides were found to be a constant source of annoy- 
ance. The first cost was excessive, they were difficult to keep 
clean, and were consequently abandoned in favour of walls made 
up of water tubes. 

No. 23.—Similar to No. 22, but with water walls formed of 
nearly vertical tubes, made up into sections by expanding their 
ends into headers, the secti ing ted to each other and 
to the upper cylinders in turn by expanded tubes, the whole sur- 
rounded by a sheet iron jacket. On account of the position of the 
hatch in the ship in which it was placed, the return flues through 
the drums were used to bring the gases to the forward end of the 
boiler again. 

No. 24.—The side tubes were placed vertically, and the return flues 
through the drum left out. In Nos. 21, 22, 23, and 24 the delivery 
of the circulation from the side water walls and side tubes into 
the whole length of the drum on each side caused priming. All 
attempts to gain economy by carrying the gases through the steam 
and water drum were abandoned, as it was found detrimental to 
the working and did not produce any better economy; the gases, 
after having travelled over a certain amount of water-tube heating 
surface, were not at a sufficient temperature to warrant the use of 
either return flues or fire tubes. 

No. 25.—This is the style of marine boiler finally settled upon 
by the Babcock and Wilcox Company. In this the side walls are 
formed of a series of inclined tubes, laid at the same angle as the 
main heating tubes. These tubes have excentric ends of smaller 
diameter than the body of the tubes, to allow for metal in the tube 
sheets between each pair of tubes. The distance between the holes 
in the tube sheets are slightly less than the largest diameter of the 
tubes, so that by revolving them in their seats, one against the 
other, before expanding, a line-to-line contact is made the whole 
length between each two tubes, forming a practically tight water 
wall without stays, which is in turn enclosed by a sheet iron 
jacket, caulked and made tight against air, gas, and fire leaks, 
the small spaces not protected by the side tubes being filled in 
with special make of fire brick. The ends of the tubes which form 
the main heating surface of the boilers are made especially heavy, 
and are run through and expanded into both the front and rear 
sheets forming the water-boxes, the end projecting to form the 
hand-hole seat for the cap which covers it. An opening is made 
through the top and bottom side of each tube, between the front 
and rear sheets of the water-box, to connect it with the water 
space. By this arrangement the use of the ordinary form of stays 
is done away with, the stays formed by the prolongation of the 
water tubes answering every pu . The results obtained from 
furnaces lined with firebrick were found to be better than where 
the fire was surrounded by heating surfaces. 

No. 26 is designed for a tug. For large powers three passes of 
the gases across the tubes are used. As to the practical working 
of the water-tube system, as set forth above, we cannot do better 
than copy one paragraph from their latest circular :—‘‘ In twenty 
tests, during which over 3000 tons of water were actually evapo- 
rated with a great variety of coals, the boilers exerted 344 per 
eent. more than their rated power, and gave an average evaporation 
of 11°292 lb. of water from 212 deg. made into steam at atmospheric 
pressure for each pound of combustible. The average evaporation 
= hour per square foot of surface was 3°71 lb. of water, requiring 

ut 8°08 square feet of heating surface per actual horse-power 
developed.” 


NORTH-EAST COAST INSTITUTION OF ENGI- 
NEERS AND SHIPBUILDERS. 


On the 14th inst. Mr. W. Boyd, president, delivered the follow- 
ing inaugural address:— | 

After hearing the report made by the Council upon the proceed- 
ings of the last session, I think the members of this Institution 
may congratulate themselves that the present position of affairs is 
as favourable as the most sanguine could have hoped for twelve 
months ago. A list of 452 members, of all classes, indicates that 
the society has supplied a want of the district, in a manner and to 
an extent that was desired by its promoters. The state of our 
finances shows, I hope, that we are building up our Institution on 
a sound basis, and that due economy and care has been exercised 
by the secretary and Council. Thirdly, but certainly not last in 
importance, whether regarded from the point of view of the 
immediate present, or whether reviewed in reference to its influence 
on the more distant future of the society, comes the question of 
the papers read before us throughout our first session. I regard 
the retrospect as eminently satisfactory. It would not have been 
wonderful, indeed, had it been, to some extent, otherwise. You 
will remember that it was not until the month of November last 
that our preliminary labours were completed, and that the inaugural 
meeting was not held till November 28th. At that time no papers 
were actually promised, but between that date and May of this 
year we were able, by the great energy of our late hon. secretary, 
and by the goodwill and hard work of some of our members, to 
present six papers for your consideration, all of them of value, and 
all of them communications of the type and character we wish to 
encourage. On each of these papers discussions took place, in 
some cases of special interest and value, and it is to these discus- 
sions that special attention and every possible encouragement 
ought, in my opinion, to be given. Short, well-considered papers 
on interesting subjects may be the means of giving rise to valuable 
debates; and if I may venture to add a word of caution, it is only 
to say that these debates should, in the first place by the speakers 
themselves, and secondly by the chairman, be rigidly confined to 
the subject under discussion, otherwise they are liable to become 
discursive, feeble, and parochial. The opportunities for satisfactory 
debates and discussions are greatly increased when a synopsis of 
the paper can be in the hands of members prior to the meeting. 
The Council were able to accomplish this in some of the concluding 
papers of last session, and I imagine they will, if possible, extend 
the system during the present winter. There is another subject to 
which I should here like to direct some attention. It is that of 
the graduate section of the Institution. At aga it is in a state 
of infancy. We must not expect to accomplish everything all at 
once, and I can assure the members generally that during last 
session the efforts and energies of the Council were so occupied 
with endeavours to get the Institution as a whole into working 
order, that they had no leisure or opportunity to give special 
attention to this matter. At the close of the last session we had 
thirty-nine enrolled graduates, and I feel convinced that a con- 
siderable accession to these members ought, and must, be made 
without delay. If one considers the number of young men in a 
state of pupilage employed in shipbuilding and engineering works 
in this district, it must be evident there ought to be a large and 
fertile field for the enlistment of recruits, to whom familiarity 
with the usages of such a society as this, and by degrees the 
acquirement of the power of expressing their opinion and ideas 
before an assemblage of critical friends, would prove an immense 
advantage and gain to them in after-life. Whether it would be 
well to aim at the establishment of a separate graduate section is 
a matter for careful consideration, and on which I am hardly pre- 
pared to offer a definite opinion. The constitution of our socie 
differs in some respects from that of the similar society in Scotland, 
insomuch as many of those who in that society find a place in this 
graduate section are, with us, full-blown “members.” Moreover, 
I am one of those who believe in the maxim that “‘ unity is 
strength,” and that we should be careful lest, in modifying too 
rapidly our present constitution, we weaken the efficiency of the 
whole, Be this as it may, 1 do without hesitation commend this 
matter not only to the Council, but to the general consideration of 


our members, feeling sure that means may be devised to give 
encouragement and afford attraction to the younger members of 
our profession—by whom, after all, our science is to be carried 
forward—without incurring the penalty of the weakened and 
divided efforts which I have deprecated above. 

From my acquaintance with addresses delivered on such occa- 
sions as this, I am led to the conclusion that they divide them- 
selves into three classes:—(1) The ‘‘ Historical,” which endeavours 
to place before the audience a résumé of the great achievements of 
the past. (2) The ‘‘ Technical,” treating of that particular sub- 
ject in which the speaker considers he is most at home, or about 
which he has something novel to communicate. (3) The ‘‘ Sug- 
gestive,” when, diffident of his own powers to accomplish anything 
that will satisfy himself in either of the above classes, the speaker 
seeks refuge in the exposition of his ideas on some few topics 
which, he ventures to hope, will arouse the interest and claim the 
attention of his hearers for the time at his disposal. It is my 
intention, for a very short time, to ask your indulgence while I 
move on the lines indicated in the last-mentioned form of address, 
because, amongst other reasons, I think it is the true and most 
suitable course to pursue on such an occasion. Historical addresses 
may be read ad nauseam; the technical address trenches too 
closely on the province of an ordinary paper; whereas, if any 
worthy theme for thought or action can be suggested by the 
remarks which fall from the chair at the commencement of the 
session, the objects for which such-like societies are formed may 
be helped forward and assisted. 

The first subject to which I wish to ask your attention is that of 
the employment of mild steel for various purposes connected with 
shipbuilding and marine engineering. At first sight this may 
appear an ‘‘ oft-told tale,” and one on which it is impossible to say 
anything new or interesting; but some considerations have lately 
come to my notice which, in my judgment, are worthy of careful 
attention. Those among us who are members of the Institute of 
Mechanical Engineers will have noticed—and doubtless some 
others have done so likewise—that the president of that society 
devoted his address, delivered at the summer meeting in Lincoln, to 
the consideration of the applicability of steel to a large number of 
constructions, ranging from the Atlantic liner to railway sleepers. 
The success which has attended the introduction of mild steel in 
the construction of marine boilers is so marked that but one 
opinion exists as to the suitability of this material for such pur- 
poses; and, as Mr. Head says, ‘‘ marine boilers are now scarcely 
ever built of iron.” One contributing cause for this development 
is doubtless the employment of the higher pressures now in daily 
use ; or, perhaps, to speak more correctly, the capabilities of this 
material have assisted to render possible such advances in pressures 
as would otherwise have been out of the question. But, be this as 
it may, call it as you like, cause or effect, there can be no question 
as to the success. Steel boilers built by the company with which 
Iam connected, in the spring of 1878 (seven and a-half years ago) 
are now running without having cost a penny for repairs, and 
practically in as good a condition as ever; and doubtless other 
manufacturers could bear similar testimony. 

So far, I imagine, the experience of all will be found to agree. 
But when we come to the employment of mild steel for shipbuild- 
ing, then there would seem to be some difference of opinion. Mr. 
Head says, in reference to steel ships, that although the advan- 
tages of steel in cases of ‘‘ slight collisions, grounding in moderate 
weather, and so forth,” are undoubted, yet that “‘ there have been 
cases of steel ships returning from voyages more or less strained, 
and out of shape in a way rarely experienced previously ;” and 
further, that the severity of the tests applied to steel materials by 
Lloyd’s Registry is “‘ suggestive that Lloyd’s Committee have for 
long been themselves apprehensive that 20 per cent. is far too great 
a reduction to allow.” These two latter statements seemed to me 
to be so much at variance with my own experience, and so different 
from the general belief, that I have taken some trouble to inquire 
into the soundness of the views thus expressed. 

It so happens that within the last few months I have had direct 
experience on the question of the behaviour of iron and steel in 
cases of grounding. My company have just had under repairs two 
steamers which had been ashore—one a steel ship of 1351 tons 
gross register, the other an iron ship of 2190 tons gross register. 
I do not propose to trouble you with a detailed description of each 
accident ; but in the case of the steel ship the bottom of the vessel 
was severely indented for a dist of upwards of 30ft. The 
point which first came in contact with the rocks was situated on 
the port side, about 5ft. or 6ft. outwards from the keel, and about 
20ft. or 25ft. from the stem, and the indentations continued for a 
length of about 30ft. abaft of this point. These indentations 
existed between each frame about 2hin. to 3in. deep in the worst 
places, gradually diminishing towards the after end of the ship. 
About one dozen of the frames were cracked and broken through 
the rivet holes, and a very large number of the small intercostal 
plates were curled up exactly as if they had been flanged in a 
smith’s fire. Notwithstanding this severe punishment, thirteen 
shell plates out of fifteen were heated in the furnace, straightened, 
and replaced. The remaining two plates, however, were so 
severely crushed by the heel of the frame to which they were 
attached as to be condemned; but they showed no signs of frac- 
ture, and all the small intercostal plates were straightened and 
replaced. To such an extent was this restoration carried on, that 
78 per cent. of the material damaged by the accident was repaired 
aa restored to its original place in the vessel. 

In the case of the iron ship the damage caused by the accident 
was much more severe. The injury lay more in the centre of the 
ship, and extended from about 20ft. abaft of the stem for a distance 
of some 170ft. towards the stern, The bar keel was forced up or 
hogged some 3in. or 4in., which was transmitted through the 
centre keelsons and hold stanchions to the tween and upper decks, 
even resulting in the fracture of the hatch combings. About 
eighty-four shell plates were damaged, with corresponding a ye | 
to floors, frames, and zeverse bars, as well as the fore and aft 
girders in the water ballast tank. According to the best estimate 
I can make only about 33 to 35 per cent. of the damaged material 
could be worked in again. Ido not wish it to be understood that 
in this case of the iron ship the damage could, under any circum- 
stances, have been limited to the extent to which the steel ship 
suffered, for I must admit that in the iron ship the seat of the 
injury lay in that part of the vessel where it was most readily 
communicated to the rest of the structure, but notwithstanding 
this admission, I do believe that if she had been built of steel the 
injury would have been less extensive and more localised. The 
difference seems to me to lie in this, that the more pliable mate- 
rial lends itself more easily to local injury, and that the damage is 
thus confined within narrower limits, whereas, in the case of the 
more brittle material of iron, the local injury is more thoroughly 
transmitted into the general structure of the vessel, and in this 
way becomes more extensive. In addition to this the softer mate- 

ial can be straightened and replaced in a manner not possible, to 
the same extent, with iron plates and angles. 

With regard to the “straining” of steel ships, and the 
“reduction of 20 per cent.” in the scantlings, no direct evidence 
has come under my personal notice, but the first authority in the 
country, Mr. Martell, the chief surveyor for Lloyd’s istry, 
speaking at Glasgow, says that his attention having been called to 
the matter, he has made himself, and has caused to be made from 
Lloyd’s surveyors at the outports, ‘‘ exhaustive inquiries,” and that 
in no case could he find it clearly proved that a steel ship “‘ had 
failed for want of general constructional strength,” even after 
“* having done heavy work, carrying deadweight cargoes.” He did 
find, however, that some steel ships had strained locally, but that 
this was due to oversight, where “ the continuity of strength was 
not kept up.” This is Mr. Martell’s evidence, and I consider 


has been adduced showing that the 20 per cent. reduction from 
iron, admitted by Lloyd’s Registry, was too great as a maximum.” 
This question of the employment of a pliable material, such as mild 
steel, is of paramount importance to this district, for this reason, 
that forthe production of the material nowin use our local Cleveland 
iron is inapplicable. As you are all wellaware, mild steel is produced 
in the Cleveland district from Cleveland ores on what is called the 

ic process, which complies with all Lloyd’s requirements exceptin 
regard to the tensile test, which at present ranges from 28 to 
32 tons, whereas the basic steel ranges from 24 to 27 tons; and 
though I may have appeared to question some of the conclusions 
of my friend, Mr. Head, I do most cordially — him in the hope 
that some modification of Lloyd’s rules may be made to allow of 
the use of our local steel in vessels classed under their register. It 
will, at any rate, be a tested material, and this, to some extent at 
least, would possess, in my judgment, advantages over such iron as 
is commonly used in shipbuilding; and even if vessels were con- 
structed of scantlings somewhat thicker than allowed under the 
present rules for steel, we should surely have structures equally 
reliable and trustworthy, while combining such advantages for 
repairs as I have endeavoured to indicate above. While I write I 
am informed that a very careful investigation into the character of 
this basic steel is being conducted at this t in the Cleveland 
district by Lloyd’s surveyors, and the result of that inquiry will be 
looked for with great interest by all concerned in the shipbuilding 
and shipowning of the North-east Coast. 

I desire now to lead your thoughts in a different direction. 
During the last few years the Council of the Institute of Mechani- 
cal Engineers have devoted certain sums of money to the encourage- 
ment of original research and investigation, and committees have 
been appointed to deal with subjects such as friction, rivetted 
joints, &c. &c. Similar action is customary in our local Mining 
Institute and several other societies. I must admit that our cir- 
cumstances differ from those of the two wealthy bodies I have 
named, but it seems to me that in this direction the efforts of such 
a society as ours might advantageously be exerted. Such researches 
do, in my judgment, give a practical usefulness, and many times 
result in sound reliable information being elicited, not only to the 
benefit of science generally, but also in a secondary way raise the 
standard of the institution by which they are conducted, and 
remove from it the reproach that its labours are confined to the 
expenditure of paper and printer’s ink, with the addition of the 
vice of too much talking. In an extreme youth like ours, barely 
removed from the nursery, great efforts in this direction cannot be 
expected, but we might, I fancy, make a beginning. We have a 
small balance in hand, and possibly some of our wealthier members 
might—if they approve of such a course—make a timely grant in 
aid; but I suggest whether it would not be possible during the 
coming session to inaugurate such a custom which might lead to 
greater things hereafter. The question of friction and the best 
mode of applying lubricants has, as I have said, been dealt with to 
a certain extent by the Mechanical Engineers, and they have also 
dealt very fully with rivetted joints, but in each of these cases 
there is still a wide field for further inquiry left remaining. Then 
there are numberless questions of shop management, such as the 
best form of punch and die, the best form of cutting tool, or the 
best form of drill, on which subjects a certain amount of experi- 
mental inquiry has been made, and given to the public, but which 
might be advantageously collected, and, either with or without 
further investigation, placed in a collected form, and be valuable 
and useful to those in whose hands such reports are placed. 
Another example is that of forced draught, about which much has 
been written and on which much money has been expended, and 
which is, undoubtedly, a matter that must engage the practical 
attention of engineers in the near future, but about which, never- 
theless, our knowledge and information is at present vague and in- 
complete. Any one or more of these subjects might, I think, be 
examined into and reported upon by committees of such an institu- 
tion as ours, at comparatively small cost, and still the result might 
be greatly to our collective and individual benefit. Following upon 
these, another and most important subject has for a long time 
occurred to me to be in a most oy condition—I refer to what 
is known as nominal horse-power. The condition of this matter 
can only be described as one of absolute chaos. It is impalpable, 
undefinable, and, moreover, absolutely useless as an indication of 
relative value. Some may say that the question is entirely a com- 
mercial one, and as such ought not to come within the range of 
our attention as a scientific or practical body. With this view I 
do not concur, for the simple reason that some convenient mode of 
comparative definition of the power of machinery is absolutely 
necessary, and if such a society as this could contribute to place 
such a matter on a sounder basis, and one which should, at one 
and the same time, be scientifically correct and commercially con- 
venient, its efforts would not, I think, be wasted. 

It may be within the recollection of some present, that, in the 
year 1878, an inquiry into this subject was commenced by the 
Board of Trade and Lloyd’s Registry, and the views of many engi- 
neers were solicited thereupon. Among those who went most ex- 
haustively into the question was my friend Mr. F. C, Marshall, 
who drew up a very careful report of the whole subject, and pro- 
posed certain formule for general adoption. Time will not allow 
me to lay these before you in detail; suffice it to say, that Mr. 
Marshall took as his starting point that the stroke of the piston 
and the working pressure in the boiler should form elements in the 
calculation instead of confining it to the simple diameter of the 
cylinders as was then, and is still, the very insufficient method in 
use. At that time the triple expansion engine was unknown, and 
the formule proposed merely had reference to four types, the 
compound screw, the compound paddle, the simple expansion 
screw, and the simple expansion paddle engine. The value of 
the suggestion was fully admitted by the two bodies I have named, 
but Mr. Parker, reporting to his committee in September, 1878, 
stated that as the difficulties in formulating a rule universally 
applicable were, apparently, so great, and as the description 
‘registered horse-power” was so misleading, he recommended 
that it should be omitted altogether from the register book. e 
committee did not, however, see their way to adopt Mr. Parker’s 
recommendation, and the matter was allowed to drop. Mr. Trail) 
also wrote in July, 1878: ‘‘ The more we go into it, the more appa- 
rent the difficulties become.” Where such eminent authorities 
have failed, it seems presumption for others to expect any measure 
of success; but events move fast now-a-days, and it is seven or 
eight years ago since this inquiry was made, and in view of the 
able men we number among us, capable, as engineers, of dealing 
with the vendor’s side of the question, or as shipbuilders and ship- 
owners with the purchaser’s side, it does not strike me as wholly 
beyond the bounds of possibility that a renewed investigation of 
the matter at this time might lead to a report from such a society 
as ours, which might, at any rate, usefully call attention to present 
anomaliesand absurdities, and be the means of assisting those in autho- 
rity, and others concerned, toadopt some more sensible, scientific, and 
sound calculations. The newer types of engines now coming into 
use seem to point to the present as a singularly opportune moment 
at which to approach this inquiry. Old ideas will have to be aban- 
doned, and old methods improved upon, and I can conceive it pos- 
sible that careful inquiry might recommend the entire disuse of 
the misleading term of ‘nominal horse-power,” substituting in its 
place that of ‘‘ indicated” or ‘‘ developed horse-power;” but in spite 
of the difficulties, which must be obvious to the most cursory 
observer, I venture to commend the matter to your attention, and 
especially to that of the Council of the Institution. I cannot resist 
the opportunity of alluding to one more subject—though, I fear, I 
have detained you too long already—and it is one to which I also 
made reference last year. 

Professor Lyon Playfair, in his address to the British Associa- 


laces the matter on a very different and much more satisf y 
ta In his speech in Glasgow, Mr. Martell made no reference 
to the ye pol cent, reduction of scantling, and I therefore took the 
liberty of communicating with him direct, and in reply to my 
question he writes to me, “‘ No reliable evidence, to my knowledge, 


tion, reminded his hearers that it was only 300 years since we 
became a manufacturing country, and that, according to Professor 
Dewar, in less than 200 years more the coal of this country would 
be wholly exhausted, and in half that time difficult to procure. 
Even the shorter period may appear sufficient to serve our purpose, 
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for, I suppose, long before this, the coal, like the land, will be 
divided up into three-acre plots, with a cottage, and garden, and 
pig; but the professor used the above statements as a strong advo- 
cacy of what he od designated as the “‘ intellectual factor of 
production,” and I may humbly claim that it is this theme on 
which I dwelt last year, when I spoke of the necessity for “‘ 
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of production.” e are met on all sides by falling values, and it 
appears as if it were impossible, except by the operation of the 
natural laws of supply and demand, to effect any alteration on 
this side of the account; but there is abundant evidence to show 
that the other side of the account will respond instantaneously to 
intelligent, well-directed effort. Those who are old enough to 
remember the marine boiler of twenty or twenty-five years ago, and 
compare it with the structures of to-day, need no further evidence. 
The exchange from the brute manual labour of that period to the 
intelligent operations of to-day, is most striking; not only is work 
now produced which would have been totally impossible then, 
but it is procured at comparatively less cost, and the work- 
man himself is raised by the process; instead of his labour 
being expended in coarse, unintellectual efforts, it is now 
employed in the intelligent direction of the machine tools of all 
kinds, which have in so many cases taken the place of the sledge 
hammer and the anvil, the hand-drill and the hammer and chisel. 
In no direction is this more evident than in wood-workin 
machinery, which has been enormously improved of late years, an: 
now-a-days, not only is cost reduced, but a mathematical accuracy 
of parts and a beauty of finish is obtainable, which was beyond our 
reach formerly, Again, the opportunity has lately been afforded 
me of visiting a shipyard on the Wear, where, in spite of very great 
natural difficulties in the site, marked advance has been made in 
economising the gape labour employed in the transport of 
material and such like matters. Such operations have not been 
left solely to old custom or to chance, but have been deliberately 
and ae dealt with; the substitution of hydraulic 
appliances for hand labour has not only materially reduced 
the cost of production in many important items, but has also 
much improved the character of the work. I merely quote 
this inst as an additional support to the arguments shave 
laid before you, and do not in any way attempt a detailed descrip- 
tion of the several novelties and improvements which will indeed 
be more specially referred to in a paper which will be read to you 
later in the session. But the advances which have been made in 
this direction, and of which the foregoing are merely a few typical 
examples, ought not to content us; they should rather act as an 
incentive to further studies in the same direction, to further 
working out and experimenting in the many similar fields still 
untrodden, that lie to our hand, any one of which will, like the 
orchard in the fable, repay the necessary labour if it be only honest 
and thorough. Let us not be satisfied that because a process, or 
design, or mode of manufacture has served us well in the past, 
that it is good enough for to-day, still less that it will meet the 
requir ts and competition of to-morrow; and though we should 
make sure of each single step as we progress, let us not be content 
short of perfection, or, as George Herbert puts it— 

* Sink not in spirit: who aimeth at the sky 

Shoots higher, much, than he who means a tree.” 

Could the urgent necessity for such investigation, and the pressing 
need compelling us boldly and manfully to gird ourselves to the 
task of collective and individual improvement, be brought home to 
each and all of us more forcibly than has been done by two simple 
unadorned statements which have within the last week appeared 
in our daily papers, if we had ee to read and appreciation 
to realise them? Mr. Price, speaking at Jarrow the other day, 
ae to us the simple fact that at this moment vessels of war can 

built at the northern ports of Europe at prices which, leaving a 
fair profit to the foreign capitalist, are nevertheless below the 
actual cost price of similar vessels at Jarrow. Do you realise what 
this means: that we have it on unquestionable and high 
authority that, notwithstanding the extra cost of material, our 
foreign competitors, whether by reason of cheaper labour or 
better technical skill on the part of their officials, or by 
better organisation, either by all these combined or by 
one singly, are passing us in the race for work of this 
special description ; and, as Mr. Price # nrorgann. observes, if the 
information conveyed to him refer only at present to vessels of 
war, the step is but a short one to those vessels of with 
which we in this district are more particularly connected, and that 
the test efforts are successfully being made to overtake us in 
this department also, is within the personal knowledge of many in 
this room. But, strangely, this statement is most remarkably 
borne out by a report of the Société John Cockerill, which was 
given in yesterday's Chronicle, This magnificent establishment 
— 10,315 persons, has turned over work during the year 
ending June last amounting to no less than £1,472,396, and though 
the resulting [ce does not, perhaps, seem to our minds to 
excessive, still it is substantial. But there follows a statement 
to my mind most noteworthy. Whereas the work in hand on 
June 30th amounted to £314,400, at the end of September it was 
£400,000. We do not, of course, know oy what is here 
meant by these words, ‘“‘work in hand,” but it is evident 
that whereas during the last two months we in this country 
see daily records of ironworks closed and shipyards empty, 
and employment for our workmen daily diminishing, this 
great company has received large accessions of trade, and 
thereby gives us ample proof of vitality and progress. I 
can only wish that my eloquence was more powerful, my know- 
ledge greater, and my influence more extensive, to enable me to 
accentuate these striking facts more fully. It may be asked, what 
can we do? First, I say let us each strive earnestly to improve 
that small portion of the production of our beloved country which 
lies under his own hand; and secondly, I would ask whether this 
Institution cannot now take some definite place in improving the 
technical education of our own district. The extended efforts and 
the new departure which is just about to be taken by the College 
of Physical Science is known to all of you, and you may have had 
the correspondence which has recently taken place in public on the 
subject, and have noticed the desire expressed by a relative of my 
own—who was one of the earliest promoters of the college—to 
embrace in the term “‘ engineers” not only those mining engineers 
in view of whose education the idea of a technical college was first 
originated, but also the ‘‘ Marine Engineer and Naval Architect.” 
Cannot we, the members of this Institution, respond in some way 
to this appeal, and even in the midst of our own depression, and 
though the tide be low, show in some slight degree that we do 
recognise the value of high scientific attainments in our daily work, 
and endeavour to render some slight moral, if not pecuniary support 
to this movement, which may be so valuable to ourselves, and still 
more so to those that come after us? My simple duty now remains 
to thank you for your patient attention, to hope that if the views I 
have expressed have not been wholly adopted by all present—indeed 
it is not natural or desirable that they should be—yet that you will 
believe they are the outcome of some thought, and of such attention 
as I have been able to bestow on a few of the multitude of interest- 
ing questions that spread themselves before our eyes to-day ; andI 
feel that I cannot summarise and condense my hopes and wishes for 
the future of this Institution in any better words than by recalling 
to you the lines of our great English poet :— 
“‘ Men, my brothers, men the workers, ever reaping something new ; 
That which they have done but earnest of the things that they shall do.” 


Two powerful vessels are now being constructed at the Elswick 
Works for the Japanese Government. They are called the Naniwa 
Kan and the Takachiho Kan, and both are armed with two 10in. 
and six 6in. Krupp guns. No official trial has yet taken place, but 
at the preliminary trial the former exhibited a speed of 19 knots 
an hour. Some Japanese officers have already arrived to take 
charge of them, and a full complement of officers and men will be 
sent from Japan to take them out. It is expected that they will 
be ready to sail about the end of the year. 


for the week, a falling off in inquiries, and a generally 
lessened activity. Scotch iron is advancing slightly. There is 
more inquiry for Bessemer pig; a few sales have been reported, 
aggregating 100,000 tons. Spiegeleisen is wanted, and there are 
inquiries for steel slabs. The movements in metals have been 
rather quiet; copper, lead, and zinc are firm. The exports of 
ener se heavy, and exporters are looking forward to a steady 
emand, 

In railroad circles there is a great deal of uncertainty as to what 
will be done next year. Frequent efforts are made by trunk line 
managers to adjust difficulties that have a kept them apart. 
The chief interest at present is centred on the dispute between the 
officials of the State of Pennsylvania and the officers of the Penn- 
sylvania Railroad Company. The former is seeking “oe the 
transfer of two competing lines to that company. Chicago 
railroad matters are complicated, owing to the repeated failures of 
the managers there to agree upon traffic rates and traffic distribu- 
tion. The trouble with American railways is one that will not be 
easily overcome, and perhaps the only solution will be found in 
the suspension of active railway construction until there is a greater 
demand for railway services. 

The steel rail mills need but very few orders until after January 
1st. Brokers have inquiries for large lots, but railroad builders do 
not have confidence in - artificial combination to maintain prices 
15 to 20 per cent. above the rates fixed by competition for the past 


year. 

Forge irons are selling at 14 to 15°50 dols.; foundry irons, 16 to 
19 dols.; Scotch irons, 17 to 22 dols., according to brand. Muck 
bars have advanced in Pennsylvania mills to 28 dols. for the best 
makes, Nails have advanced to 2°50 dols., owing to the continued 
te in the West. Inquiries are in hand for some 2000 tons 
of bridge iron, but there is no urgency for supplies, and builders 
will wait for lower prices, 

The lumber dealers are expecting to advance rates on lumber for 
export, The weekly production of furnaces in blast is 71,608 tons, 
against 100,000 tons of idle capacity. The anthracite producti 
is 20,316 tons, the bituminous production 43,234 tons. Five fur- 
naces will blow-in this month. Virginia furnace managers are 
offering large winter — at prices which will enable them to 

lace large orders, and prices in this market advanced 50 cents. 
he anthracite coal companies are crowding prices a little, — 
4 gd manufacturing demand from New England States an 
e West, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
TRADE this week is much the same as that of last week. New 
orders placed since the quarterly meetings are not of great account, 
and work upon the books is being executed more rapidly than new 
orders are arriving. Still, this is only what might be expected just 
now, since consumers having recently bought in large quantities, 
their chief necessities must by this time have been covered. 

There is no lack of orders at the sheet works, and makers in this 
branch still speak with cheerfulness of the volume of business 
doing. Prices stand this week at £6 10s. to £6 12s, 6d. per ton for 
hard sheets of 20 gauge, £6 15s, to £6 17s. 6d. and £7 for 24 gauge, 
and an average of £7 17s. 6d. for 27 gauge. 

Thin sheets for working-up purposes are brisk at £10 to £11, and 
for stamping purposes at £11 to £12. Orders for Northern Euro 
and for Canada are being pressed forward with all possible 
despatch, so as to get them in 9 wo the ports are ice-bound. The 
same remark applies to orders for tin-plates. 

In the bar trade orders are not so numerous. The demand for 
chain and cable iron continues quiet. Marked bars continue at 
£7 10s. to £8 2s. 6d.; second-class at £6 10s. to £6 5s.; ordinary, 
£6; and common, £5 10s. down to £5 5s, 

Hoops show no increase in actual business, but inquiries are 
coming in with some steadiness from Australia and some other of 
the export markets, The Lancashire competition in this branch is 
severe, since the manufacturers there, being so near to Liverpool, 
they can accept export orders at prices decidedly below those of 
Staffordshire. Common hoops are quoted £5 10s., and superior £6, 

Orders for gas tube strip are not oe the average 
activity for this time of the year, when the tube makers should be 
getting busy. Prices are named as £5 5s. upwards at works. 
Preparations, I understand, continue at the Dowlais Iron and Steel 
Works for rolling tube strip with a feather-edge out of steel upon 
the patent which has been taken out by a leading Staffordshire 
man, and to which I referred some little time back. Special mills 
are being put in for the purpose, and it seems likely that tube 
— ere will find the article at once economical and service- 
able. 

The project for erecting new tube works in the Cardiff or Newport 
districts to manufacture wrought iron tubes under the new Staf- 
fordshire patent, is I am told, gradually taking body and form. 

Steel continues to be offered in large quantities to local con- 
sumers, and at prices which are very favourable. This week 
Blaenavon Bessemer plating bars are offered at as low as £5 10s. 
m9 ton, while Siemens-Martin Welsh ditto are quoted £6 delivered. 

he £5 10s, figure is possible only by the adoption of the most 
economical methods of production, whereby the bars are rolled 
down hot from the ingot when it has remained a short time in the 
soaking pit, and without any re-heating being necessary. A pretty 
brisk business is doing in tin bars, which are offered here at 
£5 7s. 6d. per ton, and blooms and billets are an average of £5, 
though some sorts are £4 15s, 

Sales in the pig iron market are not large this week, but the 
current production is going s ily into consumption. Upon 
former stocks held by makers not much impression has, however, 
yet been made. Hematites occupy the strongest position upon the 
market. Vendors quote 53s. upwards for Welsh sorts, and 54s. 
for west coast brands. Native all-mines are 55s. to 57s, 6d. and 
on to 60s. Pert-mines, 37s. 6d. to 45s.; and cinder pigs, 32s. 6d. 
Py Northampton pigs are about 38s., and Derbyshires 39s. 

The concession this week announced by the London and North- 
Western Railway, Great Western Railway, and Midland Railway, 
will place the Staffordshire common pig makers on a far superior 
footing than before for competing with the large Northampton 
makers, who are sending heavy quantities of pigs into Staffordshire, 
and in this lies its chief value. Of late years, while the production 
of Staffordshire pigs has steadily declined, the make in North- 
ampton has increased three-fold, the result, in great measure, of 
po lower rates charged that district for the conveyance of 
cokes. 

The railway companies refused any concession till certain leading 
Staffordshire makers announced that unless relief were granted 
they would blow out their furnaces, since it was impossible to 
compete against the Northampton and Derbyshire pig prices. 

On Wednesday a large special meeting of the Birmingham 
Chamber of Commerce was held to consider the action of the 
council in answering, without consulting the chamber, the ques- 
tions issued by the Royal Trade Commission. A resolution was 
proposed condemning the action, and dissenting especially from 
the answer recommending import duties upon manufactured goods, 
After an animated discussion between the Free-Traders and Fair- 
Traders, the motion was carried by sixty-two votes to forty-nine, 

The Wolverhampton Chamber of Commerce are ,taking up the 
question of the inquiry of the Royal Commission with a god 
of interest. In addition to sending a list of categorical replies, 
they have this week appointed a committee to arrange for giving 


evidence. It is probable that two prominent members will give 
evidence, and they are likely to lay particular stress upon needed 
further reform in the railway rates. 

Makers of steam and hand pumps report a pretty steady demand 
at date. Orders are fairly distribnted over home and export 
buyers, the colonies and the Continent being the best customers. 
There is at present no necessity to increase the number of hands 
employed at the large works, and not much change is looked for 
between now and Christmas. 

Complaints continue to be made of the injury which is being 
done to the Australian trade by the heavy consignments of hard- 
wares which are constantly being sent out to Melbourne, Adelaide, 
Sydney, and other cities. Galvanised sheets, wire netting, 
wire nails can now be bought at Melbourne at as low, or lower, 
= than are charged for the goods at the manufacturer’s doors 

ere, 

Makers of cultivating tools are still pr full of work, mainly 
on account of Australia, east coast of South America, and India. 
Some firms can almost see full employment up to the end of the 
year. The Army authorities are just now inquiring for deliveries 
of picks and other tools under contracts given out last April. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—A generally dull tone prevails throughout the iron 
trade of this district ; there is very little buying going on either in 
pig or manufactured iron, and a tendency towards weakness 
characterises prices. As compared with the excessively depressed 
state of trade some two or three months back, the market still 
maintains an improvement, and there is no disposition to sell at the 
low cutting prices which were then being taken, but there is a 
gradual receding from the prices which makers have recently been 
asking. Nominally late rates are still being quoted in some 
instances, but generally there is a disposition to entertain offers at 
under list rates, and amongst merchants and dealers there is a good 
deal of under quoting to secure orders, This, of course, applies to 
pig iron both as regards common and hematite qualities, finished 
makers, who have practically never been able to establish any 
prams remaining at the low basis of prices which previously 
prevailed. 

There was only a very quiet market at Manchester on Tuesday, 
and the actual business reported was extremely small. Here and 
there sales are made at low prices, but there are very few orders 
offering, and these are only being secured where sellers are 

repared to offer some substantial concession upon current rates. 

‘or local brands of pig iron makers still quote 39s. to 39s. 6d., less 
24, delivered equal to Manchester, but on the basis of these figures 
they are being undersold by district brands, even where they are 
more favourably situated than Manchester as regards rates of 
carriage. For some of the distant brands quotations are also still 
maintained on the basis of 39s. to 39s. 6d., less 24, delivered equal 
to Manchester, but others are to be got at quite 1s. per ton under 
these figures, and where business is beirg done the a actually 
got do not exceed about 38s. 6d. per ton, less 2}, delivered here. 
In outside brands there are also sellers open to take considerably 
under makers’ nominal prices both for Scotch and Middlesbrough 


iron. 

Although moderately large sales of hematites have been made in 
some districts, the business — here is very small, and for 
delivery equal to Manchester, good foundry qualities are quoted at 
about 52s. per ton, less 24. ’ 

In the manufactured iron trade makers in a few exceptional 
cases are still Ww but generally the forges are getting quieter, as 
orders at most of the works are being worked off more rapidly 
than they are being replaced. Prices, so far as any practicable 
business is concerned, remain on the low basis of £5 5s. for bars, 
£5 15s. for hoops, and £6 15s. to £6 17s, 6d. for local made sheets, 
with North-country plates offering here at under £5 5s. per ton. 

The condition of the engineering trades remains without material 
change, slackness being still the general report in nearly every 
branch of industry. 

An entirely new system of rolling plates for boilers, of which a 
description was given in THE ENGINEER a year or more since, is 
now being brought into practical ig pen and the first plant 
which has yet been erected is now being completed by Messrs, 
Daniel Adamson and Co., at their Hyde Junction Engineerin 
Works, near Manchester. By this plant, which is termed a verti 
ring plate mill, and which is being laid down from the designs of 
Mr. John Windle, of Manchester, circular weldless boiler plates, 
4ft. wide, and up to 16ft. internal diameter, can be produced, so 
that a boiler can be built up without any longitudinal seams. 
This plant is being built for the Victoria Steel and Forge 
Company at Barrow, and is throughout of very massive con- 
struction. The rolling mill is carried on a foundation base 

late 35ft. in length by 17ft. in width, and weighing about 
fo tons. The main driving roll is 22in. diameter and 4ft. wide 
between the flanges, and the bearings are 12in. diameter in the 
necks. The set-up roll, which works vertically against the main 
roll in much the same way as the top roll in an ordinary horizontal 
mill, is 18in. diameter and has a total range of 16in., the pressure 
against the main roll being given by hydraulic power. The weight 
of the mill complete is about 140 tons, and it is driven by a pair 
of powerful engines by means of a vertical spindle geared to the 
engines, which are placed directly underneath. The gearing is 
effected by a pair of steel bevel wheels, 7in. pitch and 2lin. across 
the teeth, each wheel weighing upwards of 12 tons. The bottom 
of the vertical shaft is carried upon a foundation base with foot- 
step and pedestals, weighing upwards of 30 tons. The engines 
are of the horizontal » and have 40in. cylinders with 
4ft. stroke. The crank shafts are 27ft. long, 16in. diameter 
in the necks, and are divided in the centre by means of 
solid flange couplings. The crank pins are 10sin. diameter 
and llin. long. The cylinders are fitted with the Wheelock 
tent automatic expansion gear, which can be adjusted 
y hand from the different platforms without any throttle valve 
being used, the intention being to get as nearly as possible boiler 
ressure on the piston at all grades of expansion. The engine bed 
is of the truncated guide type, bored out for the reception of the 
slides, the flange connection to the cylinder being faced at tho 
same operation, thus ensuring perfect accuracy. The engine com- 
plete will weigh about 140 tons, and at 100 revolutions will work 
up to 3000 indicated horse-power. The total weight of the plant 
when fitted up complete will be nearly 300 tons. 

Quite a new branch of work in another direction has also 
recently been set on foot at the above works, and for some months 
past Mr. Adamson has been engaged in the construction of an 
experimental breech-loading steel gun, in which several novel 
features are being introduced. This gun is 6ft. in length, and 
constructed to fire 101b. shot, and it is made in one piece, bored 
out of the solid steel. The chief features are in the breech action 
for opening and closing, and a novel arrangement of the trunnion. 
The breech is placed well inside the block, and is opened and closed 


by a wedge piece actuated by a quick-pitched screw, and behind. 


this wedge piece the block is bored through for the reception of 
the charge from the extreme end of the gun. The trunnion for 
holding the gun is arranged as a ball socket in which the gun rests, 
and by this means it can be swivelled vertically or horizontally 
28 degrees without altering the position of the carriage. The gun 
is at present smooth-bored, but this, and the special form of shot, 
are important details with respect to which Mr. Adamson has not 
as yet come to any definite decision. 

On Thursday last the employés of Messrs. Hulse and Co., Ordsal 
Tool Works, Salford, were entertained at dinner at the Tatton 
Arms Hotel, Northenden, to celebrate the marriage of Mr. Joseph 
Whitworth Hulse to Miss E. M. Drabble, of Sharston Hall. The 

» to the number of 150, were conveyed in omnibuses to 
orthenden, and at the dinner Mr. H. M. Howell, the works’ 
manager, occupied the chair. ing the evening Mr. W. W. 
Hulse, the 


During 
of the firm, delivered a short address to the men, 
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in the course of which he congratulated them on the good relation- 
ee existing between all connected with the concern, and which 

enabled his employés to be fellow-workers and thinkers with 
himself in the development of the Ordsal Works, and in the pro- 
duction of machine tools of an excellence of which they were all 
justified in feeling proud. 

The only approach to activity in the coal trade is still confined 
to the demand for house fire coals; other descriptions for iron 
making and steam pur still meet with but a very slow sale, 
and both common round coals and engine fuel continue more or 
less a drug in the market. At the pit mouth prices average about 
9s. for best coals, 7s. 6d. to 8s. second qualities, 6s. common 
house coals, 5s. 6d. steam and forge coals, 4s. 6d. to 4s. 9d. bi . 
3s. 6d. to 4s. best slack, with common sorts to be got at from 
per ton upwards. 

Shipping is very quiet, and good steam coal delivered at the 
high level, Liv 1, and the Garston Docks does not average more 


than 7s. to 7s. 3d. per ton. 

With regard to the agitation, it has been decided that a 
ballot of the miners shall be taken as to whether they will send in 
notices for an advance of 15 per cent., and as an alternative in 
the probable event of the men not going out on strike, it is arranged 
that at the next miners’ conference the question of a restriction of 
the output shall be discussed. 

__Barrow.—I can learn of no new features which are in any way 
likely to bring about an early or even a future change in the con- 
dition of the hematite pig iron trade. The demand from home, 
foreign, and colonial or continental sources is very indifferently 
maintained, and there is no immediate need to increase the output 
of the furnaces, although at the present time the production of the 
district is below half of its capebilities. The demand for pig iron 
for general purposes is equa'ly small, with the inquiry for iron for 
the purposes of conversion into steel. The value of pig iron 
remains as previously reported, viz., 42s. 6d. for mixed parcels of 
Bessemer 1, 2, and 3, prompt delivery, and 43s, 6d. for forward 
deliveries. Stocks are , and are not likely to be reduced so _ 
as delivery engagements keep at the present rate. Steel makers fin 
no new orders of moment, and it is evident that they, along with 
makers of iron, will experience a very dull winter's trade. Ship- 
builders are in receipt of no new work, but the marine engineering 
departments are for the moment busier than they have been for 
some time. Ironfounders are fairly, but not fully, employed. Iron 
ore is in quiet request; coal and coke dull, but firm in price; 
shipping still very fry! employed. 

The work of pulling down the defective tower of the municipal 
buildings at Barrow has been suspended for the moment, owing to 
a difficulty between the contractors and the Corporation of Barrow. 
It is expected that either the job will be thrown up by the con- 
tractors, or that litigation will ensue. Owing to the cracks in the 
masonry, it will be necessary to pull the tower down to its foun- 
dations, and rebuild on a better basis. 


THE SHEFFIELD DISTRICT. 
( our own Correspondent.) 

Messrs. NEwTon, CHAMBERS AND Co., Thorncliffe Collieries and 
Ironworks, have erected gigantic new pumping machinery for 
draining their extensive collieries at Thorncliffe. The site of the 
new pumping station is near the Old Hall, Tankersley Park, and 
the works are stated to be amongst the largest of their kind in the 
country, being believed to be capable of pumping over 10,000 

ions of water per hour. The water will be conveyed along a 
ift which runs from the station to Elsecar. 

Considerable interest was recently excited by the closing of the 
ironworks at Milton and » carried on sui y for so 
many years by Mr. George Dawes. These works afforded employ- 


ment at one time for several hundred people, whose wages 
amounted to £1000 a week. It has been freely all that the 
impossibility of obtaining reduced terms from the landlord, the 


Ear! Fitzwilliam, was the cause of the stoppage. I have the best 
authority for stating that this was not the case. The works 
were carried on at a profit for many years because of a valuable 
bed of ironstone close to them. This has now been worked out, 
and remunerative iron production there is now out of the question. 
If any good firm made Lord Fitzwilliam a reasonable offer to re- 
start the Elsecar and Milton establishment, there is little doubt 
the offer would be accepted. 

Messrs. Wm. Jessop and Sons have completed their new steel 
foundry at Brightside. Mr. J. F. Hall, the general manager to the 
company, — at a commemoration dinner at Sheffield, which 
was attended by 150 of the managers and workmen employed in 
the steel foundry department. He stated that there was no secret 
as to what had induced the directors of their company to erect 
this new and costly plant. It was because it was found impossible 
to make the old plant pay, and he called upon those 
present, now that they got that magnificent plant, to pull 
together and show the directors their confidence had not 
been ay meee and to make it a remunerative undertaking 
for the holders who had intrusted them with their money. 
They had an exceedingly difficult task before them. The 
general trade of the country had never been worse, and the com- 
petition in this particular branch—steel castings—was assuming 

ing proportions, more particularly from foreign countries. 
At the present time many th ds of pounds’ worth of steel 
castings were being imported into this country from the Continent 
at prices which English manufacturers could not even make them. 
It was entirely a question of wages. The continental steel- 
founders earned about one-half of what their English brethren did. 
This state of things could not go on if they were to do any trade at 

One of two things must happen—either the continental 


workman must go in for higher wages, or the English workman | and 


must be satisfied with less. He sincerely trusted it would not have 
to be the latter. What they had to do, now that they had got 
probably the finest plant of its kind in the country, was 
to turn out such good quality of castings as to induce their 
customers to give an extra price for superior workmanship. Mr. 
S. Pope, who had superintended the erection and working of the 
new furnaces in connection with the foundries, described them as 
the finest steel foundry plant in the world. As for the furnaces, 
there was nothing like them anywhere, and he spoke from vast 
experience. It is pleasant to see these signs of progress in the 
steel manufacture, which, after all, is the staple trade of the town 
next to—and certainly not inferior to—cutlery and general hard- 


ware. 

The witnesses selected from Sheffield for the Royal Commission 
are able gentlemen, well qualified to speak on the industries with 
which they are connected; but I find a pretty strong feeling that 
cutlery is not adequately represented, and it is probable that 
further names may be added. ; 

On Monday the Duke of Norfolk distributed the medals, prizes, 
and certificates awarded at the recent Industrial Exhibition of the 
Cutler's Company. The number of prize winners was 460, and the 
ceremony was witnessed by a large concourse of working men and 
representatives of the middle oa upper classes. After the cere- 
mony the Duke entertained the whole of the exhibitors, number- 
ing nearly a th d, to lunch at the Corn Exchange. The 
Exhibition has been a decided success, and very important results 
are expected to flow from it in the way of stimulating the handi- 
craftsmen of Sheffield to higher excellence in the production of 
their goods. Mr. Mundella, M.P., who was present at the dis- 
tribution, expressed the opinion that the movement was one of 
great consequence, and, speaking after an extended tour over the 
Continent, he states that our great care must be that excellent 
brain and abilities of our work le should not be lost through 
the competition of foreign rivals who were devoting e: i 
attention to technical education. It was d at the ti 


that the Duke of Norfolk had subscribed £3000 towards the Sheffield 
Technical School which has recently been established. The idea 


has been thrown out that the exhibition should take a permanent 
form, the leading articles being selected for the purpose of pre- : 


servation in order that they may be examined by the workmen of 
the future. It is intended to have a similar exhibition after a 
period of years, and a permanent collection of the works done this 
ear would then be of great importance as showing what progress 
had been made in the interval. It was remarked by several of the 
subscribers that while in lower-class goods Sheffield productions 
were sometimes beaten out of the market, in higher grades, 
where quality of material and workmanship were the prime 
casei, no foreign rivals could equal the Sheffield artisans, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE value of Cleveland pig iron has now again fallen to the low | peen 


level at which it stood at the end of August, just before the 
“newspaper boom” commenced. There was but a poor attendance 
at the market held at Middlesbrough on Tuesday last, and very 
little busi was transacted. Merchants offered No. 3 g.m.b. at 
32s. per ton for a delivery, and some of them would even 
accept that figure for delivery to the end of the year. Consumers, 
however, are holding off, and buy only what they require for imme- 
diate use. ers are not yet in want of orders, and therefore 
keep out of the market. There are very few inquiries for forge 
iron, and the price has fallen to 31s. 3d. per ton, and even 31s. has 
been accepted by some sellers. 

Owing to the continued fall of values, warrants are not so firmly 
held as they were. Some of the more timid holders are anxious to 
ae 32s. 3d. per ton, but most of them will not accept less than 


The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
stores continues to increase, but not so rapidly as it did afew w 
since. The quantity held on Monday last was 107,230 tons, being 
an increase of 2185 tons for the week. 

The stormy weather of the last few days has hindered shipments 
considerably, and quently the quantity of pig iron exported 
from the Tees this month is much less than during September. 
By Monday last 48,515 tons had been sent away as against 53,097 
tons during an equal portion of September. 

There is no change in the finished iron trade. Makers find it 
impossible to keep their works going fully, and seem determined to 
close altogether rather than take less than the prices now ruling. 
Dr. Watson’s award is anxiously looked for. Prices are as follows: 
Ship plates, £4 12s. 6d. to £4 15s. per ton free on trucks at 
makers’ works; angles, £4 10s. per ton; common bar iron, 
£4 17s. 6d. per ton; steel plates, £6 12s. 6d. to £6 15s. per ton, all 
cash 10th less 2} per cent. Puddled bars are £3 per ton net. 

The accountants to the Cumberland Coalowners’ and Miners’ 
Association have certified that the net average selling price of coal 
for the three months ending September 30th was 4s. 8°32d. per 
ton. Wages remain unaltered. 

Many English and continental engineers remember well Mr. 
Edward Crowe, at one time chief superintendent of the municipal 
waterworks at Warsaw, and afterwards manager of the rolling 
mill department of Messrs. Hopkins, Gilkes, and Co., Middles- 
brough. Mr. Crowe died some ten years since, leaving a widow 
and several sons. One of the latter being ill went a sea voyage for 
the benefit of his health. Being in the engine-room one day during 
heavy weather, a lurch of the vessel caused him to fall among the 
machinery, and he was so severely injured that he died next day. 
The other three sons, inheriting in a marked degree their father’s 
mechanical talent, were apprenticed at various engineering works 
in the district. During their leisure hours, and with their spare 
cash, which must have been limited in amount, they fitted up a 
workshop with the requisite appliances, and occupied themselves 
by attempting to improve certain mechanisms in which they were 
specially interested. Chief among these was the gas engine, and 
it would appear that they have succeeded in devising and manu- 
facturing one which has characteristics and merits peculiar to 
itself, and which promises to exceed in economy anything pre- 
viously made. Near the working cylinder, but separate from it, is 
a chamber lined with fire-brick, which performs functions analogous 
to those of the boiler of a steam engine. Into this little boiler 
the engine pumps a certain definite quantity of gas, and a propor- 
tionate quantity of air, every revolution. The two combined form 
by the combustion gaseous products, to be afterwards utilised in 
the working cylinder, when admitted thereto by the valve gear. 
There is a manifest advantage in producing the gases to be used 
for pressure in a vessel separate from the cylinder; for, in the 
first place, the so-called boiler can be kept at a nearly con- 
stant temperature—high—and the cylinder at a nearly constant 
temperature—low. Whereas, when the explosion takes place 
in the cylinder itself, the combustion cannot be so good or complete 
as it would be in a permanently hot chamber, and there is a greater 
tendency to condensation and deposit of tar. If to avoid the effects 
of chilling the combustible gas at the time of explosion the work- 
ing cylinder were kept hot, as Messrs. Crowe do with their boiler, 
then lubrication of the piston and piston-rod would become difficult or 
impossible. Several manufacturers, some of. them occupying 
leading positions, have been in negotiation with Messrs. Crowe for 
the acquisition of their patent, but as yet no definite arrangement 
has been made. They are, however, occupied in making a larger 
e 
is 


— than the —_ tal one just pleted, and when that 
fully tested and the economy accurately ascertained, there is no 
doubt that the engine will be properly introduced to the public, 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow iron market was much depressed at the end of last 
inning of the present week, and warrants went down as 
low as 41s. 7d. cash. Some improvement has since occurred, but 
the condition of the market is still unsatisfactory. The week’s 
shipments were poor, aggregating 8223 tons, as compared with 
9250 tons in the preceding week, and 10,245 tons in the correspond- 
ing week of 1884. An extra furnace has been lighted at Coltness, 
and there are now ninety-one in operation compared with ninety- 
five twelve months ago. In consequence of the small shipments 
the storing of pig iron has been on the increase, and the week’s 
addition to the stock in Messrs. Connal and Co.’s Glasgow stores 
has been upwards of 2200 tons. 

Business was done in the warrant market on Friday at 42s, 4d. 
to 42s, 2d. cash in the forenoon, and 42s, 24d. to 41s, 11d. cash in 
the afternoon. On Monday forenoon transactions occurred at 
41s. 10d. to 41s. 9}d. and 41s. 104d. cash, the afternoon quotations 
being 41s. 10d. to 41s. 74d. cash, buyers offering a halfpenny less, 
Tuesday’s markets showed more firmness, with business at 41s. 74d. 
to 41s. 8}d. cash, the quotations in the afternoon being from 
41s, 8d. to 41s. 9d. cash. Business was done on Wednesday at 
41s. 10d. to 41s, . cash. To-day—Thursday—business took 
im from 41s. 74d. to 42s., closing with buyers at 41s, 10d. 
cas! 


The current values of makers’ iron are without much alteration, 
as follow :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 46s.; 
No. 3, 43s. 6d.; Coltness, 49s. and 45s. 6d.; Langloan, 47s. 6d. 
and 45s.; Summerlee, 47s. 6d. and 43s. 6d.; Calder, 51s. 6d. and 
43s. 6d.; Carnbroe, 45s. 6d. and 43s,; Clyde, 46s. and 42s.; Monk- 
land, 42s. 3d. and 40s.; Quarter, 42s. and 40s.; Govan, at B i 


In the malleable iron trade there is a fair amount of business at 
the low prices which have prevailed for so long a time. The makers 
of cast iron pipes are in some cases very busy, while in other 
instances they are much in need of additional orders, Tubes, bars, 
sheets, and pigs are in request for India and the Australian 
colonies, and a fair trade is also being done in galvanised iron and 
railway materials. Several contracts have been arranged in the 
shipbuilding trade since last report, but there is still much room 
for improvement in this as in other departments, 

The coal trade is quiet in most of its branches, but the shipments 
of the past week are in a number of cases larger than they were a 
week ago. From Glasgow, 27,834 tons were despatched ; Greenock, 
3128; Ayr, 6640; Troon, 7716; Irvine, 2212; Grangemouth, 
10,217 ; and Leith, 4953 tons. In the steam coal trade there has 
rather more doing, and household coals are in fair demand for 
the season. 

The experiences of the Niddrie and Benhar Coal Company have 
in the past few years been very unfortunate, inasmuch as the 
directors have had to contend with both fire and water in the 
mines. At the general meeting of the shareholders, held a few 
days ago at Edinburgh, Mr. Robert Bell, the chairman, reported 
that the pits were now clear of water. ‘The output at the Niddrie 
pits was now increasing considerably ; in fact, it might now be 
said to be paying itself. They were now sinking a new pit, which 
would ae the cost of raising both coal and water. 

The death occurred early this week at his residence, Park-circus, 
Glasgow, of Mr. Walter Macfarlane, of the Possil Foundry. From 
comparatively small beginnings, the business founded by Mr. Mac- 
farlane grew till it became one of the largest in the kingdom, and 
his special and ornamental castings are known all over the world. 

The first sod of new waterworks to be provided for the town of 
Lockerbie, in Dumfriesshire, was cut on Monday last. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE examination of coal sales, as shown by the Sliding Scale 
Committee held in Cardiff a few days ago, necessitates a reduction 
to the extent of 24 per cent, in colliers’ wages. This will come 
into effect on the first of next month, and is to include stokers and 
enginemen. It is now certain that a reduction in all ironworks 
and collieries is now agreed upon, and, without being an alarmist, 
I only hope it will stop at that. Times are wretchedly bad, and 
the long stagnation is beginning to tell upon all business, Natu- 
rally, shipowners are suffering and railway receipts falling off. On 
the Brecon Railway the men have been put upon three-quarter 
work daily, a much better alternative than a reduction in numbers, 
Coal exports foreign last week showed better, Cardiff sending off 
8000 tons more, and Newport 13,000 tons extra. It must be noted 
that Newport foreign coal shipment for the preceding week was 
one of the smallest known, amounting to only 20,000 tons. Last 
week the total was 33,000 tons. Cardiff total was 127,000 tons in 
round numbers, and as the preceding week was only 119,000 tons, 
and the week before slightly over the 100,000 tons, there seems 
some hope that we are again on the ascending scale. 

Mr. W.T. Lewis and Sir George Elliot return early next week 
from America, and will find their hands full with the trade, rail- 
way, and other complications which have arisen, I hear that 
their impression of American coal working is unfavourable; that 
“we are fifty years ahead.” Their report will be looked forward 
to with great interest. 

I have no good news from the iron and steel works. Less than 
4000 tons left Wales this week, one important cargo being 2000 tons 
for Calcutta. How the great establishments are kept going is a 
mystery. Cyfarthfa expended a quarter of a million sterling in 
the adaptation of the works to the new methods, and Dowlais has 
gone to an outlay of £50,000 in extensions, additions, &c. The 
latest addition has been a special press engine for steel sleepers. 

Tenders are out for the construction of the new reservoirs for 
the Cardiff Corporation in the Taff Valley, and already contractors 
have been down examining the spot. The tenders are based on 
existing conditions, namely, that as the nearest railway station to 
the site is 64 miles distance there will be heavy cartage of materials 
to the spot. It is remarkable that the promoters ot these water- 
works have not idered the feasibility of constructing a short 
line to the place from the Cefn station. This would expedite the 
work and oon cost. By this line, which would take the hill 
side, ample store for masonry and lime could be obtained, and by 
this line the pipes might be laid. 

Small coal is quoted at 4s, 6d., and is quiet. House coal is 
slightly better. ‘the Dowlais Company has withdrawn from the 
prosecution of its colliers for neglect of work. Swansea coal and 
patent fuel trade begins to look up, and, indeed, patent fuel is 
improving throughout the district. 

Tin-plate maintains its encouraging features. The last two works 
out of eighty-two have now joined the combination, Last week 
was the stop week, and it was well maintained. Quotations are 
hardening ; 15s, 6d. can now be had for coke tin, best brands, and 
14s. 6d. is about the lowest figure. The best demand is for 
Siemens and Bessemers. The first are quoted at 15s. 6d. to 16s, 
Bessemer steels sell readily from 14s, $d, to 15s, 3d, Wasters even 
t la especially f the 8 dis. 

note that tin-plate exports, jally from the Swansea dis- 
trict, have been heavy, 2700 tons for America, 120 tons for the 
River Plate, being amongst the heaviest items. 

There is a prospect now of a settlement of the Gwerna coal dis- 
pute by arbitration. 

At the assessment meeting of the Merthyr Union on Saturday, 
a number of coalowners — for a reduction of their assess- 
ment, and were allowed 5 per cent. in consideration of the bad 
state of trade. 


LAUNCHES AND TRIAL TRIPS. 


On the 15th inst. a trial trip was made with the steamship 
Basil, belonging to Messrs, Alfred Booth and Co., recently fitted 
with new engines and boilers of the compound surface condensing, 
inverted direct-acting type, cylinders 27in. and 5d5in. diameter 
respectively, with a stroke of 3%in. and boiler constructed of 
Siemens steel, carrying a working pressure of 90lb. In addition 
to this, the hull has received a thorough overhaul, new decks, and 
a large midship-house, containing all the necessary accommodation 
for officers, &c. A new steam-steering gear has also been fitted. 
The vessel proceeded down the Mersey, the engines working very 
smoothly at 72 revolutions per minute, and on the measured mile 
her average speed was 11} knots per hour, indicating 850-horse 
power. ‘The above work has been carried out under the super- 
intendence of the company’s engineer, Mr. Beckett, and Mr. 
Garland, their marine superintendent, by Messrs. David Rollo and 
Sons, Fulton Engine Works, Liverpool. The same firm recently 
fitted new boilers and converted engines of the compound and the 
triple expansion system in the Red Cross steamer Manauense. 
The Manauense was built at Glasgow about twelve years ago, and 
was suj'plied with compound engines, her net tonnage at that 
time being about 800 tons. Recently, the vessel has been under- 
going extensive alterations, rende n more particularly 
on t of the engines. By the conversion of the engines to 


law, 42s. 3d. and 40s.; Shotts, at Leith, 47s. and 46s. 6d.; Carron, 
at Grangemouth, 51s. and 47s.; Kinneil, at Bo'ness, 44s. and 43s,; 
Glengarnock, at Ardrossan, 48s. 6d. and 42s,; Eglinton, 42s, and 
39s.; Damellington, 43s. and 40s, 

The arrivals of Middlesbrough pigs at Grangemouth for the 
week were 6570 tons, and the total imports to date show an 
increase of 95,393 tons, as compared with the arrivals of last year. 

The shipments of iron and steel goods from Glasgow in the past 
week embraced eight locomotives, valued at £20,000, for Bombay; 
two ditto, , for Adelaide ; machinery, £4314; sewing 
machines, £1568 ; steel goods, £6060; and general iron manufac- 
tures, £27,290, 


triple expansion and the substitution of new boilers of Siemens 
steel, capable of working at a pressure of 1501b. to the square 
inch, some 200 or 300 tons extra cargo space has obtained. 
There are now four cylinders to the engine—two high pressure, 
17in. in diameter ; one intermediate, 38in.; and one low pressure, 
60in., having a stroke of 3ft. 6in. The high-pressure cylinders are 
worked by piston-valves, the intermediate cylinder is fitted with 
Church’s patent slide valve, and the low-pressure one with Thom’s 
slide valve, The glands have been packed with Rogers’ metallic 
packing throughout, The engines worked smoothly at 74 revolu- 
tions per minute, and the vessel attained an average speed of .3 
knots per hour on the measured mile. 
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NEW COMPANIES. 
Pa. following companies have just been regis- 


British Marchant Engine Company, Limited, 

This company proposes to adopt an agreement 
of the 8th ult, (unregistered) for the ~~ of 
the British patents and rights of . Robert 
Mudge Marchant, for ‘‘ A method and geesees for 
the retention and circulation of steam in its 
application, to engine wer, and in the means 
employed therefor.” The company was regis- 
tered on the 10th inst. with a capital of 
£250,000, in £5 shares, with the following as first 
subscribers 


Shares. 
R. M. Marchant, C.E., 69, Fenchurch-street .. 
F. RB. Manley Gossett, t, J. P., Portslade, Sussex .. 
P, O'Halloran, 20, High Holborn .. 
E. B. Dennison, 40, Ferne Park- road, Siroud- 

green, N., merchant 

M. P. McCoy, 8, Ludgate- circus, “merchant 
D. F. Cooke, 53, Osney-crescent, N.W., clerk 1. 
W. Downie, 85, Lorne-road, Upper "Tollington 

Park, managing director oe . 

The number of directors is net to be ‘les than 
three nor more than seven; the first o 
directors are to be elected by the subscribers, who 
may act ad interim; qualification for subsequent 
directors, 20 shares. Remuneration, £200 per 
annum to each director, and in addition an 
amount equal to one-tenth of the divided profits, 
provided such profits do not exceed £50,000 in 
any one year, in which case the fixed sum of 
£5000 will be divided amongst the members of 
the board, including the managing director. Mr. 
Wm. Downie is pp for 
three years at a remuneration similar to that of 
the other directors. 


Campos Syndicate, Limited. 

This syndicate was registered on the 12th inst. 
with a capital of £150,000, in 150 shares of £1000 
each, to acquire the full benefits of a 
granted to Alberto de Rocha Miranda by the 
Provincial Government of Rio de Janeiro on the 
12th of May, 1882, in pursuance of a decree dated 
6th May, 1882, for the supply of filtered drinking 
water to the ‘city of Campos, and for the con- 
struction of sewers for the removal of house 
sewage and rain-water from the said city and the 
vicinity thereof. The subscribers are :— 


ee Wm. McArthur, M.P., 29, Holland 


5 

*Alderman James. Whitehead, “Highfeld House, 
Catford Bridge .. 
R. Pirkin, Apeley. Hall, Notts 5 

“A. J. Newton, 8 , Leadenhall-street, steamship 
owner 5 

W. Cc. Anderson, 6, Upper Thames-street, coment 
manufacturer 5 
D. W. Bell, 14, Milton-street, merchant 10 
‘Smith, Queen stock- 

roker .. 


The number of directors i is not to be leas than 
five nor more than seven; qualification, five 
shares; the first are the subscribers denoted by 
an asterisk, and Messrs. Alexander McArthur, 
Morgan Harvey, and William Curling Anderson. 
The company in general meeting will determine 
remuneration. 


Climax Chimney Climber Company, Limited. 
In Liverpool and elsewhere in the United 
Kingdom, this company proposes to manufacture 
pg work a patent machine and invention known 
“*The Climax Chimney Climber,” to be used 
for climbing chimney stalks, shafts, monuments, 
ae, steeples, and other like erections, for 
the purpose of building, pointing, straightening, 
setting, fixing lightning conductors, &c. The 
patent is No. 3435 of the present year. The 
company was registered on the 14th inst. with a 
capital of £10,000, in £5 shares, with the follow- 
ing as first subscribers :— — 


*J. Howard, 9, Chapel-street Liverpool, coal 
roprietor’ 
. Pendleton, 147, ‘Dale-street, "Liverpool, jron- 
Jolliffe, 5, Chapel- “street, Liverpool, steam: 
owner .. 
Jackson, 10, ‘Dale-street, “Liverpool, char- 
accountant 
J. Woodburn, 3, India- -buildings, Liverpool, 


James Brown, 11, ” Seacombe- street, Liverpool, 
engineer 
*T, A. Porter, 87, Chestnut-grove, Bootle, Liver- 
pool, patentee oo ee 
The number of is to be lens ‘than 
three nor more than five; qualification, 20 ordi- 
nary shares; the first are the subscribers denoted 
by an asterisk, The company in general meeting 
will determine 


Sheather’s Patent Sanoped. Horseshoe Company, 
Limited. 


cmennr was registered on the 14th inst., 
wil a a of £150,000, in £10 shares, to 
acquire and work the letters patent, dated 24th 
January, 1884, granted to Mr. Charles Sheather, 
F.R.C.V.8., for improvements in shoeing horses 
and mules; and in connection therewith, to 
manufacture horseshoes and nails and other 
articles of iron, metal, leather, and india-rubber. 
The subscribers are :-— 


Major H. F. Mills, Grange, Gosport .. .. 
John Biller, 9, Old Jewry, iron merchant .. .. 
John Austin, 103, Maida- 00 00 00 
J. 8. ighan, tfield House, Turnham 


Gree 
H.8. Ritchie, 25, Crutched ‘Friars, merchant 
E. Pearson, The Park, Hull .. 

. Clackson Russell, Fulbon Corner, Finchley, 

The number of ‘directors 4 is not to be lem than 
three nor more than seven; qualification, £100 in 
shares or stock; the subscribers are to ap “ 
the first. Maximum remuneration, £1 
annum, with an additional £100 for each 1 per 
cent, dividend upon the ordinary share capital 
in excess of 8 per cent. per annum. 


Rhenish Tunnelling and Mining Company, 
Limited, 


Aon 


This company proposes to construct tunnels or 
other cugjanning works in the United Kingdom 
or elsewhere, for the purpose of railway, engi- 
neering, mining quarrying, or other enterprises, 
and to experiment in pre’ jiminary works bearing 


on and quarrying or kindred operations. 
It was ng and g on the 12th inst, with a capital 
of £12,150, in 1200 ‘‘ A” shares of £10, and 3000 
““B” shares of 1s. each, The subscribers are :— 


B shares. 
J. A. Bone, C.E., 19, St. Swithin’s-lane.. 
W. A. Armi tage, 4, George-yard, Lombard- -atreet, 
stock and share broker. 
E. C. Oillen, 111, Cheyne-walk, “Chelsea, ‘Clerk :: 
J. Toms, 30, Great St. Helen’ 8, secretary toa com- 


A, Fox, 10, ‘Haverstock-street, City- -road, 
Ww. 29, Bishopsgate-street, ‘share 


C. B, King, C.E., 19, St. Swithin’s-lane.. 
Registered without special articles, 


F. and J. Butterfield and Co., Limited. 

This is the conversion to a oon y of the 
business of machine tool-mal 
carried on by the firm of F. and J J. Butterfield 
and Co., at the Midland Works and the Eagle 
Works, Keighley, Yorks. It was registered on 
the 13th inst. with a capital of £80,000, in £10 
shares, with the following as first subscribers :— 


87, Chapel-lane, Keighley, 
*Hy. Packett, 51, Cliffe-street, Keighley, cashier 
*N. Stell, 93, ‘Devonshire-street, ee 
J. i Gill, Highfield-street, Keighley, foreman . 

‘G. W. Carter, 42, Chapel-lane, eighley, veteri- 


narysurgeon.. .. .. 
Pickles Greenwood, Spring Bank, Keighley, ‘fore- 

8. Lund, 41, Bradford-street, Keighley, foreman 

The subscribers denoted by an asterisk, and 
Mr. John Mitchell, are the first directors ; ualifi- 
cation, shares or stock of the nominal value of 
£250. Mr. F. J. Butterfield is appointed manager 
for five years (provided he continues | during that 
period to hold £5000 of the company’s capital) at 
a salary of £350 per annum. 


T. M. Hesketh and Sons, Limited. 
This is the conversion of the business of cotton 
5 omy and doublers, carried on by the firms of 
ohn Stones and Co., and T. M. Hesketh and 
Sons. at Astley Bridge, Lancaster. It was regis- 
tered on the 8th inst. with a capital of £250,000, 
in £10 shares, The subscribers are :— 


*T. M. Hesketh Astley "Brig, cotton spinner .. 
*Thos, Hesketh, Bri cotton spinner .. 
*George Hesk eth, Astley Bri idge, cotton spinner 
Mary Hesketh, Great Lever, married woman ., 
Catherine Hesketh, Great Lever, spinster .. .. 
Sarah Jane Hesketh, Great Lever, spinster.. .. 
Minnie Hesketh, Astley Bridge, married woman 

The number of directors is not to be less than 
three, nor more than six; qualification, 500 
shares; the first are the subscribers denoted by 
an asterisk. 


Farnsfield Gaslight and Coke Company, Limited. 
This company proposes to erect works, and to 
supply the village of Farnsfield, Nottingham, with 


gas, coke, and gas products. Tt was tered on 
the 13th inst. with a capital of £700, in £10 shares. 
The subscribers are :— 

bg Straw, Farnsfield, Nottingham, manu- 

8. Field, Farnsfield, Nottingham, land valuer 10 
G. Kirkland, Southwell, Nottingham 10 
J. B. well, Farnstield, Nottingham, farmer 5 
G. Straw, Farnsfield, Nottin ham, 
John Kirkland, Southwell, Nottingham oe 
Walter straw, Sutton-in-Ashfield, potter .. .. 10 

Registered without special articles, 


LIVERPOOL ENGINEERING SocieTy,—The ninth 
meeting of the current session was held at the 
Royal Institution, Colquitt-street, on Wednesday 
evening, October 14th ; Mr. W. E. 
in the chair. A paper by Mr. Peter Evans, on the 
“ Application of Compressed Air to Warehouse 
Requirements,” was read by the author. After 
giving a general description of the hoisting machi- 
nery at the Boundary- street warehouses of the 
Warehouse Owners’ Company, including a descrip- 
tion of the engine and boiler house, with air com- 
pressors, air mains, receivers and connections to 
power hoists, the author described the system of 
cooling and improving cereals, and also of ele- 
vating and distributing same by means of com- 
pressed air. He then compared the first cost 
and working expenses of the different systems of 
transmitting the power for working the hoists, 
and showed the y of d air in 
the case under consideration. The ‘application of 
compressed air for refrigerating purposes was next 
dealt with, and he showed how warehouse cellars 
might be made valuable as stores for dead meat 
by ee, them the air after it had done 
its work e hoists, the air on expansion pro- 
aap an intensely cold, but ure, atmosphere. 

e pointed out the great demand 
for a reliable compressed air-power meter, by 
charged 
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Applications for Letters Patent. 
tents have been “ communicated ” the 
name ee party are 


13th October, 1885. 


12,151. Lupricatine the Axtes of CoLLizry Wacons, 
J. T. Key, London. 

12, 152. Dovste Grip Tor Piate, J. Latham.—(C. 
Williams, New Zealand.) 

Frioats for PappLE-WHEELS, G. Rodger, Liver- 


12,154. Conveyance Penny Stace Fare Recister, R. 
ones Birmingham. 
2,155, SEcuRING Mera to Woop, H. B. and A, B. 
low, Manchester. 

12,156. VenriLators, J. Bedford, Bradford. 

12,157. the of Paper, J. Robertson, 


12,158. COMBINED Meat Bastener and Fire Screen, 
J. McD. Smith, Birmingham. 

12,159, 8. Smithson, Bradford. 

12,160. MuLriPLe SAMPLE Cuurn, J. A. Stephenson, 
near Carlisle. 

12,161. Fornace Grates, C. Whitfield, Kettering. 

12,162. EaRTHENWARE Toilet Ewenrs, E. 


Rigby, jun., Hanley. 
12,163. ‘for Mut, &c., Purposes, J. 8. Pearson, 


Roch 

12,164. Boren Sreps and Lappers, R. J. Johnson, 
woham Marke’ 
2,165. CouPLING by Hanpies at Sipe, C. 
y, Moston. 

12, and GLoves, W. D. Watson, 


12,167. Boots and with Inpta-RUBBER SOLEs, 
. Frankenburg, Leicester. 
12, 168. Wire NAIL-MAKING Macurxss, H. J. Allison.— 
(Co Lovell, United States.) 
12,169. Forminc Narzs or Tacks from Wire, 
. J. Allison. 


C. Lovell, — States. 
12,170. GaLvanic Barrery, H. J. Allison.(Z. M. 
Gardner, United States. 


12,171. Inpicators, E. H. A. Heinke, 


U pper dington. 

12,172. Curonocrapus, J. Y. Johnson. —(La Société 
‘Louis Brandt et fils, France.) 

12,178. Vatves of Pressure Encines, R. 
Ri 


chardson, 
12,174. GLoves, M. Wedlake, London. 
12, 175. Gas Enoryes, R. Skene, 
12, 176. Wrixpow Biixp J. W. Hancock, 


London. 

12,177. Hinces, W. A. 8. Benson, London. 

12,178. Baxinc Powpers, A. G. Brookes.—(7. S. 
Nowell, United States.) 

12,179. Saws for Currine Metat, T. Fowler, London. 

12,180. Hoipgrs for Starr-rops, W. Dick, London. 

12; 181. ELECTRO-MAGNETIC SPEED REcIsTERs, B. Fay- 
monville, London. 

12,182. Coatine Riacoers, &c., G. Hurn, London. 

12,188. BREECH-LOADING Fire-arms, H. F. Clark, 
London. 

12,184. Apparatus for Recervinc Coin and DE.iver- 
inc Goons in C. H. Russell, London. 

12,185. Paper FasTeners, F. Hochuly. — 
(A. Lotz, France.) 

12, ree Bavsuss, J. Raper, M. Pearson, and F. Gill, 


12,187. ‘Now-cnanmso Wicks, 8. C. Joyce, W. Smith, 
and W. Neall, London. 
Kyire CLeaninc Macuings, G. J. F. Tate, 


ndon. 
12,189. Maxine Icz, &c., A. G. Southby and F. D. 
, London. 
12,190. Pencit-cases, E. H. Schmidt, London. 
12,191. Winpow SasH Howpers, A. M. Clark.—(A. 
Ayers and W. R. Wilson, United States. 
ExectricaL Rattways, J. F. M‘Laughlin, 
on. 
12,193. ELecrric TEMPERATURE RecuLators, W. P. 
‘Thompson. HC. A. Lag United States. 
Sun to Frames, C. Wild, 
ve; 
12, W. P. Thompson.—{4. Backus, jun., 


12,10. | . P. Thompson._{R. M. Boyd, United 
tates, 
12,197. DecorticaTine, &c., Gran, P. V. Gelder, 


Liverpool. 

12, 198. Encines, E. Field, London. 

12, 199. Rorary DriLuinc or BoRING Macurngs, W. L. 

Wise.—(C. Bornet, France.) 

12,200. STEEL SLABS, Pvates, and Bars, E. W. Richards 
and F. Hilton, London. 

12,201. &c., Youne Animats, F. A. Morse- 
Boycott, London. 

12,202. WoEeLs, W. M‘I. Cranston.—(W. A. Wood, 
United States.) 

12,203. Hong, J. E. Glenister, London. 

12; 204, Sree: Piates, 8, Hannah, London. 

12,205. RecutaTinc Apparatus for Arc 
Lamps, U. Dornfeld and H. Miiller, London. 

12,206. Water in Canats, E, Edwards.— 
(J. Buisson, France. 

12, Stoppers for Borries, W. Bartholomew, 

12,208. AUTOMATIC FIRE-EXTINGUISHERS, W. R. Lake. 
W. M. le U.8.) 

12,200, ‘SEwina cuings, W. R. Lake.—(N. Wheeler, 
United States.) 

Writinc Macurngs, C. Oakford, Pennsyl- 


123 ail. Mecnanism for Locks, Brunel 
and Klein, London. 

12,212. Mixixe Apparatus, A. H. Reed.—(C. Horn- 
tel, United States.) 


14th October, 1885. 
WaTER-PROOF and ArR-PROOF Fasrics, J. 


which consumers could be for the t 
of ~~ actually used. 
E FORESTS OF SIBERIA.—The Russian journal 


of the Finance Minister has published a long 
article on the forests of Eastern Siberia, of which 
the following are the princi; es :—* The 
immense forests of pines, es, firs, cedars, 
birches, aspens, and limes which form almost the 
exclusive wealth of this vast region, belong for the 


12,214. WATER-PROOF and AIR-PROOF Fasrics, J. 
Hebblewaite, Manchester. 

12,215. Composine Sticks, C. M. Grow, London. 

12,216. SiNGLE-acTING StEaM H. W. Pendred, 


Strea 
12,217. CARRYING LuacaceE up and pown Srairs, W. J. 
Tanner, London. 
12,218. Carryina G. Andrews, Ardoyne. 
12,219. Kyoss for Bepstgaps, &c., H. Bir- 


greater part to the State. During agreat b 
of years this source of wealth was sen entirely 
un — It is only since 1869 that a more 
or less regular administration of forests has been 
cstabtiioe’, and at the present time the extent of 
the forests in Eastern Siberia is estimated at 
72,335,330 deciatines—about 11 square yards each. 
These are divided between Tobolsk, Tomsk Semi- 
ea and Akmolinsk. Of these forests, 

,760 deciatines have been accurately sur- 
ane and 50,979,570 have been valued approxi- 
mately. One hundred and five forests have been 
conceded to the peasants, and they have an extent 
of 7,068,240 deciatines. In comparison with their 
enormous extent the forests of Eastern Siberia give 
at the present time but an insignificant revenue. 
The want of means of communication and an in- 
sufficient population greatly hinder its develo 
ment. Still, the revenue is increasing, for in 1876 
it was only "40, 000 roubles, and in 1885 it was 
more than 111,000. The chief centre of the trade 
is the town of Tomsk, and then Tumen, which is 
the point of departure for the river traffic.” 


12 290. Wixvows of Rarrway Carriages, D. Allport, 


ndon. 

12,221, Preventina the Stammine of Doors, &c., D. 
Allport, London. 

12, Sasues, 8. Smith, Bolton-le- 


12, 228. “Lavan Action TuBULAR S1PHon, R. C. F. Wyatt, 


12,224, the Number of 
by Spinnine Macuines, L. 
12,225. for J.R. 1, London, 
and A. H. Trigwell, Brighton. 
12,226. VELOCIPEDES, J. R. Trigwell, London. 
12, PHoToGRAPHIC PLATE Boxes, W. Griffiths, Bir- 
‘ham, 


'HREAD or YARN, C. Moseley, Man- 
12,230. for Exrrcrric Tramways, M. H. 
Smith, Halifax. 


Compounns, &c., J. Davies, Man- 

12,232, Fire Licx W. Anderson and T. M 

12,283, ADvertTIsine Vans, L. Noble, Bradford. 


Expanpina Coain J. R. Trigwell, 


on. 

12,235, Sreermxa Tricycies, T. Bayliss, J. Thomas, 
and J. Slaug! Coventry. 

of Cigar, &c., Boxes, A. de Stein, 


12,287. rename Brusues, R. Condron, London. 
12,238. Disinrecrants, A. Boake and F. G. A. Roberts, 


London 

12,239, ne, J. Hayes.—(H. Hackmann, Bavaria.) 

12'240, NavacaTioNaL Sounpiva Macurxe, Sir W. 
Thomson, Glasgow. 

12,241. se W. H. Ratcliff and G. 
Townsend, Bi ham. 

12, other Brusues, C. Coxson, 


12, 243. ‘Errascrmo Strver from Ores, &., T. C. 
wee and M. Chiapponi, London. 
2,244, EXTRACTING Ones, &c., T. C. 
and M. Chiapponi, London. 

12,245. Borries, T. Baker, hy 

12,246. Sritcnine and Tyine + &., J. F. 
Haskins and G. D. Davis, 

12,247. CaRvine and SHAPING Woon, T. J. Roome and 
Ls mith, London. 

12,248. TeLEPHONE Systems, W. P. Thompson.—(Z. 
‘Mauritius, Germany ) 

12,249. SUBSTITUTE for Turpentine, 8. Banner, Liver- 


pool. 
Pots or Terminats, R. J. White, 


ndon. 

12,251. tage VenTILATORS and Smoke Cow:s, W. 
McHaffi e, Glasgow. 

12,252. GLazixo, A. Drummond, 

12,253. Drivixe Ropes or Rounp Banps, R. Dick, 


Glasgow. 
12, Daivise Betts or Frat Banps, B. Dick, 


12,255. To, G. F. Redfern.—(J. Broussard, France.) 

12,256, Screw Stoppers, A. and M. Mackay and R. E. 
Goolden, London. 

12,257. Stovinec or Dryinc JAPANNED W. A. 
B ey W. J. Gell, and A. F. Boham, Lo 

12,258. EcoNoMIsERS, A. Lowcock and Sykes, 


12,259. Fastentncs or Covpiinas for SEcURING 
VEHICLES TOGETHER, H. Williams, London. 
12,260. a Gear for VeLocirepes, A. T. Clarke, 


Londo 
&c., Szwace, &c., J. Hanson, 


mdon. 
12,262, Steam or other Fiurp Pressure Enarnes, G. 
Sellers, London. 
12,263. Trunks, &c.. G. H. Wells, Boston, U. 
12,264. TELEPHONIC SwitcB Boarns, W. R. 
Péreire and G. F. Jarland, France.) 
12 of Inon Org, A. Fehlen, 
ndon. 
12,266. Surps’ &c., I. Tall, London. 
12, for Ww. Hopkins, 
ndon. 
12,268. SHootine Apparatos, J. C. Cowell, London. 
Seats and TaBLes or Desks, W. L. Wise.—(P. 
A. L. Suzanne, France.) 


15th October, 1885. 
12,270. Cup or Feeper for Or Cans, T. Marsh and J. 
Marsh, Birmingham. 


12,271. CoupLinc RatLway VEHICLES, 
J. W. Hadwen, Manchester. 

12,272. Mou.pinc into SHAPE Sanpciora, &c., CovERS 
for Fuss FinisHine H. Snow and 8. 

12,273, Borris, J. 8. Rodgers, London. 

12, 274, Keyinc WHEELS upon their Axes, H. Theaker, 
London. 

12,275. Prorecters for and Boars, J. 
'W. Wilson and F. Wilson, Sunderland. 

for T. French and J. 

on! 

12,277. SELF- ae ADJUSTABLE Corn Screens, W. 
Hornsby, R. Edwards, J. Money, and 8. Manning, 
Grantham. 

12,278. Sprrit Levets, J. Thropp, 

12) 279. Breaks for Treatina Doves, J. Vicars, sen., 
T. Vicars, and J. Vicars, jun., Liverpoo! 

12,280. SeLF-cLosinc Taps or VaLves, T. Kennedy, 


Glasgow. 
12,281. APPLIANCE to JUDGE Lenora, &c., T. R. Ablett, 
Blackheath. 


12,282, Marre Governors, J. W. Balet, Rotterdam. 
12,283. Barreriss, G. Nifosi, Newcastle-on- 


12,284. — Wanrprne or other Capstans, W. Hill- 
yard, Gateshead-on-Tyne. 

12,285. WaTER METERS, Portsmouth. 

12,286. WaTer Meters, D. Fergusson, Portsmouth. 

12, "287, Wixpow Sasi ASTENER, A. Lewis, London. 
12,288, Seconpary Batrerrss, H. Thame and J. R. 
Thame, London. 

12,289. Looms for the ManuracturE of Turtrp 
—— &c., Henderson and Co. and E. Buckley, 

mdon. 

12,290. Heatinc Water, G. Brockelbank, Anerley. 

12, 291. Stanps for Tea-pots, W. Soar, London 

12) 292. CooKING Ranaes, 8, Hawkin a and A. T. Clapton, 


ndon. 
12,293. the Vrsration of Bicyc.es, &c., A. 
W. Child and G. B. Chil ndon. 
12,294, HEATING Saabs T. Webb, London. 
12,295, WATER-CLOSET Bastns, W. Buc! Glasgow. 
= SEWING TOGETHER JACQUARD CARDS, Sands, 


lasgow. 
297. SareTy VALVE for Steam Borers, B. Hawer- 
p.—(R. Urbanitzky, Austria.) 
12308 298. CARBONIFEROUS MATERIALS, H. 
Btier, Saxony. 
12,299. ComPosITION APPLICABLE for FrRE-LIGHTERS, W. 
B. Dobell and B. Mott, Liverpool. 


D. T. Gordon, Maryfield. 

12,302. LeaTHER DuRABLE and PLIABLE 
and Proor H. E. Howe, London. 
12,303. WoRKING. , Rattway J. Puntis, 

Basingstoke. 
12,304. LowERine and Raisine Sutrs’ Boats, W. R. M. 
omson.—(R. H. Earl, Newfoundland.) 
12,305. Liquip Soap, R. Livesey.—(Dr. Duncan, 
Russia ) 


12,306. PIaANoForTE InsuLaTors, E. Bishop, London. 

12,307. Tricycies, L. F. Appleton, London. 

12, 808. noms W. C. Morton and A. C. Hardy, Bir- 

gba 
12,309. Macuine for Pianta, &c., J. Kent, London. 
= 810. CENTRIFUGAL PuMPING MacHINERY, J. Gwynne 
. H. Morton, London. 

12,81 $11. SaFety SADDLE Bars for Lapres’ and GENTLE- 
MEN’s SappLEs, F. V. Nicholls, London. 

18,812. the of BaRr.ey, &c., W. 
R. Lake. @. Stollwerck, Germany. 

12,313, OPENING and CLosina Eectric Circuits, W. 
R. Lake.—(@. Péreire and @. F. Jarland, France) 

12,314. ATTACHMENT for ARTIFICIAL TEETH, A. 
sert. A, Friederik, ) 

12,315. CoaL Scurr.es, . R. Selkirk, London. 

12, 316. SPRING Box for MEASURING Tapes, W. Chester- 
man, London. 

12, GavuGE FoR Frre-arms, W. W. C. White 


12,818. Cur Fasrics, Sachsiche Webstuhl- 
fabrik (L. Schénherr) and O. Hallensleben, London 


—, Wire Rorss, J. Humble and H. M. Morrison, 


ndon. 
12,320. Corkscrews, H. J. Haddan.—_{A. F. Petersen, 
Denmark.) 


16th October, 1885. 
12, REELING or Winpinc Yarn or THREAD, W. 
oton, 


12,823. Ponts or Switcues, J. 8, Edge, 
jun., Birmingham, 


i e 
Shares. 
Shares. 
| 
res. 
PUMPS, W. brandsma, Liverpoo. 
4 12,301. Lockinc and Raitway CARRIAGE 
Stephenson, London. 
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12,324. Truz Norra Compass, B. M. Dawes, Farn- 
borou h. 


12,825. J. Riley, Alfreton. 

12, 326. Screen Hivos, A. G. Spinney, Salisbury. 

12/397. Bort.ss, J. Humphreys, Manchester. 

12,328. Fire-proor and R. B. Lee, 

Manchester. 

12, Avromatic Sicut-Feep Lusricator, T. Winter, 
ckburn. 

12,330. lll H. Beuttell, Halifax. 

12,881. Marxinc Lawn TENNIS Courts, 8. W. and P. 
ker, 

12,382. Froun Dressing Macuines, J. W. Crosb; 

Bradford. 


‘0 
12,333. Sarery Ixnocvous Corrms, &c., T. Martin, 
12881. 8 W. Baird, 
.334. Drivinc Sprnp: A. 
Canada.) 


12,335. AvuTomatic Inprcator and Governor for 
Locomotives, &c., J. Simister, Manchester. 

12,886. APPLYIXG a Wrxp Buast to Frames, R. W. 
Hewett, Birmingham. 

12,337. SuPPoRTs SuAFTING, &c., J. 8. Taylor and 
8. W. Challen, Birmin, 

12,838. WarMrnc and Foon, &c., R. Jackson, 


339. Cap, H. Sloane, Belfast. 
12/340. Borrie Stoppers, F. Fidler, near Sheffield. 
12.341. Forks and Tones for Domestic, &c., Uses, F. 
Fidler, near Sheffield. 
12,342. Arc Lamp, C. 8. Sibley, Cheltenham. 
TREADLE Mecuanism for Tricycies, H. E. 
, London. 
12, Uriuisine Waste CONTAINING CALCIUM- 
CHLORIDE, J. Webster, 
WHEEL with SPRINGS for Spokes and 
E. Howard.{C. Wahl, Kinigsberg.) 
1 Evecrric Batreriss, C. W. Stewart, 
mdon. 


12,347. Exectric CurRENts, W. Thomson, 


12,348. Ramwar W. 8. B. Kempe and W. F. 
Rowell, Wimbledon. 
12, Drivine MecHants for P. L. 
F. Renouf and I. W. Boothroyd, London. 
12,350. Vevocirepes, P. L. C. F. Renouf and I. W. 
royd, London. 
12,351. ComBrvep TELL-TALE and Inpicator for PuBLIC 
12,852. ‘oan F.C. Sim 
TEAM BOILERs, Cc. n, 
3. B. and E. Denison, 
Se SUSPENDED WICKLEss OIL Lamps, J. Cox, 


12,354. or Dryrixe Toxsacco, &c., T. Hill, 
London. 


12,355. Bast Furnaces, W. Edmunds, London. 

12,356. WasHinec Piartes, G. W. B , London. 

12/357. Corron’s PaTENT W. Tyler, London. 

12,358. Borroms of CHAIR Lees, Crutcurs, &c., J. 
Reynolds, Liverpool. 

12,359. Steam Encrves, T. Mudd, mana’. 

12,800. TELEGRAPHING AppRESSES, A. Featherston- 


London. 
12°36 of Borries, &c., R. G. Sand 


12,418. SecrionaL Borers, A. Bachmeyer, London. 
12,419. Macuives, W. Gleeson, London. 
12,420. CONVERTIBLE VELOCIPEDES, H. Morehen, 


don. 
12,321, ae Sprinas, G. G. Tandy, London. 
12,422. Knives and Forks, J. Ockermiiller, London. 
12,423. Sucrion Apparatus for PAPER-MAKING Ma- 
cHInEs, W. Raitt, London. 


thall, London. 

12,425. PortaBLe Stanps for Music Books, A. Nichol- 
son, London. 

12,426. for Continvovus Patrerns, 
E. Vanoni, London. 

12,427. Reoisterinc J. Y. Johnson.— 
(Richard Brothers, France.) 

12,428. Carsons for Execrric Arc Lamps, O. G. 
Pritchard, London. 

12,429. Speep Inpicators, G. Rung, 

12,430. Claret Jvos, W. R. Selkirk, 

12,481. Gas Burners, H. and M. Heale, hs 

12,482. FLusHInG VALVES, J. J. and T. I. Day, London. 

12,438. Cuurn, W. R. Lake.—(A. Vasdrhélyi, Hungary.) 

12,434, Raitway Wacons, W. R. Lake.—(A4. 
Wolcott, U8.) 


19th October, 1885. 


Inspectine Ririgs from the Brescu, &c., W. 
effre: 
12, 96. W. Bradford and L. _Blumfeld, 


12,437. ~~ “a Compass, J., T. C., and F. W. 
Toots for Frinisnina Boots, &c., T. Gare, 
toc 


12,439. Gas Encinss, T. H. Ward, Tipton. 
12,440. TricyLes and Quapricycies, T. H. Ward, 


Tipton. 

12, 441. AERATED Drink, C. R. C. Tichborne and A. W. 
Orr, Dublin. 

12,442. Fet Hats, J. Eaton, Stockport. 

12, Bepsreaps, 8. B. and 8. I. Whitfield, 


rming! 
12,444. Box for Fiatrnons, &c., G. Read, Deal. 
12,445. BepsTgaps, Brookes and J. E. 
Britton, Birmingham. 
12,446. Woxpine Frames, F. Hebden, London. 
12,447. Steam Borters, H. Dent, London. 
12,448. Fasteners, H., J., and W. 
12, 449. Forcinc BLank Bouts, &c., E. Davies, G 
Partington, and A. Bullough, London. 
12,450. Lypicatine StrenotHs of Powper Cuarces, F. 


Ticehurst, Birming > 

12,451. Arracuine, &c., Gear for Coat Toss to Enp- 
Less Ropgs, J. Watson, Ash: ery. 

12,452. Woven Fasrics, A. Mitchell, Bradford. 

12,453. A Porson Guarp, J. Wood, Barrow-in-Furness. 

12,454. MEDICATING SACCHARINE, &c., SUBSTANCES, A. 
Jones, London, 

12, Borter Tuse Stopper, J. Rough, Newcastle- 
on-Tyne. 

Cox CavaLRry and Boot, G. W. Dolman, 


port. 
12,457. SLIDES for OpticaL Lanterns, A. Pumphrey, 


supplied to the pump, substantially as * described, 
(6) The combination, with the power cylinder and 
piston, of a reservoir provided with inlet ports and 
valve, a casing con’ a chamber communicating 
with said inlet ports and vided = air ports 
closed by a valve, and a ‘orated gas pipe arranged 
ae the air ports and inlet ports ee 

to draw the air and 


tes at about 
right angles to the inlet port, su 
i e combination, a@ power 


WY 


cylinder, of a detachable block adapted to fit the 
interior of the cylinder, and provided with 


mn! 

12,362. Apparatus for VessEts, J. I. Thorny- 
croft, London. 

12,363. Music Brxpers, J. S. Neil, Glasgow. 

12,364. Fitters, T. Swan, Glasgow. 
365. Fry Rats for Tapes, C. J. Day and R. 
Hetrick, Glasgow. 
366. Corsets, E. A. Ford and J. Ford, London. 

12,367. Propuctne Desiens on WATERPROOF 
G. C. ,H. L. Rothband, and 8. Mandle- 


berg, 
12,368. Camp Beps, W. E. Gedge.—(EF. Guillouz, 
France.) 
12,369. Ovat Latues, W. H. Barker, G. Barker, and G. 
Embrey, London. 
12,370. Betis, F. Wordley, London. 
371. ConTROLLING the AcTIoN of DYNAMO-ELECTRIC 
cHuings, A. P. Trotter, London. 
13,372. RecuLatinc the Action of DyNAMO-ELECTRIC 
CHINES, L. J. Crossley, W. T. Goolden, and A. P. 
Trotter, London. 
Trousers STretcuers, A. 8. Bishop and F. 
Down, London. 
12,374. Dry in Cameras, T. Samuels, 


12,375. — Casgs, 8. J. Pocock, London. 
CHECKS, G. V. Jameson 


12, Gatvanic Batrerigs, A. Schanschieff, London. 
12/379. Latcuss for Doors, &c., G. R. Wynne, London. 
12,880. Grexapes for the EXTiNcTION of P. 
Jolin, London. 
17th September, 1885. 


12,381. Tricycte or other CycLz Motor, A. R. Nor- 
ou G for W: Macurngs, G. 
12,382. CLotHes Guipe for Wrincinc Mai 
TIFICIAL STONES and Con A ‘on- 
ton, Parkstone. 
12,384. ELecrricaL SusmMarrve Vesset, J. F. Wad- 
m, Birkenhead. 
12,385. STEAM Enornes, E. R. Royston, Liv 
12,386. SHuTTLE Toncvues used in Looms for WEavINe, 
J. Pickering, Halifax. 
12,387. CHILDREN’s Toy Doxts, J. L. Hinde, Birming- 


12,388. Weavine, E. Smith, Manchester. 

12,389. Screw Macuinery, A. Smith 
and H. W. Whitehead, Bradford. 

12,390. MATERIALS, J. Armstrong, 


a. 

12,391. Bricks, H. Wiesen, London. 

12,392. Sarery Fastener, C. Fellows, Wolver- 
hampton. 

12,393. VENTILATORS, J. Northwood, Birmingham. 

12,394. Horse-suors, W. E. Carmont and M. Dobsone, 
Manchester. 

12.395. Lusricatryc the of Suarrs, W. 
H. Shawcross, and B. Butterworth, 

12,396. and Woven, &c., Goons, 
J. Southworth and P. Richardson, Manchester. 

12, vey ———— Raxoes, T. E. Cleathers, J., W. R., 

R. Green, Ecclesfield. 

12.39 REGULATION. &c., of Hear for the ARTIFICIAL 
IxcuBaTion of Eaas, R. Kelly and 
Akester, London. 

12,399. Potisninc Surraces of &c., W. 
Carter, jun., and G. McPherson, Glasgow. 

12,400. Tine Fastener, J. Seddon and F. Hall, 


12,401. PorTaBLe Pexs and Hovses, J. Elwell, Bir- 
mingham. 


12,402. Wrspow Sasnes of Iron, C. and R. E. 
Marshall, Cheltenham. 
12,403. Fiusurne Cisrerns, J. Deeley, ham. 
12,404. ARMOUR - Surrs of War, R. c. B. 


Philli, Cheste' 
12,405. Brick Tres, J.J. Allen, Leeds. 
12, 406 Freep Knives for Comsinc Macuines, A. Benn, 


0} 

12,407. Meraiic Comss, T. Nuttall, Ramsbottom. 

12.408, Wrapprnc Wire SPIRALLY upon J. 
Walker and W. Pass, Manchester. 

12,409. REGULATING the Sprep of Enornes, H. B. 
Barlow. —{J. W. Johnson, London. 

12,410. Gas Poxers, F. C. Dixon, London 

12,411. Trusses for Hernia, E. de Tomanzie and M. 
E. de Tomanzie, London. 

12,412. STOPPERING Borties, H. Brecknell, Bristol. 

12,413. CLEANING Knives, H. A. H. Guhl, Hamburg. 

12,414. Pens, G. Hepenstal, London. 

12,415. Orcans, E. H. Suggate, London. 

12, 416. EXABLING the Porsts of Rattway Lives to be 
OPERATED Venicies, J. Y. Johnson.{G. 


Ripberger, Geri 
12,417. Apparatus for Wricuinc, W. Thomson, Glas- 
gow. 


12,458. SPOKESHAVES, PLANES, &c., E. Preston, Bir- 
mingham. 

12,459. Hanotne Picrores, &c., M. Brown, Withern- 
sea, near Hull. 

12,460. Sarery Guarp for Cicars, &c., F. C. Leonardt, 

12,461. Smyrna or TuRKEY Carpets, C. Spannagel, 

on. 
12,462. Currmnc and Licutine Cicars, T. B. Harrold, 


ndon. 

12,463. Yeast, W. 8. Squire, London. 

12,464. TRUSSES for — A. H London. 

12, 465. Excentrics, J. Heald and E. Bray, Leeds.— 
14th July, 1885. 

12,466. Conpuctor Pornts, B. F. Howard 
and T. L. Haig, London. 

12,467. VELOcIPEDEs, &c., D. W. Crossland, London. 

12,468. WATER-CLOSET iN, J. Cushing, Londo 

12, HOLES of Cioaks, J. Neville, 


or Distemper Brusn, T. Murphy, 


12,471. Ciosets, 8. Johnson, London. 
12, "472. Houpers for RaILwaY Tickets, A. J. Boult.— 
H. Meyer, Batavia.) 
32,478. AvromaTic Wacon Brakes, W. P. Thompson. 
G. 


Reinke, 
12,474. Slater, Liverpool. 
12478. Exectric TELEGRAPH INSULATORS, J. 8. Lewis, 


Liverpool. 
12,476. Promotinc ComBustion in Furnaces, J. Shaw 


and N. Arthur, 
12,477. ComprnaTion or VENTILATOR, G. Smith, 


Thomson.—(E. Vadll ) 
y, Hungary. 
12, BEDSTEADS, H. E. Newton.(F. 
Ha 
12, Fare InpicatTors or Puncues, A. Warner, 


Rose Currers, &c., P. Huré, 


12,482. ‘Becram, J. D. 8. London.» 

12)483. 483. Gas Enoines, A. M. Clark.—(Zhe Economic 
Motor Co., U.8.) 

12, Mareniat for Furnaces, &c., A. Brin, 


12,485, ee ~ Merat, F. W. Koffier and E. 


12,487. Prorectinc Fence Posts, d&., R. Griffiths, 


don. 
12,488, W. C. Dickenson, London. 
12, 490. Re Revotvine Brusn, F. W. Tornberg, 


12,490. the Rotation of Frames 
of WrrE-Rope Twistinc Macuines, C. Berta and J. 
Pollak, London. 

12,491. TrIcycies, T. Humber, London. 

12) 492. O11s from Waste Propvcts, A. T. 
Hall, Londo! 

12,493. Broken Stone, &c., W. J. Chalk, 
‘London. 


SELEOTED AMERIOAN PATENTS. 
(From the United Btates’ Patent Office Oficial Gazette.) 
8377. Gas Encrng, Cyrus W. Baldwin, Yonkers, 


N.Y.—Filed March 20th, 1885. 
Claim.—{1) The a with a casing or 


reservoir, and with a pump for usting “the contents 
thereof, of a perforated pipe or tube communicatin 
a gas pipe and between an air port an 


ith the reservoir to leave a 


age 
pipe, substantially as set forth. (2) The combina- 
witha 


between the two valves vit @ narro' 
and a governor and valve controlling the tor fo of ee 
to the gas pipe, substantially as described. (4) The 
combination of a ‘power cylinder and piston, a reservoir, 
a pump connected to a the reservoir with gas 
through which the air flows to 
the reservoir, su tially as described. 
combination, with a@ power cylinder and 
with a pump, of a perforated pipe arranged 
opposite a narrow passage through which the air is 


plates, tially as set forth. (10) The 
detachable block adaj ee to the bore of a power 
cylinder, provided with a series of parallel plates, each 
projecting at the rear edge beyond the plate below it, 
and cut away to form with the head of the cylinder a 
recess communicating with the inlet port, substan- 
tially as set forth. (11) The combination, with a power 
cylinder and air and gas pi or ports, of a valve 
g communicating with gas pi pe and — 
with a valve, and a stem pot. ing through 
governor, and an arm connected 
ted by the governor and provided with a bevelled 
arranged opposite the end of the valve stem, 
substantially as set forth. 
$25,438. Borter Currer, George Odgers, 
N.J. —Filed 26th, 1884. 
im.—( 


outer edges of th 
pivotting the roller is d d with, tially as 
set forth. (2) A tube ae consisting, cneatially in 
the stock C, provided with transverse slot D, longi- 


tudinal an angular a) aperture G, and longitudinal recesses 
I, independent of the longitudinal aperture, anti- 
friction rollers J, projecting eee ool recesses and 


of greater dismeter than the spaces bebween the outer 
edges of said the cap plate K, 
secured to the forward end ‘of the cutter stock for 
holding the rollers in place, the slotted cutter E, and 
the feed bar H, substantially as set forth. (8) A "tube 
cutter consisting of the cylindrical stock C, — at 
one end, and provided with transverse slot D, slotted 
cutter E, a central aperture made angular 
at G, lo al recesses I in the outer face 
stock an separate from the lo: 
rollers J therein and of 
between the outer edges of the recesses, 
the venerable end plate K, the feed ba bar H, ae at 
its forward end and passed through the slot of the 
cutter, and the tubular adjustable excentric collar N, 
substantially as set forth. 
$25,489. Cranx ror Enarnes, John L. Bogert, Flush, 
ing, N.Y.—Filed January 31st, 1 
Claim.—{1) The crank com of the three pieces 
A BC and the bolts F, jp them and 
bind the crank pin and shaft, 


of said journal-box, the lateral flanges dd, the frame 
G, having elliptical springs H H, w ch rest upon said 


flanges, and the roll of absorbent material journalled 

in said frame, substantially as set forth. 

925,68 681. Warer Fitter, Osmund S. Lindon, San 
Francisco, Cal.—Filed August 4th, 1883. 

Claim.—{1) The herein-described ‘filter comprising 
the chamber G, with end strainer chambers and the 
central filter chamber P, the outer case C, having the 
grooves and slitted ends, the clamping ring D, the 


saeenhchened clamping ring, and the set screw 
— to bear against the same, substantially as set 
fort ry In water filters, the clamping ring D and 
crescent clamp E, in combination with the grooved and 
slotted end of the outer case ©, and the packing Bb, 
substantially as and for the purposes set forth. 


$325,860. Power MEcHANISM FoR AcTUATING STEAM 
Hammers, &c., John W. Pertz, Pittsburg, Pa.— 
Filed September 24th, 1884. 

Claim.—(1) In a power motor for actuating a tool, 
the combination steam cylinder and piston, an 
auxiliary air cylinder and piston, said pistons being 
coupled together, a valve for controlling the port of 
the steam cylinder, and an ejector, substantially as 
and for the purposes specified. (2) e combination, 
with a steam cylinder, of a valve chamber having a 


\325,.860) 


steam supply and exhaust port, and a hollow valve 
which controls the steam port of the cylinder and is 
arranged with relation to the steam supply and 
exhaust ports to form an ejector, substantially as and 
for the purposes specified. (8) The combination, with 
asteam cylinder having a port a, of the valve chamber 
having the steam su upply pipe éand exhaust pipe /, 
and the hollow cylindrical sliding valve H, having the 
ports A, substantially as and for the purposes 
specified. 
$25,915. Execrric Locomotive Leo 
Greenville, N.J.— Filed January 11th, 1883. 
Claim.—The combination, with the track connected 
to the source of electricity, of a field magnet, two 
armatures driven thereby, driving wheels supporting 
the engine, directly connected with the armatures 


(325,915) 


and adapted to receive the current from the track and 


tially as set forth. (2) The combination, with the 


crank pin and shaft, of a divided crak with openings 
bored out in the line of separation for the recepti 
of the crank pin and shaft, respectively -— d te tie 
bolts that connect the parts of the crank and —— 
jw divided crank upon the shaft, substantially as 


325,668. Car Ax.e-sox, Bdward J. Frott, Phila- 
delphua, and William Dawson, Montgomery County, 
Pa.—Filed November 14th, 1884. 

Claim.—The combination, with the journal and the 
journal-box, of the receptacle D, forming the bottom 


circuit connections, substantially as described, where- 
by the current from the track passes through the 
wheels and to and through the armature and field 
magnet coils, substantially as described. 
325,950. Bett Crank ror Macaines, Dewitt 
C. Markham, Towanda, Pa.—Filed July 15th, 1884. 
Claim.—The knife of a mowing machine, in combina- 
tion with a bell crank, which imparts reciprocating 


motion to said knife, said bell crank provided 


with heels on each side of its lower arm, substantia lly 
as and for the purpose set forth. 


325,668 oN. 
G 
i 
gas into the reservoir upon movement in one = 
direction, and to compress the mixture upon its 
opposite movement, substantially as decribed. (7) The —- yy 
combination, with the power —— provided with a = eal 
lateral inlet port, of a series of deflector plates, each + 
projecting into the inlet port at the rear edge to a 
slight extent farther than the next sub- AAARA NG 
stantially as and for the purpose described. (8) The oe oatseati a SS 
combination. with the power cylinder and inlet port. SS 
DS. 
D 
cas. 
Soy 
“4 
=e" 
ers, 
? 
ging 
cylindrical cutter stock, provided with a transverse 4 => 
slot, a cutter therein, a longitudinal aperture and A Adhd iy RY 
adjusting bar therein, and longitudinal cylindrical el 
recesses extending inward from the outer surface of 17 \SZZR 
the stock separate from the longitudinal aperture, and IE \ PAY \ 
anti-friction rollers held within said recesses, and 
ae! beyond the face of the cutter stock, said rollers H il? ! y 
ing of greater diameter than the space between the WA 24 
and J. E. Tenison- , London. 
London. [$25,436] | 4 
SS | a 
_ 
= 
Ss 
“Wid 
325489] 
= 
and the valve, and a pipe communicating wit) 
perforations opposite fie said narrow passage, sub- ky RS itl il 
stantially as and for the purpose set forth. (3) The GS = 
having an inlet opening an: ve, & casing pro - 
wi air inlet_ open ng and valve and a perforated 
~ 
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COMPOUND LOCOMOTIVES. 
No, IV, 

In a portion of our last impression an erroneous state- 
ment occurs, which may have puzzled some of our readers, 
while others will have perceived the error at once, and 
mentally corrected it, because it is sufficiently obvious. It 
will be found on page 312, near the end of the middle 
column. It runs as follows:—“ hase yr steam for half 
stroke, the s filled will be 0:1 of the large cylinder, 
and if it takes steam full stroke the expansion will be five- 
fold.” This should read: “Taking steam for full stroke, 
the space filled will be 0°4 of the large cylinder, and 
if it takes steam for half stroke the expansion will be 
five-fold.” More accurately, the expansion would be six- 
fold, allowing for clearance spaces. In practice greater 
measures of expansion than this would of necessity be 
frequently adopted, and the result would no doubt be dis- 
appointing. In no case ought the ratio of expansion in 
regular work to exceed about five to one. As we shall 
show further on, it is impossible in practice to keep 
expansion down to this limit, even in simple engines, when 
the speed is high, because, first, if the engine is not linked 
up the exhaust cannot get away freely enough, as already 
explained ; secondly, compression is essential to keep the 
crank bearings quiet; and, thirdly, the steam ports 
cannot be made large enough to permit the steam to 
follow the rapidly moving piston with sufficient velo- 
city to maintain the pressure behind it. Better results 
would probably be got with an expansion of four to one. 
It can be shown by the results of daily railway work that 
about the best duty is got from when the steam is 
allowed to follow the piston for at least one-third of the 
stroke; and it may be stated here that it is a well-known 
fact that some drivers run with their engines very little 
notched up, regulating the work done by the throttle valve; 
while others run with the throttle valve full open, and 
adjust the work done by the expansion gear. Now in 
theory the former practice is all wrong, and must lead to 
waste of fuel. It so happens, however, that we have 
never been able to obtain a scrap of evidence to prove this. 
The consumption of fuel per mile ap to be about the 
same whichever method of working is adopted. The fol- 
lowing extract from Mr. D. K. Clark’s paper, before 
referred to, we give here because it bears strongly in favour 
of our argument :—* These results sufficiently explain how 
it happens that expansive working in locomotives, especially 
in outside-cylinder engines, is in practice carried out to 
such a limited extent. We have rarely found (1850) on 
the Caledonian Railway—a line stocked with outside- 
cylinder locomotives—that a cut-off materially less than 
30 per cent. of the stroke is voluntarily adopted by engine 
drivers. In their own words, they ‘lose as much as they 
gain’ if they endeavour to work with a suppression much 
less than 30 per cent.; and yet it is not easy to conceive a 
line better ake ted than the Caledonian, composed of long 
and steep double gradients, for the practice of highly- 
expansive working. The balance of loss and gain above 
noted is abundantly explained by the extra condensation 
which attends the earlier cut-off, and is not at all referable 
to the popular notion that there is something wrong in the 
nature of the link motion. We may refer to a case in 
point—the case of the locomotives on that railway, Nos. 25 
and 51, taking the same train. As much water was con- 
sumed from the tender of No. 51—of which the driver was 
one of the most economical consumers of coke on the line, 
and which was worked with variable expansion within the 
limit already stated—as was withdrawn from the tender 
of No. 25, an engine worked mostly by the regulator; 
whereas steam of a higher pressure, if worked expansively 
under ~~ conditions, should have consumed a less 
quantity of water than wire-drawn steam in the perform- 
ance of the same duty. There is no doubt that much of 
the economy of fuel effected with No. 51 was due to the 
judicious system of stoking practised by the driver, and to 

is unceasing care in preventing waste of steam at the 
safety-valve—matters to which little attention was paid 
with No. 25.” 

If it is once admitted that there is no gain, but rather a 
loss, derived from working steam expansively to more than 
a very moderate degree in a locomotive, the compound 
engine will appear in anything rather than a favourable 
light. To obtain the best possible result from it, it must 
invariably be worked nearly up to its full power. If the 
load is light the expansion must of necessity be very great 
in order that the speed may not become excessive, 
or the regulator must be nearly closed. The back 
pressure of the atmosphere will then bear an enormous 
proportion to the steam pressure in the large cylinder, and 
all the useful work will s virtually performed in the high- 
pressure cylinder only, the low-pressure becoming a useless 
excrescence. The cylinder condensation will be very great 
and the consumption of fuel large. What is true of the com- 
pound engine is also true of any locomotive with great 
cylinder capacity, and this goes far to explain why it is 

at engines with very large cylinders, unless they also have 
large wheels, or are employed in hauling heavy loads, have 
never yet given satisfaction. They have been tried over 
and over again in this country and in the United States, 
and over and over again the big cylinders have been 
either lined up or replaced by others of less bore. Of 
course when we speak of big cylinders we use a phrase of 
comparison. A certain capacity of cylinder is requisite to 
the performance ofa given duty. A train of fifteen coaches 
is regularly worked, let us say, by an engine with 17in. cylin- 
der, 24in. stroke, 6ft. 6in. wheels, and 1100 
heating surface. The duty is performed in all weathers in 
a satisfactory way. If now, leaving everything else un- 
changed, we substitute 19in. cylinders, we shall, beyond all 
question, make a mistake. The average pressure must be less 
with the big cylinders than it was with the small cylinders, 
This means more expansion, more cylinder condensation, 
and more waste of B aes in overcoming the resistance of 
the atmosphere. eoretically the large cylinders are the 
hest ; practically all experience goes to show that they are 
not ; and we can only repeat here what we advanced in 
other words in our first article on this subject, namely 


uare feet of | . 


that all the advantage there can be got by working steam 
expansively in a locomotive engine can be had with the 
normal type by augmenting the lap and the dimensions of 
the cylinder a little. Thus, for example, we believe that 
many engines now running with 17in. cylinders and lin. 
or lin. lap would do better with 17}in. or 18in. cylinders 
and ltin. or ljin. lap; but whether they would or not 
depends on the work to be done. The compound system 
is, however, more likely to permit large cylinder capacity 
‘to be used with benefit, under favourable circumstances, 
than is the normal arrangement of cylinders ; because, in 
the first place, for reasons recently set forth in his journal, 
the compound engine is more economical than the simple 
engine, and because, in the second place, it gives an oppor- 
tunity of utilising some of the waste heat in the smoke- 
box in drying or even superheating the steam on its way 
from the high to the low-pressure cylinder. 

We may here, before going further, recapitulate in a 
condensed form what we have attempted to place before 
our readers in a way to secure their adhesion to our views. 
The compound engine claims public favour on the 
ground that it is more economical than the simple engine. 
It can only be more economical because it uses steam more 
expansively than engines of the normal ty To this we 
reply that expansion cannot be pushed beyond very 
moderate limits in a non-condensing engine without loss; 
that this limit is very nearly, though not quite, reached by 
the normal locomotive; that it could be quite reached by 
putting a little more lap on the slide valve, and providing 
tiny auxiliary ports to prevent the engine from “going 
blind.” That it is, however, possible that expansion can 
be pushed a little further with advantage in the compound 

in the non-compound engine; that compounding 
entails a very large increase of cylinder capacity, because 
the dimensions of the low-pressure cylinder determine the 
wer of the engine, or, in other words, the loads it can 
me that the advantage to be derived from the reduction 
of coal bills may be all swallowed up by the augmented 
first cost of the engine; that to prevent this the first cost 
must be kept down, and that this end can only be attained 
by the use of two cylinders instead of three; that the 
compound engine will appear to most advantage when 
regularly loaded to that point at which it is found to give 
the best duty; that it is quite unsuitable for working 
much under its power ; that, as a consequence, it is not fit 
for undulating roads, as seems to be proved by the cir- 
cumstance that although the Webb engines do very well 
between Euston and Crewe, where the line is level, they 
have all been withdrawn from the road between Crewe 
and Carlisle, which is very hilly, and for working which 
the Dreadnought class was specially built; that the system 
appears to be much better adapted for goods engines—which 
mn have heavy loads and are worked with little 
expansion now—than it is for express engines, which are, 
because of difficulties connected with getting rid of the 
exhaust steam, of necessity worked expansively to some- 
thing near, if not beyond, the limit of maximum economy. 

The idea that the compound locomotive must be more 
economical than engines of the normal type is, of course, 
based on the performance of the marine engine; but the 
conditions under which work is performed by both are so 
different that no true analogy exists between them. In the 
compound marine engine the ratio of expansion is constant, 
and the load is always the same; and the higher the 
cylinder pressures the greater is the amount of work done. 
In the case of the locomotive the power “nines is 
always varying; and, as a rule, the lower the cylinder 
pressure the greater the power. This latter circumstance, 
is, of course, due to the fact that the piston speed is 
greatest when the pressure is lowest. As a practical 
example of what takes place, we give here two sets of dia- 


grams taken from one of Mr. Worsdell’s compound engines, 
and two diagrams taken from one of Mr. Stroudley’s engines. 
The blast pipe in the former has since been altered, and some 
changes made in the valves, which reduce the back pressure 
at highspeeds, But it will be seen that the action of the valve 
gear—Joy’s—is wonderfully perfect. In Fig. 1 we have two 


sets of di taken at the slow speed of twenty- 
eight miles per hour, while the engine was hauling 
a train of sixteen coaches up the Brentwood bank. The 
boiler pressure was 150!b. The engine was nearly in full 
gear. e mean effective pressure in the high-pressure 
cylinder was—front, 63°5 lb.; back, 63°18Ib. In the low- 
pressure cylinder—front, 33:3 lb.; back, 36°2lb. The high- 
pressure cylinder developed 218-75, the low-pressure 
250°49 horse power, or a total of, 469:24-horse power, 


Fig. 2 gives a set of diagrams taken from the same engine. 


with the same load, but running at 61 miles per hour, the 
cut-off taking place at half stroke in both cylinders. The 
average effective pressure in the small cylinder was 32°65 lb. 
front, and 31°71b. back; and in the low-pressure, lb. 
front, and 18°8lb. back. These pressures are rather under 
one-half those obtained with the engine in full gear; but 
the total power developed was 491°74-horses, or 22-horse 
‘arte more at the high than the low speed. Of this the 

igh-pressure cylinder must be credited with 242°87, and 
the low-pressure with 248°87-horse power. These diagrams 
will repay careful study. They plainly show how vain it 
is to attempt to apply any ordinary rule for proportioning 
the cylinders to each other. The results obtained by Mr. 
Worsdell are admirable; but it has to be proved that equally 
excellent results could not have been got with cylinders of 
different dimensions. At the low speeds the diagrams are 
all that can be wished ; at the high speeds the gap between 
the diagrams change, and the ae pressure rises, The 
proportion which the useful work done bears to the useless 
work is much smalleratthe high than at the lowspeeds. This 
must be so for reasons which we have already pointed out. 
Furthermore, the drop between the two cylinders, due to 
the use of an intermediate receiver and unavoidable clear- 
ance, virtually reduces the effective pressure still further, 
so that at high speeds the compound engine is really not 
able to a so much as a normal engine with pistons of 
nominally the same dimensions. Mr. Worsdell’s engine has 
a 26in. low-pressure cylinder, which is the equivalent of two 
18gin. cylinders. The Gladstone on the Brighton line has 
two 18}in. cylinders. In our impression for October 26th, 
1883, will befound acomplete set of diagrams taken from this 
engine. We reproduce two Figs. 3 and 4 for comparison 
with the compound engine diagrams, showing the effect of 
raising the link. In Fig. 3 the cut-off varied from 17 to 
50 per cent.; boiler pressure, 135 lb.; steam chest ditto, 
130 Ib, to 110 Ib.; speed, 51 miles an hour; gradient, 1 in 


FIG. 3 


264 up; number of carriages, 10. Fig. 4 is also from the 
Gladstone, and shows the effect of high speeds. Cut-off, 
33 per cent.; boiler pressure, 110 lb.; steam chest ditto, 
105 lb.; speed, 67 miles an hour, = 290°3 revolutions per 
minute; ient, 1 in 264 down; number of coaches, 25; 
total indicated horse-power, 512°4. This last diagram is 


FIG. 4 


AP = 25.7 


very instructive. It shows to how great an extent expansion 
unavoidably takes place at high speeds. Although steam is 
nominally cut off at one-third of the stroke, the steam 
cannot follow the piston quickly enough, and the expansion, 
instead of being three-fold, is really nearly eleven fold, and 
the terminal pressure is actually /ess in this non-compound 
engine than it is in the compound by along way. If, now, a 
four-fold or five-fold expansion is the largest consistent 
with the economical use of steam in a locomotive, what is 
to be gained by compounding, when with the simple 
engine we virtually cannot help getting about an eleven- 
fold expansion? The mistake that has been made from 
first to last in compounding the locomotive lies in applying 
the principle to Suheset engines. It is in goods engines 
running at slow speeds that it is likely to be useful; and to 
this branch of our subject we shall return, and we believe 
we shall have very little difficulty in wy 4 that for the 
Worsdell type of engine there ought to be a large field. 
We have now, we think, shown that the answers to the 
four questions with which we started must be, on the 
whole, unfavourable to the compound system as applied to 
express engines. The system must be more costly than that 
which it is intended to supersede if these cylinders are used. 
All the available evidence goes to show that at high speeds 
the compound locomotive is not more efficient or more 
powerful than others. There is no available testimony 
that it is more economical. We believe that it has origi- 
nated in a misconception of the conditions under which 
locomotives work, and which differentiate it from the 
marine engine, and that for express traffic it will do no 
ood. There will perhaps be a saving in fuel, which will 


more counterbalanced by losses incurred under 
other heads, On the other hand, for slow, heavy traffic 
it ought to prove well adapted, and if Mr. Webb had 


fitted up a few goods engines in the first instance, and put 
them to the heaviest and slowest hauling he had, the 
results obtained would have been much more encouraging 
than those he has actually got; but the Webb type of 
engine is not suitable for goods trains, so he must have 
built something different from the Dreadnought, which is. 
an express engine or nothing. 


Navat ENGINEER APPOINTMENTS.—The following appointments: 
have been made at the Admiralty :—Jas. D. Nicholson, chief engi- 
neer, to the Vernon, additional; Alfred D. Watson, engineer, to 
the Vernon, additional ; George E. Beach, engineer, to the Flora, 
additional; Matthew R. Miller, chief engineer to the Asia, addi- 
tional, for the Narcissus ; and William W. Watts, engineer, to the 
Asia, additional, 
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THE HORSE-POWER OF TURBINES. 
By Proressor R. H. Smita. 
No. III. 

Articts II. finished with the finding of the values for 
radial and for axial flow turbines of W, that is, the amount 
of work done by each unit of weight of water passed 
through the turbine. Equations (9), (10), and (11) are 
collected and reprinted at the end of this article, as we 
need to refer to them frequently in what we have now to 
say. I now imsert the values of W found in (10) and (11) 
into equation (9)—see below—or in the simpler form, 
equation (5). The two — of the stream which we 
will compare are the inlet to and the exit from the 
rotating turbine. The square of the whole water velo- 
city over the earth is best found by adding the squares 
of its tangential and radial, or axial, components. The 
tangential components have been written down above 
in deducing (10), and the radial and axial components are 


given in (2) and (3). Squaring and adding, and remem- 
bering that the relative velocity over the blades » = 
sin. we find 
(velocity over earth)* *+r* w* Ve 
29 2g 24g md tan. 
for radial flow turbines 
wt 
“2g 
Teter. 


for axial flow ditto, with r put for mean radius 2 


These equations apply to either inlet or exit, che dis- 
tinction being made by writing in the suffices i or e to 
@>, fr, m, d, and @ To form equation (5) w- have to 
subtract this value atinlet from the value at exit, and to 
add W, which will complete the left-hand of the equation, 
the right-hand remaining as it is. The result is 
which applies to both radial and axial-flow turbines, but 
for the latter z 7 (re ?-1; *) becomes zero. Here h is the 


depth from inlet to exit, and F is the head lost by friction, 
viscosity, and eddy-making inside the turbine, while 
pi and p, are the water pressures at inlet and exit. The 
exit pressure p, is always known with sufficient accuracy 
for practical turbine calculations. Suppose that we know 
the section of the water stream at inlet to the turbine, 
that is, at the discharge tips of the entrance guide blades. 
If these entrance es run full bore, this section 
is, of course, actually aang It will be explained 
below how to determine whether the inlet area really 
runs full bore or not. If the inlet pressure p; were 
also always known, we could calculate the volumetric 
flow V and inlet velocity over the earth from equa- 
tion (9), putting in it W=0. From this inlet velocity 
over the earth we would then calculate the relative inlet 
velocity over the blades from our knowledge of @; , the 
entrance angle of the blades, and of «, the speed of rota- 
tion, both of which must be looked upon for the present 
as data. Equation (12) will then enable us to find the 
relative exit velocity, from which, again, the exit area can 
be calculated for the known volumetric flow V. This area 
will then give us m, d, for equation (10) or (11), whereupon 
these last equations furnish us with the means of calcu- 
lating W, the work done per unit weight of water passed 
through the turbine. The whole work done per second is, 
of course, Ww V. The horse-power is this work per 
second taken in foot-pounds, divided by 550. 

This is the process of calculating the power of a turbine 

when the inlet pressure is known, and when the guide- 
blade es run full bore. When it works not 
drowned in water, and with the buckets not running full 
bore, the inlet pressure is known to be atmospheric. The 
above method of calculation is therefore applicable to this 
case. 
If, however, we do not start the problem with a know- 
ledge of the inlet pressure, we must follow another method. 
Here we must work from the exit pressure alone as data. 
It will be observed that in ge (9) there are three 
quantities, namely, V, S, and W, which are at starting 
“unknown” quantities. S is the exit area, since we are to 
put » = p, the exit pressure. We may know the dimensions 
of theturbine, but cannot know without previouscalculation, 
or experiments on an actually existing machine, whether the 
exit area will run full bore or not. ese three quantities 
are involved in the three equations (9), (10) or OD, and 
(6a), and the method of using these to calculate V, S, and 
W is the following :— 

Assume, first, that the flow is full bore up to the exit 
from the turbine. On this assumption we can find S and 
me de. In equation (10) or (11) the only remainin 
unknown quantity on the right-hand side is then 
Inserting the value of W, shown by equation (10) or (11) 
in equation (9), this latter then becomes a quadratic equa- 
tion for the only unknown quantity V. The solution of 
this quadratic gives V on the assumption of full bore 
flow. This quadratic is reduced to its forms most con- 
venient for direct application in equations (13) and (14) 
below, to be used respectively for radial and axial flow 
turbines. 

Investigate now by the help of equation (6a) all the 
limits of maximum possible flow through every section 
from the top of the head-race, where p, and s, are always 
known, down to the entrance to the turbine. In tical 
work a curve should be plotted along a plan of the race, 
the height of which at each point will represent to a con- 
venient scale the limit of possible flow through the corre- 
sponding section as obtained from (6a). If now all these 
limits lie above the value of V, found by equation (13) or 
(14) formed by combining equations (10) or (11) with (9), 
then the latter value of V will be actnally obtained and 
the turbine will run full bore. In this case the calculation 
of W can be at once completed by help of (10) or (11), and 
thence that of Ww V ree of the horse-power made. 

If, on the other hand, the value of V, found by com- 
bining (10) or (11) with (9), is found to be greater than 
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any one of the limits given by (6a), then evidently the 
turbine will not run full bore, and the actual flow obtained 
will be determined by the conditions higher up the 
stream than the turbine. It will be equal to the smadlest 
of the limits shown on the curve obtained from (6a). We 
have then to deal with equations (9) and (10) or (11) with 
V asa known quantity, and S (or m, a) and W as two 
unknowns. § is involved in both of these equations 
because S and m, d, involve each other, and it is necessary, 
therefore, to express S in terms of m.d,. This is most 
ve 

appears in (9) is the square of the velocity of the water 
over the earth as it leaves the turbine, and this square is 
obtained by adding the squares of the radial and tangen- 
tial velocities over the earth. Performing this operation 
and then subtracting equation (10) or (11) from (9) in order 
to eliminate W, we find 
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Equation (13) for radial flow turbines, 


and 
1 1 
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Equation (14) for axial flow turbines. 

In these two equations the only unknown is now 
m, d, in (13), or simply m, in (14). This quantity can, 
therefore, be directly found. Inserting the values thus 
calculated in equation (10) or (11), we find W, the work 
per unit weight of water used, and thence the whole rate 
of working per second Ww V, and the horse-power 
WwvV 
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In the previous case of atmospheric pressure being 
established at the inlet area, we proceed in a similar 
manner to find whether this inlet area runs full bore. 
Placing in equation (9) W = O,S = inlet area, and p = 
inlet pressure, we use this equation to determine V, on the 
assumption that the inlet area runs full bore. We com- 
pare this V with the limiting values of the flow for the 
various sections of the head-race, as obtained from (62). 
If it is less than any of these limiting values, we adopt it 
as the true value, and as explained previously. If 
it be not so small as the smallest of these limiting values 
at sections higher up, then we must use this smallest limit 
as the true volumetric flow. 

In this connection it should be pointed out that, if the 
head-race tube debouch in such a manner as to leave the 
air free to mount up the pipe, then we must not 9 to 
get at any place in the pipe a less pressure than atmospheric 
pressure, and the limits of flow for each section should be 
calculated from the supposition that the pressure at it 
cannot be less than atmospheric. This is done by placing 
(016 p. — 34) in place of ‘016 y, in formula (6a). A pi 
can be got to deliver a larger flow by “drowning” its 
extremity—that is, by having its open mouth under water. 
This prevents the escape of air up the pipe, although the 
pressure near the mouth may still be atmospheric. The 
writer presumes that a good —~_ trap, placed in the pipe 
near its discharge end would have the same effect as 
drowning its open mouth. 

In interpreting these equations, it must be remembered 
that the term representing the frictional loss must be made 
to include an allowance for loss by friction and eddies in 
the passages of the moving turbine itself. It would be 
futile to attempt any exact calculation of this loss. It can 
only be determined with approximate correctness by experi- 
ments on each form of turbine. But it is still possible, and 
indeed easy, to indicate the means to be taken to minimise 
it. The frictional retardation of the flow of water over a 
solid surface varies greatly with the smoothness or rough- 
ness of that surface ; the smoothest may cause probably 
only one-fifth or one-fourth the retardation caused by the 
roughest. The coefficients given in equation (7) are 
founded only on a carefully chosen average. Now this 
friction acts in two ways. Firstly, part of the work spent 
on it directly generates heat at the rubbing surfaces, 

recisely as in the rubbing of solid on solid, this 

eat going partly into the water and partly into the 
solid wall of the pipe or channel. So far as this part of 
the frictional expenditure of work is concerned, the refined 
smoothing of the surfaces of the entrance guide blades and 
of the rotating turbine blades would quite evidently be 
waste labour ; the savingin mechanical economy would be 
so inappreciably small as not to pay for the extra work- 
form only an infinitesimally 
small fraction of the whole length of channel through 
which the water must flow, including, as this does, the 
complete head-race and that part of the tail-race down to 
the free discharge into the atmosphere. But friction acts, 
secondly, in creating eddies, the energy of which is also 
eventually rubbed down into heat through the action of 
the viscosity of the water. Eddying consists essentially in 
the existence of difference of velocity in streamlets flowing 
side by side. The surface friction retards the side stream- 
lets, past which, therefore, rolls the faster flow of the 
streamlets further from the retarding surface. The 
viscosity of the water creates a drag between these 
differently flowing streamlets, which drag rapidly increases 
with the transverse rate of variation of velocity from 
stream-line to stream-line. It is in the work done on this 
viscous drag that most of the loss termed “ frictional loss of 
head” occurs. It is out of our power to diminish the 
viscosity of the water ; we can only lessen this loss by 
minimising the transverse differences of velocity across 
each section of the stream. In a straight run these differ- 
ences arise primarily from the friction of the solid pipe or 
channel surface. But wherever the stream is curved, evi- 
dently differences of velocity at once arise through the 
action of centrifugal force, which prevents a uniform dis- 


simply done by remembering that —, the quantity that 
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tribution of pressure across the section. In all such curved 
special smoothness of the solid surface is of great 
importance. Particularly in small turbines where the 
are contracted, and where, therefore, the influence 
of side friction is relatively great, it has been found by 
modern makers to well to spend workmanship freely 
in smoothing the blade surfaces. 

But it can be shown that the sharpness or gentleness of 
the curvature has not so much effect in eddy-making as 
has the rapidity with which the curvature changes. No 
one but a thorough ignoramus would put in any sharp 
angles in his water channels. But it is still quite common 
to imagine that if the straight and curved reaches run into 
each other tangentially, and if junctions of curves of 
different radii are also tangential, all has been done that 
can be desired. This is not so. The radius of curva- 
ture should never change suddenly from point to point. 
Such sudden change of curvature inevitably results in 
more or less violent eddying, the streamlets dash through 
each other, the flow is broken up and disturbed, the orderly 
distribution of pressure and velocity across the section is 
destroyed. 

This is the teaching of the most modern theory as well 
as of experiment. The lesson to be drawn from it, and 
applied to the construction of turbines, is that both tips— 
inlet and discharge—of the guide blades, as also both tips 
of the turbine blades, woe | be made straight. There is 
a straight run in the head-race, and the water in being led 
from it into the wheel should be guided through a passage 
which is also straight at its outer edge, which quite gradu- 
ally increases its curvature towards the middle of its length, 
and which again diminishes in curvature gradually till it 
becomes once more straight at its end. The reason for 
straightness at the wheel end may not be at once apparent, 
but becomes so when it is remembered that the curvature 
in the wheel is always contrary to that in the guide blades, 
and you cannot change gradually from one curvature to its 
con without ing through zero curvature. The 
wheel blades should begin at their inlet tips with straight- 
ness, and should have their radius of curvature only gradu- 
ally shortened towards the exit side of the turbine. It 
would seem, at first sight, that it can be of no importance 
to diminish the blade curvature again to zero at the exit 
from the wheel ; but it ap from further consideration 


thatitisdesirabletodoso. This will be recognised by looking 
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at the accompanying sketch. ee relative flow, 
the discharge section for one bucket isnot E E' but Ee. All 
the water so soon as it has through section E e is 
practically relieved from all restraint by the wheel blades. 
All the streamlets should, therefore, cross this section with 
the same direction of velocity. If they do not, they will 
impinge on each other as they leave the wheel, and by such 
impact will upset the orderly flow and propagate backwards 
into the wheel a disturbance injurious to its action. Such 
strictly parallel discharge cannot be obtained if the buckets 


run full bore, unless the opposite sides of the bucket are 
at this section lel, and this obviously cannot be so 
unless the length e E be straight. 


As regards the junction between the head-race and the 
entrances to the guide blades, there is very general neglect 
of the principles I have just enunciated. ‘The head-race 
should debouch easily and with good curves into a casing 
that will guide the water gradually and without sharp 
alteration of curvature into the guide blades. How bar- 
barously many forms of turbine-case break this rule of 
good construction it is hardly necessary to point out. 

ndeed, the fault is so common that it is really surprising 
that such high mechanical efficiency is obtained as actually 
occurs, Many turbines work in the bottom of a large 
cast iron or brick tube or well whose diameter is several 
times larger than that of the series of gates. In this case 
there is ample room for the water streams to form them- 
selves into those curves along which they flow with least 
resistance, and which they naturally assume when left free 
to do so. In such circumstances, of course, there is no 
need for any artificial guidance. 

Much greater care is always bestowed upon the design 
of the junction between guide blades and wheel blades, 
although here again we find exclusive attention paid to 
avoiding instantaneous change of direction in the flow, 
and none at all to avoiding instantaneous change of curva- 
ture. This latter will be eliminated, as previously stated, 
by making both blade tips straight. the relations that 
ensure avoidance of sudden c of direction and conse- 
quent shock are best explained with the help of a diagram. 
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Let [ I' be the inlet area of one bucket. Let I ¢ represent 
to scale and in direction the entrance velocity of the water 
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over the earth ; thus I e gives the direction of the final 
edge of the guide blade. If there is to be no shock the 
relative velocity must be in the direction of the blade I ¢, 
and therefore its itude must be I ¢ and inlet tip speed 
of the wheel must be measured by ¢e. ve is the com- 
ponent velocity perpendicular to the inlet area, this com- 
ponent being the same for both velocities, that over the 
earth Ie and that along the blade It. The volumetric 
flow through this one bucket isthe area I I' multiplied by 
ve. If the wheel speed be diminished or increased from 
exactly ¢ e while i v remains the same, there will be shock 
at entrance. If it be decreased to ¢, e there will be shock 
on the forward face I of the bucket and consequent waste 
of power. If it be increased to ¢, e, the relative velocity 
being then I ¢,, the water will impinge on the backward 
surface of the bucket I', and the effect of this first impact 
of the water will be to hinder the forward motion of the 
wheel, actually to drive it back. It is well worth noticing 
that this is by no means an impossible, probably not even an 
uncommon case, because, although its first effect is in the 
wrong direction, it by no means follows that the water 
loses all driving power. A little further into the bucket it 
impinges again on the forward side and sweeps round, thus 
driving the machine. 

It should here be mentioned, in order to avoid misunder- 
standing, that in the equations 47 means the angle between 
the direction of relative velocity and that of wheel motion. 
This is the inlet angle of the blade only so long as the 
above relations of speed are preserved. If, therefore, 6 7 
be taken as the blade inlet angle, it must be assumed that 
the speed of the wheel is regulated in accordance with these 
conditions, 

Now, in no turbine that has yet been made is the inlet 
angle of the blade capable of alteration. Let us see what re- 
strictions this fact puts upon the possible variation of wheel 
speed, always retaining the condition of inflow withoutshock, 

Firstly, suppose that the guide blade passages run full 
bore, and that the wheel buckets do not run full bore. 
Under these conditions a definite pressure is established 
at inlet which does not depend on the speed of the wheel. 
From equation (5) we deduce that the linear velocity over 
the earth at inflow is also independent of the wheel speed. 
We can now set our guide blades so as to diminish the 
angle of entrance ; as, for instance, the velocity over the 
earth may become I e'. The passages between the guide 
blades have now become narrower, so that the volumetric 
discharge V has decreased in the ratio of re tor! e' because 
Ie'=l1e. But the wheel speed may, and must to preserve 

ood working, be increased from ¢¢ tot! e'. In the pro- 

uct V w, therefore, one factor has increased, and the 
other diminished. By an easy application of the differen- 
tial calculus it can be shown that this product reaches its 
maximum when the angle 7 I e between the inlet surface 
and the inlet tips of the guide blades is just half the angle 
r I t between the inlet surface and the inlet tips of the 
wheel blades, The quantity W of equations (10) and (11), 
which is the direct measure of the efficiency of the turbine, 
largely depends on the product V w. It also depends on 
the value of m, which, under the conditions we are now 
supposing, varies also with the wheel speed. The influence 
of this latter variation is to be found from equations (13) 
and (14). To solve the problem exactly would be very 
complicated, but careful investigation shows that the influ- 
ence is to make the highest efficiency appear with the angle 
Tea little less than halfrI¢. In axial flow turbines 
nothing else modifies the condition of best efficiency ; but in 


radial flow turbines we have the extra term (re *- re*). 


This does not involve V, the volumetric flow, but rapidly 
increases W by increase of wheel speed provided 7; > r., 
as in inward flow turbines, and has the contrary effect on 
outward flow turbines where 7; < r,. The effect of this 
term then in inward flow wheels is to make the highest 
efficiency reached when angle I ¢ is still less than half 
r I ¢, while in outward flow wheels the guide blade angle 
of best efficiency is somewhat increased in consequence of 
this term. 

Before dealing with this problem of highest efficiency 
under other conditions, it must be pointed out here for 
most careful attention that the attainment of this highest 
pitch of mechanical efficiency is not what is to be aimed 
at in practice. From the above it is evident that by 
increasing the guide-blade angle beyond that proper for 
maximum efficiency, we obtain a materially larger value of 
V; that is, we pass a larger quantity of water. Now, the 
horse-power of the turbine is proportional to the product 
VW. Thus, by sacrificing efficiency to a certain degree, 
we obtain more power with our turbine of given size and 
cost. The extent to which we should deviate from 
maximum mechanical efficiency to obtain greater horse- 
power depends on the relative importance of reducing first 
cost in the machinery. 

If now the passages through the guide blades do not run 
full bore, this means that the volumetric discharge is 
tixed by the limiting conditions up stream expressed in 

uation (62). In this case, the entrance linear velocity 
will also be fixed, and we can only vary the wheel speed 
by setting the guide-blades to different angles. From (10) 
or (11) in which V is now a constant, it is evident that W 
will increase with w far beyond the point last investigated. 
Referring to the last diagram, clearly w must not be 
incre: so far as to make the wheel speed at inlet equal 
to the water velocity over the earth. But it may approach 
it. The limit is to be settled by the necessity of leavin 
the inlet velocity over the earth with a component neehaal 
to the wheel inlet surface large enough to get the water 
into the wheel. Divide the given volumetric flow by the 
inlet area of the wheel; this gives the above necessary 
component. Then set your guide-blade at such an angle 
as to give this necessary component. It will be found that 
this process gives a high wheel speed, and this is only what 
experience has:shown necessary for this class of wheel. 

Consider, lastly, the case in which the wheel buckets 
run full bore. In this case V, the volumetric discharge, is 
found from (13) or (14). Examining these by the usual 
differential means, we find that as w is increased V 
decreases. The product of the two, viz, V7, first 


increases and then decreases. The process of finding theo- 
retically and in general terms when its maximum is 
reached is a complicated and tedious one, but the result 
may be given here, Abbreviating the coefficients of (13) 
and (14) toc, c, c, ¢,, so that these equations stand 
C, V#+C, +C, =C,. 

I find that the maximum value of V @ is reached when 
the wheel is run at the speed by 
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20, +0, 
If this speed be established, then V @ will have the value 
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27C, C, + C, 

These values will give maximum efficiency to axial flow 
turbines. For inward flow turbines the speed of maximum 
efficiency will be greater than the above value, while it will 
be less for outward flow wheels. 

It must not be forgotten that if the best speed obtained 
from the foregoing considerations be very high, it may often 
be desirable to run at a lower velocity on account of the 
increased difficulty and expense of effective lubrication. 

It remains to observe the influence of the setting of the 
wheel blade angles, viz. @ and®. A single glance 
at equation (10) or (11) shows that W, or the effi- 
ciency, is increased by making tan. 0; small, that is by 
making the entrance angle of the blades small. But 
here again other considerations have an opposing in- 
fluence. The whole amount of work done by the 
machine is, of course, proportional to V, the flow through 
it, and this V equals the product of the entrance area 
the radial or axial velocity in radial or axial-flow turbines. 
By making 9; small this radial or axial velocity is 
diminished and the inlet area necessary for a given V 
is increased, this involving, of course, a general en- 
largement of all the dimensions and a rise in the 
cost of the machine. Evidently it may often and even 
ueually be more advantageous to the user to employ a 
turbine of less size and first cost, and at the same 
time to submit to get his power ata lower mechanical 
efficiency. Similar remarks apply to 6 the angle 
of the discharge tips of the blades. This angle is 
nearly always made greater than 90 deg., and its 
tangent is therefore negative. The second quantity 
within brackets in equations (10) and (11) is therefore 
really a quantity to be added, although it appears as if it 
were to be subtracted. W is therefore made greater by 
making tan. 9, as small a negative quantity as possible, 
that is, by making @, as nearly as possible 180 deg. But, 
again, making this small diminishes the radial discharge 
velocity, and involves increasing the discharge area and 
the general size of the machine in order to obtain any 
desired volumetric flow V. Rosert Smita. 


HOROLOGY AT THE INVENTIONS EXHIBITION 


No. III. 

Srvce our former visits to the Horological Section of the 
Exhibition, many of the exhibits which were then incom- 
plete have been tilled up, the awards have been distributed, 
= the Inventions Exhibition of 1885 is now drawing to 
a close. 

It only remains, therefore, to consider the ne 
exhibits worthy of notice which have been hitherto crowd 
out, and to conclude this short series with a brief résumé 
of the state of the manufacture and the trade—its causes 
and results—as indicated by the material to hand in the 
shape of the inventions and productions here shown. 

Messrs. E. Dent and Co., Strand. This firm have 
justified our first prediction by worthily representing 
English horologists, and have been awarded a gold medal 
for improvements in turret clocks and chronometers. In 
addition to their other exhibits which we have already 
noticed, their new patent galvanic contact apparatus 
applied to chronometers is particularly worth inspection. 
This is a departure from the ordinary method, as the 
current is constant, the mechanism being employed to 
break instead of to make contact at short intervals through 
the agency of a second wheel on the axis of the escape 
wheel, and, as this action takes place after the impulse is 
oth to the escapement, the transmission of the signals 
oes not affect the rate of the instrument in any way. 

Mr. R. G. Webster, 5, Queen Victoria-street, E.C., 
has a very good display of English quarter and other 
clocks and high-class watches, a chronometer with new 
compensation balance for obviating the secondary error, a 
clock showing universal and local time, and a regulator 
with a new gravity escapement. 

The English Watch Company, Birmingham, exhibit 
their machine-made watches of various designs, and 
a new speciality in the form of an English double 
chronograph which has been invented and patented by Mr. 
Douglas, of Stourbridge, and registered under the name of 
the “ chrono-micrometer.” We have not had an opportu- 
nity of examining this instrument, but it is gratifying to 
find that an effort is being made to upset a monopoly in 
this branch of watch-making which has been too long left 
in the hands of our Swiss competitors. 

Mr. J. F. Hills, of the Post-office, Sudbury, Suffolk, 
exhibits a novelty of his own invention in the shape 
of a watch with a specially designed dial, showing the 
code letters for the use of postmasters and telegraphists, 
by whom it will doubtlessly be largely adopted. Mr. Hills 
is to be congratulated in being the first to conceive an idea, 
the obvious utility and simplicity of which renders it 
difficult to believe has never occurred to anyone before. 

Messrs. A. and H. Rowley, 180, Gray’s Inn-road, 
W.C., show a large clock with automatic figures and 
perpetual calendar, and chimney and striking work, a 
collection of chimney and striking clocks, and parts illus- 
trative of process of manufacture, and ships’ timepieces to 
strike the different bells and watches. 

Messrs. G. Bendon and Co., 36, Ely-place, E.C., 
show clocks with their a mechanism for winding 
from the centre of the dial, and regulating arrangement 


applied. The winding handle is a jointed piece which goes 
through the centre arbor, and by pulling this piece out 
and bending it twice a crank is formed by which the 
clock can be wound. This arrangement gives greater 
power than in their original plan, in which the winding 
was effected by means of a knob standing out from the 
centre of the dial, which was turned by the fingers. The 
clock is regulated by turning a projecting button at the 
top of the dial, at the end of whose arbor is a wheel 
gearing with another wheel at the top of a screw, to which 
are attached the movable chops which hold the pendulum 
spring. But, however desirable it may be to dispense with 
a key in the case of watches, where it is a constant source 
of anxiety to the wearer, the same can hardly hold good 
of clocks, which are stationary, and to which it can be 
easily attached, and we can see little to recommend in this 
arrangement to compensate for the necessary extra com- 
plication it involves. 

Mr. N. ©. Firth, 125, Foregate-street, Chester. Of 
the numerous time-checking clocks, for registering the 
times of arrival or departure of operatives, the specimen 
exhibited by this firm seems to be the best adapted for 
securing the end in view, in affording a sure means of 
checking any irregularity or attempted fraud. The clock 
is constructed to drop a number of small metal discs into a 
tube singly at any intervals of time for which it may be 
adjusted, which pile one upon the other. And the opera- 
tives, being required to drop a similar disc into the tule 
upon arriving or departing, their time can thus be easily 
pv be by a superintendent or foreman. 

The Standard Time and Telephone Co., 19 and 21, 


y | Queen Victoria-street, E.C., exhibits a standard regulator 


of the usual pattern, a clock fitted with contact springs to 
ring a series of electric bells at any stated times, and a 
variety of clocks fitted with Lund’s synchronising arrange- 
ment now so widely used. In this method the clock is 
brought to time by an hourly electric current, which 
actuates an electro-magnet behind the dial, by means of 
which two clips bring the minute. hand to zero from a 
minute or two either way. It is similar in principle to 
the method employed by Bain, the original inventor of 
electric clocks. Without going into the relative merits of 
any of the numerous contrivances that have from time to 
time been invented or in use for actuating, controlling, or 
synchronising clocks, it is only necessary to observe the 
discrepancies in the time of many of our public clocks to 
recognise the advantage there would be in the general 
adoption of some such system, and the Standard Time and 
Telephone Company are deserving of praise for the busi- 
ness-like energy they have displayed in bringing their 
scheme forward, and on their vigour in having success- 
fully operated it in so far as it has been adopted. It 
should, nevertheless, be remembered that, as all electric 
clocks that are entirely dependent on the constant action 
of the current are liable to fail in the event of any acci- 
dental discontinuance of it, the success or failure of any 
such system depends largely on the quality of the clocks 
to which it is applied ; and they should, therefore, be 
sufficiently trustworthy in themselves to go for a time inde- 
pendent of any outside controlling influence. To the 
neglect of this latter precaution is to be mainly attributed 
the breaking down and abandonment of the controlling 
system invented by Mr. R. L. Jones, of Chester. 

Messrs. Samper and Co., 30, Rue Folie, Mericourt, 
Paris, exhibit patent eight-day alarm clocks, a novel 
feature of which is that they only require to be wound and 
set once a week to discharge each day. 

The De Gruyter Clock Manufacturing Company, 
1474, Aldersgate-street, E.C., exhibit Warder’s patent 
torsion pendulum 400-day clock, which requires wind- 
ing only once a year. But apart from its scientific novelty 
and mechanical ingenuity which render this exhibit inte- 
resting, there is not much in it to attract the serious atten- 
tion of horologists, as this clock must be considered rather 
as a scientific mechanical toy than as a good timekeeper. 

In Group XXVIII. which embraces philosophical 
instruments and apparatus, Messrs. Légé and Co., 
Turnmill-street, E.C., exhibit the tide - predicting 
machine of Mr. Roberts, of the “ Nautical Almanack” 
office, which has been already fully illustrated and 
described in THe Eneineer of the 19th December, 1879. 
Apparatus for measuring, recording, and registering depths 
of liquids—and a new mercurial compensation seconds 
pendulum. In this compensation M. Légé has gone a 
step further in carrying out Vissiére’s principle of having 
more than one jar of mercury for the bob, in order that 
the mercury may be acted on the more quickly in slight 
sudden changes of temperature to be more in accord with 
the expansion and contraction of the rod in like changes, 
by constructing the bob of a brass cylinder of about the 
usual size, which is packed with a number of steel cylinders, 
turned to the same diameter as the rod, as closely as they 
will stand together, each cylinder being filled with mercury. 
But whether or not this is a real improvement or is neces- 
sary is not at all certain, many eminent horologists holding 
the contrary opinion that, even with the single jar, the 
centre of oscillation is raised all too quickly by the extreme 
sensitiveness of the mercury to changes of temperature. 
Clock movements and detached parts showing different 
stages of progress are alsoexhibited. In this section several 
novel departures from the usual practice are observable, 
especially in the mode in which the crossings, or spokes, 
of the wheels are formed and the pallets shaped. In the 
former the spaces are first stamped out roughly, and after- 
wards finished by a rotary milling process, the flats bein 
lapped; and the latter are first stamped out, then for 
through a die, and afterwards finished by lapping on the 
flats and acting surfaces, after being hardened and tem- 
pered. The tide gauge, of which we give an illustration, 
contains several new and interesting features. The middle 
cylinder, or drum, isturned by clockwork, and is geared at the 
bottom through an intermediate wheel with the left-hand 


cylinder, upon which the paper as it is marked is rolled, 


and as this second cylinder, through the agency of the 
mechanism, is always made to travel a little faster than 
the first, the paper is kept tight. The right-hand cylinder 
carries the roll of paper, and is in its turn regulated by 
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means of a friction spring at its lower end. The middle 
cylinder turns once in twenty-four hours, each of which is 
indicated by a pin, which pricks through the paper, and 


shows models of ellipses to explain the mode of 
obtaining the pitch circles of toothed wheels, a model of 
i wheels, and models illustrating the different 


| conical tooth 


obviates the necessity for the use of the usual ruled or forms and actions of cams and the principal kinds of 
squared paper. The paper is marked by a pencil, which | motion which they are employed to produce, and other 
is pressed agaiust it by a spring, the movement of which | educational apparatus. This form of instruction is par- 
up and down the graduated scale is governed by the rais- | ticularly pertinent and useful to the younger students of 
ing and lowering of the float. The float acts on the mechanics and tothose practical men who have such an inex- 
mechanism through a copper band or riband running on | pressible antipathy to diagrams and scientific theories, and 


| The second hypothesis would hold equally good of the 
Swiss or other sections, and the last is hardly worth dis- 
cussing, and is contradicted in the answer to the first. 
The fact is the English watch trade is at the present time 
in a state of transition—from the old apprenticeship 
system, which is fast becoming a thing of the past, its 
place being taken by technological training schools more 
in consonance with modern ideas and tastes, to the state 
and conditions of the manufacture, which is undergoing a 


pulleys, the top one of which is geared to the wheels at | might with advantage be more widely adopted in those | complete change, owing to the introduction of going barrel 


the top of the frame. 

The counterpoise to the float shown at the right of the 
stand has a cord running over a grooved truncated cone, 
or fusee, by means of which the ditference in weight of the 
copper band is equalised and the float balanced. 

he force and direction of the wind are also registered 
through the agency of an anemometer and dart attached 


to this machine—not shown in the cut—the pencils and | 
| the front as strongly as they might have been expected, | 
lower part of the scale, and marking the paper in the same | 


indices registering and recording each being fitted to the 


manner as the tide register; and a barometer is attached, 
the self-registering attachment of which is a very ingenious 
contrivance. The delicacy of the movement of the mercury 
would not permit of a pencil being kept closely pressed by 
a spring against the paper without interfering with the 
action of the barometer, and the density of the atmosphere 
is registered by means of a clever device in the form of a 
click spring which ratchets over the teeth of the wheel at 
the lower end of the middle cylinder, and thus causes the 
pencil to dot the r at intervals of ten minutes. The 
whole of the work in these machines is of a very high 
quality, and the firm well deserve the silver medal they 
have been awarded. 

Mr. Alfred J. Frost, Westminster-chambers, S.W., 
has a collection of the simplified forms of transit 
instruments, by Mr. Latimer Clark, M.LC.E., &c. These 
instruments have been specially designed by the inventor 
for the use of amateurs and others who have no pretence 
to scientific knowledge of any sort, and from their extreme 
oe portability, and lowness of price, they will no 
doubt come into general use amongst country watch and 
clockmakers, and others. An accompanying elementary 
treatise on the transit instrument and a small book of 
yearly transit tables, compiled from the “ Nautical 
Almanac,” by Mr. Clark, render it a very simple matter 
for the merest tyro to manage one of these instruments, 
and observe the transits of any of the principal stars. 
The small window transit is very portable, and is perhaps 
the best adapted for general use. 

Mr. James Rigg, 11, Queen Victoria-street, E.C., 


| modern schools of horology which are fast taking the place 
| of the old apprenticeship system. 

In concluding our notices of the horological and cognate 
| sections of the Exhibition, it will be well to consider the 


position of our manufacturers with regard to those of the 


other countries with whom we must reckon our account as 


serious competitors. There would be no use in denying | 


the fact that the English manufacturers have not come to 


but have shown a serious falling off in their exhibits as com- 
pared with those of the different foreign exhibitors. This 
may be variously accounted for. The introduction of auto- 
matic machinery in watch making, to which change their 
foreign rivals have adapted themselves more readily than 
our home producers ; the present unprecedented and uni- 


energy and enterprise of British manufacturers, have all 
been offered as explanations of the relatively poor display 
in the English section. But the first can hadly prove a 
satisfactory explanation of the apparent declension of this 
portion of our manufacturing industries. 

To a nation which has always taken the lead in every 
branch of science, the well-earned and sustained reputation 
of whose horologists has ever kept them in the front rank 
in the markets of the world; and in a country where 
machinery is perhaps more universally employed than in 
any other, such an explanation as the first would indeed be 
areproach. But that the want of machine tools has in no 
way contributed to the m ness of the English Horo- 
logical Exhibition may be judged by the excellent examples 
of machine-made watches shown by Messrs. Benson, D. 
Buckney—in the case of the Horological Institute—the 


machine-made Ludgate watch is not excelled, if it is 
equalled, by any foreign machine-made watch in the 
Exhibition; and we are sure that if any of the above firms 
had shown some of their machinery in motion, it would 


have done much to remove a prevailing impression from 
the mind of a portion of the public that English makers 
are not “ going with the times.” 


versal depression of trade in this country ; the want of |}... 


English Watch Company, and others, the first of whose | 


| keyless watches, and machinery, and an assimilation to the 
| factory system, and other causes—and until the whole 
| method is resolved into a more harmonious homogeneity, 

we cannot look forward to any marked advancement. The 

change must necessarily be slow, and must take place pari 
| passu with other gradual developments. Individual efforts 
in the direction of violent and radical alterations would 


probably only produce chaos. 


LEICESTER WATER SuppLy.—After an exhaustive discussion, the 

Leicester Corporation, acting upon the advice of Messrs, T. and C. 
| Hawksley, of Westminster, subsequently confirmed by a detailed 
report from Mr. J. B. Everard, of Leicester, has decided to acquire 
the Blackbrook, a stream upon Charnwood Forest, as their next 
| source of supply. 
University Lonpoy.—The following awards have 
| been made :—Medical Entrance Exhibitions—£100, Mr. T. 1 
| Pennell; £60, Mr. S. B. Mitra; £40, Mr. J. J. Macnamara. 
| Andrew’s Entrance Prizes of £20 each—for Science, Mr. C. F. T. 
| Blyth; for English and other languages, Mr. Arthur Vaughan. 
| Gilchrist Entrance Engineering Scholarship (£35 for two years)— 
| Mr. R. J. Durley. 
| oF MECHANICS IN New SovutH WALEs.—An official 
| publication says:—In some departments wages have evinced a 
| tendency to rise, in others they have remained stationary, while 
in several there has been a slight decline. Among the former may 
be mentioned the rates paid machine men in fitting-shops, which 
range from 11d. per hour in 1876 to from 10d, to 1s. 2d. per hour 
in 1884. Among stationary rates are the following :—Furnace- 
men, per hour, 1s. 3d.; iron turners, per hour, 1s. 5}d.; engine 
fitter, per hour, 1s. 5d.; general fitters, per hour, 1s. 2d.; black- 
smiths, 1s. 6d.; blacksmiths’ strikers, 10d.; iron moulders, 1s, 4d. ; 
boilermakers, 1s. 4d.; patternmakers, 1s. 3d.; brass moulders, 
1s, 3d.; and brass finishers, 1s. 3d. In several of these and other 
trades there is a marked tendency to increase in the wages of 
the more skilled mechanics. Among the few instances in which 
wages have perceptibly declined are those of coppersmiths, which 
have sunk from 1s, 6d. per hour in 1876 to 1s. 3d. in 1884. As a 
considerable—in fact the greater—portion of the manufactured iron 
used in the colony is imported, persons desirous of obtaining 
employment; in'iron’ manufactories should be extremely careful in 
coming out, the number of such establishments in New South 
Wales being limited. Handy mechanics, willing to make them- 
selves useful, readily find employment, either in town or country, 
and generally do well. 
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CONDENSERS ON BOARD THE SS. CALABRIA. 


MR. J. KIRKALDY, WEST INDIA DOCK ROAD, ENGINEER. 


SURFACE CONDENSATION. 


Numerous experiments have, at different times during 
the past thirty years, been made with a view to determine 
the quantity of heat which could be conducted by the sur- 
face of different metals. The experiments—which were 
made with steam, the heat from which was transmitted by 
a metallic medium to water—were in almost all cases made 
with either flat surfaces or the cylindrical surfaces of tubes, 
and results have been arrived at which have more or less 
guided engineers in determining the area of surface neces- 
sary, under given circumstances or conditions, to condense 
a given quantity of steam. The experiments of Péclet and 
others gave the conductivity constants which have been 
very generally used, and showed the heat-transmittin 
capacity of a metal to transmit heat by conduction, vari 
directly as the ditference of temperature on the two sur- 
faces, and inversely as the thickness of the conducting 
plate. Péclet gave 515 units per hour per square foot of 
plate lin. in thickness, and per degree Fah., as the con- 
ducting power of copper, and 233 units for iron, Experi- 
ments by Messrs, Easton and Amos with a wrought iron 
tube, 1‘5in. in diameter and 0°0625in. in thickness—the 
tube being placed vertically in 3ft. 7in. of water, and filled 
with steam at 212 deg.—gave 230 units per square foot per 
hour per degree difference of temperature, which is a very 
much smaller conductivity than that arrived at by Péclet 
if the thickness of the metal is considered. By experiment 
with a steam-jacketted cauldron-shaped vessel, Péclet 
derived 235 as the conductivity ; but from experiments 
made with steam in long coils, he derived results so much 
higher than these that doubt has often been expressed as 
to their accuracy. With a coil of pipe 1°35in. outside 
diameter, and 138ft. in length, 974 units ; and with two coils, 
each 49ft. in length, and of pipe 1°35in. inside diameter, 1020 
units were obtained. These results have been looked upon as 
incredible, especially when compared with those obtained 
with steam passed through orinto straight pipesof compara- 
tively short lengths. In Tue EnGINeER of the 12th of 
March, 1880, we gave the results of a large number of 
experiments on the condensation of steam in pipes exposed 
to the air. The mean of a large number of these experi- 
ments with bare pipes gave about 500 units, and in the 
case of a pipe nearly 2300ft. in length, but partly covered 
and in a coal pit plane, 225 units were obtained. All these 
tubes or pipes were, however, again straight, and, with 
one exception, comparatively short. These and many 
other experiments point to the conclusion that not only 
thickness but length of pipe providing the heat trans- 
nitting surface, is a very important factor, and that the 
coil form of pipe is more effective than the straight. We 
should, perhaps, not have noticed the difference between 
the efficiency of flat surfaces or of straight pipes and coiled 
pipes, but that the remarkably high efficiency of some 
coiled tubes with which we recently made some experi- 
ments caused a reference to the figures obtained from 
previous experiments, On this page we illustrate a group 
of the “Compactum” condensers, as fitted on board the 
8.8. Calabria by Mr. J. Kirkaldy, of West India Dock- 
road, London, at the time when fresh water was supposed 
to be wanted in large quantities for the soldiers in 
the Soudan. Each of these small condensers—there are 
ten in the group—will condense a minimum of 60,000 lb. 
of steam per twenty-four hours, or 2500 lb. per hour ; 
the group would thus provide 25,0001b.,or 2500 gallons per 
hour, or about 66,000 gallons per day. These condensers 
were tested under Government inspection, with the result 
that they condensed 128°34 lb. of steam per square foot of 
tube surface per hour, the steam being at 47 Ib. per square 


inch, or at a temperature of 295 deg. Fah.,and the waterfrom 
the condensed steam passing away at 70 deg., the circulating 
water being at about 40 deg. e surface is, however, here 
measured as though the tubes were ordinary tubes of cir- 
cular section. ey are, however, corrugated in the 
direction of their length, or fluted, and this makes a dif- 
ference of about 10 per cent. in the actual surface. Making 
the necessary correction for this, the quantity of water 
condensed per square foot of surface will be 115lb. We 
thus have as the amount of heat conducted by one square 
foot of this surface per hour 130,410 units, which, taking 
the mean difference of temperature on the inside and out- 
side of the tubes as 295 — 70 + 2, or 142°5 deg., gives a 
conductivity of 914°4 per square foot of surface per degree 
of difference of temperature. These figures agree very 
closely with those of Péclet, which have been looked upon 
as inaccurate. Box arrived at the conclusion that these 
results were incredible, but had neither noticed that the 
vessel or the tubes experimented with were thin, or that 
length of traverse of the steam had an important bearing 
on the matter, as we shall see. He gives it as a fact that 
the conductivity varies inversely as the thickness of the 
plate, but omits to see that if a plate lin. thick will trans- 
mit 515 units per hour per square foot and per degree 
difference of temperature, that there should be nothing 
incredible in the Péclet experiments with a worm 138ft. 
in length, and probably not more than, perhaps, a sixteenth 
of an inch in thickness. In fact, experiment would seem 
to throw doubt on the relation given by Péclet on the 
thickness and rate of transmission, for if a copper plate 
lin. thick will transmit 515 units, a plate ;';in. should 
transmit 8240, and no experiments seem to support this. 
Joule found that by passing water through the annular 
space between two tubes, one inside the other, and carryin 
steam, that 100 lb, steam could be condensed per hour, an 
this would represent about 100,000 units per square foot, 
and at least 1000 units per degree of difference of tempera- 
ture. Experiments mentioned by Rankine, as well as 
others, show that the quantity of heat which a metal may 
conduct depends not only on the metal itself, but also upon 
the disposition of the metal and mode of supplying the 
medium which is to carry off the heat. 

The experiments made on board the ss. Calabria 
induced us to make some further experiments with similar 
condensers, fitted with fluted and with plain tubes, and 
with an experimental condenser of different proportions, 
but fitted with similar tubes. A condenser containing two 
coils made of 34ft. of fluted tubes, one coil within the 
other, and both tubes of about equal lengths of 0°5in. and 
0°375in. tubes, the total surface of which was 4°23ft., or 
practically 4} square feet, was placed at our disposal, and 
another condenser of similar form, but fitted with twenty- 
one straight tubes of 0°75in. outside diameter, presenting 
7°9ft., or practically 8 square feet, was also at our disposal 
for comparative test. The steam — to the con- 
densers was exhaust steam from a small engine, and the 
cooling water was from the mains. The result of experi- 
ments with these two condensers, briefly stated, was that 
the fluted tubes condensed almost exactly double the 
quantity of steam condensed by the plain tubes; that is to 
say, that a given amount of surface in one of the “Com- 
pactum ” condensers has just double the efficiency of the 
same amount of surface in an ordinary condenser with 
straight plain tubes, so that a Compactum condenser may 
be used of half the usual size. There seems to be but little 
gain in the use of fluted straight tubes; they must be 


coiled as under Kirkaldy’s patents to do the most work, 
and the coiling moreover causes them to move freely and 


allow for expansion and contraction, and this prevents 
the accumulation of incrustation. 

The experimental condenser referred to was made with 
a view to ascertain the minimum quantity of circulating 
water n to condense a given quantity of steam. 
It consisted of a 6ft. length of Gin. cast iron pipe contain- 
ing two coils of tubes 70ft. in length, in all 140ft. of tube, 
each tube consisting of 30ft. plain tube 0°375in. diameter, 
21ft. fluted tube O°5in. diameter, 12ft. 0°625in. fluted, and 
7ft. 0°75in. fluted tube, presenting a surface in all of 
19°44 square feet. Some curious results were obtained in 
the following experiment, in which the minimum quantity 
of circulating water is about one gallon to one gallon of 
steam condensed, and the condenser thus acting at great 
disadvantage as a condenser, but showing its capacity as a 
heater. Steam was led to this condenser, the steam pass- 
ing through the tubes, the pressure in the boiler a few 
feet 61 lb., and may be taken at about 581b. 
at the condenser and a temperature of 306 deg. The con- 
densed steam passed away at the rate of 62°7 gallons or 
627 lb. per hour, and at a temperature of 96 deg., the 
circulating water from the mains entering at 62 deg. and 
passing away as steam at a mean temperature of 225 deg. 
The heat given up by the steam was thus 306—96, or 
210 deg., which added to the latent heat gives 1111 units 
ae pound, or a total of 696,597 units. The total surface 

ing 19°44 square feet, the units of heat transmitted per 
square foot =35,833 units, or per degree of mean difference 
in temperature under such unique and unfavourable con- 
ditions of 241°9, or practically 242 units. 


In numerous experiments these figures were confirmed, 
that is to say, that the surface in these condensers gives 
such a high efficiency that a gallon of circulating water 
produced a gallon of distilled water from steam at 58 1b. on 
the square inch. The significance of this fact is that, pro- 
perly applied, the feed-water to an engine ought to be 
nearly or quite enough to condense all the steam from the 
the engine, and there is no doubt that the Compactum 
condensers could be made to do this, but the conditions of 
working would not often be convenient, and it is seldom 
that twice the amount of the feed-water could not be 
obtained. A condenser of this kind acts as a remarkably 
efficient feed-water heater, as will have been seen from the 
figures of numerous experiments showing that 101b. of 
steam was condensed with 10 Ib. of circulating water, all of 
which was converted into steam. The trial condenser re- 
ferred to gave the following figures as the mean of a num- 
ber of measurements: pressure of steam 58 lb., tempera- 
ture of circulating water 70 deg., temperature of condensed 
water 102. One gallon of circulating water in 55 seconds 
gave one gallon of condensed water in 57 seconds. 

It is needless to point out that under these conditions 
the apparatus apparently gives a higher efficiency as a 
feed-heater than as a condenser, but this would disappear 
if a greater mean difference of temperature were main- 
tained. In the experiments the steam entered the tubes at 
the end where they were surrounded by steam at a lower 
temperature. If the tubes at the circulation outlet end 
had been surrounded by water a much higher duty could 
have been obtained, just as in the Calabria condensers, and 
as in the Compactum condensers generally. One of these 
condensers, for example, of but 5°5in. by 5°5in. by 29in. 
outside dimensions, will condense 62°5 gallons per hour, 
so that an almost incredibly large efficiency is obtained 
per square foot of surface when sufficient circulatin, 
water is obtained. In the experimental apparatus, whi 
we might imagine acting as both condenser and heater to 
an engine, the surface was sufficient to condense all the 
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steam from an engine doing about 30-horse power with 
20 1b. of steam per indicated horse-power, that is to say, 
about two-thirds of a square foot would be sufficient under 
the circumstances narrated, but with plenty of circulating 
water much less than this would perform the work of a 
surface condenser. The Calabria condenser tests indicate 
that about one-sixth of a square foot would perform the 
work. 

Each of the condensers in the Calabria is of the follow- 
ing external dimensions and capacity :—12in. by 12in. by 
23in., the filter beneath them being 15%5in. by 12%5in. 
The weight of each is 370 Ib. 


LETTERS TO THE EDITOR. 
[ We do not hold ourselves responsible iw the opinions of our 
correspondents. 


DR. LODGE’S MECHANICS. 

S1r,—Will you allow me to thank the writer of the able review 
in your last issue of my little book, not only for his encouraging 
remarks, but also for his thoughtful criticisms? Of many of these 
I shall hope to make some use at a future time, and with only one 
do I wholly and entirely disagree. This one is the criticism of m; 

about ‘‘ curvilinear motion,” “‘ centripetal acceleration,” 
and *‘ to-morrow never comes.” So far as I can yet perceive, the 
passage in question is perfectly correct, but far be it from me to 


_ dogmatise on the point. I only wish to point out, in explanation 


of a probable retainment of the present words, that Iam unable 

to see the point of the learned reviewer's objection to them; but I 

shall be only too delighted to amend them, or any other words of 

mine, if on further reflection I detect a flaw. OLIVER LODGE. 
University College, Liverpool, October 24th. 


Srr,—Will you permit me to call the attention of your reviewer 
of Dr. Lodge’s book to the circumstance that Dr. Lodge accepted 
my definition of inertia, namely, Capacity for Motion, in your 
impression for May 15th. This definition is simply the reciprocal, 
so to speak, of the received definition that momentum is quantity 
of motion, and is in every way superior to the explanation—for 
it is not a definition—given by Dr. Lodge in his “ Elementary 
Mechanics.” 

I have procured the book, and I need not say with what grati- 
fication I find that the letter which you did me the honour to 
publish on the 3rd of April has not been devoid of influence on 
Dr. Lodge. 

With all that your reviewer has said I cordially agree, save as 
regards one or two criticisms, which I think are scarcely justified by 
anything Dr. Lodge has written. , 11. 

London, October 26th. 


DRIVING AN ADIT. 


Srr,—In the correspondence column of your issue of October 
16th Messrs. G. Anderson and Co., of Arbroath, describe a method, 
which they believe to be entirely new, of driving an adit, and they 
state that provisional protection has been taken out for the inven- 
tion and mode of operation. 

I am sorry they have wasted their money, but the identical 
method they describe was explained to me fully ten years ago by a 
sewer contractor, who had executed such a work in the North of 
England. 

Some time ago I drove a tube 26in. outside diameter and 50ft. 
long under a waterworks aqueduct, conveying 40,000,000 gallons 
daily, and with the greatest success, and in exactly the same 
manner as Messrs. Anderson describe, saving one particular, and 
that was, I used a hydraulic jack instead of a screw, with spur 
wheel and pinion attached. The provisional protection is 
worthless. W. B. B., M. Inst. C.E. 

London, October 24th. 


THE HORSE-POWER OF TURBINES. 

Srr,— Parturiunt montes, nascetur ridiculus mus,” aptly de- 
scribes the authoritative style adopted by Professor Smith in his 
exordium, and the miserable fiasco of his peroration. His first 
paper is chiefly occupied with a rambling description of a method 
of gauging the flow of water in open channels—a question which 
has nothing to do with the theory of turbines, although a know- 
ledge of it is absolutely necessary for the mechanician who under- 
takes to utilise any source of water power, whatever kind of machine 
he decides to adopt. 

The first equation in paper No. II., 

=P 


g w 
is simply the analytical statement of Bernouilli’s law about the 
steady flow in pipes of varying section. The expression vf — ve 
simply expresses the difference between the kinetic energy of the 
water at the two sections, and may represent either an increase or 
a diminution. p, p are simply the statical pressures at the two 
sections, and do not represent the forces causing velocity of flow. 
If the sectional area increases, the head due to pressure in fact 
increases, whilst the head due to velocity decreases. 

If W F represent the work done in producing motion in the 
walls of the channel, and overcoming friction by a unit of weight 
of the water in passing from one section to the other, equation (5) 


Wah+ 
w 


29 
is perfectly correct, but does not afford the slightest aid towards 
the discovery of the values of Wand F. Professor Smith himself, 
in point of fact, does not really attempt to make use of it. 

I cannot follow Professor Smith’s reasoning, and will not, there- 
fore be guilty of attempting to review the rest of the paper No. II., 
but will content myself with analysing the final equations. In 
these there are two symbols m; m, of the meaning of which I can- 
not find any description in the paper, and therefore my analysis 
must be so far incomplete. 

The two final equations are as follows :— 

For outward and inward flow turbines 

w Vow 1 1 
m,d, tan. 0, ) 


For parallel fiow turbines 
1 1 

ve (r2 — 7;) tan. 0, m, tan. a) (11) 

The term on the left-hand side is of one dimension, viz., a force 
multiplied by a linear dimension ; if, therefore, m; m, are abstract 
numbers both equations (10) and (11) are correct in dimensions, 
otherwise they are not. I shall feel obliged if Professor Smith 
will state what is meant by the symbols m.and m,, and whether I 
am not correct in stating that his expression for the initial absolute 
tangential velocity of the water represents the sum of the absolute 
tangential velocity of the water initially, plus the velocity of whirl 
of the outer periphery of the wheel, and the expression for the 
final tangential absolute velocity, the sum of the tangential com- 
ponent of the final relative velocity plus the velocity of whirl of 
the inner periphery of the wheel; and also whether in his opinion 
the turbine ought not to be so proportioned that these last would 
be equal in value but would act in opposite directions. 

I have adhered to the well-known conventional term ‘‘ absolute 
velocity” to designate the velocity of all objects relatively to the 


earth, which in terrestrial mechanical investigations is supposed to 

be at rest. If Professor Smith will read over his paper, he will 

see what an immense flow of useless verbiage would have been 

avoided if he had adhered to the established term ‘‘ absolute 

velocity.” W. Donatpson, 
Seathwaite, October 28th. 


PATENT-OFFICE ADMINISTRATION. 

Sir,—Colonel Wethered’s letter furnishes a proof, if any were 
needed, of the utter discredit into which the administration of the 
Patent-oftice has fallen; but how could this be otherwise when 
judicial duties of a delicate and complicated nature were entrus 
to gentlemen who, I believe, do not even lay claim to the requisite 
legal and scientific knowledge, having been educated exclusively in 
a routine department of the Board of Trade. When a tribunal 
does not command public confidence it is necessary that a change 
should be made. The recent articles in a publication which I need 
not name, in which the Comptroller and his deputy were openly 
charged with incapacity, have not improved matters, and so far as 
the public is aware those articles have neither been withdrawn or 
apologised for. Inventors have clearly a right, when any question 
affecting their patent arises, to be able to bring the case to a 
thoroughly competent tribunal, from which appeals should be rare. 

There is, however, another point which I should like to bring 
forward, and that is, that whereas the issue raised by the 
Examiner in his report is that the conflicting applications ‘‘ appear 
to comprise the same invention,” the only point decided by the 
Comptroller is as to their “‘ identity,” as is shown from Mr. Clark 
Hall’s letter to Colonel Wethered, published in your last issue. It 
can hardly be doubted that Mr. Chamberlain’s intention was to 
benefit the inventor, but the breakdown of the judicial and 
administrative machinery of the Act has rendered this good inten- 
tion abortive. The possibility of this was clearly foreseen by Sir 
John Lubbock, who said in his speech at the second reading of the 
Bill in March, 1883:—‘“‘ Seeing that the Comptroller was to be a 
subordinate officer of the Board of Trade, he could not help fearing 
that it was not intended to appoint a person of sufficiently high 

tanding d to him that they ought to have some one 

possessing a similar qualification to the Commissioner of Patents 
in the United States. It would be a good economy in the long run 
to get the very best man for such an important work that they 
could possibly find anywhere.” EXPERT. 

London, E.C., October 26th. 


S1r,—I trust you will allow me space to make a few observations in 
reply to your correspondent, Col. E. R. Wethered. Theapplication of 
Samuel Guinery, October, 1884, No. 14,058,was abandoned because 
it was found in a measure to have been anticipated by an applica- 
tion of W. C. Jones, dated January, 18&4, No. 827, by which, 
your correspondent’s first claim is also anticipated. As regards the 
second, if he imagines he can claim a weighted lever connected to 
and actuating a sliding bolt, he labours under a delusion, which is 
easily proved by reference to prior patents. Brown and Guinery’s 
is new in all its arrangements, and different in every respect to 
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Col. E. R. Wethered’s, the only novelty about which is the retain- 
ing pawl, and possibly the striking plate, and cogged arms; to call 
it a lock is a misnomer, as it provides no arrangement for locking, 
and some special plan is required. it would have shown a higher 
appreciation of fair play if Col. E. R. Wethered had given an 
illustration of Brown and Guinery’s lock, Fig. 1, which they Sistinetly 
state they prefer to the arrangements shown in Figs. 1,2 and 3, I 
therefore ask you to be good enough to insert the correct illustra- 
tion of Fig. 1 showing the arrangement which Brown and Guinery 
give preference to in their specification. I have before me the 
written opinion of Messrs. Carpmael and Co., dated 14th July, 
1885, which confirms all I have said with reference to Col. E. R. 
Wethered’s claims. FREDERICK Brown, 
Luton, Oct. 28th. 


WATER METERS. 

Srr,—You describe in your issue of the 23rd inst. Walker's 
water meter, exhibited by Mr. G. Kent at South Kensington, and 
you mention that this meter will register under a very small head 
of water. As one interested in this class of instruments, and one 
who has worked for years in this special branch, I wish to express 
my doubt about the accuracy of the statement made by the manu- 
facturer. A meter on this principle could possibly be got up for a 
special show, and when in good working trim made to show fancy 
results; but my humble opinion is that this meter will cause 
either a considerable loss of head of water when made to be water- 
tight, or else will allow large quantities of water to flow through 
without registration. A still greater evil is attached to this class 
of water meters, viz., that they are liable to be completely stopped 
by grit or other hard subst always p t m water, which 
means cutting off altogether the water supply for the time being. It 
would be very instructive and interesting to have a fair but crucial 
and public testing of water meters, without any prizes or medals, 
so as to arrive at a certain standard of their respective merits. 

6, St. Paul’s-churchyard, E.C., J. A. MULLER, C.E, 

October 29th. 


STEAM ENGINE ECONOMY. 

Sir,—In the “‘ Scientific Notes” of Chambers’ Journal for April 
26th, 1873, I read as follows:—‘‘Some months ago we gave 
notice of Warsop’s aero-steam engine, showing that by pump- 
ing hot air into the boiler the power of the engine was 
increased, the inside of the boiler was kept quite clean and 
fuel was saved. These advantages had been satisfactorily proved 
in fixed engines on land, in sea-going steamers, and now a year’s 
experience had demonstrated that the Warsop method can be 
employed with “— advantage in locomotives on railways. The 
Lancashire and Yorkshire Railway Company have experimented 
during the past twelve months with one of their goods engines, and 
have found that the inside of the boiler does not become foul, that 
less fuel is burnt, and that the engine does its duty with a spirit 
and liveliness never shown before. These results are so satisfactory 
that the company are now fitting the Warsop apparatus to six 
other engines, which is a promising recognition of its merits.” I 
have copied the above not to advertise the system, but because I 
see by your paper how much the behaviour of steam in the com- 
pound engine is exercising the minds of engineers, and I think that 
if highly-heated air were introduced either into the boiler, or 
perhaps better, direct to the steam pipe, a beneficial result might 
be attained; at least, with high-pressure engines. Some few years 
ago I had some favourable experience with the introduction of air 
into a high-pressure engine, and this makes me feel the more 


desirous to bring the system to your notice, trusting you may find 
it worthy of the same. W. J. H. 
3, Craigie-crescent, Perth, N.B., October 27th. 


THE LENOIR ENGINE PRACTICALLY CONSIDERED, 


Srr,—There have been lengthened disquisitions upon dissocia- 
tion, stratification, diffusion, gradual combustion, &c., but, I think, 
inadequate inquiry as to matters which can be weighed and 
measured, and are within the range of exact science. Not a 
mechanical engineer, I submit my conclusions with diffidence, con- 
fident, however, that examination in detail and correction in 
measurement, if necessary, will place the action of the engine 
beyond dispute. 

n a }-horse engine of the earlier modification of the Lenoir 
patent, which worked for a long time at the office of the company, 
the following are the dimensions :— 


Inches. 
17-72 
— of stroke. 8in.; ignition at half stroke .. 
Entire charge, 17-72 by 44... .. 00 
Clearance port and (not quiteathird) .. .. .. 27-485 


The following figure will assist in determining the contents of the 
cylinder :— 


Fic.7 


Assuming the charge follows by suction the piston, it would 
travel to a take in the contents of the port—products of 
combustion—and the crank would move from A to B, 
from a to 6b would take in the contents of the valve and 
bring the crank to C, from ) to c mixture would be taken and 
leave the crank at D, where the gas is cut off, and from D to E 
the valve would be exhausted of mixture and be filled with air. 
The setting of the crank and excentric might vary the speed, but 
could not make quantitative alterations. Therefore Lenoir takes 
in first the air in the valve. By the same reason Otto, who takes 
in gas after the supply of air, fills a —_ valve or mixing chamber 
with gas which first is taken into the cylinder, and, mixing with the 
after inflow of air, supports the contention of thorough diffusion, 
because experiment shows the absence of gas in the exhaust. 

In ascertaining the kind of mixture taken in, unless it can be 
denied that if you open a door, window, or beer tap—with equal 
pressure—the flow will increase until the full open and decrease 
until the close, the following diagrams will assist our - 
The action by a slide opening and closing any port would be thus. 
Assume a gas port :— 


| 
|| | 

The air port is larger in Lenoir. Assume thus :— 

Fic .2 


Apply the gas port to the air port centrally, so that the air 
entering first and last are equal :— 
2 


! 2 3 a 6 + 3 


T 2 3 e ‘ 
Fic.3 


Take the whole of the air in first :— 
1 2 3 4 Ss 6 5 4 = 2 ? 
T 


FIC.4 
Take it in last :— 


4 6 S 4 3 2 


| 


Let the supply of air be constant :— 
Fic .6 


Where ports of different sizes open and close at different times, 
stratification or gradation, supposing it possible, must exist ; and 
as a fact, wl supply almost constant, would 
approximate close Bix AIR. 

October 29th. 


ANOTHER large and important addition has recently been made 
to the list of New South Wales coal mines, by the formal opening 
of the Gladstone Colliery at Katoomba, one of the most picturesque 

ortions of the Blue Mountains, It is situate nearly 1500ft. 

low the level of the railway, the coal being raised by specially 
constructed appliances to the —_ of the precipice. The seam at 
— being worked—the middle one—has been opened out by two 

orizontal drives from an adit ina gorge 14 mile south from the 
com ny’s railway siding—which is almost exactly at the sixty- 
third mile-post from Sydney, on the Great Western line—and is 
1200ft. below the railwey level, or 2000ft. over the level of 
the sea. It opens out on the side of a hill facing a gorge, and the 
entrance is at the bottom of a cliff nearly 1000ft. clear in 
depth, necessitating the use of ladders to reach it. The drive is 
already about 750ft. in the hill, and even yet the best quality of 
the seam has not been touched, A thousand tons per week is the 
guaranteed output, 


| 
\ 
——> 
| 
— 
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RAILWAY MATTERS. 


Mr. Hors, accompanied by Sir Donald Stewart, on Wednesday 
opened the Lower Bolan Railway, the linerunning from Perchowki 
to Mutch. It is expected that the railway will reach the Quetta 
plateau—a distance of twenty-five miles—in about six weeks, 

THE Indian State Railways are requiring locomotive and carriage 
bearing springs, and for the new Southern Government railways 
tenders for twelve four-wheels — outside cylinder passenger 
bogie locomotive engines, with tenders, are being inquired for. 

THE 24th of this month the Wasa-Gamla-Karleby Railway in 
Finland was so far finished that the first locomotive passed to 
Gamla-Karleby, its northern end. It is the farthest towards the 
north that any locomotive has yet advanced, or nearly to the 
64th deg. of latitude. The railway is next year to be extended to 
Uleaborg, or to still higher latitudes, 

As will be seen by reference to the letter from our Birmingham 
correspondent, the order given out by the Midland Railway Com- 
pany to a Belgian firm for steel sleepers was but 250 tons for trial, 
and would have been given to English makers if they had been in 
possession of the necessary plant, or had not quoted a price high in 
consequence of their not having this, 

A MIDLAND express train from Leeds to Leicester had a very 
narrow escape of being wrecked, on the 22nd inst., in Alfreton 
Tunnel, where an inspecting ganger had just discovered that a rail 
had been broken and pletely displaced. He had no lamp or 
fog signals with him, and to his dismay he heard the express 
coming down the incline at full speed of sixty miles an hour. 
Realising the perilous situation, he ran as fast as possible to 
the mouth of the tunnel. He reached daylight just in time to 
give the driver the danger signal. The brakes were at once applied, 
and the train safely brought to rest. The ganger was warmly 
thanked for having so 7 saved the train from destruction. 
After an hour’s delay the rails were restored, and the train pro- 
creded to Leicester. 


A FEW days ago a serious collision occurred at Batley, on the 
London and North-Western Railway, doing considerable damage 
to the rolling stock and delaying the traffic. An express goods 
train from Leeds, comprising twenty carriages and brake van, and 
laden with butter from Hull, was about to through the 
Batley station when it was shunted to the Birstall siding so as to 
allow the 10.15 express nger train to pass. The goods train 
dashed with iderable force inst the stop blocks, and three 
of the first carriages were smashed to pieces. Other carriages 
were damaged, and kegs and boxes of butter were hurled about in 
all directions, The North-Western line and the Great Northern 
were blocked. The driver and stoker escaped injury by jumping 
off the engine; the guard received a shock and some contusions. 
The evidence shows that every care was taken to prevent the 
accident, the engine being reversed and the brakes applied. 


THE following illustrates the recent marked development of rail- 
way enterprise during the last thirty years in New South Wales, 
which is rapidly assuming the place of the leading British Colony. 
Comparative statement of results for period 1855-59 as against 
1880-84 :—1855-59: Number of passengers, 1,580,958; per average 
mile of railway, 4,604. 1880-84: Number of passengers,42,856,909; per 
average mile of railway, 35,390, 1855-59: Tonnage of goods, 99,561 
tons; per average mile of railway, 2628. 1880-84: Tonnage of goods, 
12,355,239 tons; per average mile of railway, 10,202. 1855-59: 
Net earnings £58,377 ; per average mile of railway, £1536. 1880-84: 
Net earnings, £3,522,072; per average mile of railway, £2909. 
These figures will show the importance of the New South Wales 
railways, as a means of bringing produce from the distant interior 
of the colony to Sydney and other ports. The colonial population 
is too sparse to enable the passenger traffic beyond the Sydney 
suburbs to pers r tive, but the goods traffic is 
increasing so rapidly as to frequently outstrip the facilities afforded 
by the various lines. 

THE cable railroad or elevator by which the summit of Mount 
Royal, back of Montreal, is reached, has now—a recent Railroad 
Gazette says—been in successful operation nearly a week. The 
railroad is 403ft., horizontal measurement, the height 275ft., and 
the length of track 510ft. It is built in a segment of a circle with 
a reversed side of 12ft., and has an incline of about 334 deg. The 
road is supported by sixteen iron pillars set in stone foundations, 
and the neces are of wood, 12in. by 12in. The gauge of the 
road is 5ft., with a distance between the tracks of 4ft. The cars 
are drawn to the top by means of a stationary engine of 75-horse 
power at the top of the mountain. The wire ropes are three in 
number, two of them being Ijin. diameter, and the middle one 
ljin. The two smaller ones have been tested with a strain of 
35 tons, and the centre or safety rope with a strain of 43 tons. 
The ropes pass over sheaves 6ft. in diameter, and are wound over 
two drums of wood and iron 10ft. in diameter, and are a direct 
pull upon the cars. The centre or safety rope runs independently 
of the engine, and is attached to both cars, so that, in event of 
the two outside ropes breaking, the centre one would hold the cars 
in check, beside which the large wheel of 11ft. diameter is provided 
with brakes, which may be applied from the platform at the top of 
the incline by the engineer. The fare on the incline is 5 cents up 
and 3 down. 

IN a report on the accident which occurred on July 12th, when 
a carriage left the rails at Mansion House Station, on the Metro- 
politan District Railway, and then turned over at Cannon-street 
Station, on the Joint Metropolitan and District Railway, Major- 
General Hutchinson says, the cause of the accident was to be found 
in the condition of the left rail at the spot, and that “it is, in my 
opinion, quite time that some of the rails in the Mansion House 
Station were renewed, those in the immediate vicinity of the 
accident being now more worn on the inside of the top table than 
was the case when it was considered desirable to turn them some 
time ago end for end. Had there been a check rail round this 
10-chain curve, it is highly probable that the accident would have 
been prevented. Considering the low speed at which trains are 
travelling round the curve, the super-elevation of lin. to ljin. is 
probably sufficient. This accident draws attention to the great 
need of a means of communication between the driver and rear 
guard ofatrain. In this case the rear guard was aware of the 
accident immediately it occurred, and tried, but in vain, as also 
did some of the station staff, to attract the driver’s attention by 
shouting, his only resource. Had some reliable means of com- 
munication existed, the driver could have beer. sto) ped at once, 
and the upsetting of the carriage, which was within an ace of 
causing a collision with an up train, would have been avoided.” 


A COLLISION occurred on the North British Railway on August 
5th, at Sunnyside Junction, which simply shows how, with the 
best appliances, the human element brings in uncertain effect. 
Major-General Hutchinson concludes that ‘‘the collision was 
caused (1) by the neglect of the fireman, Moffatt, who had coupled 
the engine to the passenger train at South Airdrie, in not connect- 
ing the pipe of the haley iy brake on the engine to that on 
' the front of the train ; (2) by the driver, English, of the passenger 
train failing to acquaint himself before he started from South 
Airdrie as to whether the brake connection was made between the 
engine and train, either peo inspection or by asking the 

rd or the fireman who had coupled the engine to the train ; (3) 

y the driver, English, when he went, on finding the brake was not 
acting, to the back of the engine to see what was amiss, not having 
the presence of mind to turn the tap in front of the first vehicle, 
and thus to bring the Westinghouse brake into action; (4) by the 
negligence of the guard, Cowan, who, ins of looking out for 
the junction signals, kept himself shut up in his van, and never 
heard the brake whistles, which were repeatedly given before the 
junction was reached ; had he kept a proper look out for signals, he 
would have seen that the junction was being overrun, could have 
applied the Westinghouse brake (the air pressure in the brake 
cylinders bar Bony 60 Ib.), and could have stopped the train in 


ample time to have prevented the collision. 


NOTES AND MEMORANDA. 


THE rainfall at West Molesey during September was 4'27in., the 
rainfall during the whole of the year 1884 having been 15 O6in. 


THERE are 100,000 more males than females in New South 
Wales, births aud immigration both continuing to contribute to 
the difference, 

AccorDING to Dr. Frankland’s analytical report ‘‘ the quality of 
the water after filtration delivered to the metropolis during the 
whole of the month of September was very good.” 


Ricu deposits of saltpetre of very high quality were recently, 
it is reported, discovered in the transcaspian region near the 
Atreck River and in the neighbourhood of Sukum. 

Tue depths of the lakes in Scotland have been given as follows :— 

h Lomond, maximum depth of 105 fathoms, Loch Ness of 129 
fathoms, and Loch Morn of 180 fathoms. The bottom of this lake 
is the lowest level in the British Islands. 


THE annual rate of taxation per head in Australasia is—South 
Australia, £116s, 7d. ; New South Wales, £2 8s, ; Victoria, £2 9s. ; 
Tasmania, £2 13s. 7d.; New Zealand, £3 7s. 7d.; Queensland, 
£3 13s. ; Western Australia, £3 18s, 9d. 


THE number of tons of coal exported from the port of Newcastle, 
New South Wales, during the six months from the 1st of January 
to the 30th June last, to foreign ports, was 791,636, being an excess 
= tons over the quantity for the corresponding period of 

THE rapid progress of population in New South Wales is shown 
by the fact that, with an area of 310,700 square miles, it contains 
a larger ber of inhabitants than South Australia, Queensland, 
Western Australia, and Tasmania, with a combined area of 
2,658,402 square miles. 

LI’ Illustration states that a manufacturer of Breslau has built a 
chimney 16 metres high (51ft. 6in.) entirely of paper. The blocks 

in its construction, instead of being of brick or stone, were 
made of layers of compressed paper, jointed with some siliceous 
cement. The chimney is very elastic, and at the same time is 
fireproof, and is less liable than ordinary chimneys to be struck by 
lightning. 

Messks. MARTIN ET CIE have taken out a French patent for the 
coating of the metallic cages of the hydro-extractors in such a way 
that they resist the action of the chemicals. The inventors 
employ a coating of caoutchouc; they first apply a solution of 
india-rubber, and before it has time to dry they apply on the same 
a caoutchouc sheet, which is thus strongly bound to the metal. 
The perforations of the interior of the cage are also coated with 
india-rubber, and so is the exterior of the cage itself. The 
Scientific American says: ‘* The whole is exposed to vulcanisation, 
and the holes bored or cut in such a way that the holes in the 
caoutchouc are smaller than those on the metal.” 


THE deaths registered during the week ending the 17th inst. in 
twenty-eight great towns of England and Wales corresponded to 
an annual rate of 17°7 per 1000 of their aggregate population, which 
is estimated at 8,906,446 persons in the middle of this year. In 
London 2582 births and 1346 deaths were registered. The annual 
death-rate per 1000 from all causes, which had been 13°8, 16°0, and 
16°7 in the three preceding weeks, rose last week to 17°2. During 
the thirteen weeks of last quarter the death-rate averaged 18°1 per 
1000, against 20°0 in the corresponding periods of the nine years 
1876-84. In Greater London 3379 births and 1624 deaths were 
registered, equal to annual rates of 33°9 and 16°3 per 1000 of the 
population. In the Outer Ring one fatal case of small-pox was 
registered in West Ham, and two of fever in Sunbury sub- 
districts. 

In his account in the London Graphic of his journey to Kilim- 
ajaro, Africa, Mr. H. H. Johnston describes a native forge :—The 
Ma-Chaga, he says, are clever smiths, and forge all kinds of utensils, 
weapons, and ornaments from the pig iron they receive from the 
country of Usanga, near Lake Jipé. The forge is but a pair of 
goat-skin bellows, converging into a hollow cone of wood, to which 
are added two more segments of stone, pierced through the centre 
and ending in a stone nozzle, which is thrust into the furnace of 
charcoal, The bellows are kept steady by several pegs thrust into 
the ground, and a huge stone is often placed on the pipe to keep it 
firm. After the iron has been heated white hot in the charcoal, it 
is taken out by the iron pincers and beaten on a stone anvil. The 
Chaga smiths not only make spear-blades and knives of apparently 
tempered steel, but can fabricate the finest and most delicate 
chains. 

In an abstract in the Journal of the Chemical Society of a paper 
on the B yey: of oxygen in the air, by W. Hempel, it is 
remarked that Kreusler lately—Landwirthsch. Jahrb. xiv. 305— 
published a long series of oxygen determinations of atmospheric 
air, made during 1883-84 with an improved form of Jolly’s appa- 
ratus. His results show fluctuations between 20°88 and 20°94 per 
cent. oxygen, the mean of ninety-nine observations made during 
1883 being 20°91 per cent. The author refers to alleged sources of 
error in his own and in Jolly’s method, and defends the accuracy 
of the former. The author has made a similar set of forty-five 
determinations from February 3rd to March 28th, with the appa- 
ratus lately described by him—Jer. xviii. 267. His results show 
fluctuations between 20°877 and 20°971 per cent., the mean being 
20°93 per cent, oat making daily experiments in America 
during six months in 1880, obtained 20°949 per cent. as the mean. 
IN their monthly report on the water supply of London, Messrs, 
William Crookes, F.R.S., William Odling, F.R.S., and Dr. C. 
Meymott Tidy, F.R.S., say:—‘‘The uninterruptedly excellent 
quality of the water supply during the past three months, in 
respect to its degree of freedom from organic matter and from 
turbidity and tint of colour, has exceeded anything that we have 
had occasion heretofore to report on during the corresponding 
quarter of the year. Altogether we have examined during the 
past quarter 546 samples of water, the whole of which were found, 
without exception, to be clear, bright, and well filtered. The 
maximum quantity of organic carbon found in any one sample was 
‘146 part in 100,000 parts of the water ; while the mean quantity 
present in the Thames-derived supply was ‘119 part, and the mean 
quantity in the entire supply ‘110 part in 100,000 parts of the 
water—corresponding, respectively, to just a little over and to 
just a little under two-tenths of a grain of organic matter per 
gallon, or to less than the 3000th part of 1 per cent. 


EIGHTEEN hundred buildings for dwelling purposes, more than 
half of them being large flats or tenement houses, were erected in 
New York last year at an expense of over 30,000,000dols. Yet the 
increase of houses only keeps pace with the steady growth of the 
population of the city, which now numbers about 1,400,000. When 
the fire department made its last count there were 101,735 build- 
ings of all kinds standing within the city limits, and the present 
number is about 103,000. Of buildings used exclusively for dwell- 
ing purposes there are 48,780. If the population were distributed 
evenly each house would contain eighteen persons, but there are 
21,580 tenement houses which contain from two to four families on 
each fioor. About 3600 of these houses are more than four storiés 
in height, and 1800 of them are rear houses. Thereare also 16,800 
flat houses or tenement houses which have an average of one family 
on each floor. A gradual thinning in tenement house districts is 
being brought about by the law which provides for the erection of 
fire escapes on the front walls of houses which contain more than 
two families on each floor. The proprietor, however, objects to 
the erection of such fixtures and they accordingly knock out some 
partitions, drive out a fewfamilies,and bind themselves by affidavits 
filed in the Bureau of Buildings not to permit more than two 
families to occupy a single floor. Only 47 dwellings in the whole 


city are regarded by the officers of the fire department as fireproof. 
No fewer than 17,600 dwellings, 4190 of them being tenement 
houses, are wooden buildings. 


é 


MISCELLANEA. 


Tue Great Eastern steamship was sold at Lloyd’s on Wednesday 
for £26,200. 

Messrs. JOHN LYSAGHT, Limited, of St. Vincent’s Galvanised 
Ironworks, Bristol, have removed their London offices from 28 to 
36, Gracechurch-street, E.C. 

Messrs. R. HORNSBY AND Sons have received information that 
their binder has taken first prize at the Field Trials of the Royal 
Agricultural Society of South Australia, at Smithfield. 

RECENTLY two leases have been taken up at Back Creek, near 
Rockley, New South Wales, 167 miles from Sydney, for manganese, 
and already 200 tons have been sent to London from these mines. 

Mr. C. B, Harness, of the Medical Battery Company, suggests 
that the ordinary penny stamp should be perforated diagonally, 
and that either triangle should be available for use as a half-penny 
stamp. The convenience of this device will be at once apparent. 

A NoricE to the following effect is posted up outside the office of 
a large works in the Manchester district :—‘‘ Notice! The hours 
of attendance in this office are: To canvassers for Church subscrip- 
tions, 10 to 2; book and insurance agents, 2 to 4; commercial 
travellers, beggars, and advertising men, ALL DAY. We attend to 
our own business at night.” 

THOSE who are gathering material for a farce concerning vestry 
work and vestrymen’s ways must not omit to look at the Rich- 
mond papers. An engineer, who has been some time engaged as a 
borough surveyor under a corporation with some jack-of-all-trade 
members of council, says he thinks Paul must have referred to 
council affairs when he spoke of the beasts of Ephesus. 

TuHE Canadian correspondent of the Liverpool Journal of Com- 
merce, says :—The steam plough—Mr. Ingleton’s patent—is now 
working in the neighbourhood of Virden, and is giving the highest 
satisfaction, getting over two acres of stubble land per hour. It 
has been on view at the Virden Agricultural Society’s Show, and it 
excited a great deal of interest amongst agriculturists, 

ROLLED gimlet-pointed screws made with machines and under 
Harvey’s patents, are being sold by Messrs. J. H. Ladd and 
Co., of Queen Victoria-street. The threads are rolled up, are strong, 
and there being the same quantity of metal in the screw part as 
in the shank, they are more perfect than the ordinary screw. The 
sample we have received shows them to be a commendable article. 

THE total number of horses owned by the General Omnibus 
Company of Paris, at their various depéts, is 13,679; of these, 
9377 are employed for the omnibus service, 3541 for the tramways, 
586 for the omnibus service from the railway stations, and 175 at 
Versailles. This would give an average per vehicle, for the omni- 
buses, of 15 horses, 1373 for each tram-car, and 14°19 for the 
service from the railway station. 

ELEVEN tenders had, at despatch of recent news, been opened 
by the New South Wales Board of Land and Works for the erec- 
tion of a new bridge at the site of the old Prince’s Bridge across 
the Yarra. The lowest tender, India and the Colonies is told, was 
that of Mr. D. Munro, who undertakes to carry out the whole of 
the works included in the contract for £136,998, if he has the 
option of using some of the material of the old bridge, and £141,000 
if only new material is to be used. 

AccoRDING to the German Imperial law for the protection of trade 
marks, dated November 30th, 1874, section 5, No. 3, a registered 
trade-mark is forfeited if ten years have elapsed since its registration 
without any notice having been given of its further extension, or if 
the same period has elapsed since such notice, without a renewal 
of the same, As this law took effect May Ist, 1875, the provision 
of section 5, No. 3, has been applicable since May Ist last. With 
foreign manufacturers, some grace may be allowed, so that it may 
not actually take effect until somewhat later. 

SHIPS sometimes ‘‘ come down in the world,” instead of sinking 
in the sea. The Czar Alexander’s famous yacht, the Livadia, turned 
up not long ago as a coal hulk in the harbour of Sebastopol. This is 
an ignominious ending for a craft which was expected to revolu- 
tionise marine architecture. Her hull was hidden in a projecting 
basement, which supported a row of pillars ; she had four tiers of 
decks paved with black, white, and red marble ; there was a magnifi- 
cent marble fountain ; the baths were hewn from white marble 
blocks ; rows of electric lights illuminated the saloons and avenue- 
like corridors, and the many sets of apartments were finished in 
rare woodsand stones. But the Livadia was not a safe sailor, and 
she was practically discarded as worthless. 

THE first meeting of the twenty-ninth session of the Institution 
of Engineers and Shipbuilders in Scotland was held in Glasgow on 
Tuesday evening, when the following awards for papers read during 
1883-84 were made :—The Institution medal to Mr. Ralph Moore, 
C.E., for his paper on ‘‘ Cable Tramways ;” the Marine Engineering 
medal to Mr. John Harvard Biles, for his paper on “‘ The Stability 
of Ships at Launching;” a premium of books to Mr. Robert L. 
Weighton, M.A., for his paper on ‘‘ The Compound Engine, viewed 
in its Economcal Aspect ;” and a premium of books to Messrs. 
Purvis and Kindermann, for their paper on ‘‘ The Approximations 
to Curves of Stability from data to known Ships.” 

THE report of the examination made by Colonel Sir Francis 
Bolton, C.E., Official Water Examiner appointed under the 
Metropolis Water Act, 1871, of the water supplied by the several 
metropolitan water companies during the month of September, 
1885, states that the water in the Thames at Hampton, Molesey, 
and Sunbury, where the intakes of the West Middlesex, Grand 
Junction, Southwark and Vauxhall, Lambeth, Chelsea, and East 
London Companies are situated, was good in quality, and during 
the whole of the month of September, with the exception of the 
12th and 13th, when it was indifferent. The intakes are closed as 
much as possible during floods, to avoid taking in turbid water. 
The highest flood state of the river at West Molesey during this 
month was 7in. above summer level mark, and the lowest was Gin. 
below that mark. 

Messrs. LaTiMER CLARK, MUIRHEAD, AND Co. are drawing 
attention to their metallic telegraph poles, which have been 
adopted by the Canadian Government for its telegraph lines on the 
north-western prairies. The pole is constructed of malleable gal- 
vanised iron, and is l}in. in diameter at the top and 2hin. in 
diameter at the bottom, and weighs less than 50lb, The bottom 
of the pole is set into a claw plate, upon which the earth is closely 
packed to a height of about 2ft. Then another plate is put into 
place around the pole, and the earth packed upon it to the level of 
the ground. The claw plates take a hold in the ground at once, so 
that the pole becomes solidly fixed immediately after being set, 
which desideratum is only obtained by the ordinary wooden pole 
after it has been in the ground for at least a year. ‘The Electrical 
World says:—‘“‘ A recent test is said to have shown the great 
strength of the pole, as a heavy No. 6 Government wire was strung 
and the poles subjected to the greatest possible strain, but without 
moving them in the least.” 

Mr. W. H. GREENWOOD, of the Sheffield Technical School, sup- 

lies particulars of what he believes to be the largest make of 
Sapene steel for one week that has yet been recorded even in 
America, and which, he adds, ‘‘is very greatly in excess of the 
output from any English plant of the same nominal capacity.” 
It is a record of the output for the week ending 4 p.m., Saturday, 
September 26th, 1885, ‘‘ of a pair of 7-ton Bessemer converters, 
which shows the large total of 551 heats with a production of 4005 
tons of Bessemer steel for the week,” viz.:—Monday, 75 blows, 
making 545 tons; Tuesday, 103 blows, 755 tons; Wednesday, 95 
blows, 691 tons; Thursday, 102 blows, 743 tons; Friday, 92 biows, 
661 tons; Saturday, 84 blows, 610 tons. This is undoubtedly a 
large output, but it is not the largest by any means. At the Edgar- 
Thomson Steel Works, Messrs. Carnegie Brothers and Co., from 
Sunday night, February 24th, to Saturday, March 1st, 1884, made 
4653 tons ingots and 4110 tons finished rails, the latter being for 
the Baltimore and Ohio Railroad. This remarkable production 
was from two 7-ton converters, 
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THE BARGE DREDGER, “MELBOURNE.” 


4 


ZZ 
| 
FIG.2. FIG... 
AT BOILERS AT SHEARS 
THE DREDGER “MELBOURNE.” BERRY’S HYDRAULIC FORGING PRESS. than 3ft. diameter—and also much more complication. The 2 
Anove and on page 336 we give further illustrations of this | THE illustration above shows an improved hydraulic plate | mode of operation is :—The plate about to be flanged is placed ae 


big dredger. These will be supplemented by engravings of the ‘langing and forging press, capable of flanging a plate 6ft. dia- | upon the small table ; the pressure is then let on the small ram by & 
aoleay and a description a meadians ‘wth 4 asia meter and jin. thick, made by Mr. Henry Berry, Croydon Works, | one of the valve levers shown. The ram rises and holds the plate } & 


THE EUREKA LOCK-NOT. 


Tue lock-nut illustrated in the accompanying engravings is 
now being brought out by the patentees and manufacturers, 
Messrs. Bayliss, Jones, and Bayliss, of Wolverhampton and 
Cannon-street. A simple and effective locking arrangement for 
such work as fishing rails is a great desideratum. Many forms | 
have been brought out, but none so simple as the Eureka, which 
is made in the ordinary way, with the Fig. |. 
exception that on the outside surface : 
of it a small pyramidical prominence is 
left, as seen in Fig. i. After screw- 
ing the nut this prominence is com- 

ressed and the outside surface made 
ate but in the act of compressing it | 
three threads of the nut are deformed where the prominence 

has been pressed into the nut, as shown by Fig. 2. The nut 
will run easily on the male screw or bolt until the deformed or 
irregular threads are reached in the nut, when the spanner is 


necessary, and with its aid the nut, while passing along the bolt, 
deforms the thread—as seen in Fig. 3—so that at the point 
where the operation of screwing terminates the threads of the 
bolt accommodate their shape to the deviation in the three " 


Fig. 3 

threads of the nut in such 
a way that it is impossible 
for the bolt or nut to be 
moved either way without 
the aid of a spanner and 
considerable force. The 
makers have had thesenuts es. 

on a large and powerful multiple press for nine months 
without requiring to be touched, whereas previously they had 
used other lock-nuts, which, owing to the continual vibra- 
tion of the machine, needed constant suipervision and daily 
tightening. They claim several advantages as possessed by this | Leeds. The improvement consists of having one centre vice | between the table and die, as in a vice, keeping it perfectly level 
nut, including simplicity, security, cheapness, that it will not | ram, the main ram acting as the cylinder for it. The usual | until the large ram is sent up, bringing up the large table which 
move even if the bolt becomes elongated in work, and that it | practice was to have four small vice rams, with their cylinders, | carries the matrix, and does the flanging. Mr. Berry his made 
can be used several times. They make them in iron and in | place’l round outside the main ram. The objection to this plan | several of these presses, and wherever supplied they have given 
steel, but they specially commend mild steel bolts and nuts. is that they cannot be got into a small plate—nothing smaller | very great satisfaction. He has two in hand at present. 
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ON THE STRENGTH OF ROUND TIMBER. 


By W. H. Preece, F.R.S., Memb. Inst. C.E.* 


THE resistance of timber to rupture has bee ym been experi- | 
mentally investigated both at home and abroad, but almost invari- 
ably with the view of determining the dimensions or scantling of | 
beams, trusses, and framed structures. Few experiments have 
been made upon naturally grown trees with a view of utilising 
them in their native condition. Fincham’st experiments on the 
relative qualities of timber used for the masts of ships were made 
upon cut pieces, 4ft. in length and 3 square inches in section: area. 
The strength of square balks was investigated by Messrs. Tredgold, 
Barlow, and others, the results giving a constant of 1341 for red | 
pine in the formula 


where w = breaking weigit in lbs. 
b = breadth in inches 
d = depth 
7 = length 


K=a constant dependent on the character of 
the timber. 
The formula for round timber based on the same value of the 
constant K becomes 
7 
w=k 
r being the radius. 


I am aware, been made into the mechanical properties of Scandi- 
navian red fir in its native or unhewn state, though at different 
times isolated experiments have been made on its resistance to 
flexure. The immense growth of the telegraph system in this 
country, the increased utilisation of public highways with their 
bends and curves, the wind pressures arising from the rapid 
multiplication of wires, have forced closer attention to the stresses 
applied, and to the more scientific bearing of the question. The 
selection of the proper scantling has been very much a rule-of- 
thumb process, but stability has been obtained by struts, stays, 
and double poles framed together. Subsequent experiments have, 
however, shown that practical experience has not erred in specify- 
ing dimensions. 

As considerable doubt existed as to whether constants obtained 


| from square timber could be accurately applied in calculating the 
' strength of naturally grown trees, in which the annual rings of 


growth were unsevered, it was determined by the Post-oftice 
authorities to make careful and accurate measurements of the 


_ strength of the poles actually used, and a substantial testing appa- 


ratus was constructed for the purpose. A stout wrought iron 
cylinder 14in. diameter and 6ft. long was rigidly held down on a 
suitable framing by two 2in. tie rods. The butt of the pole to be 
tested was placed inside this cylinder to a depth of 5ft. Gin., care- 
fully packed all round and tightly rammed with gravel to represent 
the conditions when in use. It was then placed horizontally, a 
scale pan was suspended from what would be the resultant point 
of a line of wires at the further end of the pole, and weights were 
added until the ty broke. An oak plank or saddle distributed 


The value of the constant quoted above was obtained by experi- | the load as would be the case on an actual line of telegraph. 
TABLE I. 
Tests of Ten Creossted Poles (A to K), and of a Red Deal Scantling (1), made at Gloucester-road Factory (January, 1885). 
Details of L and T. Details of Load. 
M = cubic contents : feet. Wi = Wxe 
e i L 
{ Jockey .. 9) 
\\ () C = distance of centre of | 
— t gravity from F. Wis seaate 
\ Chain.. .. 35 
W = weight in Ibs, W3 = Added load. 
Ww. 
For poles = a7. (R2 x RY 
L 
For scantling = DB 
Section | | | 
Pole. Weight in Ibs. 2B 
atF. | S 
Bes 243 98 7 2483 
| | & 
ft. in. in. | in. | in. c.ft. im | Ib | | 
a | 26 3 |Stout| 41°9/ 60 | 214/41 | 4°1 6°02 110 | 238 | 129 | 293 1481 | 1853 | 1286-88 5 Early in’sl () 
6126 2] ,, | 87°38 | | 41°5) 4-2 | 4°15) 6°31 109 235-4 | 121 | 293 1728 | 2137 | 1816°672 | 6| 5) Ditto ©) 
4, | 49°0| 67 (239 4°6 4°55] 7°99 116 391-5 | 190 | 293 2019 | 2502 | 1821-488 | 9! 7 | Ditto’s2 () 
| 30 Of 4, | 510 | 60 | 252 41 | 4°45 4°4 | 122-5 | 406°5 | 197 | 293 | 1656 | 2146 | 1320°48 | 6) Dec.,’84 (4) 
e 34 5/4, | 442) 66 | 306 41 | 5-0 4°75)11-13 136-5 | 490°8| 219 | 293 1797 | 2309 | 1265-936 10, May,’82 (4) 
J | 1 | Light! 50-7 | 64°5 | 193 41°5) 3°54 3°45) 4°09 96 | 207°3 103 | 298 | 1175 | 1571 | 1483-776 | 1, 10 | Sept. ’84 (8) 
0} 4, | 49°7/ 60 | 209 41 | 4°8 108 | 238°5 | 123 | 293 | 1212 | 1628 | 1468-880 | 2) 9) Ditto’s3 (7) 
28 1) 4, | 47°3| 60°5 | 285 41°5 3°95 3°75] 5°46 110°5 258-2 121 | 293 | 1107 | 1521 | 1299°766 3| April,’s2  () 
i | 29 10} Stout 45°2 | | 252  41°5| 4°05, 3°95) 7°69 142 293 | 949 | 1438 | 1190 4 1) Ditto’ss (9 
8! ,, |39°5]66 | 298 40 8°78 143 166 293 1442 | 1901 | 1417°136 7! 8|’700r’73 (2%) 
1/1314 ,, | 32°3| 36 $9 42°5,5°5 1°67 65°75, 542, 40/120 | 789 949 698-0176 @ 


R3 
Constant mean of a, b, ¢, d, ¢, i, k, for formula, W = K 47 l= 13802°56 Ib. 


Ditto ditto 


for formula, W = K - = 765°2512 Ib, 


Quality of timber and remarks.—(Q) Very hard grown; (7) medium grown; (*) medium grown, sapwood large, fracture flakey; (4) very hard 
grown ; (5) medium hard grown; (®) medium hard grown; (7) medium hard grown; (8) very hard grown; (*) very hard grown; (!”) very hard 
grown, fracture flakey; (1!) rather a coarse piece, placed in error heart side up, fracture at a knot just inside F, (Note.—Some of the poles 
fractured by elongation of the upper fibres, some by compression or buckling of the lower ones.) 


TABLE 


IL. 


Further Pole Tests made at Gloucester-road Factory (in April and May, 1885), viz., six indexed l, m, n, 0, p, and q, creosoted, and 


erected in 1870 or 1871, and three uncreosoted 


» indexed r, 8, and t, imported in 1884. 


Section | Weight in | Ig 
| | or | 
| ult 2/5 | Recovery when 
4 R. | We, WS. 233 a 
ft. in. im, im. im. eft, im | | | in. 
1 28 © | medium 40-22 64 |231 41 |&  3°6 5°81120 (234 121) | 1 isis 32 recovered 
m 26 0 | stout 42°46 66 4-256°56, 98 279 133 293/|16742100| 952-8736 1 ia 1778 27 a3) 
n 2% 0 86°85 |205°5 5°55 95 95 6 3 1250 23} (4) 
o 27 11| medium 40°45 \64°5/229 653.121 264 139 | 29/1518 1950/1484-448 | 7 1855 29; 45 (15) 
p 2% 0 | stout 40°98 41°5/4°3 4 5°72 103-5/234 117 | 293 4 | 2 1486 27 8) 
lo-7 “5.987 700 28 | recove qv) 
y 2% 0 » 48°11 41-54 196 1789 2208 2 | 9 | 1660 all but jin. 
r 29 7 | B5°2T 665/247 41°5)4-8 8°08 113 [285 180 | 2931794 2217|/1099°3136, 9 | 4 1858 a. Ma. 
s 30 0 84°06 66 [252-5 [4°257°72122 263 127 | 298 2022)1962-128 | 7 | 5 1668 36} recovered (19) 
t 29 10} 39°97 ‘66 251 4°25 7°58 124/303, 149 | 2983/1520 1962)1333°360 5 6 {i 31 recovered @) 
” P| | ” 1429 all but Spin. (21) 


Nore.—For explanation of the headings see Table of Tests, a to k, made at Gloucester-road Factory in January, 1885, Table I. 


Nore.—Poles indexed .. .. 


” ” 


.. land o were taken down in August, 


1 to q are believed to have been erected in 1871 or 1872. 
. ™, %, p, g were taken down in March, 1882. 


1883. 


Quality of timber and remarks.—(@2) Hard grown, very sound, fracture 2ft. from F; (3) sound timber, still smells strongly of creosote, fracture short 
l7in. from F; (14) medium quality, fracture by compression Sin. from F; (15) soft grown, fracture by compression 18in. from F; (16) knotty and soft 
grown, fracture 3ft. from F; @7) hard grown and tough, fracture by compression 18in. from F; (18) soft, fracture by compression 18in. from F; 
(9) sound hard wood, fracture 31}in. from F; (2%) no cut, fracture 2ft. from F; (2!) no cut, fracture 6ft. from F. 


ments on small sections of timber lin. and 2in. square only. 
Wisely distrusting results obtained in this manner, Mr. Edwin 
Clark during the construction of the Britannia tubular bridge 
caused trials to be made with beams of red pine 12in. square, which 
gave a constant of 810 only, whilst experiments on balks of Baltic | 
fir made by the Mersey Dock Board gave results varying between | 
771 and 873. Mr. Gavey, during certain investigations made in 
Bristol in 1876, obtained a constant of 804 from square sections cut | 
out of Norway round telegraph poles. 

Telegraph poles in England now consist principally of native | 
grown unhewn Norwegian or Swedish red fir, preserved with | 
creosote. They have acquired their pre-eminence by a species of | 
natural selection, after extended trials of cut Memel timber, native | 
grown larch, and preserved Scotch fir. The Scandinavian red fir | 
is now almost exclusively employed. It seems to have been pro- 
vided by nature specially for telegraphic purposes. 

The specifications for telegraph poles, in addition to quoting 
dimensions, prescribe that they are to be winter felled, sound and | 
hard grown—i.e., well-hearted, with the annual rings closely | 
pitched—straight, free from large or dead knots and other defects, © 
to have the bark completely removed, and to contain the natural | 
butt of the tree. They are usually from 5in. to 6in. diameter at | 
the top, and they grow with a taper that accords satisfactorily 
with the theoretical law that should give the greatest strength at 
each section of their length. No systematic inquiry has, as far as 

* British Assoziation. 
t “Papers on Naval Architecture,” Vol, I., pp. 53-4, 


Table No. I. contains the results of the er ng made upon 
ten comparatively newly creosoted poles. This gives a mean con- 
stant with formula 2 of 1337, that obtained from the seven stout 
poles alone being 1302, and from the thin light poles 1417. As the 
investigation referred primarily to lines built with stout poles, 
1302 is the value used in calculating subsequent tables. 

Table No. II. contains the results of similar experiments made 
upon six old poles creosoted fifteen years ago, and upon three new 
creosoted poles, the constants being 1276 and 1232 respectively. 
As previously stated, formula 2 is really derived from experiments 
alle on square timber, a multiplier being used to reduce results 
when round timber is in question. But obviously the strength of 


round timber varies as the cube of the diameter, so a tant has 
been obtained for the formula 

D being the diameter; whilst for poles of elliptical sectien it 
becomes 


D being the axis in the line of stress, and D, that at right angles 

to it. The value of K, for formule 3 and 4, as deduced frem the 
| mean of the experiments on new stout creosoted poles, is 715. It 
| appears from these experiments that creosoting does not impair 
| the strength of red fir, and age has had no apparent influeice on 
its qualities. The curves formed by the poles in b nding 
| were very perfect. Rupture invariably took place at the ground 


line, and about half broke by fracture of the upper fibres under 
tension, while the other half buckled in the fibres under 
compression, showing that nature had proportioned them well 
to their work. An important question that arises out of this 
inquiry is, what shall be the proper ye | of timber and the 
span separating the poles on telegraph lines of varying number of 
wires. In solving this problem we have not only to re into con- 
sideration the proper factor of safety to be allowed, and the wind 
pressure to be exerted upon the wires and the poles, but the fact 
that the diminution of spans beyond certain limits is impracticable 
owing to the injurious lowering of the insulation by the multipli- 
cation of supports. The factor of safety is 4 and the maximum 
wind pressure per square foot is taken at 18°75 lb., reducing 
the effective area in the ratio of 10 to 6, owing to the 
circular section of the wires. We know very little of the 
average pressure on a long wire supported close to the ground. 
Most records have been made in exposed positions, and at consider- 
able heights, whereas the average height of a trunk line of wires is 
but 20ft. above the surface. The president of this section—Mr. 
Baker—thinks 30 1b. per — foot a fair average to take for 
telegraph wires, but considering the frictional resistance of the 
ground and the obstruction due to hedges, banks, walls, trees, Xc., 
I am inclined to consiler this too high. We have usually taken 
18°75 Ib. per square foot as a fair measure of the wind pressure on 
our wires, and the results of practice very much confirm this view. 


TABLE III, 
The calculated strength of round poles, one foot long. 


Diameter. eer | weight | Diameter | Breaking weight 
metres. in Ibs. | metres, in lbs. 
6 | 18,776 10 63,773 
6°25 15,568 | 10°25 68,678 
6°5 17,517 | 10°5 73,819 
6°75 19,611 | 10°75 79,218 
7 21,873 ll 84,874 
7°25 24,304 11°25 90,798 
7°5 26,902 11°5 96,992 
775 29,725 1°75 103,454 
32,648 12 110,196 
8°25 35,807 12°25 117,219 
39,166 12°5 124,555 
8°75 42,716 12°75 132,182 
9 46,491 | 13 140,100 
9°25 50,467 | 13°25 148,344 
9°5 } 54,678 | 13°5 156,901 
9°75 59,102 13°75 165,782 


To obtain the ey of any pole, divide the tabulated breaking weight 
by the length of the pole in feet between the ground line and the re- 
sultant point of the load. 


TABLE IV, 


No. 14 copper. 


No. 8 wire, 
Moment Saf Moment Saf 
jof pressure in | of pressure in \z 2 a 
8 The, diameter. | Tbs. diameter. 
26 8344°0 8°25 |  3953°6 6°0 | 8°25 
28 |  9874"4 85 44464 6°5 8°75 
30 9811°2 85 || 48480 | 75 9°0 
32 | 10,796°8 8°75 | 9°25 
34 | 1771-2 9°25 | 8877°6 9°75 
36 | 12,9 0°25 5790°4 75 | 10-0 
40 | 14,2240 9°75 | | 10°75 
TABLE V. 


Wind Pressure, 18°75 per sq. ft.—Strains and Strength, of 20 wire 
line; 60 yards span; Calculated on Constants obtained at 
Gloucester-road. 


No. 8 wire, No. 14 copper, leg 

23 Moment Moment 

pressure in) Promure tn! | £8 
25 9811-2 | 8°5 3953°6 
28 10,964°8 5196°S 80 
30 | 1547-2 | 9-0 5465°6 8:0 
32 12,700°8 | 9°25 | 6014°4 85 
34 13,854°4 | 9°5 | 6563°2 8°5 
36 15,545°6 | 10°0 | 7369°6 9°0 
40 | 16,732°8 10°25 | 7907°2 9°5 


Table No. 3 has been drawn up showing the strength of round 
poles 1ft. long, and varying in diameter from 6in, to 13%in. To 
obtain the strength of any pole it is only necessary to divide the 
tabulated breaking strain by the length of the pole in feet. The 
strength of the timber being satisfactorily settled, and a maximum 
wind pressure and factor of safety having been accepted, the length 
of spans for varying lines is readily calculated. Tables IV. and V. 
give the stresses on 17 and 20 wire lines, so arranged as to fulfil 
the implied conditions, The experiments and calculations in this 
er were done by Mr. Andrew Bell and Mr. James Gavey, of the 

ost-oftice Telegraph Department. 


ENGINEERING Society, Kine’s Lonnon.—At a 
general meeting held on Tuesday, October 20th, the president in 
the chair, Mr. Archer read a paper on bell-founding. Beginning 
his remarks with a description of the various alloys used in the 
casting, with a short history of the experiments which ultimately 
led to the result of the compound Cug Sn being found theoretically 
correct, he then proceeded to show with the aid of diagrams how 
to draw the section or sweep, as it is technically termed, of the 
bell, correctly, with a few remarks on the difference of the English 
and foreign plans. The subject of actual founding was then dis- 
cussed, the older and newer methods being each fully described. 
After dealing with the method of casting a bell to produce a given 
note, and the ratio that the weight holds to the diameter, the 
paper concluded with directions as to the most suitable weight for 
any given note, stating that the test mistake that could be 
committed was procuring a thin bell, which, although cheaper, was 
sure to give dissatisfaction in quality of tone. 


SinveR ORES AND METALLURGY IN NEw SouTH WALES.— 
An official publication says:—‘‘ New South Wales presents a 
magnificent chance forthose whounderstand the proper treatment of 
silver ores. Large quantities beingsent almostevery week to English 
and German ports, in consequence of the absence of proper means of 
treatment in the Colony, except at one or two places. The New 
South Wales Inspector of Mines, referring to this says :—‘‘ Not- 
withstanding the great strides New South Wales has made in the 
silver mining industry during the year 1884, she has still agreat deal 
to learn in cheapening the raising and reduction of silver ores, In 
America the ore can be raised and treated and the silver refined far 
cheaper than has yet been accomplished in New South Wales. 
There is no reason to suppose that we, in New South Wales, 
should not be able to raise and treat our silver ores as economicall. 
and effectively as our American friends are doing in America. e 
have everything in our favour ; coal and other requisites in abund- 
ance, and railways within easy reach. Our mining community is 
noted as intelligent, energetic, and persevering; we only require 
the assistance of scientists we already have in our midst, and the 
necessary capital to carry their theories into practical results, to 
cope with difficulties of whatever magnitude which may present 
itself in the economical and effective working, treating, and refining 


of oursilver ores.” 


q 
Wind Pressure, 18°75 per sq. ft.—factor of safety of 4; Strains ; 
and Strength of 17 wire line ; 60 yards spans; calculated to 5 
constants obtained at (loucester-road :— 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asner and Co., 5, Unter den Linden. 

VIENNA.—Messrs, Geroip and Co., Booksellers, 

“EIPSIC.—A, Twiermeyer, Bookseller. 

NEW YORK.—Tae Witimer and Rocers News Company, 
81, Beekman-street. 


PUBLISHER’S NOTIOE. 


a” With this week's number is issued as a Supplement, a T'wo- 
Page Engraving of the Compound Locomotive, Webb's Patent, 
for the Companhia Paulista. Every copy as issued by the Pub- 
lisher contains this Supplement, and subscribers are requested to 
notify the fact should they not receive it. 


TO CORRESPONDENTS. 


*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

G. H, R.—2°79 gallons per minute. 

H. B. (Salford).—Yes ; there was a inachine in the French Exhibition in 1878 
which would drill square holes, 

A. M.—According to your own statement there is a substantial difference 
between your motor and Mr. Allin's—quite sufficient lo constitute a patent- 
able distinction between the two. 


CLARK ON SEWERAGE, 
(To the Editor of The Engineer.) 


Sin,—Allow me to ask through ro columns the name of the publisher 
of the book ‘‘ On Sewerage” by Clark. a P. G. 
Drayton, October 27th. 


EBEVE PETROLEUM GAS ENGINE. 
(To the Editor of The Engineer.) 
Six,—Can any correspondent furnish me with the names of makers or 


any particulars of Ebéve engines, the fuel for which is petroleum? 
London, October 26th. 


SUBSCRIPTIONS. 

Tue ENGrNeeER can be had, by order, from any newsagent in town or country 
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MEETINGS NEXT WEEE. 
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be read “‘ On Tidal Approaches and Deep-water Entrances,” by 


r. J. B. 
Redman, M. Inst. C.E., of which the following is a synopsis :—Altered 
character of our naval depots, due to rapid increase in size of steamers— 
peculiarity of British tides—non-tidal sites—London and Liverpool 
approaches—character of Thames reaches—existing, intended, and pro- 
posed dock sites—direction in which our great tidal estuaries admit of 
improvement—foundations for deep-water entrances. 

Society, Kino’s Lonpon.—Tuesday, Nov. 8rd, 
at 4p.m.: Paper to be read by Mr. C. H. Wordingham, A.K.C., ‘“ On 
Standards of Light.” 
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ADMIRAL PORTER AND THE AMERICAN NAVY. 

ApmirAL Davip D. Porter, of the United States Navy, 
is announced as the author of an important work about to 
be published by subscription, entitled “The Naval 
History of the Civil War.” In a quarto volume of about 
600 pages, profusely illustrated, we are to have a complete 
account of the part taken by the American Navy in the 
great War of Secession. It is predicted that ‘the book 
will be specially popular with the American Navy, as it is 
“the first time they have had justice done them.” The 
heroic deeds of the Confederates are to be recognised, as well 
as those of the Federals. Immense pains appear to have been 
taken to gather up the materials requisite for writing a 
lucid and comprehensive history of the various events 
relative to the subject. What Grant, Sherman, and others 
have done for the Army, Admiral Porter is now endeavour- 
ing to do for the Navy. We have been favoured with an 
advanced chapter of the forthcoming work, and it certainly 
bears out the promise that while the gallant author has 
reached the ripe age of seventy-two, he is able to throw 
into his sentences the fire and vigour of youth. The 
“ swift and graceful pen” brings the scenes of the conflict 
vividly before the mind of the reader, while the matured 
experience of the writer seizes on those points which are 
of practical moment. There are some valuable lessons to 
be learned from such a history, although the events are 
receding to a distance which seems to sever them some- 
what from our own day. But history repeats itself, and a 
parallel may be drawn between some of the circumstances 
which now surround us and those to which Admiral 
Porter has made immediate reference, The chapter 


sent forth as a sample of the book describes at con- 
siderable length the achievements of the Merrimac 
in her attack on the Federal ships. This episode 
in the American Civil War, occurring in the dawn 
of the ironclad era, incontestably om the formidable 
character of armoured ships, including the Monitor class. 
Concerning the latter, certain sea-going defects soon became 
apparent, but the value of the turret was immense. Lissa, 
four years after the fight in Hampton Roads, showed that 
something more than armour was necessary to constitute a 
victorious fleet; but the defeat of the Italians by no means 
convinced the latter that ironclads were superfluous. They 
dismissed their Admiral, but went on building armoured 
ships, giving the world by this time the example of the 
largest of this class, though armoured in a manner both 
peculiar and daring. 

Admiral Porter describes the Merrimac, on her way to 
Hampton Roads in March, 1862, as being “at the moment 
the most powerful fighting ship in the world.” The Gloire, 
launched in 1860, we presume is left out of the account. 
Anyhow, there was abundant reason for the Federal 
Government to be anxious. The Navy department, says 
Admiral Porter, was “rather” taken py surprise. They 
knew the ship was being prepared, but under-estimated 
the energy and rapidity with which the Confederates were 
conducting their work. The Federals were pushing on 
the construction of Ericsson’s Monitor, and hurried her 
still faster towards compietion when they found that 
the Merrimac was further advanced than they had 
supposed. But the Confederates were on the watch, 
and worked day and night to gain the race. They 
got ahead of their rivals by one day, and just that 

ifference brought a catastrophe on the Federal cause 
which filled its friends with dismay. When the Merrimac 
descended Elizabeth River on March 8th her commander 
is said to have known the weak points of every vessel in 
the Federal fieet, and the number and calibre of their 

uns. He knew that none of their shot could penetrate 
1is armour, and that he could choose his distance and fire 
with his rifled guns at the ships as if at a target, should he 
think proper to do so. Hence he resolved that the “trial 
trip” should be a day of battle, in which he would have 
the victory. There was no “measured mile” business in 
this affair. From the hands of her constructors the 
Merrimac went out at once to the grim realities of war. 
It was a beautiful day, we are told, following a storm. 
But there was something more fatal than an ordinary 
storm impending over the Federal ships, swinging lazily at 
their anchors in Hampton Roads, no one on board having 
the least idea that the Confederate ironclad was ready for 
service. Neither was there anything like an adequate 
me fe as to the peril which the presence of that vessel 
would involve to the objects of her attack. “Three small 
steamers” were reported as coming round Sewell’s Point, 
but one proved to . the Merrimac. Almost the first act 
of the Confederate ironclad was to ram the wooden Federal 
ship Cumberland. The blow was fatal, and the ship ulti- 
mately sunk, her heroic crew firing their guns to the last, 
despite the murderous shells poured in upon them by the 
Merrimac. The Congress, which was in company with the 
Cumberland, accidentally ran ashore, whereupon the iron- 
clad, keeping at a safe distance, continued “boring her 
through and through with her shells,” finally setting her on 
fire, One hundred guns, of the class called “heavy” in those 
days, are said to have pounded away at the Merrimac from 
the Federal ships and the shore batteries,and yet she suffered 
no serious harm. But everything outside her armour 
went to wreck. Surely there was proof that however 
needful seamanship might be, the coat of mail was not to 
be overlooked. The deadly etliciency of the Merrimac 
was simply due to her armour. This appliance was of the 
rudest description—simply two layers of iron plates, each 
2in. thick, placed crosswise over each other. But this rude 
defence served as an impenetrable shield against the 
enemy’s shot, while the Confederate shell went home at 
every stroke. The 10in. pivot guns of the Minnesota, 
which ran herself helplessly aground at the outset, could 
drive off the Confederate gunboats, but her shots glanced 
like pebbles from the plates of the Merrimac. 

Such were some of the critical events of a single day, and 
but for the existence of one particular ship in the Federal 
fleet, the Confederate cause would in all probability have 
gained the ascendancy, rendering the issue of the great 
struggle between North and South the exact reverse of 
that which is now on record. “The little cheese-box on a 
shingle” was to undo on the second day what the Con- 
federate ironclad had done on the first. There was a 
battle which “seemed as if it would never end” between 
the turret ship and the ironclad. If the commander of 
the Monitor had not been restricted by his orders, he 
would have made the powder charge of his 1lin. Dahlgren 
guns 25 1b. instead of 151b., and would have sent his 
steel shot clean through the Confederate plates. As it 
was, he hammered away in vain, and so was hammered 
in return, There was something wanting to turn 
the scale. The commander of the Merrimac tried 
ramming, and for an hour he manceuvred to strike a 
blow on the flank of his adversary. But the little 
Monitor danced round the slow, unwieldy ship “like a 
yacht round a three-decker.” Had the Merrimac been 
swifter, or had the Monitor put 101b. more of powder 
into each of her guns, the equilibrium of the fight would 
have been upset. The Merrimac would have 
greater speed had not her smoke-stack been lyshot away 
the day before, whereby the draught in the furnaces became 
so weak that there was great difficulty in keeping up steam. 
On such contingencies may the result of an important con- 
flict depend. On the whole, it seems to be acknowled, 
that if the battle had been prolonged the advantage would 
have been on the side of the Monitor. As it happened, 
the engagement became a drawn battle, each ship retiring 
from the scene without being pursued. It was a mar- 
vellous encounter, considering the date at which it 
happened. Both vessels soon disap from the seas. 
The Merrimac was blown up to prevent her from falling 
into Federal hands, and the Monitor not long afterwards 
foundered in a gale off Cape Hatteras, It is well remarked 


that the latter was lost through attempting the impossible, 
since it was never intended she should be used as a cruiser. 
The ill-fated Captain might in like manner have been pre- 
served to the British Navy had her qualities been better 
understood. We shall await the full text of Admiral 
Porter’s “History” with much interest. 


TRIPLE EXPANSION ENGINES, 


To the first volume of the “Transactions” of the 
recently established North-East Coast Institution of Engi- 
neers and Shipbuilders we have already referred in con- 
nection with an article on the use of zinc in boilers, which 
appeared in our impression for October 9th, when we 
quoted from a paper by Mr. John Rowe. The same 
volume contains a paper on “Triple Expansion Engines,” 
by Mr. Taylor, which is well worth notice. Mr. Taylor 
was one of the first engineers—always bearing in mind . 
the preliminary work done by Messrs. Randolph and 
Elder and Messrs. Rowan—to make triple expansion 
engines a success at sea—notably in the case of the steam 
yacht Isa. What he has to say on the subject claims 
attention. His hearers are all practical men, and the discus- 
sion which followed was lively, interesting, and may be read 
with advantage. We do not propose to follow Mr. Taylor 
or the discussion right through, but to consider some of the 
statements made by himself and hishearers, Thesubject has 
not been nearly thrashed out, and much more can be said on 
it with advantage. Mr. Taylor attributes the superior 
economy of the triple expansion engine to the fact that 
larger measures of expansion may be used with it, without 
entailing disastrous cylinder condensation, than is possible 
with any other form of engine, and apparently to nothing 
else; and he asserts, as do a great many other engineers, 
that this result is due to the smallness of the range of 
temperature in each cylinder. In other words, the triple 
expansion engine enables the heat trap theory to be applied 
in practice to a greater extent than is practicable with the 
ordinary compound engine. It is, we think, worth while 
to consider whether this is really the case or not. The 
economy of the triple expansion engine is, we believe we 
shall be able to prove, due to an entirely different cause. 

If steam could be used in a cylinder of slate, or other 
material which did not take up or give out heat, it would, 
according to the accepted laws of thermodynamics, 
behave very nearly like a permanent gas. If it was so far 
superheated that none of it would be condensed in the 
performance of work, it would behave precisely like a per- 
manent gas, and the consumption of coal as compared with 
the very best engines now running would be reduced by 
about 25 per cent.; that is to say, an engine now burning 
100 tons in making a given voyage could do it under the new 
conditions with 75 tons. This result would be due entirely 
to the circumstance that there would be no condensation 
and no re-evaporation in the cylinder. We say “ cylinder” 
advisedly, because no advantage of any kind in the way 
of economy of fuel could then be derived from the compound 
principle. The turning moments would be more irregular, 
and the strains more severe, and the valve gear more 
complex; but with these things we have nothing to do at 
this moment. According to the heat trap theory the 
quantity of steam condensed in an engine is determined, 
other things being equal, by the difference between ¢ and ¢', 
or the initial and terminal temperatures in the cylinder. 
If, for example, we use steam with an absolute pressure of 
175 lb. on the square inch, and expand it ten times, the 
values of ¢ and ¢' will be respectively 371 deg. and 
221 deg. If the engine is fitted with a condenser the 
value of ¢' will fall to about 120 deg. Deducting 
120 deg. from 371 deg., we have 251 deg. as the range 
of temperature. Assuming, for the sake of argument, 
that the crank shaft makes 100 revolutions per minute, 
then the cylinder will alternately be heated and cooled 
100 times in a minute; and it is usually assumed that the 
average temperature of the cylinder will be a mean 
between ¢ and ¢', or, let us say, 249. This is the tempera- 
ture of steam with an absolute pressure of 301b. on the 
square inch. The absolute average pressure proper to a 
ten-fold expansion of 175 lb. steam is 57°75 lb., correspond- 
ing to a temperature of 290 deg.—that is to say, 41 deg. 
higher than the average heat of the metal. From this it 
would appear that there must be a direct loss of heat under 
any possible circumstances; or that, in other words, the 
cylinder will always condense more steam than it can 
re-evaporate—a result due to the fact that the time during 
which the temperature is high within the cylinder is less 
than that during which it is low, because it is open to the 
condenser temperature of 120 deg. during a whole stroke, 
and open to the boiler temperature for only a fraction of a 
stroke. There is, however, practical reason for believing 
that this line of argument is deceptive, and that in every 
steam cylinder it will be found that the re-evaporation 
will very nearly balance the condensation provided the loss 
by external radiation is disregarded or prevented. If this 
werenot the case, water would always be found freein engine 
cylinders; but it is well known that under certain con- 
ditions the steam, even with unjacketted cylinders, is quite 
dry. It is clear that in an engine running at a good s the 
temperature of the cylinder metal can never either fall to that 
of the condenser or rise to that of the steam, save for a 
very small thickness indeed ; and if it can be shown that the 
energy of steam is a to heat up than that of the con- 
denser is to cool down, the average temperature of the 
cylinder may be sufficient to insure complete re-evapora- 
tion. That the point is in favour of steam is demonstrated 
by the circumstance that the cylinder is always hotter than 
the condenser. It is evident that the influence which 
mere surface bears on cylinder condensation must be 


ged|very great indeed. When steam enters the cylinder 


the heat proceeds outwards through its walls. The 
moment the steam port closes and expansion com- 
mences, it will begin to travel back again, and the 
thickness of metal thus affected will depend materially 
on the rate at which the alteration of temperature occurs. 
In any screw engine, at all events, it may be taken as 
proved that surface is a most potent factor in fixing 
the quantity of steam that shall be condensed or re- 
evaporated. Now it requires no geniys to see that the 
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surface in a compound engine is very much greater than 
the surface in a non-compound. For example, let us take 
the case of a triple expansion engine, with cylinders 
23in. + 37in. + 58in. x 36in. The whole of the power may 
be referred to the low-pressure cylinder. Its surface will 
be, in round numbers, about 131 square feet. This is 
counting two piston-faces, two cylinder-covers, and adding 
about 10 per cent. for ports, clearance, &c. The intermediate 
cylinder, in like manner, will have a surface of 65 square 
feet, and the high-pressure cylinder will have a surface of 
33 square feet. The total cylinder and piston surface 
of the engine will be 130+65+33=228 square feet, 
or 65+33=98ft. more than the non-compound engines, 
It is not possible to give precise figures in this con- 
nection, but let us, for the sake of argument, say that 
the condensation will be as the surfaces multiplied by 
the range of temperature. The total expansion will be 
about thirteen-fold, if steam follow the high-pressure piston 
half-stroke. Then we shall have for the non-compound 
engine, 365-—150=215 and 215 x 130=27,950, which we 
shall call the coefficient of condensation. It must be 
understood that this does not represent heat units. It is 
simply a number intended for comparison, and nothing 
more. Treating the engine as triple expansion, and taking 
Mr. Taylor’s temperatures as given for the steamship Isle of 
Dursey, we have for the small cylinder a range of tem- 
perature of about 60 deg., and 60 x 33 = 1980. In 
the intermediate cylinder the range will be about 67 deg., 
and 67 x 65 = 4355. In the low-pressure cylinder the 
range will be 105 deg., and 105 x 130 = 13,650. Adding 
these three coefficients together, we get 19,985 as against 
27,956 for the non-compound engine. From which it 
appears that the entire saving due to the heat traps is, at 
the most, about’ 29 per cent.; whereas those who most 
believe in the theory seem to persuade themselves that there 
is next to no condensation at all in the triple engine, as 
compared with the non-compound engine ; and it must 
be clearly understood that this 29 per cent. does not repre- 
sent 29 per cent. saving in fuel, or anything like it. It 
could only do this under impossible conditions—namely, 
that no re-evaporation ever took place during the period 
of expansion. 

So far we have dealt with the question of cylinder con- 
densation from what may be ed as a theoretical point 
of view. The practical aspect of the case is that there is 
some special condition or factor operating to cause cylinder 
condensation, which is not fully explained by theory. In 
spite of the advantage apparently gained from the use of 
more than one cylinder, the fact is that condensation 
seems to be augmented rather than diminished. There 
is no obvious reason why as much as 43 per 
cent. of all the steam that enters the high-pressure 
cylinder of a compound engine should be condensed; 
but if indicator diagrams tell any truth, the conden- 
sation does reach, and even exceeds that point. In 
Mr. Perkins’ triple expansion engine the condensation 
reached as much as 47 per cent., although the cylinder was 
jacketted. Allusion was made in the discussion on Mr. 
Taylor’s paper to Perkins’ engine, and Mr. Taylor mixed 
things up in his reply for we find him saying “he did not 
think that in two cylinders they could use steam of 150 Ib. 

ressure as economically as they could in three cylinders, 
use they get their cylinder cooled from 406 deg. down 
to 298deg. It was no joke, this difference of temperature, 
—the exhaust rushing away at 300 deg., and the next 
instant the steam at 400 deg. coming in must be condensed, 
and this lost power.” Mr. Taylor is here all at sea about 
his temperatures. That of steam of 175 Ib. absolute 
=150 Ib. safety valve load, is 370°8 deg., not 406 deg. The 
temperature of steam of 265 Ib. absolute is about 406 deg. 
A temperature of 300deg. corresponds to 67 lbs. on the 
ae inch absolute. In the course of the discussion Mr. 
eck called attention to Mr. Seaton’s paper, read before 
the Institute of Naval Architects. Mr. Seaton stated that 
the results which he had obtained from a three-cylinder 
engine, with steam at 100 lb. to 110 lb. re only, 
were almost as good as those which he obtained with 160 Ib. 
Accordingly he had reduced his pressures, and he found 
that he did just as well with 140 Ib. as he did with 180]b. 
This is very important testimony, as Mr. Seaton probably 
knows as much now about triple expansion marine engines 
as any other engineer. 

The fact is that the heat-trap action of multi-cylinders 
has little or nothing to do with the economy of the com- 
pound or triple engine. This must be sought in an entirely 
different direction, the nature of which we have already 
glanced at in an article, “Why the Compound Engine 
1s Economical,” in our impression for October 2nd. 
We shall take an early opportunity of going more fully 
into this matter. It will suffice to say here that cylinder 
condensation is not an evil, provided all the condensed 
steam is re-evaporated under conditions which will permit 
it to be usefully employed. It is no more an evil than a 
fly-wheel is an evil; and the triple expansion engine sup- 
plies more facilities for using initially condensed steam to 
advantage than the simple engine does. 


THE TOWER BRIDGE. 

THE last phase in this scheme, which recently received the 
sanction of Parliament, is somewhat ludicrous. It will be 
remembered that the design of Mr. Horace Jones, the City 
Architect, was adopted, a gentleman who had no experience in 
bridges, the Corporation jealously confining the matter to their 
own officer, and neither inviting nor allowing any suggestions 
from the outside. This course being also followed when the 
Bill came before Parliament, no alternative bridge design could 
even be considered, and the monstrous structure, about which 
we have already expressed our opinion, was authorised. Now, 
however, when the question of the architect’s remuneration 
comes before the Court of Common Council, the same Bridge 
Committee which before Parliament said they had “full con- 
fidence in their own officer” announce, what every one outside 
the Court knew long ago, that the designing of bridges was not 
a proper function of the architect, that therefore his ordinary 
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wheels, and form of tire—are dismissed in twenty-four 
lines ; but the “oapmeee of the body on the wheels and the 

receive more attention, The strength, 


that he must be paid sufficient to depute the work to some one 
else. The sum of £30,000, recommended as the remuneration 
for conducting so important a work, namely, about 5 per cent. 


on the estimated expenditure, would not be excessive if it were 
to be paid to any one but a salaried officer; but instead of the 
money being paid to the engineer, over whom the Corporation 
would then have direct control, the amount is to be divided 
as the architect and engineer may agree. The justification 
given for this extra remuneration to the architect is that his 
design was the only one approved by Parliament, and that there- 
fore he merits a substantial reward. Coming from the same 
Corporation Committee which had control of the Bill, and 
which, having the power, exercised it, of preventing any but 
their own design from even being considered, this plea may be 
characterised as audacious. We have had a lingering hope that 
the actual commencement of the works might be postponed till 
such time as the present Corporation was disestablished, and the 
proposed spoiling of the river prevented by the new munici- 
pality. We fear, however, there is no longer much chance of 
this, and Londoners must submit to this, and accept a structure 
which not only would any body of independent engineers con- 
demn, but which would have been impossible if the Corporation 
had taken ordinary steps to elicit independent suggestions, 


THE LIVES OF STEAMERS, 


Some time ago we drew attention in THE ENGINEER to the 
question of the age at the time of loss of vessels, and it may be 
interesting now to revert again to the question. We have before 
us the official record of the vessels removed from the register 
during the month of September. It shows that there were in 
that month fourteen iron steamers removed from the registers 
of the United Kingdom. Out of these not fewer than five were 
sold foreign, one was sold to the Admiralty, one was converted 
to a hulk, and one was broken up, whilst collisions and losses 
were responsible for the removal of the remainder. As to the 
ages, the vessel converted to a hulk was built in 1863, and that 
broken up was built in 1853, so that they had seen very fair 
service. The vessels removed from causes such as collision, 
loss, &c., were respectively built in the years 1876, 1870, 1866, 
1880, and 1885. There were four wooden steamers removed 
from the register; two built in 1852 and 1855 were broken up, 
one built in 1862 was lost, and the fourth was removed because 
of a collision, it having been built in 1861. A somewhat similar 
statement might be made as to the iron sailing vessels removed 
from the registry, whilst the wooden sailing vessels were in one 
or two cases built as far back as 1817. One was built in 1795, 
another in 1769, and another in 1762, whilst the youngest was 
built in 1873. It would thus appear that the vessels removed 
have on the whole attained a fair average age, and when it is 
added that above a score of those removed from the registry 
were broken up, it will be acknowledged that there is some 
evidence that the shipowners have not been unmindful of their 
duty to their crews, and it is clear that they have endeavoured 
to remove, at a loss to themselves, a not inconsiderable number 
of vessels, which from age or some other cause it was scarcely 
desirable to again send to sea. 


THE STEEL SLEEPER QUESTION. 


WE have now something authoritative upon the matter which 
during the last week or two has been exercising steel makers, of 
the purchase by the Midland Railway of Belgian sleepers. It 
was early denied that the order was for 10,000 sleepers, but the 
company states that it was for half that quantity, which means 
a weight of some 250 tons. The reason which they assign for 
the purchase was the one which might have been expected—the 
lower price of the continental manufactnre. The reason for the 
difference in price is not far to seek. The Midland Company, in 
the communication which their general manager has add 
in reply to the Staffordshire Steel and Ingot Iron Company, and 
which is referred to by our Staffordshire correspondent, suggest, 
and, no doubt correctly, that the higher rates which home steel- 
makers asked represent expenditure which would be involved in 
putting down special plant, whereas the Belgian firm had the 
plant already erected. On the wages factor the company does 
not touch, but it is one which will have by-and-bye to be 
seriously taken into account. The Midland intimates indirectly 
that if it determines to adopt steel sleepers it will prefer to 
order of English makers, who will perhaps put down plant at 
their own expense to secure the extensive business which may 
be expected. Already, indeed, it is hinted that the company 
has issued second trial tenders to British steelmasters. 


LITHRATURE. 
Draught. By London: John Kemp and 
. 1885. 
Tuis is a reprint of the essay for which the Coachmakers’ 
Company awarded the author the first prize last year. The 
subject is one which had been dealt with at great length 
by many writers whose names are well known, including 
Edgeworth, Morin, Youatt, and the Royal Agricultural So- 
ciety by its Reports on the Bedford experiments, and others. 
The author has, however, approached the subject from the 
more limited point of view of the coach and light carriage 
builder, but he has done his work in a systematic manner, 
and has compressed the whole into about thirty pages, 
including an appendix giving the result of some experi- 
ments on the power required to overcome the friction of 
wheels on their axles, and of wheels and axles running 
over ground. The author acknowledges the assistance of 
several well able to give him valuable aid. He treats first 
of the causes of draught, including the rolling friction 
considered as made up of a continual surmounting by the 
wheel of small articles, and as a cylinder rolling upon a 
plane surface ; secondly, the axle friction ; thirdly, influ- 
ence of en on up or down gradients ; and, fourthly, 
speed. e subject is further dealt with in reference to 
the angle of the trace, height of wheels, coupling and 
track of a carriage, dish of wheels and pitch of axle, form 
of tires, position of vehicle body, point of draught, com- 
parison of and working two and four-wheel carriages, and 
springs. It need hardly be said that each item has not 
been treated at any — in a brochure of thirty pages, 
but the coachmaker will probably find what is supplied of 
much value. A mathematical treatment of axle friction is 
given, in which the author has apparently received the 
assistance of Professor Herschel; but the author does not 
make it quite clear, as he ought, why it is that, if friction is 
not affected by extent of surface, it is increased by increase 
of diameter of axle and not by increase of length, especially 
as the reader is reminded that “the surface in contact is 
merely the small portion on the underside of the axle that 
resses against the box.” The three items—track, dish of 


point of draught 


flexure, and construction of springs are not dealt with; but 
as it would be difficult to show in any useful way how 
draught is affected by the accuracy of formule, or of the 
mathematical aspect of these questions, it is not, perhaps, 
needful to touch upon these questions, solutions of which 
will be found in other places, As materials for experi- 
ments with full-size carriage-wheels and axles could be so 
easily obtained, it is a pity the experiments, of which 
results are given in the appendix, were made with very 
small 4 


Treatise on Practical Astronomy as Applied to Geodesy and Navi- 
gation. By C. L. Doouirrie, Professor of Mathematics, 
Lehigh University. New York: J. Wiley and Sons. London: 
Trubner. 

Tuus book is concise, and masters each question thoroughly 

and in a gut shape. A good deal of it is taken 

apparently from Chauvenet, as acknowledged in the 
ace. There are excellent cuts—that is, the figures are 

well chosen. Each question is dealt with from its mathe- 
‘matical aspect, but examples are worked and tables for use 
furnished, and it is, therefore, practical also. The transit 
and zenith telescope receive much attention. The latter 
instrument we should have expected to find specially well 
dealt with in American books, excellent work having been 
done with it in America in notable instances, as, for 
example, in laying down the 39th parallel of latitude 
for the boundary lees between the English and United 
States territories. The use of the transit instrument in 
the prime vertical is discussed. There is one branch of 
work, however, that we think now deserves attention in 
astronomical books, namely, the system of observing 
transits in the vertical of the pole star. This system is 
carried out, of course, with an instrument which has the 
movements of an altazimuth ; the Russians use a broken 
transit thus mounted. The advantage is that good work 
may be done directly the instrument is erected—thus two 
stations in the same night may be taken by the same 
instrument in succession. It is, therefore, a capital system 
for rapid work of this kind. The evil is that the reduc- 
tion of the observations is troublesome. It has been much 
followed by foreign astronomers, and Mr. Gill, the astro- 
nomer at the Cape, employed it when working with Lord 
Crawford—then Lord Lindsay—in his transit of Venus 
expedition of 1874. This will show that the subject ought 
to have been dealt with in books before now, yet hitherto 
we have not met with it. The work before us is no excep- 
tion, therefore, in this respect. It is well got up and of 
much more manageable size than Chauvenet. 


Tables and Diagrams of Switches and Crossings, By Tuos. 
Summerson. New edition. Liverpool, G. J. Poore and Co., 
1885, 

Tuis consists of a series of tables accompanied by six 
diagrams of arrangements of crossings and switches, all 
arranged in a very convenient form for reference, and 
evidently compiled by one thoroughly conversant with the 
wants of those practically engaged in general railway and 
siding work. 

These tables are published in 9in. by 1lin. folding boards, 
neatly bound and printed on the insides with their corre- 
sponding diagrams. The tables give the various dimen- 
sions—as the distance from spring of curve to heel of 
switches, the distance from heel of switches to nose of 
crossing, radius of curve, for angles of crossings ranging 
between 1 in 1? and 1 in 18. The diagrams to which the 
tables refer represent—(1) A simple junction or turn-out 
from a straight main line. (2) A junction with the main 
line curved. (3) Three-throws turning out both ways. 
(4) Three-throws turning out one way. (5) Through 
roads, (6) A junction with diamond or cross-over. They 
contain also information with regard to the proper length 
of switches, the shortest practicable curves, the elevation 
of the outer rail on curves, and the measurement of angles, 
with rules for bending rails. 


Tables and Diagrams for Curving Tramway Rails, and for 
Making and Laying Railway Crossings, By W.T. Ovive, C.E. 
Didsbury: W. T. Olive, C.E. 1885. 

Tuis comprises three tables mounted on the inside of a 

thick cover. The one contains the versed sines for 

chordsof 12ft. and of 18ft., of curves from 30ft. to 500ft. radius, 
the versed sine being employed as the are offset by which 
to guide the workmen in bending a rail. The other two 
tables give the various angles and tangents for switches, 
crossings, and leads for various curves and angles of entry. 
The tables are useful to those acquainted with the work. 
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For sundry additions to brewing plant at the Lion Brewery, 
Broad-street, Golden-square, for Messrs. Huggins and Co., to the 
designs and under the superintendence of Messrs. Scamell and 
Colyer, civil engineers, Great George-street, Westminster. 
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Quits a clever piece of work was accomplished by the Nuttall 
Machine Works, of Allegheny, Pa., not long since. It was drill- 
ing an inch hole lengthwise through a bar of steel 24in. in diameter 
and 9ft, 7in. in length. The job was refused by several shops, and 
P d impossible by others. The drill was started from both 
ends of the bar, and where the holes met in the centre not the 
slighest shoulder was visible. A second has been drilled with 
like results, —American Manufacturer, 
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THE ANTWERP EXHIBITION. 
No. VIII. 


In our first article on the Antwerp Exhibition we spoke 
fully and freely on the extreme beauty of design, finish, 
and material of the steam engines exhibited. ‘tt ‘will be 
remembered that our statements evoked a correspondence 
and some criticism. We were taken to task for making it 
known that foreign engine builders could turn out first- 
class work. Now we hold that the worst policy it is pos- 
sible to adopt is that of the ostrich. Nothing can be 
more useful to Euglish engineers than a precise knowledge 
of what is being done abroad. Nothing is exhibited at 
Antwerp to excel a Corliss compound engine by Mr. Van 
den Kerchove, of Ghent. We applied to Mr. Van den 
Kerchove for information not only concerning his engine, 
but his methods, and his views, and he has favoured us 
with a statement which cannot we think fail to prove 
interesting and valuable to our readers, It is not every 
day that they can learn precisely what an eminent Belgian 
engineer thinks about engine building. Mr. Van den 
Kerchove is very cosmopolitan. He attaches a large 
value to engineering for its own sake; and we have failed 
to find in him the slightest antagonism to English engineers. 
He is proud of his own work, and justly so. In what 
follows we give as far as ible in Mr. Van den Kerchove’s 
own words the information which he has courteously sup- 
plied to us, concerning, as we have said, his methods and 
his views. His engine we shall illustrate in another im- 
pression, and fully describe. 

The excellent qualities of the engine are not apparent, 
perhaps, to the casual observer. But Mr. Van den Kerchove 
holds that they are of such value to the buyer that it is 
not astonishing that he can obtain with perfect ease prices 
considerably higher than those usually charged. Mr. Van 
den Kerchove’s experience in this respect may be com- 
pared with that of English engineers, many of whom 
maintain that they cannot get a price which will pay them 
for first-class design, workmanship, and materials. This 
is a very important point, and the Belgian engineer’s testi- 
mony on the subject is valuable. The principle he has 
gone on is to make an engine as perfect as possible, and to 
trust to the machine itself to make its way. 

As is easily seen by the separate pieces which Mr. Van 
den Kerchove exhibits beside his engine, his aim has been 
to perform each operation in the most perfect possible 
manner—that is to say, instead of turning out ordinary and 
therefore imperfect work, to make the production of each 
detail the object of special study. To arrive at this result, 
he has first of all striven to realise the main object he had 
in view regardless of prime cost; content with examinin 
afterwards the price at which such work could be sold, an 
whether the customer would find it to his advantage to 
pay it. These are, we think, the points most subject to 
controversy, and which should decide how far the line 
pursued by this clever Belgian engineer may be followed 
in this country. 

On these important points he holds the following 
opinion :—Work may be either well or badly done, accord- 
ing to the spirit in which it is undertaken and carried out, 
and also according to the means employed for arriving at 
the result desired. Thus, if bad materials and imperfect 
tools are used, it naturally becomes impossible to turn out 
good work; but, on the other hand, to insure success it 
does not suffice to use the best materials and most perfect 
tools, for the mode of working and the method to be 
followed in the various operations are conditions of success 
at least as essential as the foregoing. If, on the contrary, 
the engineer succeeds in combining the three principal 
conditions—good material, perfect tools, and a rational 
method of working—he obtains a result on which Mr. 
Van den Kerchove insists, namely, that the work pro- 
duced, although almost absolutely correct, costs less than 
if it had been sought to produce wat a cheap rate by any 
other method, That is to say, we have an able and experi- 
enced Belgian engineer, with great practice and a con- 
tinental reputation, maintaining that by going the right 
way about it first-class work can be done more cheaply 
than second or third-rate work. With this we fully 
agree, and so, no doubt, will many of our readers, while 
others have the truth yet to learn. In proof of what he 
advances, and with a view to meet the criticisms of those 
who, not having succeeded in attaining this desideratum, 
might accuse him of having finished his engine too highly, 
he has thought fit to exhibit a series of pieces, by means 
of which it will not be difficult for him to prove how 
correct his ideas are and how much superior fis method 
of working is to that but too often adopted. 

These pieces illustrate all the operations which are 
regularly performed in an engineer’s works, beginning 
with planing, which, with turning, is the most frequent 
and important operation to which the various parts of an 
engine is submitted. The object exhibited by the builder 
for this purpose is a cast iron face plate, 3ft. 3in. by 3ft. 
3in., presenting a surface of 104 square feet. This plate 
was finished in three cuts upon an excellent planing ma- 
chine, from the works of Sir J. Whitworth, of Manchester ; 
and here, before going farther, we may say that Mr. Van 
den Kerchove speaks in the very highest possible terms of 
this veteran engineer. 

The first cut—a roughing cut—took four hours; the 
second cut also took and the third, or finishing cut, 
took fifteen minutes, making a total of 8 hours 15 minutes. 
This time is certainly not so short as to lead anyone who 
knows anything about engine work to doubt for an instant 
the figures given by the builder, and which may be read 
upon the card affixed to the object in question ; nor did he, 
according to his own statement, seek to do this work in 
the minimum of time which he might ibly be able to 
do it in. What he aimed at was to Sedans this surface as 

rfect as the best planing machine could make it, without 
orcing its pew or the feed, and without even 


employing a machine with revolving tools, as he 
could easily have done, had he wished to obtain 
a more rapid production. He contented himself 
with using a planing machine, not with a view to obtain 
rapid production, but simply to produce a surface as true 


as possible by proceeding methodically, and by means | 
which alone can insure this result. A simple inspection | 
of the — surface shows us that it would be difficult to 
obtain better results, Moreover, the exhibitor assures us 
that he has tested this plate with a Whitworth surface 
plate, and that without wishing to say it is as correct as 
the latter, he was nevertheless unable to find the slightest 
inperfection in it. The fact that such a surface can be 
planed in eight and a-quarter hours is, in our opinion, a 
positive proof that it is not impossible to egg an 
almost perfect surface in as short a time—in fact, in less 
time—than is usually taken to produce an imperfect one. 

The same principle is followed and applied in Mr. Van 
den Kerchove’s works to turned work; and to demonstrate 
this he has exhibited two Corliss valves, which have been 
turned with a very coarse feed, but to great perfection. 
These valves are shown just as they came from the tool, 
and, according to the maker, are more perfect taan the 
plate just described. We have next several examples of 
milled work entirely finished on the machine, amongst 
them a cylinder for a small steam engine, which is 
deserving special notice; this is as perfect as it can possibly 
be. By the side of this we find another interesting 
specimen of good workmanship in the form of a connecting 
rod, of which the butt, strap, keyways, and keys have been | 
entirely finished upon the machine and fitted together 
without being touched with the file. The body of this 
rod is turned bellied in a special lathe, with the same 
facility as an ordinary straight rod. The object of the 
builder in doing this was to show that with good tools and 
expert workmen this result can easily be obtained; and 
the cost of fitting up by hand, which fitting is very detri- 
mental to the correctness of work carefully executed with 
a machine tool, up to a certain point avoided. 

To complete our notice of the various detached pieces 
exhibited, we must return to the lathe work, some speci- 
mens of which are really remarkable. We may mention, 
first of all, that in a small glass case are shown several un- 
hardened steel pins, used in the construction of engines, 
also two crank pins which, the builder asserts, differ only 
=asp part of an inch from a perfect cylinder. Here, again, | 
we have work produced without any after finish, and by ; 
means of the tools usually employed ; the time required 
for turning these pieces has not been given us, but we 
were assured that it did not exceed that required for the 
most ordinary work, All this means, of course, that with | 


first-class machine tools properly used, perfect work can 
be done just as quickly as bad work can be turned out 
under other conditions. It does not take any more time 
to turn a rod round than it does to turn it an irregular 


shape. 

There can be no doubt but that the specimens to which 
we refer, and which we have carefully examined, are of a 
perfection which has, we think, rarely been attained in an 
engine works, or even in a machine tool works; and 
realising this, the maker is, we think, perfectly justified in 
boasting of being able to attain such results, not only 
practically, but commercially. Lastly, there remains 
another set of almost absolutely cylindrical pins, true to 
less than 5,355 part of an inch; but these are hardened 
and rectified by methods used in the finer branches of 
mechanical work. It is none the less true that it is rare 
that such results have been achieved in an engine works, 
and to find a man who has the knowledge, energy, and 
perseverance requisite to produce them. It has been said 
that the engines shown at Antwerp have been specially got 
up for the Exhibition, and that they are too showy for 
ordinary use. This is not the fact. Mr. Van den 
Kerchove has excellent reasons for all that he has done, 
and it is natural that he should like to make an engine all 
the parts of which are constructed with minute accuracy, 
pleasant to the sight as well. Mr. Van den Kerchove 
asserts that the beautiful polish he produces costs him no 
more—in fact, less—than that which engine builders 
usually put on; in proof of this he says:—“ Look carefully 
into the smallest detail in any ordinary construction, either 
polished or filed, and you will neither find plane surfaces 
nor square corners, and if in many instances the polishing 
were pushed a little further, the work would be so defective 
as to be scarcely presentable; in my work, however, 
neither of these defects is found, the surfaces are perfect, 
and the angles so sharp that they require taking off, so as 
not to cut in handling. What conclusion is to be drawn 
from this? Either that my Fangs of polishing has been 
quicker, since it has left the surfaces perfect and the 
corners sharp, or that I have a method which is more 
practical and rational, and by which I can obtain economi- 
cally results which it would be impossible to arrive at by 
ordinary means.” What, some of our readers may say, 18 
the value of all this polish? On this point Mr. Van den 
Kerchove has a good deal to say which we must reserve for 
the present. 


RUSHWORTH’S SEVEN ROLLER 


RUSHWORTH’S SEVEN ROLLER PLATE 
FLATTENING MACHINE. | 

Tur machine illustrated by the accompanying engraving is | 
made by Messrs. Rushworth and Co., Sowerby Bridge, for | 


rolls are arranged to come slightly below the top of the lower | 
rolls, this adjustment being done by the large hand wheel by | 
gear and screws as shown in illustration. By this adjustment | 
the plates can be made to pass in a serpentine manner to take | 


buckles or hammer marks. The machine illustrated is designed 
to stretch plates from, say, jin. to gin. in thickness and 5ft. in 
width, and is self-contained on a strong foundation plate requir- | 
ing little or no masonry. All the arrangements for adjusting the | 
rolls and for reversing the machine are at one end, within 


PLATE FLATTENING MACHINE. 


| CYLINDER CONDENSATION IN STEAM ENGINES. 


AN EXPERIMENTAL INVESTIGATION.* 
By Cuas, L, GATELY, M.E., and Atvin P. Kuerzscu, M.E. 


Introduction.—In a paper read by the writer before the New 
flattening, stretching, and taking the buckles out of plates. The , York Academy of Sciences, several years ago,+ the remark was 
machine is arranged with a double set of rolls powerfully geared, | 
| y : 

between which the plates pass. The lower surfaces of the top | determined by the aren of cylinder surface, time of exposure, 
variation of temperature of surfaces, and quantity and character 
of the working steam.” The writer was compelled to assume the 
form of this function, and, after peas | existing records of 
" D | experi ed tically correct to take the 
out the buckles, and then brought out perfectly straight without | amount of loss due to the cause above referred to as varying as 
the square root of the ratio of expansion. But, as remarked 
‘*a comparison of the quantities of steam demanded to 

supply an engine ‘perfect’ with the actual 
engines exhibits so wide a 

ifference that it becomes obvious that the determination of the 
| efficiency of an engine, and the solution of the questions involving 


experiments, concluded that it was prac’ 


later, 
uantities required by even the best o 


easy reach of workman. The driving roll is of steel, and the 
pinions on the roller ends steel. The approximate weight is ten 
tons, the machine being very strong and well proportioned. 


| those of e: diture of heat, are not problems in thermodynamics 
_simply. The mathematical theory of the steam engine is not yet 
| in so satisfactory a state—and cannot be until the correct theory 
| of this transfer of waste heat can be introduced into it—that the 

eer can often use it in every-day office work with much con- 


COMPOUND LOCOMOTIVE, PAULISTA RAILWAY. | fidence, unless checked by direct experiment.” It had been the 


WE publish this week a two-page engraving of the compound | z ; 

locomotive, an external view of which we gave on page 280 | the Ameren 

of our impression for October with on Thurston. 
i is e Behaviour of Steam e Engine 

diameter 114in.; the stroke of the low-pressure cylinders is 2ft., Mechanical Engi- 

diameter 26in.; the driving wheels are 5ft. 64in. diameter. ' neers, April, 1882 ; Journal of the Franklin Institute, May, 1882. 
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intention of the writer, for a long time previous to the publication 
of the paper referred to above, and of several other papers pub- 
lished at other dates, bearing upon the same general subject, to 
seek an opportunity to make a systematic investigation of this 
whole subject, and to determine, if possible, the laws governing 
the variation and the amount of cylinder condensation in steam 
engines, the speed of piston, the area of exposed surfaces, the ratio 
of expansion and the pressure of steam and its temperatures, 
varying within the range of familiar practice. It is not unusual 
to find steam engines in common use in which the speeds of piston 
vary from 200ft. up to 600ft., or more, per minute, and 1000ft. is 
becoming a not very unusual speed. Steam pressures range from 
25 lb. to 250 1b. per square inch in this country, and from two to 
ten atmospheres in Europe, while in exceptional cases the pres- 
sures are vastly higher than the larger of the figures just given. The 
ratio of expansion varies from about two, in low pressure and the 
simpler kinds of engines, to ten, or even twenty, with high steam 
and superheating in machines designed with the intention of 
securing the utmost possible efficiency of fluid. In the latter also 
it is usual to find condensers in which a vacuum of 20in.—two- 
thirds of one atmosphere—is maintained, in utter disregard of the 
fact that high temperatures of steam should be accompanied by a 
restricted amount of vacuum, and a warm condenser. The area 
of surface presented to the steam varies from about one square 
inch per pound of water per hour, in very small engines, to per- 
haps one quarter as much in very large marine engines. Before 
the date of the research to be described in the following paper, 
much had been done in this line of investigation, and some facts 
had been settled with a practically satisfactory degree of certainty. 
The work of Messrs. Clark, in England, and Hirn, in France, had 
shown the importance of this phenomenon of cylinder condensa- 
tion, in the economy of the engine, and had given us some know- 
ledge of the extent to which it affected the efficiency of certain 
classes of engine. The investigations of Isherwood had shown 
very clearly the extent, and the method of variation, of this 
waste, with varying ratios of expansion, in the marine engine of 
which that of the United States steamship Michigan is the type. 
The studies of Escher had indicated the method of variation with 
change of speed of piston ; and other investigators had added some- 
thing to the existing stock of knowledge. The writer, however, in 
common with many others in the profession, was desirous of 
securing an opportunity to investigate the matter more completely 
and more systematically than it had yet been possible, and sought 
to find a means of carrying out a plan which he had long before 
laid out. It was his desire to make an investigation upon an engine 
of fair size, of ordinary commercial construction, and under the 
usual conditions of every-day operation, first determining upon 
some one condition which should be made variable, all others being 
retained constant, then making this first condition constant and 
another variable, and thus one by one determining the influences 
which together determine the total effect, measuring the extent of 
that effect, and learning the law of its variation. Thus it would 
possible to ascertain the effect of variation of each of the 
determining conditions, as above, and to ascertain and to express 
the law of such variations, and the final resultant of all. To do 
this work properly required, evidently, great care, skill, patience, 
and familiarity with the steam engine and its management, and 
demanded a corresponding familiarity with the use of the apparatus 
of exact measurement to be applied in the work. Such an oppor- 
tunity finally offered, in the spring of 1884, when Messrs. Gately 
and Kletzsch, two young men who were attached to the Stevens 
Institute of fechnology, found it possible to obtain an engine of 
250-horse power for purposes of experiment. An investigation, 
such as is above outlined, was at once planned, and was carried out 
during the Jater part of the spring and in the early summer of that 
year, and the results, as here given, were subsequently worked up 
as time and opportunity permitted, in such intervals of their busi- 
ness life as could now and then be secured by those engaged in the 
work. Messrs. Gately and Kletzsch designed a “‘ prony brake,” 
which proved to be thoroughly well adapted to the very heavy 
work required of it, and which ran smoothly and successfully up to 
some 300-horse power, a power which the writer had never before 
known to be applied to any brake controlling a steam engine. A 
weir was constructed, with which to measure the quantity of water 
of condensation, and the investigators were supplied with all 
needed indicators, meters, thermometers, and other —— 
from the Mechanical Laboratory of the Stevens Institute of Tech- 
nology, then in charge of the writer, who had organised it for such 
purposes, as well as for commercial investigations, some years 
before. The work of investigation was performed mainly by the 
two gentlemen, who had assumed charge of this very important 
task. Fortunately, both had had experience in the use of instru- 
ments such as were required in the work, both having been trained 
in the laboratories and the experimental departments of the college, 
and Mr. Kletzsch having prepared himself with a view to taking 
charge of the mechanical laboratory of the institute, a position 
which he has occupied up to the present time. They were aided 
by other trained assistants detailed from the college, and especially 
by Professor C. A. Carr, of the United States Naval Engineers, 
who at that time was on duty at Hoboken, as Professor of Marine 
Engineering and as Assistant Professor of Mathematics. The 
whole work was very carefully planned, the observations were 
made with great care and abundant skill, and the manner in which 
they have been worked up is evidence equally of the reliability of 
the observations and of the ability with which the whole research 
was conducted and completed. The results will be found of 
peculiar value and interest. In some cases they confirm, in a very 
satisfactory manner, work previously done by the earlier investi- 
gators already referred to, and, in other instances, they give us 
entirely new and strikingly important deducti The method 
taken of deriving these results by a union of mathematical and 
graphical methods will be seen to give great certainty, as well as 
to present the laws established in a manner which is most 
thoroughly satisfactory to the reader and to the investigator who 
may desire to make use of them in further research. The whole 
report, as presented finally to the writer, is here given as originally 
prepared, and is so complete in detail and so well constructed that 
it is unnecessary here to go into explanation, or to give a résumé of 
its conclusions. It will be observed that the method of variation 
of cylinder condensation, with variation of the ratio of 
expansion, is found to be precisely that indicated in earlier 
papers presented by the writer, and assumed in the theory of 
efficiency developed by him. The variations of condensation, with 
changes of pressure and temperature, under usual conditions of 
practice is onl to be very moderate, and to follow a very simple 
law, so far as it can be traced. The waste with varying speed of 
engine is found, also, to be nearly as indicated by earlier writers ; 
but the law is less exactly determined than in the case of varying 
expansion. Since, however, in all ordinary cases, in practice, the 
speed of engine and the boiler pressure are practically constant 
in the regular operation of the engine, the most important part of 
the investigation is that relating to the ratio of expansion, which 
part of the work is most satisfactorily fruitful of result. The next 
most important matter is the determination of the variation of loss 
with varying speed of engine, and the results here reached are 
sufficiently exact to be very useful, both to the designer and the 
owner of engines ; while the last investigation, that relating to 
variation with change of pressures, is very interesting as bearing 
upon the future of the now progressing advance in the direction of 
increasing pressures. The last two lines of research demand still 
further and corroboratory exploration. The results here reached 
must be regarded as applicable, in the theory of the steam engine 
only provisionally, and as to be accepted finally, only after repeated 
experiment with other sizes and kinds of engine. This investiga- 
tion, although most complete in plan and systematic in its prosecu- 
tion, is but a single step in the work. R. H. THURSTON. 


Sibley College, Cornell University, Ithaca, N.Y., July 1, 1885. 


Object of this research.—The loss of waste, known as cylinder 
condensation, which occurs in the working of all steam engines, 


has been recognised by engineers as a more or less important factor, 
entering into the design of an engine ever since the time of Watt. 
The solution of the problem of the method of variation of this 
condepsation was suggested to the writers in the spring of 1884, 
by Professor R. H. Thurston, then of the Stevens Institute of 
Technology, Hoboken, N.J.,asa most promising field forinvestigation 
in the department of steam engineering, not only from the fact of 
its vast importance to steam consumers at large, but also because 
the best data existing on the subject were very incomplete and 
unsatisfactory. Up to that time, although the general method of 
action was fairly well understood, the amount of loss which would 
occur from this cause with any given set of conditions cculd 
not be predicted with that certainty which is essential in the 
designing of anengine. Thus we were led to the consideration of 
this question, and to attempt its experimental investigation. Our 
principal object was to furnish to the engineering profession a 
complete set of data, obtained from a good factory engine, run- 
ning under conditions which were completely under our control, 
and such as to enable us to vary at pleasure the three most 
important factors entering into this question, viz., the ratio of 
expansion, the pressure, and the piston speed. Further than this, 
we desired to deduce the laws affecting this loss from a series of 
careful observations of the conditions governing each particular 
case of initial condensation. Our limited time has rendered it 
necessary that several of the parts into which the subject might 
be subdivided should be left untouched, hence it is that we have 
given in considerable detail the construction of the special appa- 
ratus used, its arrangement when in use, a description of the engine, 
and the manner in which the trials were conducted, so that any 
one who may see fit to use the data here furnished, can satisfy him- 
self as to its true value, with a better knowledge of all the details 
attending the trials, than he could get by simply an examination 
of the records of the observations. 

_(1) Cylinder condensation defined—its method of action.—As some 
difference of opinion still exists as to just how condensation takes 
place within the cylinder, and as to its causes, we may quote from 
several well-known authorities on the subject, in order that the 
different opinions of eminent engineers may be compared with 
results obtained by us, and which will be found summarised later. 
Professor Rankine, in his ‘‘Steam Engine and other Prime Movers,” 
pages 395-396, writes : ‘‘ That liquefaction does not, when it first 
takes place, directly constitute a waste of heat or of energy ; for it 
is accompanied by a corresponding performance of work. It does, 
however, afterwards, by an indirect processs, diminish the efficiency 
of the engine ; for the water which becomes liquid in the cylinder, 
probably in the form of mist and spray, acts as a distributor of heat, 
and equaliser of temperature, abstracting heat from the hot and 
dense steam during its admisson into the cylinder, and communi- 
cating that heat to the cool and rarefied steam which is on the point 
of being discharged, and thus lowering the initial pressure and 
increasing the final pressure of the steam, but lowering the initial 
pressure much more than the final pressure is increased ; and so 
one a loss of energy, which cannot be estimated theoretically.” 

rofessor Jas. H. Cotterill, in his treatise on ‘‘ The Steam Engine 
Considered as a Heat Engine,” page 246, says:—‘* When the volume 
of steam actually delivered from a steam cylinder at release is 
compared with the volume of dry steam at the terminal pressure, 
corresponding to the amount of feed water used, it is always, or 
nearly always, found that the first is far less than the second, 
showing that at the end of the stroke the steam discharged from 
the cylinder must contain more or less water, which is either re- 
evaporated during exhaust, or is carried out with the exhaust 
steam in the shape of suspended moisture. Some of this is no 
doubt due to the fact that the steam supplied by the boiler is rarely 
dry, but in general the difference in question is far too great to be 
thus accounted for, and it is therefore necessary to suppose that 
liquefaction takes place after the steam entersthe cylinder. More- 
over, when the expansion curve drawn by an indicator is examined 
it is almost always found, even when the greatest care has been 
taken to eliminate the disturbing causes, to show that evaporation 
takes place during expansion. Now these unquestionable facts 
can only be explained by supposing that liquefaction takes place 
during the admission of the steam to the cylinder, and evaporation 
during expansion and exhaust. This alternate liquefaction and 
evaporation is chiefly due to the action of the sides of the cylinder in 
many cases combined with the effect of water remaining in the 

linder after exhaust is completed. It is in the first place 
clear that the amount of steam liquefied on admission 
must depend on the area of the surface exposed to the 
steam. It is true that other circumstances may, or rather must, 
have influence, and especially the time during which the contact 
of the steam with the surface lasts, and the temperature of the 
surface ; but the first consideration is the actual area of the sur- 
face.” Referring to Chief Engineer Isherwood’s report of the 
marine engine trial made by a board of naval engineers, Professor 
Cotterill continues: ‘‘ We may draw the following conclusions 
from them :—(1) The initial condensation and the heat absorbed 
square foot of admission surface increase with the ratio of ex- 
pansion. (2) The initial condensation at high rates of expansion 
may exceed fifty per cent.” Professor Thurston writes* :—‘‘ Of all 
the heat furnished to the engine by the boiler, a certain part, 
definite in amount and easily calculated when the power developed 
is known, is expended by transformation into mechanical energy, 
another part, equally definite and easily calculated also, is ex- 
pended as the necessarily occurring waste which must take place in 
all such transformations, at ordinary temperatures of reception 
and rejection of heat; still another portion is lost by con- 
duction and radiation to surrounding bodies; and finally a 
part, often very large in comparison with even the first and most 
important of these quantities, is wasted by transfer within the 
engine from the induction to the eduction side, or from ‘ steam to 
exhaust,’ without any useful effect being derived therefrom. This 
last transformation is what is properly known as cylinder conden- 
sation. The amount of this loss increases with wet steam, and is 
diminished by any expedient—as steam jacketing, or superheating 
—which prevents the introduction or production of moisture in the 
midst of the mass of steam in thecylinder. It is generally assumed, 
in the usual theory of the engine, that the expansion of the work- 
ing fluid takes place in a cylinder having walls impermeable to 
heat, and in which no losses by conduction or radiation can occur ; 
but it is impossible in practice, so far as is known, to secure a 
working cylinder whose material will fulfil these conditions. The 
consequence is that, since the steam or other working fluid enters 
at a high temperature, and is discharged at a comparatively low 
‘temperature, the surfaces of the cylinder, cylinder heads, and 
piston are one moment charged with heat of a high temperature, 
and at the next instant exposed to lower temperatures, are drained 
of their surplus heat, which heat is then rejected from the cylinder 
through the exhaust, and wasted. In the steam engine the loss by 
the method here referred to is rarely less than one-fourth in un- 
jacketted cylinders, and is often more than equal to the whole 
quantity of heat transformed into mechanical energy. As the 
range of temperature worked through in the engine increases 
as the quantity of steam worked per stroke diminishes, and as 
the time allowed for transfer of heat to and from the sides and 
ends of the cylinder and piston is increased, the magnitude of this 
loss increases. Hence the use of high steam of a high ratio of 
expansion and of low piston speed, tends to increase the amount of 
this waste.” 

(2) Influence of cylinder condensation upon efficiency—Method of 
securing economy—Influence on the ratio of expansion at maximum 
efficiency.—By reference to Table I., line 31, it will be seen that, 
of all the steam that passed into the cylinder from the boilers, 
from 22 to 50 per cent. absolutely passed through the engine to the 
exhaust without producing any useful dynamical effect upon the 
piston. From this it can readily be understood at what point the 

* On the Several Efficiencies of the Steam Engine.” ‘Transactions ” 
of the American Society of Mechanical Engineers ; Journal of the Franklin 
Institute, 1882. 


engine of the present day fails, and why so small a percentage of 
the energy stored in the fuel consumed by the boilers is realised 
in giving motion tothe machinery of our mills. Any saving effected 
in this direction would be felt throughout the world in the cheap- 
ening of the manufactured products, and he who accomplishes it 
will be considered as great a public benefactor as he who first 
conceived the idea of utilising the steam itself. In considering the 
theory of the steam engine thermodynamically, expansive workin 
of the steam is found to produce economy, but the effect produced 
by cylinder condensation is not considered; hence it is that the 
extent to which expansion should in theory be carried is found to 
be greatly in excess of that found to give the best results in practice, 
This can readily be understood by referring to Fig. 1, when it will 
be seen that, as the ratio 
Fic.t of expansion increases, or 
109 asthe fraction of the stroke 
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authorities con- 
sidered as standard, but almost invariably as a problem in 
thermodynamics simply, and the losses of heat occurring in conse- 
quence of the working of steam in a cylinder composed of a good 
conductor of heat have been left unnoted, although frequently the 
most important of all the expenditures of heat taking place in the 
engine. Ina non-conducting cylinder, the maximum efficiency of 
fluid would be secured if the ratio of expansion were made nearly 
the quotient of initial by back pressure; while the efficiency of the 
engine would be made a maximum when the ratio is made nearly 
equal to the quotient of initial pressure by the sum of all useless 
resistances. When, however, as is always the case in practice, the 
steam is worked in a metallic cylinder, the best ratio of expansion 
is made very much smaller, and the efficiency of the engine is 
greatly reduced by cylinder condensation and _re-evaporation, 
which produce a serious waste of heat. The total loss of efficiency 
of work, or of pressure, due to cylinder condensation, may be 
allowed for by taking for its value the expansion a r™, in which a 
is a constant dependent upon the state of the steam before expan- 
sion, ris the rate of expansion, and ” isan exponent dependent 
upon the method of variation of the properties of the mixture of 
steam and water as expansion progresses. The useful work per 
stroke is a maximum, and the ratio of expansion at maximum 
efficiency of engine is found, when the latter is of such value as to 
satisfy the equation: 


po 
nearly, and when, if c is the ‘ cut-off,’ 
po 


a = 


nearly, The value of the constant a varies from 0°1 to 0°2, in 
good engines, according to the quality of steam supplied, and ” 
may be taken at o in the best class of well-designed compound 
engines, and as rising to 0°5 in unjacketted single-cylinder engines ; 
"is the exponent in the equation of the expansion line.” Refer- 
ence will be made later to the “‘ curve of efficiency,” described by 
Professor Thurston in the paper referred to, by which he represents 
graphically the general effect produced by condensation at varying 
ratios of expansion. 

(3) Historical, dc.—In order to be brief, and at the same time 
not wishing to under-rate the work done by physicists and engi- 
neers previous to our time, we will quote, from Dr. R, H. Thurs- 
ston’s ‘“‘ Theory of the Steam Engine,”+ the following historical 
outline :—‘‘ The limitations of the thermodynamic theory of the 
heat engines, and of its application in the design and operation of 
such engines, were first discovered by James Watt a hundred years 
ago and more. They were systematically and experimentally 
investigated by Isherwood in 1855 to 1865, were observed and cor- 
rectly interpreted by Clark in 1855 and earlier, and were revealed 
again by the experiments of Hirn, and by those of Emery and 
many other recent investigators on both sides of the Atlantic. 
These limitations are due to the fact that losses occur in the opera- 
tion of steam engines which are not taken into account by the 
hitherto accepted theory of the engine, and have no place in the 
thermodynamic treatment of the case. James Watt discovered 
this cause of the limitation of the efficiency of the steam engine. 
He not only discovered the fact of the existence of this method of 
waste, but experimentally determined its amount in the first 
engine ever placed in his hands. It was in 1763 that he was called 
upon to repair the little model of the Newcomen engine, then and 
still in the cabinets of the University of Glasgow. Making a new 
boiler, he set up the machine and began his experiments. He found, 
to his surprise, that the little steam cylinder demanded four times 
its own volume at every stroke, thus wasting, as he says, three- 
fourths of the steam applied, and requiring four times as much 
‘injection water’ as should suffice to condense a cylinder full of 
steam. It was in the course of this investigation that he dis- 
covered the existence of so-called ‘latent heat.’ All of Watt's 
first inventions were directed toward the reduction of this immense 
waste. He proposed to himself the problem of keeping the cylin- 
der ‘as hot as the steam that po mend it.’ He solved this problem 
by the invention of the separate condenser and the steam jacket, 
and thus the discovery of the limitation of the thermodynamia 
theory here noted was the source of Watt's fame and fortune. 
John Smeaton, a distinguished contemporary of Watt, and perhaps 
the most distinguished engineer of his time, seems to have been 
not only well aware of this defect of the steam engine, but was 
possibly even in advance of Watt in attempting to remedy it. 
He built a large number of Newcomen engines between 1765 
and 1780, in some, if not many, of which, he attempted to check 
loss by this now familiar ‘cylinder condensation’ in engines, some 
of which were 5ft. and 6ft. in diameter of cylinder, by lining 
pistons and heads with wood. This practice may not be practicable 
with the temperatures now usual; but no attempt has been made, 
so far as is known to the writer, to follow Smeaton in his thoroughly 
philosophical plan of improvement. Cylinder cond t i 
to-day, as in the time of Smeaton and Watt, the chief source of 
waste in all well-designed and well-constructed heat engines, It 
is a curious fact, and one of great interest as illustrating the gulf 
formerly separating the philosopher studying the steam engine and 
working out its theory, from the practitioner engaged in its con- 
struction and operation in the earlier days of engineering, that, 
notwithstanding the fact that this waste was familiar to all intelli- 
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gent engineers, from the time of the invention of the modern steam 
engine, and was recorded in all treatises on engine construction 
and management, the writers on the theory of the machine have 
apparently never been aware that it gives rise to the production, 
in the working cylinder, of a large amount of water mingled with 
the steam. In fact, it has often been assumed by engineers them- 
selves that this water is always due to ‘priming’ at the boiler. 
Even Rankine, writing in 1849-50, while correctly describing the 

henomenon of cylinder condensation, made the mistake of attribut- 
ing the presence of the water in steam cylinders to the fact of 
condensation of dry steam doing work by expansion, apparently 
not having noted the fact, that this would only account for a very 
insignificant proportion of the isture actually present in the 
average steam engine. He considers incomplete expansion the prin- 
cipal source of loss, as do usually other writers on thermo- 
dynamics, 


(Zo be continued.) 


SOUTHAMPTON NEW WATERWORKS. 


THE ceremony of turning the first sod at the new Southampton 
Waterworks at Otterbourne-hill was performed by the 
Mayor (Mr. James Bishop) on the 15th inst. The works 
at Otterbourne-hill comprise, shortly, a circular tank 150ft. 
in diameter, with a capacity of a little over one million 
gallons, the depth of water being 10ft. Gin. The exterior 
wall will be of concrete, in the making of which the 
material obtained from the excavations will be utilised. Between 
the outer wall and the centre will be concentric rows of brick 
piers, supporting five concentric rings of brick arches, the spandrils 
of which will be filled in with concrete. This will form the roof 
of the reservoir, and the surface of the common will be restored to 
its original state. The om feature that will appear above the 
surface will be a small circular tower from 10ft. to 12ft, diameter, 
and built of Portland stone, of the Norman style of architecture, 
which will serve for the double purpose of an entrance to the 
reservoir and a ventilating medium. The wells and pumping 
station will be some distance from the reservoir—in the valley of 
the Itchen—between Otterbourne-hill and Shawford station. Two 
wells and borings 100ft. deep will be sunk into the chalk, brick- 
lined 20ft. down and then 6ft. borings the remainder of the depth. 
The water, after being softened, will be pumped up to the reservoir 
by two powerful engines of the most modern construction, passing 

ong 14 mile of 24in. piping tothe reservoir. A by-pass will be 
constructed here so as to allow the water supply to continue to 
Southampton while the reservoir is being cleaned. The supply 
pipes to Southampton will be 44 miles in length, and 1é6in. in 
diameter, They will proceed partly along the high road and 
partly across country—the most direct route to the reservoirs on 
the common—where they will discharge their contents. The water 
gravitates from Otterbourne-hill, and at one point it almost 
descends to sea level, and then rises again. 

Mr. Matthews, water engineer, said the idea of Otterbourne 
affording a source of water supply to Southampton was not a new 
one. So far back as 1851 it was proposed to get their water pretty 
well at the same site they had now obtained. But violent oppo- 
sition was raised to the project, and this was carried so far that 
the then vicar of Otterbourne urged the people to protect them- 
selves against the Southampton people, who were coming to rob 
them of their water. The proposal was then abandoned. If the 
works had been carried out in those days they would have been of 
a very different character to those now proposed. The expenditure 
which was about to be entered into was the largest single 
expenditure ever undertaken by the Corporation. The 
largest loan raised hitherto was one of £30,000, but the 
amount now to be raised was between £50,000 and £60,000. 
The works, if carried out some years ago, would have cost much’more 
than they would now. The manufacture of concrete had been 
brought to such a state of perfection that now it was a compara- 
tively cheap material. The works there were to cost less than 
£5000, but thirty years ago they would have cost from £7000 to 
£8000. The reservoir to be there excavatod was not intended as 
a large storage place. — had on the South t 
reservoirs which would hold over five million gallons, so that 
together they would have a capacity of about six million gallons. 
When the water consumption in Southampton had been reduced 
to the quantity they hoped it might be, that would give them 
three ys’ supply, which, as they were going to erect 
duplicate machinery at the pumping station, was ample. The 
reservoir would be covered in, and in three years’ time the inhabi- 
tants of Otterbourne would be able to again enjoy their recreation 
ground, These works would displace some 18,000 cubic yards of 
earth. They would replace between 2000 and 2500 cubic yards of 
concrete, about 800 cubic feet of stone, and something like 320,000 
bricks. The work comprised in the laying of the pipes from the 
pees to the reservoir and thence to Southampton would 

something between 13,000 and 14,000 cubic yards of earthwork 
and about 2000 tons of piping would be required, which would 
have about 3000 joints. The two borings at the pumping-station 
were, he believed, the largest borings ever undertaken, and 
special tools would have to be made for the work, The two 

umping-engines were to be of the most modern construction, 

he two boilers were to be of steel. They proposed to lay down 
softening works in connection with the pumping station—the 
largest, so far as,he knew, that had prc attempted. He 
believed the largest quantity of water which it had been attempted 
to deal with hitherto was 500,000 or 600,000 gallons atonce. They 

roposed to deal with 2,000,000 gallons. The works at the pump- 
ing station would comprise a series of buildings for slacking the 
lime—the chalk being raised on the spot—and making lime water. 
This lime water was mixed with the water pumped from the well, 
and then allowed to subside. After that it was passed through a 
series of filters by a patent process, and the water pumped up, by 
the same engine which raised it from the well, to the reservoir on 
Otterbourne-hill. Cottages would also be erected for the staff. It 
was almost certain now that the Corporation would obtain a rail- 
way siding at the pumping works. The only thing necessary to do 
with the reservoirs on Southampt was to alter the 
inlets so that the water should not overflow. He hoped at some 
future time the Corporation would have those reservoirs covered 
over, 

Mr. Whitaker, F.G.S., said they could not perhaps get to 
chalk at Southampton, and past experiments on the common did 
not encourage them to spend more money in that direction. The 
might get water near Southampton, but it was very doubtful, 
whereas in Otterbourne district the presence of chalk streams and 
spri and other signs left very little doubt that a plentiful 
supply was to be obtained. 


WATER FROM THE CHALK ForMATIONS, — The numerous 
artesian wells sunk in the metropolis are causing a gradual 
lowering of the chalk springs, or of the underground water 
level; this is now steadily going on at the rate of about 18in. 
annum. The depression in central districts has reduced the 

1ead of the chalk springs to more than 80ft. below Ordnance datum 
line; the effect, however, is at present local, and it would appear 
that great as is the cone of depression already, the outlying portions 
of the chalk formation have as yet not been affected to any notabl 
extent. Last week an artesian well was completed at Yewsley, 
near West Drayton, by Messrs. Le Grand and Sutcliff, of London, 
where immediately upon the chalk being struck at 152ft, the water 
rose to over 8ft. above the surface, and continues to overflow with 
increased force. The level of the ground at the site of this well is 
about 100ft. above Ordnance datum, thus demonstrating a difference 
of nearly 200ft. in the levels of the chalk springs between this spot 
and the centre of London, the distance from toudey being fifteen 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 17th. 

THE commercial situation has not materially changed during the 
past week, excepting in the disposition of jobbers and retailers in 
certain lines of trade to place orders for fall requirements with 
more freedom and confidence. The week’s business in steel rails 
is reported at 20,000 tons, at 30 to 31 dols.; in bridge iron, 5000 tons 
for bridges across the Missouri, Mississippi, and two or three other 
smaller streams, One thousand tons of plate iron have been 
ordered in Pennsylvania mills for delivery in November and 
December. 

Heavy orders are crowding the Eastern nailmakers, and prices 
are likely to be advanced 10 cents per keg, owing in part to the 
resolution this week of the western nailmakers, representing 4000 
machines, to not yield to the demand of their workmen in any 
event. Fortunately for manufacturers and buyers, the bulk of the 
demand is over, and it is regarded as probable now that the capacity 
employed will be sufficient to meet actual requirements of the 
market, but not the speculative requirements, which a good many 
are presenting in view of the possibilities of a further advance. 

Quotations range as follows:—No. 1 foundry, American, 17°50 
to 19 dols.—stocks of good material light; No. 2, 16 to 17 dols.; 
Bessemer, 19 to 20°50 dols.; gray forge, 14°50 to 15°50 dols.; south- 
ern forge, 14 to 15 dols.; muck bars, 27 to 28 dols. at mili; mer- 
chant iron, 1°50 to 1°80 dols. at mill; nails, 2°40 to 2°50 dols. at 
store ; nail slabs, 29 to 31 doJs. at mill; plate iron, 1°90 to 2 cents 
in large lots; tank iron, 2°10 to 2°15; shell iron, 2°50; beams and 
channels, 3 cents; sheet iron, 3°25 to 3°50, according to gauge. No 
shading in discount prices on wrought pipe is to be had in any 
department, owing to the heavy demand. Offers are made for 
steel rails at less than 30 dols., but are declined. Old rails are 
wanted at 17 to 18 dols., and supplies are behind demand. Cargo 
scrap is quoted at 14 to 16 dols.; selected scrap, 17 to 18 dol 
Scotch pig iron is in moderate demand. The exports of copper 
continue heavy, but prices are slightly weaker. A good demand is 
in progress for lead, zinc, and antimony, and prices are steady. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tuer reports brought to Change yesterday in Wolverhampton and 
this eheeneen--Themndeg—tn Birmingham did not generally 
indicate an increase of business upon the week, In other than 
the sheet branch trade is again beginning to assume the hand-to- 
mouth character with which we are only too familiar. Merchants 
do not seem disposed to place orders of a large size for export, and 
home consumers have not that demand for their manufactured 
products which calls for any considerable buying on their part. 

In sheets, however, plenty of activity is still maintained in the 
execution of orders booked a few weeks ago. Specifications are not 
in all cases arriving as promptly as could be desired, and makers 
thus situated find difficulty in keeping the works steadily going, 
but generally speaking the mills are mostly active upon sheets for 
galvanising purposes. Singles are quoted £6 1Us. upwards; 
doubles, £6 15s. upwards; and trebles, £7 17s. 6d. 

It is satisfactory that this week the extensive Osier Bed Iron- 
works, Wolverhampton, which have been standing idle for over 
fifteen months, have been restarted under the new proprietary of 
Messrs. John Lysaght. The works will be employed on the produc- 
tion of sheets for galvanising. By next week two forges and three 
mills will be running, and in a month’s time five mills will be on. 
When completely ready and in full swing, the works will employ 
400 ironworkers, who will receive £600 a week in es. These 
works will be carried on by Messrs. Lysaght in addition to their 
present Swan Garden Works, where their output of sheets is 
already very large. 

The leading galvanisers keep full of work ; there is a heavy out- 
turn on t of the colonies ; much of the tonnage is being sent 
out on consignment rather than on actual order, some makers 
being prepared to sell at the market price in Sydney or Melbourne at 
the time of the arrival of the goods in the colonies without waiting 
for better terms. I hear that one large firm hasaccepted instructions 
from one Australian importing house to send out regularly 1000 
tons per month under consignment. 

The price lists of the galvanised sheet makers still set out the 
5s. per ton advance declared a couple of months ago. Morewood’s 
Red Star corrugated sheets are quoted at date £11 10s. for 18 g. 
and 20 g., £12 for 24 g., £13 10s. for 26 g., £14 10s. for 28 g., and 
£16 10s. for 30g. Their Lion brand is £12 for 20 g., £12 10s. for 
24 g., £14 for 26 g., £15 for 28 g., and £17 for 30g. The Wheat- 
sheaf brand of galvani flat sheets, in cases, are quoted £13, 
£13 10s., £15 10s., and £16 10s., according to gauge; Woodford 
Crown brand, £14 10s., £15, £16, and £18 respectively ; the Anchor 
brand of galvanised tin sheets, £17, £18, £20, and £21, according 
to gauge; and the Lion brand of best quality sheets, £20 for 18 g. 
and 20 g., £21 for 24 g., £23 for 26 g., and £24 for 28 g. 

Plates are quiet, in much part because of the competition from 
other districts, and prices range from £7 10s. to £8 10s. 

Prices of marked bars continue on the Quarter-day quotations, 
namely, £7 10s.; medium qualities range from £6 10s. to £6, and 
common sorts may be purchased at from £5 2s. 6d. upwards. It is 
in the two latter qualities that most business is doing at date, since 
buyers are unprepared to give the higher prices except for special 
uses. 

Hoops are in pretty good demand. Rounds and squares of large 
size for engineering purposes display a better demand, and sales of 
small sizes are about the same as for some few months past. 

The demand for nail and wire rods continues dull, and little or 
no improvement is noticeable in the number of current orders in 
those departments. Rivet iron has also shown a restricted business 
of late. Cable and chain iron is in limited request. Hoops are in 
moderate sale at £5 10s. for common and £6 for superior sorts. 
Tube strip is £5 5s. upwards. 

It was made known on ’Change in Wolverhampton that the 
chairman of the Staffordshire Steel and Ingot Iron Company, Mr. 
Alfred Hickman, had received from Mr. John Noble, the general 
manager of the Midland Railway Company, an important commu- 
nication touching the recent purchase by the company of steel 
sleepers from Belgium. Mr. Hickman wrote to the company, 
stating that he should be glad if, when the company were again 
buying sleepers, they would allow Staffordshire steel works to 
tender, and pointing out the desirability of the Midlant Company 
encouraging and assisting its own customers rather than of sending 
orders abroad. Mr. Hickman did not ask for any preference over 
the foreigner, but that an opportunity should be given of competing 
on equal terms. To this Mr. Noble hasreplied that it is quite true 
that his company have purchased 5000 sleepers from Belgium, 
weighing about 250 tons, and for trial only, The company applied 
to several English houses for tenders, but found that they had not 
at present the necessary plant, and they ‘‘naturally asked a suffi- 
ciently high price to cover the cost of new plant.” The Belgian 
firm, however, had the plant ready, and were willing to supply at 
a price very much below that of the English makers. 

The Midland Company protest that they do not like sending 
orders out of the country, and they express their confidence that 
if they should determine upon adopting steel sleepers there will 
then be plenty of English makers who would be willing to put 
down the necessary plant at their own cost without increasing the 
ordinary price, seeing that the consumption of the Midland Com- 
pany would be large. It was reported upon ’Change that already 
the Midland people have issued a second tender to home firms. If 
the report is correct the Staffordshire Steel Company will doubt- 
less make an attempt to get some of the work. 

Ironmasters and engineers commented with much satisfaction 
to-day upon the intention of the Admiralty to spend nearly two 


millions more money upon shipbuilding and machinery to be built 
by contract in 1885-6 than in 1884-5. This new high-class work, 
it was held, will give a very pleasant fillip to the ironand steel 
industries. Though the iron and steel masters in the districts 
where the contracts will be executed will most largely benefit, 
requirements will yet be needed from all the metal manipulating 
centres, 

New bookings in all-mine and part-mine pig are only moderate, 
but regular contract consignments are going forward. Quotations 
are fairly strong, and stand at about 55s. to 57s. 6d. per ton for 
all-mine iron, 45s. for best part-mine, and 35s. for common iron, 
with minimum qualities selling at 32s, 6d. Foundry pigs are in 
better request at date than forge sorts. 

A meeting called by circulars was held this—Thursday—after- 
noon at the Queen’s Hotel, Birmingham, to consider the wages 
question. It was stated that in consequence of the higher wages 
paid in the North of England, the petition from ix ters in 
that part of the kingdom is increasing severely, and that a reduc- 
tion in Staffordshire wages has become imperative. Ultimately, 
it was determined to postpone definite action «ill a month hence. 

The South Staffordshire colliers are proceeding with their 
arrangements for taking a ballot upon the question of stopping the 
works at a given date, to obtain the 15 per cent. in wages which 
has been agitated by the Manchester Conference. On Wednesday 
a meeting of delegates was held at Great Bridge, at which the dit- 
ferent Staffordshire districts were represented, and the mode of 
taking the ballot previous to the adjourned conference on the 4th 
November was decided upon. 

Manufacturers in this district are trying to secure the order from 
the Great Peninsula Railway Company for the supply of brass and 
iron screws, wrought nails, copper plates and rods, telegraph 
material, and other hardwares. 

The Anglo-American Tin Stamping Company has issued circulars 

ing a reduction in di ts of ro cent. upon tinned 
hollowwares. The firm is understood to be exceedingly busy, and 
the advance is the outcome of the large demand and of the rise in 
tin-plates, 

The Staffordshire Chamber of Commerce, replying to the ques- 
tions submitted by the Royal Commission on Trade Depression, 
suggest as measures to improve the existing state of things the 
freeing of canals from the control of railway companies, the 
development of the resources of India, close commercial alliance 
with the colonies, and the opening out of new markets, particularly 
in Western China. The members of the Chamber were divided 
upon fair-trade proposals, 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The weight of business doing in the iron trade of this 
district continues extremely small, and the general tone throughout 
the market is weak. This is especially the case as regards pig iron ; 
although there is no quotable reduction in price, and in some in- 
stances makers still hold firmly to their full list rates, these are 
purely nominal, as they are not being got on ordinary business 
transactions. In fact, there is so little buying going on, that prices 
in any case are scarcely being tested, and although there are sellers 
prepared to come considerably under current quoted rates, even 
low prices do not bring forward buyers. The general prospects of 
trade are so unsatisfactory that there is no inducement for con- 
sumers to enter into anything like speculative transactions, and 
any actual requirements that have not already been covered by 
purchases a month or so back are extremely small. The general 
disposition is rather to wait, and this is strengthened by the 
unsettlement caused by the approaching elections. Consequently 
the orders given out are confined chiefly to small hand-to-mouth 
lots; and to secure even these small orders prices are being cut very 
low. Finished iron is perhaps not in quite so depressed a condition. 
At any rate, it isnot suffering from the same reaction as is the case 
with pig iron; but business is coming in only very slowly to manu- 
facturers, and at the best they are only with difficulty able to keep 
their works going from hand to mouth. ; 

There was again but a very dull iron market at Manchester on 
Tuesday. Pig iron makers reported a continued absence of inquiry, 
and although in some instances 39s. to 39s. 6d., less 24, is still 
adhered to as the quoted list price for local and district brands 
delivered equal to Manchester, there are sellers quite ready to take 
1s. per ton under these figures, and even where prices are quoted 
on this reduced basis, sellers are very indifferent about giving out 
orders, Outside brands are also weaker in price, and good named 
brands of Middlesbrough foundry are to be got at under 41s. net 
cash, delivered equal to Manchester. 

Hematites still meet with only a very poor demand, and 
foundry qualities are to be got at about 51s. 6d. to 52s., less 24, 
delivered into the Manchester district. 

For manufactured iron the minimum basis of quoted prices 
remains at £5 5s. for bars, £5 15s. for hoops, and £16 15s, for local 
made sheets, but there is only a small weight of business giving 
out, which is barely sufficient to keep works going from hand to 
mouth, and in some casesa disposition is being shown to give way a 
little to secure orders, although not to such an extent as to have 
any appreciable effect upon prices generally. 

‘The condition of the engineering trades is without improvement, 
the position of various branches remaining practically the same as 
I last reported. 

Messrs. R. and J. Dempster and Co., who at the commencement 
of the present year introduced the construction of gas works plant 
on a large scale to this district, have since they started their works 
at Newton Heath had no less than twenty gasholders in hand, their 
last order being for Ballynahinch, Ireland. 

At the usual fortnightly meeting of the Manchester Association 
of Employers and Foremen, held on Saturday, several interesting 
short papers reviewing different sections of the Inventions Exhibi- 
tion were read. The President (Mr. W. H. Bailey), in opening the 
proceedings, made a few pertinent remarks respecting exhibitions 
in general. There were, he said, very different views as to whether 
exhibitions were useful or not to manufacturers in this country. 
He had himself very definite views as to whether it was 
advisable for an Englishman to exhibit in exhibitions abroad where 
the tariffs were intended to be of a prohibitive character. For 
instance, in the United States he considered that it was foolish for 
a man to exhibit unless he had a strong monopoly as a patentee or 
something of that sort, which would enable him to command sufli- 
cient profit to pay the extraordinary duties which were levied on 
English manufactures. Of course there wasa great deal to be said 
on both sides; he thought Englishmen were giving the foreigner 
too much chance for copying our designs—on the other hand, it 
was just possible that the greater publicity given to our manu- 
factures might enable our countrymen to get a footing abroad before 
the foreigners themselves had time to copy our designs. Mr. 8. 
Boswell afterwards gave a short review of the land boilers shown 
at the exhibition, and in regard to these, remarked that in most 
cases the exhibits presented no feature of special novelty, the only 
boiler which he found calling for any special mention being Moy’s 
patent non-priming boiler, which was certainly a decided departure 
trom the beaten track of ages. Mr. Thomas Daniels, in the loco- 
motive section, found very little that was new or any invention 
likely to come into general use, or to be of any practical value 
beyond Mr. Webb’s compound locomotive, which he considered to 
be the greatest departure from the ordinary practice of modern 
times, and entitled to be regarded asa real invention. The several 
types of stationary engines shown at the exhibition were briefly 
described by Mr. Joseph Nasmith, who also dealt shortly with the 
textile machinery, with regard to which he did not consider there 
was any decided novelty either in spinning or looms. Other 
sections of the exhibition are to be dealt with at another meeting 
of the Society. 

In the coal trade the usual extra demand for winter requirements 
is producing increased activity, but any improvement in the 
demand is still confined chiefly to the better qualities for house 


S 


/ 


| 


344 


THE ENGINEER. 


Oct. 30, 1885. 


fire consumption. General trade requirements show no tendency 
towards enlargement, and common round coals continue in very 
ce demand for iron making and steam purposes, whilst engine 
uel, although not being pressed quite so much as it was during 
the Oldham strike, still hangs in the market, and the 


than half time. No c has taken place in prices. Dr. 
Watson’s award in respect of ironworkers’ wages has not yet been 
announced. 

Messrs. Raylton, Dixon, and Co. have received an order for a 
new sti from the Union Steamship Company. The leading 


sorts are a drug. In the Manchester district the usual winter 
advarice in prices which was only partially put into operation at 
the commencement of the present month is, with the commence- 
ment of November, being made general to the extent of 10d. on 
house coals and 5d. to 10d. on other sorts, both at the pits and 
wharves, and delivered with this advance in prices there will also 
be an advance in wages. In other Lancashire districts where an 
advance of 6d. per ton upon round coals has been generally 
established during the past month, there is no announcement at 
present of any further upward movement, but the action taken in 
the Manchester district will necessarily tend to harden prices. 

The shipping trade, except where coals are being shipped for 
house fire purposes, is very quiet, and for steam ae prices 
continue very low both at Garston and Liverpool. 

Barrow.—The dull trade in hematite pig iron still continues, 
and there are no signs of improvement on any hand. There isa 
quiet demand from home consumers as well as from foreign, 
colonial, and continental buyers. Indeed, there is no new life to 
record from any quarter. Stocks remain very large, and delivery 
engagements, especially to foreign consumers, are inextensive. 
Prices show no variation, mixed Bessemer parcels being quoted at 
42s. 6d. per ton net at makers’ works, prompt delivery, or f.o.b., 
and No. 3 forge and foundry iron at 42s. per ton, forward deliveries 
1s. per ton extra. Steel makers are in rather fuller employ, but 
the weight of trade doing is immeasurably inferior to the capa- 
bilities of the works in the direction of uction. The rail mills 
and the plate mills are in some cases idie, and in others only half 
employed. oe of tin bars, which a month or two 
ago was repor' to be one of the best features of the local 
steel trade has somewhat declined lately in harmony with the 
diminution which has taken place in the production of the tin- 
plate works of Wales, to which place large consignments of 
material were sent from this district. Practically no new trade is 
offering to the steel makers of the district, and the future of the 
trade is on the one hand uncertain, but on the other presenting 
undoubted evidences of erratic movements, requiring much less in 
the way of production than the mills are pote of. Shipbuilders 
have booked no new orders. Engineers remain busier, as 
previously reported. Ironfounders are doing a poor trade. It is 
expected in the course of a few months a new development will 
take place in the boiler making trade by the introduction of a mill, 
already described in THE ENGINEER, for the manufacture of 
circumferential seamless boiler plates, the patent of Mr. Windle. 
It has been determined by the w Tramways Company to lay 
lines of tramway early next spring from Duke-street, the centre of 
the town, across the High Level Bridge on to old Barrow Island, 
ear eva to Ramsden Dock passenger station, alongside the steam- 

pier. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

My anticipation that there was another side to the story about 
the Midland Railway Company ordering 10,000 steel sleepers from 
the Cockerill Company, Belgium, turns out to be correct. Steel 
sleepers have long been a speciality of continental firms, and the 
Midland Company, having decided to give them a trial, have 
ordered a few by way of experiment. If they become a railway 
requirement in England, home firms will no doubt be equal to sup- 
plying the home demand. I notice that the order is written about 
as 10,000 tons of steel sleepers. This exaggerates the statement 
still further ; 10,000 steel sleepers and 10,000 tons of steel sleepers 
are two widely different things; 10,000 steel sleepers would only 
mean about 500 tons. It is difficult to see how railway companies 
can economise much by the substitution of steel for wood in 
sleepers, if the figures given to me by an expert be true. A wooden 
sleeper, he says, costs half-a-crown to start with, lasts for thirty 

ears, and at the end is worth 9d. A steel sleeper cannot do much 
tter than that. 

Mr. C. E. Hall, of the Standard Ironworks, Washford-road, 
Sheffield, has been the successful tenderer for the four dredger 
elevators for the sewage works now being constructed at Black- 
burn Meadows for the Sheffield Corporation. Mr. Hall has 
despatched to Columbia, Central America, a sectional crusher for 
mountain districts, along with a patent elevator for use on the 
Andes. There is also a good demand for his Noria pump, used 
in India and Egypt for irrigation and similar purposes, as well as 
for his Victor bone mill, with pulverising roller, for home and 
colonial markets. 

I hear most gratifying accounts of the continued success of 
English manufacturers at the world’s trial of agricultural imple- 
ments at Adelaide, Australia. The well-known Grantham firm, 
Messrs. Richard Hornsby and Sons, have again carried off the 
premier honours with their patent reaper and binder, beating the 
McCormick, Howard, Wood, Johnston, Osborn, Deering, and 
Esterley. Prior to Messrs. Hornsby entering upon the manufac- 
ture of these special implements, the American houses — 
notably the McCormick and the Wood —had the control 
of the markets. In 1882, however, in open competi- 
tion, the Grantham firm carried off the £100 first prize of 
the Highland and Agricultural Society of Scotland. In 1884 
Messrs. Hornsby were again to the front, securing the first prize of 
£100 at Shrewsbury; no prizes were offered by the Royal Agricul- 
tural Society in 1883. In addition to this they followed up their 
successes in Australia by taking eleven first prizes in field trials 
alone, in every case winning the Government trials which were 
held in the various colonies. Similar results may, and are likel 
to be accomplished in a branch of trade in which Sheffield is still 
more deeply interested. The Americans have long held “the 
thick end” of the stick in the spade and shovel trade, but the 
energy which is being exhibited by our local manufacturers is not 
unlikely to secure to the town a goodly portion of the work, for the 
production of which it is so admirably situated. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Cleveland pig iron trade continues in a gloomy and unsatis- 
factory condition. Very little business is being done, and prices 
are somewhat weaker than they were. There was a fair attend- 
ance at the market held at Middlesbrough on Tuesday last, but 
the sales made were for small quantities only. Some holders, 
anxious to sell before the end of the month, pressed their iron on 
the market, and prices fell in consequence. Several small lots of 
No. 3 g.m.b. were sold at 31s. 9d. to 31s. 10}d. per ton; but most 
of the merchants refuse to take lees than 32s. per ton. Some will 
accept the latter figure for delivery into next year; but, as a rule, 
no sellers are eager to commit themselves so far ahead. Makers 
have sufficient orders to last some weeks, and do not quote less 
than 33s. per ton. Forge iron is somewhat firmer than No. 3, and 
the price is maintained at 31s. 3d. per ton. 

Warrants are in poor request. Some sales have been made at 
32s. 3d., but there are not many holders who will accept so low a 


figure. 

The stock of pig iron in Connal and Co.’s Middlesbrough store is 
still steadily increasing. On Monday last the quantity held was 
109,981 tons, being an addition of 2751 tons during the week. 

The continued bad ther has impeded the shipping trade 
considerably. Up to Monday last only 67,152 tons had been 
exported from the Tees since the Ist of October, that being about 


esr ae less than during the corresponding portion of | products t 
tember. 

othing new has occurred in the finished iron trade. Owing to 
scarcity of specifications the mills are not working much more 


dimensions of the vessel are:—Length, 253ft.; breadth, 33ft.; 
depth, 24ft. 7in.; and her gross tonnage will be 1300. The hull is 
to be built of steel under Lloyd’s special survey; but all the plates 
and frames are to be of the same thickness as would be required 
by Lloyd’s for iron. This is the first instance where this has been 
done, and shows that in the opinion of the advisers of the Union 
Company the reduction of 20 per cent. for steel permitted by 
Lloyd’s is undesirable, at all events, where the rough seas of the 
Southern Ocean have to be encountered. The vessel will be fitted 
with triple expansion engines of the type designed by Mr. Wyllie, 
and manufactured by Thos, Richardson and Sons, of Hartlepool. 
There are three cylinders side by side, the steam entering the 
forward one, then passing to the after one, and then to the middle 
=. The pistons work successively on to a three-throw crank 
shaft. 

The prospects of employment for the industrial classes in the 
large towns on the north-east coast, during the ensuing winter, are 
daily becoming worse. All who have full work, at wages no matter 
how low, are well off—better off, indeed, than they were two years 
ago; for 15s. is as good now as regards purchasing power as 20s. 
was then. But for those operatives—and their number is increasing 
day by day—who cannot get full work, and who wander about, 
spending their limited strength and means in trying to obtain 
it, the situation is almost appalling. Already in Newcastle 
and elsewhere the benevolent are talking of organising relief 
funds to mitigate to some extent the widespread distress 
which is approaching; and the sooner these arrangements 
are matured the better, for the cold weather, with all its 
accompanying hardships, is almost upon us. Some persons 
are confident that as soon as the elections are over a better state 
of things will ensue. This may or may not be the case, but it is 
certain that until they are over an immense amount of thought 
and energy will be diverted from business and expended on politics. 
Not only so, but those who alone have power to give an impetus to 
the wheels of trade, namely, those who have accumulations of 
wealth, are not likely to embark in new enterprises until the nation 
has given its decision as to how, and by whom, it will be governed 
in the immediate future. The only gleam of hope which is at pre- 
sent apparent comes from the undoubtedly improved state of trade 
which exists in the United States. All accounts agree that the 
better tone and increased activity which has arisen there is real 
and substantial. 

As yet, however, no other country has shared in this beneficial 
influence, not even the Dominion of Canada, and Great Britain 
is unable to respond in the smallest degree. Nevertheless, it is 
impossible to believe that the United States can continue to prosper 
without sooner or later affecting us. Its railways and other 

ublic works are largely held by English capitalists, who will 
benefit by better dividends. If the demand for labour increases 
it will lead to increased emigration, and in that way relieve our 
glutted labour market ; and fewer mouths means more to put into 
them here. Besides, better trade in America will lead to renewed 
purchase of some of our products, and to a relaxation of American 
competition in certain neutral markets. And in many other ways 
it is certain that the cup of American prosperity cannot fill up 
without a beneficial overfiow in other directions. Whether or not, 
American producers contemplate that result. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

LOOKING at the iron and steel trade as a whole, it is evident 
that there is a large amount of business passing, but the pig iron 
department, unfortunately, remains in a depressed condition. The 
shipments of pigs have been smaller than before, amounting to 
7210 tons, as compared with 8223 in the preceding week, and 
10,806 in the corresponding week of 1884. Warrants have 
fluctuated about 5d. a ton, and the market has been much 
depressed, while ironmasters and merchants report that the inquiry 
for shipping iron continues poor. There are ninety-one furnaces 
in blast, against ninety-five at the same date last year. Stocks are 
still on the increase, and the week’s addition in Messrs, Connal 
and Co.’s stores is about 1200 tons. 

Business was done in the warrant market on Friday at 41s. 104d. 
cash. The tone on Monday was depressed, when prices receded to 
41s. 7d. On Tuesday forenoon transactions occurred at from 
41s. 64d. to 41s. 7d. cash, the business of the afternoon being at 
41s. 74d. to 41s. 64d. cash. Business was done on Wednesday at 
41s. 5d. to 41s. 3d. cash. To-day—Thursday—the market was 
rpg with business at 41s. 34d. to 41s. 24d., closing at the 

tter. 

The market values of makers’ pig iron are as follow :—Gart- 
sherrie, f.o.b. at Glasgow, per ton, No. 1, 46s.; No. 3, 43s.; 
Coltness, 48s. 9d. and 45s. 6d.; Langloan, 47s. 6d. and 45s.; 
Summerlee, 47s. 6d. and 43s. 6d.; Calder, 51s. 6d. and 43s. 6d.; 
Carnbroe, 45s. 6d. and 43s.; Clyde, 45s. 9d. and 41s. 9d.; Monk- 
land, 42s. and 40s.; Quarter, 41s. 6d. and 59s. 6d.; Govan, at 
Broomielaw, 42s. and 40s.; Shotts, at Leith, 47s. and 46s. 6d.; 
Carron, at Grangemouth, 51s. and 47s.; Kinneil, at Bo'ness, 
43s. 6d. and 43s.; Glengarnock, at Ardrossan, 45s. 6d. and 42s.; 
Eglinton, 41s. 9d. and 38s. 9d.; Dalmellington, 43s. and 40s. 

The total shipments from Christmas to date are 375,751 tons, as 
against 463,543 in the same period of last year. 

The exports of iron and steel goods from Glasgow in the A yer 
week included six | tive engines and tenders, valued at 
£18,400, for Bombay, and four at £9000 for Japan; an iron steam 
barge, at £500, for Bombay; £6200 worth of machinery, £1329 
sewing machines, £2500 steel goods, and £30,50) general iron 
manufactures, the latter embracing large quantities of sleepers, 
pipes, bars, sheets, &c., for India and Australia. 

he coal trade is still fairly active in the shipping department. 
The quantity sent off in the course of the week from Glasgow was 
22,234 tons ; Ayr, 7800; Irvine, 2271 ; Troon, 5800; Grangemouth, 
9279 ; Leith, 2550; and Greenock, 2829 tons. For steam coals 
there is a steady inquiry, and household sorts are in request, but 
no increase in prices has been obtained. 

Considerable discussion is taking place just now among those 
engaged in the coal trade with reference to the inequality of the 
supply of railway wagons at the collieries. It is alleged that 
certain influential traders obtain advantages in this matter, and 
that the wants of other firms are neglected, causing the latter no 
little inconvenience and loss. In cases where a district is served 
by two competing railways, both companies keep a larger supply 
than is required, in order to prevent cust s taking offence, and 
transferring their traffic from the one to the other. The result of 
this is that wagons are frequently standing idle in certain districts, 
whilst in others they cannot be obtained when required. An 
appeal to the Railway Commissioners, who meet only in London, 
involves so much trouble and expense that the firms aggrieved 
have practically no redress, Just now didates for election in 
the mining districts are being plied with questions on the subject, 
and some of them have promised to use their influence, if elected, 
to get the Railway Commissioners to hold at least two meetings in 
the year in Scotland for hearing and adjudicating on the complaints 
of traders. At present neither boards of directers nor railway 
managers will afford them any satisfaction. 

Messrs. William Baird and Co., Gartsherrie, have secured a 
contract from the London and North-Western Railway Company 
for the supply of a large quantity of creosote oil, one of the bye 

ey now obtain under their ammonia recovery process 
from the gases that used to go to waste from their blast furnaces. 
= is to be employed for the purpose of preserving 
timber. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Noricks have been posted up at Dowlais, Blaenavon, and prin- 
cipal iron and steel works, to the effect that on and after the 31st 
of October, all workmen will be employed from day to day. This 
abolishes the monthly notice system, and shows that the iron and 
steel trades are getting into a still more precarious condition than 
they have yet been. Not only will a reduction be enforced, but 
every man that can be dispensed with will be discharged. At the 
same time, should trade revive, there is no doubt that the iron- 
masters will gladly return to former arrangements. 

Newport showed a small total of iron consignments last week, 
only 510 tons of rails being sent away. Cardiff figured better 
3300 tons having been exported. This, however, represented 
accumulations. Trade is greatly depressed, and the few orders 
coming in could be worked off in half the time taken. 

At Cyfarthfa the proprietors have gone to considerable expense 
in building storing places for rails, and at the rate they are stocking 
thousands of tons will be placed before the winter is out. From 
personal examination, I should say that the rail, which is one of 
ordinary section, is of most creditable manufacture. 

The decadence of Plymouth Ironworks is the subject of much 
regret in the district, especially as the dismantling is going on. It 
now transpires that previous to the purchase by Mr. Fothergill 
Mr. Clark, of the Dowlais Works, was in treaty for it, and had 
offered £90,000 for the whole establishinent, Mr. Fothergill offered 
£110,000, and at this figure a sale was effected. 

The coming winter promises to try the strength of Welsh iron- 
masters, and the rumour is becoming stronger that one or more of 
the works will be closed, pro tem., unless a change takes place. 


Coal shows in some places an upward tendency, and the exports 
to foreign destinations of Cardiff and Swansea indicate an increase. 
Thus, at Cardiff, close upon 155,000 tons left for foreign ports, 
being an increase of 27,000 tons over the preceding week, and 
Swansea shows an increase of 7000 tons. Newport, Mon., on the 
other hand, still flags behind, and last week they were 6000 tons 
to the bad. This is rather remarkable considering the steady 
improvement setting in with the house coal trade, but Newport 
coals figure in the commercial world more than the steam of 
Cardiff or the anthracite of S , and until the commercial 
depression is removed the port returns cannot be expected to look 
up in any great degree, 

Patent fuel is in better favour than it has been for some time. 
Swansea exports amounted to over 6000 tons, a decided increase 
on the past. Newport trade in this article, though only lately 
started, is showing life. Last week 1550 tons left for Civita 
Vecchia. Cardiff shipment was 2090 tons. 

Colliers in greater part of the district are only half employed, 
and at many collieries not only will the reduction be enforced, but 
hands will be weeded out, Great privation has existed in the 
Rhondda, but is moderating a little. 

lam sorry to see that the stokers and enginemen do not take 
kindly to the proposed reduction. A meeting is to be held ina 
day or two, when a strong protest will be formulated. 

They are clearly not well advised, as their condition is much 
better than that of the colliers, who lose many a day when they 
only suffer a proportionate loss, 

The Gwerna men resumed work this week at Maesycwmmer. 

It has been a subject of surprise that the Welsh wire works, 
which, though fitted with best machinery, are in some places stag- 
nant, do not make a start. The answer has been given this week 
by the import to our ports of wire from Antwerp. It is evident 
that the article is manufactured more cheaply abroad. 

Of only two of our industries can I write with any amount of 
ga oy tent fuel and tin-plate. The latter is still doing 
well. In the Monmouthshire district business is good, and quota- 
tions firm, and at Swansea, now regarded as head-quarters, the 
activity in all branches is continued, and would have been still 
greater had there been more vessels tohand. One only was loaded 
last week, the Suffolk, with 2100 tons for the United States. 
Present prices are :— Wasters, 13s. 6d. to 14s.; coke, 14s. 6d.to 15s.; 
Bessemers, 15s. to 15s. 6d.; Siemens, 15s. 9d. to 16s, 

The exports of tin-plate during the nine months ended Septem- 
ber, have amounted, I see by the Board of Trade returns, to 
112,000 tons. The improvement in the trade has visibly affected 
imports in the matter of tin bars, chemicals, &c. 
fe — T. Lewis is arranging for an additional timber float at 

ardiff. 

There are two old tin-plate works still in the market for sale; 
but until requirements are in great excess of make, the prospect 
of a start is not good. 


LAUNCHES AND TRIAL TRIPS. 


On the 24th inst. the new screw steamer Norden, length 180ft., 
by 27ft. Zin. beam, by 14ft. Gin. depth of hold, recently launched 
from the shipbuilding yard of Messrs. Boolds, Sharer, and Co., 
Pallion, and built for the Svenska Lloyd’s, Gothenburg, had her 
trial trip at sea. The owners having stipulated that the vessel 
should carry so much deadweight with Lloyd’s new freeboard, she 
was loaded and found todoso. In this loaded condition she put 
out to sea for trial, and was run to Hartlepool and back without 
stopping, and, in spite of a heavy sea which was running at the 
time, the results obtained were highly satisfactory. The dead 
weight trim, when loaded, the speed, 10 knots, and the consump- 
tion of coal, 9 tons per day, were all guaranteed, and the result of 
the trial of each was, we are informed, as desired. The vessel 
was supplied with a horizontal donkey boiler and steam winches 
and windlass by Measrs, Clarke, Chapman, and Parsons, of Gates- 
head; midship steering gear and after screw gear by Messrs. John 
Lynn and Co., of Pallion; and a fire-engine by J. Stone and Co., 
London. The engines, which are from the works of Messrs. Carr 
and Co., are of the direct-acting compound surface-condensing 
type, having cylinders 27in. and 50in. diameter, with a stroke of 
36in., and an extra large steel boiler. After the trial the Norden 
left for Gothenburg to take up her station. She has been 
specially constructed and arranged for the company’s cargo and 
passenger trade between Hamburg and Gothenburg. The rooms 
are heated by means of steam pipes and stoves, and the comfort of 
the passengers provided for in ways usual now on board large 
ocean steamers. 

The new steamer Heliades, the latest addition to the Houston 
Line of steamers between Liverpool and the River Plate, has had a 
successful trial trip, and returned to Hartlepool to take in her 
bunker coal. The Heliades, which has been built by Messrs, 
Richardson, Duck, and Co., of Stockton, is a fine vessel of 1921 
tons net register, with spar deck and all the latest appliances and 
improvements, including Sir W. Thompson’s compasses, Harrison’s 
steam steering gear, Blake’s donkey boiler of 1501b. working pressure, 
&c. This is the first boiler of this description which has been 
made for such a high pressure; but it has been turned out in the 
most satisfactory manner, and to the entire approval of the Board 
of Tradeand Lloyd’s surveyors, It is 14ft. 9in, high, 6ft. Gin, diam., 
and has 450ft. of heating surface. The engines are by Messrs. T. 
Richardson and Sons, of Hartlepool, on the triple expansion prin- 
ciple, with 150 lb. working pressure, They are of 350-horse power 
nominal, and on the trial trip indicated over 1600-horse power, the 
vessel attaining a speed of 144 knots per hour. The trial was a 
very lengthy and exhaustive one, the steamer having been under 
full steam over sixteen hours, during which time everything about 
the engines and ship worked in a satisfactory manner. She is 
fitted up for a number of first-class passengers, the state rooms 
being unusually airy and commodious, Several of the berths are 
already engaged, and it is expected she will become one of the 
most favourite boats in the trade. She will leave the Mersey as 
the Houston Line packet on Saturday, November 7th. She is 
commanded by the commodore of the line, Captain W, Taylor, 
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NEW COMPANIES. 
Tux following companies have just been regis- 
tered :— 


British Pulveriser Company, Limited. 
Upon terms of an fo ult, this 
ny rom Mr. Lyman 
Ho an F, A. Luckenbach, 
both of New York, the ‘British letters patent 
No. 5104, A.D. 1880, and No, 1849, a.p, 1884, 
relating to pulverisation by means "of opposing 
currents of superheated steam. It was "DOOD, 
on the 16th inst. with a capital of 
divided into 4000 £6 per cent. accumulative pre- 
ference shares of £5 yo and 40,000 deferred 
shares of Ll each. The purchase consideration is 
£10,000 in cash and £20,000 in fully-paid shares. 
The subscribers are :— si 
res. 


W. L. Williams, 2, Westminster-chambers, engi- 


R, A. P. Forrester, Moffatt, 
Kh. H, Weight, M. D., 168, Haversto. 
R. Varley, Lytham, "Lancashire 

The number of directors is an to he ew than 
three nor more than seven; the subscribers are to 
“p int the first; qualification, 20 preferred or 

deferred shares ; remuneration, £500 per 

pr and 10 per cent. on the surplus net profits 
remaining after payment of 10 per cent. dividend. 


Herbert Evans, 82, Great Ormond-street, W.C., 
merchant . 1 
W. Pope, lis, Cannon-street, newspaper 
roprie 
1 
1 


Callington Waterworks Company, Limited. 
This company was registered on the 21st inst. 
with a capital of £1000, in £1 shares, to construct 
waterworks for sup; lying the town and parish of 


Callington, Canen The subscribers are :— 
John Venning, Callington, printe: 


W. Bond, Callington, innkeeper 
J, Roskelly, Gunnislake, builder 
8. Brown, Callington, draper .. .. .. 
J. P. Blight, Callington, solicitor * 
M. Dymond, Callington, ironmonger .. .. .. 
J. G. Spear, Callington, auctioneer... .. .. .. 


J. Higgins, Callington, grocer .. oo ee 
Registered without special articles. 


Duchy Tinworks, Limited. 

This company was registered on the 16th inst. 
with — of £30,000, in £1 shares, to pur- 
chase and work certain mineral property referred 
to in an unregistered agreement of 9th inst. 
between Albert Bliss and John Coleman. The 
subscribers are :— 


F. W. Robinson, 40, Fenchurch-street, goldsmith 
F. Collingwood, 35, Tetley Poplar, 
messenger 
J. 104, Eisley-road, “Wandsworth, retired 
cer 


‘ark, “49, “Parkholme-road, Dalston, litho. 
grapher .. 
180, Vauxhall-street, ‘Kennington. 
enkins, jonb uare. 
E. Thomson, W.C. 
The number of directors is net to ‘be less than 
three nor more than five; qualification, £100 in 
shares or stock. Most of the regulations of 
Table A are adopted 


Howden Water Company, Limited. 


Registered on the 21st inst. with a capital of 
£5000, in £5 shares, to carry on the usual business 
of a waterworks company at Howden, in the East 
Riding of Yorks. The subscribers are :— 


ey Saltmarshe, J.P., Saltmarshe, York . 
8. Clurke, J.P., Howden 

Ww. Hutchinson, Howden, vicar ee 

G. Wyland, Goole, solicitur oe 

Rev. J. Butler, Howden 

K. 8. Schofield, Howden .. 

E. Stony, Howden, bank manager . 
The number of directors is act to be less than 


two nor more than five. Most of the articles of 
Table A are adopted. 


. 
. 
. 


Midland of Western Australia Land and Rail- 
way Syndicate, Limited. 

This company proposes to acquire upon such 
terms as may be arranged, the benefit of a con- 
tract or concession about to be granted by the 
Government of Western Australia to Mr. John 
Wadding, for the construction of a railway from 
Guildford to the Greenough Flats, in the said 
colony; power is also taken to construct public 
works and conveniences of all kinds in the colony, 
and to promote emigration. The company was 
registered on the 20th inst. with a capital of 
£15,000, divided into 60 shares of £250 each. 
The subscribers are :— 


Shares. 
John Ewart, 4, Fenchurch-street, merchant 
Col. Sir Wm.’ Crossman, K.C.M.G, Cheswick, 
Bent, Northumberland .. . 
a. Buchanan, 25, Bucklersbury, engineer 
C. Sim, 82, James-street, Buckingham 


“Bathe, 110, Fenchurch: ‘street, shi owner 
Trinder, Leadenhall all-chambers, 8! wner. 
Le; Rochfort Tower, orwood, 
wool stapler . 


B, Morrison, 102, Redcliffe gardens, 
nt oe 

The subseribers are tthe first d t 
one share; company in rectors 
meeting will determine ‘remuneration. 


Talyclyn Colliery and Fire-brick Company, 
Limi 

This company was registered on the 21st inst. 
with a capital of £2000, in 80 shares of £25 each. 
It proposes to purchase the business carried on at 
the Talyclyn Colliery and Fire-brick Works, in 
the parish of Llanedy, Carmarthen. The sub- 
scribers are :— 


David Griffith, Pontardulais, 
D. White, Glyncaeran, farmer .. oo ee 
D. Rees, Llangenech, butcher .. .. .. 
Wm. Thomas, Pontardulais, farmer .. 
John White, 52, St. Helen’s-road, Swansea, draper 
. White, Pontardulais, brickworks manager 
John White, Caercerrig, farmer .. 


The number of directors is not to ‘exoved a seven ; 


the subscribers are to appoint the first and act 
ad interim ; the company in general meeting will 
determine remuneration. 


The North of England Peat | Peat Moss Litter Company, 
Limited. 

This company was registered on the 15th inst. 
with a capital of £10,000, in £5 shares, to manu- 
facture and supply peat moss for litter for horses 
and cattle as a substitute for straw, sawdust, &c., 
and to manufacture and supply peat for fuel, 
paper-making, li and , covering 
steam boilers, fire-lighters, deadening sound, mix- 
ing with plaster and mortar instead of hair, for 
horticultural uses, and other purposes. The 
subscribers are :— 


*Charles Arnison, Stanhope, 


sician and surgeon . oe 10 
J. Smith, Willington-on-Tyne oe 50 
*R, Richards, 64, Fawcett-street, Sunderland, 

iron merchant 10 
*A. D, Carr, 1, Collingwood-street, Neweastie-ow- 

e,landagent .. 1 
E. T. Reid, Newcastle-on- -Tyne, merchant .. .. 10 
*J.V. Walton, Wilton-le-Weor, lead manufacturer 10 
*W. B. Campbell, C.E., 34, Grey-street, Newcastle 1 


The number of directors is not to be less than 
five nor more than twelve; the first are the sub- 
scribers denoted by an asterisk and Mr. Thos, 
Smith, of Wallsend; qualification, £50 in shares 
or stock ; the company in general meeting will 
determine rumuneration. 


A BorLer-IRoN GAOL.—The appended account 
of a novel lock-up—and a pretty secure and cheap 
one withal—is well worth reading. It is from 
the Omaha Bee :—‘‘The peculiar feature of the 
gaol, which marks it as different from any other, 
is that the cells are arranged in a great iron cylin- 
der, which revolves, so that only one cell is at the 
opening at any one time. This cylinder is three 
storeys high, and there are ten cells on each floor. 
Its weight is 45 tons, and is hung from above. 
The great cylinder can be turned by a simple 
crank with very little force, one man moving it 
readily, When all is complete, it is the intention 
to have a little water motor in the basement, and 
then, by simply mc ving a lever, the cylinder will 
be set to rotating. It is suggested that when 
there are prisoners who may be out, 
the cylinder can, by a motor, y ke . 
moving slowly all night, so that the prisoners 
not remain long enough in one place to do om 
mischief, or even to crawl out if they had made a 
partial break. A cage of iron bars com eeealy 
surrounds the cylinder in which the ce 
The entrance on each floor is guarded by two 
doors. The officer standing outside does not Peis 
to unlock even the first door, but can swing the 
cylinder around until a cell appears in which is 
the desired prisoner, and then by a simple move- 
ment the inner door is open and the prisoner can 
step outof h cell. Then the officer can open 
the other door and let the man out, but the other 

risoners are beyond reach of the officer, and it 
is impossible for them to reach him while he is 
taking a man out or putting one in. He can 
dle any number of men in the same way, 
and they cannot get within reach of him until he 
chooses to let them.” 

Doxs THE BuYER BUILD THE ENGINE?—English 
engine builders are just now somewhat exercised 
by reason of the discovery that their customers 
are looking to other countries for their engines— 
notably Belgium and Germany—to the injury of 
their trade. Various excuses are offered for this 
defection on the part of buyers, but the naked 
fact is that better engines can be bought abroad 
than in England. This is tacitly admitted, nay 
expressly stated, by the London ENGINEER, an 
while some of its readers take it to task for 
telling the truth, others see the value of the 
information, and give the causes for the loss of 
trade to English engine builders. In a few words, 
the price paid is too low to admit of honest work 
and proper construction, The buyer builds the 
engine, in so far that he names the price which 
he intends to pay, and the actual builder of the 
machine gives as much as he can, or as little as 
he dares, tor the money. This is an unfortunate 
condition of things for the development of steam 
engineering, but the question seems to be one 
which is not easily settled, since more than mere 
buying and selling and building engines is 
involved. One condition which enters is the 
relative wages paid in England and in foreign 
countries. Of this no mention is made in our 
contemporary. Continental builders obtain 
workmen and material for considerably less than 
English engine builders do, and in this respect 
alone have a very great advantage. Our caption 
is a question—‘‘ Does the buyer build the engine?” 
—and we may answer it affirmatively, for this 
and for all other countries. The buyer does 
build it, with the qualification previously made, 
that he forces the market price to the lowest pos- 
sible point; so low, in fact, that there is no profit, 
and consequently very little interest in the pro- 
duct, Engineers look upon the steam engine asa 
scientific apparatus, and split hairs upon this or 
that merit or defect, but the buyer does not care 
for economy asarule. He looks upon the engine 
only as a machine, and if by chance, or for some 
whim of the moment, he is led to buy a really 
good and well-made engine, he treats it precisely 
as he would a rough affair. So far as economy is 
concerned, he might as well have bought the 
cheapest to be had. We know of instances not a 
few where Corliss engines have actually been 
gagged, so that they could not drop their valves, 
the wear of the detaching gear being the reason 
for gagging. Fuel is not yet so scarce in this 
country that buyers are willing to go to the 
trouble and expense of regularly indicating their 
engines, and keeping them up to their work. 
Objection is made to repairs and the cost of the 
same, and the result is that the buyer or steam 
user, in a majority of instances, pays a great deal 
more for power than he should. Those who may 
dissent from our views must remember that the 
steam economy of any country is not represented 
by the comparatively few well-managed and high- 
powered engines, but the mass, large and small, 
automatic and plain slide valve engines, every- 
where, If these are considered, it will be found 
that the great obstacle to higher economy and 
advanced engineering is the unwillingness of the 
buyer to pay for the machines which will obtain 
these ends,—Mechanical Engineer, 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
Patents. 

Applications for Letters Patent. 

*.* When patents have been ‘‘ communicated ” the 
name address of the communicating party are 
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12,494. CrncutaR Knittinc Macuines, E, Newton and 
A. C. Smith, London. 

495. Paxvention of Casks from Become Im- 
PAIRED, T. Hall, Burton-on-Trent. 

12,496. Ice Macuines, H. J. Allison.—(0. Vezin, U. 8.) 

12) 497. Putverisina Macaines, H. J. Allison.—i/. B. 
Waring, United States.) 

12,498, Cass, C. Thomas, London. 

12) 499. TELEPHONE SwiTcH Boarps, W. E. Heys.—(C. 
C. Sonne, China.) 

Securinc Hanpies to Brooms, 8. Pickersgill, 

12,501. nea, Laci Scrap Iron, J. W. Summers 

5 taly bridge. 

12,502. ak. Wane, &c., H. Hazleton and A. Young, West 
Smethwick. 

AxLE-Boxes, R, Grindle, Birming- 


12,504. Ler-orr VaLves, J. H. Heaton, Milnsbridge. 
= 505. Use of EARTHENWARE, W. T. Allen, Erdington. 
. Fencina-in C, Bennett, Braunston. 
507. Bott for Lavatories, H, C. Lory, Liverpool. 
12/508. Warer-cLoset Cisterns, A. Kerr, Blackburn. 
Weicuinc Macuines, W. B. Avery, Birwing- 


12,510. Wrxpow Frames, R. Mason, Birmingham. 
12,511. ArmosPHERIC ApPpaRaATus, J. E. Thorpe and J. 
. Strudwicke, London. 

12,512, Hutt of a Sap, W. Smith, London. 

12,513. WaTer Fitters, P. Parker, Keighley. 

12,514. Penno.pers, &c., T. Harrison, Halifax. 

12,515. SHEDDING Motion for Looms, D. Bailey and 8. 
Stead, Halifax. 

12,516. Forsixe Temporary Screens for the Roors of 
TRAMCAkKs, «ec, G. RK. Smith, jun., Aston-juxta- 
Birmingham. 

12,517. KoxminG Temporary Coverines for Seats, G. 
R. Smith, jun., Aston-juxta-Birmingham 

12,518, Lemon Squeezexs, W. B. Browne, Bristol 

12,519. ADJUSTABLE WRENCH or SPANNER, A. H. 
Bisho; , Birmingham. 

12,520. 'ELOCIPEDE Lamp, H. Lucas, 

12, Fincer and ScarF Rinos, E. T. Pendleton, 


12,522. R. Fennell, Coventry. 

12, 523. CALCINING FLINTs, &., H. H. Kedfern, Hanley. 

12,524. Storine uP Fouce, T. H. Fisken, London. 

12, 525, FLOORINGS, &c., Ww. H. Scrymgour, London. 

12,526. Prosecrino upon SIDE 
ALKs, &c., F. G. Chapman, London. 

12,527. TINDEK-BOX, T. Harbeck, London. 

12,528. Discs and Hogs, W. Wilkinson, Kempston. 

12; 529. REGULATING the ANGLE of OPENING ral Fan- 

Licuts, &c., J. Collier, London. 
12,530. THrosTLes, R. Patterson, London. 
1 poe Egestorff and L. Hermann, 


iJ. 


12,582 Motor, 8. W. Maquay, 


mdon. 

12,583. Rerricerators, W. P. Thompson.{J. F. 
Hanrahan, Canada. 

12,534, Drama, ScouRinG, &c., J. H. Ashwell, Liver- 


pool, 

121535 535, MEMORIAL TaBLETs, J. Smith and A. Proud- 
lock, Liverpool. 

12,586. Frepinc Apparatus for Macuines, F. 
Myers, Liverpool. 

12, for Propetter Buapes, R. Morrin, 

ve 

12,588. ENVELOPES or Wrappers, T. Kauffmann, 

12,589. Inpicatinc when CLosets, &., are OCCUPIED, 
W. Merryweather, Lundon. 

12,540, Putverisinc Furr, H. M. Morrison.—{J. G. 
Hathaway, U. 8.) 

12, Se for Szcurtne Doors, &c., G. Heinsius, 

ndon. 

12,542. Lappers, E. Ferrari, London. 

12,543. EXTINGUISHING FIRES, A. Thompson, R. O. 
Ritchie, and W. E. Irish, London. 

12,544. ELECTRICAL ComMUNICATION in ewes A. 
‘Thompson, R. O. Ritchie, and W. E. Irish, Lon 

12,545. Porous Cris, &c., A. W. ‘Armstrong, 
Lewisham. 

12,546. Copper Printinc A. F. Wenger, 


London. 

12,547. Upentno, &c., Fanticuts, E. Verity and B. 
Banks, London, 

12 548. PaRasoLs, &c., W. Corder, London. 

12.549. Foupinc Cuairs and PERAMBULATORS, W. H. 
Dunkley, Loudon, 

12,550. Austin ANTISEPTIC Basin for CLosets, &c., F. 

a Austin, Londun. 

12,551. ReouLatine Apparatus for Execrric ARC 
Lames, G. KE. Vaughan.—(The Avstrian Small Arms 
Manufacturing Company, Austria.) 

12,552. URYING Skeins of Yarn, H. J. Haddan.—(J. 
R. Dearden, Unites States ) 

12,553, WaTer-MeTER, H. J. Haddan.—(F. W. Tuerk, 
Jun United States.) 

12,554. Fire-escapes, G. Martin, London. 

12,555. LAWN-TENNIS B. Birnbaum, London. 

12 556. THRASHING MACHINES, P. A. Newton.— 
(Messreurs Garrett. Smith, and Co., Germany.) 

12,557. SwincinG Parts of THRaSHING MacHINEs, P. 
> Garrett, Smith, and Co., 

erman: 

12,558. Gas Enornes, C. M. Sombart, London. 

12,559. Bruyper or HOLDER sUITABLE for PERIODICALS, 
&e., T. Crowther, London. 

12,560. DousLe Arc Lamps, A. Duffin, London. 

12, "561. CaSKs or Barres, W. Keable, London. 

12,562, BaTreRY PLatEs, J. Rettie and J. Garnham, 
London. 

12,563. Cement, T. Castle, London. 

12}564. SEWING Macuines, W. Lake.—(C. 2. Tibbles, 
United States. ) 

12,565. Pranorortes, &c., W. R. Lake.—(B. B. Brad- 
bury, United States, 

12,566. Horsesaogs, L. H. Bellamy, London. 

12, 567. InsERTING, &c., METALic W. R. Lake. 

. J. Brown, jun., United States ) 
12,56 Pioments, &e., 'W. R. Lake. —L. Brown, United 


tes.) 
. BotrLe Risers, R. White, Londo’ 
Pe PERMANENT Way of Raitways, Saunders, 


12, Rartway CarriaGEs, &c., A. 


id, Londo: 
12,572, PORTABLE Dritt, M. B. Fontaine, 
ndon. 


12,573. Cuzantnc Matt or Grain, H. J. Worssam, 
London. 


12,574. Steam Hoists, H. J. Worssam, London. 
12,575. and other Packina boxes, J. G. 
Claude-Mantle, London. 
12,576. Macuines for Inpicatine Lirtine Power, R. 
A e, London, 
12,577. Fotpina Live-bair Can, J. Hamley and N. 
pray, London. 
2,578. DeTeRMINING the Positions of Passaces of 
in Rexation to the Ports of CyLinpers of 
Sream C. H. Tricker, London, 


21st ‘October, 1885. 


12,579. Bag for Maxina TraverseD Nets, J. 
ndon. 
12 Crosets, &c., 8. W. Smith, near 


entry. 
19,58. MILK Cans, &c., F, H. Freeth and 8. J. Poceck, 


12,582. Hypromerers, THERMOMETERS, &c., W. Chad- 
wick, Manchester. 

12,583. Pipe- -HOLDER, G. H. Busch, London. 

12}534, Iurration Work, A. Gunn and T. 
Caisley, Newcastle-on-Tyne. 

12,585. CAaRBOY and Frrerroor CE£ILIna 


12,587, Sx re, W. 8. Goodwin, Southam 
12,588. Tap for Marxinc Drapery Goops, H. 
ger, Shrewsbury. 

12,589. Fiat Caxpine Enorves, E. Tweedale, Halifax. 

12, 590. REVOLVER PistoLs and W. G. Tranter, 
Birmingham. 

12,591, Sucriony Fasrewer for AgtiriciaL T. 
Marston, Burslem, 

12,592. CoLLar Stups, W. J. Tanuer, London. 

12,593. Stoppina Runaway Horses, J. H. Johnson.— 
(A. Ernst, Germany.) 

12,594. J. H. and J. W. Galloway, 


London. 
12,595. Betts, F. Bosshardt.—(Z, A. Creton, 
Fra 


nce. 
12,596. Typx Writinc, M. Hearn, London. 
12, 597. Toy Sprnnuso Tops, A, A. Leech, Manchester. 
12, 598. Fixine Oren the Jaws of Pix, A. G. Jardine, 
London. 
Smoke.ess, F. V. Hadlow, 


ux 
12,600. TeLEPHONIC ApPaRaTus, D. J. Smith and D. 
Sinclair, Glasgow. 
12,601. Currisa ALMOND TABLET Caxes, R. Morton, 


REGULATING the Suppiy of Gas, H. Harrison, 


AUTOMATICALLY BALANCED Cranzs, R. Pirie, 

mdi 

M. Amos, London, 
2,605. Door SILENCER, G. B. Thornton, Lond: 

606. REGULATING ELEcTRIC Currents, W. Scott 
and E. A. Paris, London. 

12,607. WasHING ‘Macuines, D. Towler.—( Walter and 
‘Echberg, Australia.) 

12,608. Force Pumps for Sopa-waTER Macuinzs, J. G. 

jpman and R. Foote, Liverpool. 
12,609. and THieF-Proor SaFE, &c., W. Diaper, 


12,610. ‘Pour, MILLBoaRD, and Brown Paprr, F. G. 
Morton and N. Salamon, London. 
ELecrricaL Resistances, W. J. 


urphy, Kent. 
12,612. Taps and Vatves, E. J. Jones and T. Johnson, 
London. 
12,613. SIGNALLING at Sza, G. Stavers, London. 
12, Pistos Va ves for STEAM Encines, R. Matthews, 
12 a, Propucine Incots, G. Allan and T. Turner, 
naon, 
12,616. MANUFACTURING VARIEGATED Metal, G. Allan 
and T, Turner, London. 
12,617. Coverep Dostpay, R. G. 
12,618. SapDLE-TREES, H. Lake.—(H. eckel, 
Aus tria. 


ia.) 
12,619. VeLocirepes, J. M. Taylor, London. 
12) 620. SECURING SLIDING SasHEs, F. 8S. Morris and J. 
Fox, London, 
12,621. Type-castinc Macuings, O. Titchener, London. 
12,622. Lamps for CHANDELIERS, &c., J. Russell and J. 
uthrie, London. 
12,623. TELEGRAPH Posts, 8. and F. G. Sharrock, 


Marion and Co., London. 

12,625. Means of Apvertisinc, P. H. Baily.—(@. 
‘Meyer, France.) 

12,626. SHIRTS, A. Linney, London. 

12,627. WORKING STEAM A, Clark.—( Wirth 
and Co., Germany. 

12,628. Tor Tips for Boors and Suors, G. 8. Clarke, 


‘London. 
22nd October, 1885. 
for Picrurgs, C. Priestland, jun., 


12.68 630. — Pots, J. Mallol, Birmingham. 
12,631. Apparatus for CuTTinG VEGETABLES, &c., W. 
Moodey, London. 
12, — PicroRiAL TRANSPARENT CALQUEUR, A. Quehen, 
ate’ 
12, of Gates, &c., R. J. Worrall, Liver- 


pool 

12,634, Wixpow Fasteners, I. E. Higginbotham 
and H. J. B. Holland, Blackburn. 

12,635. Boxes to Contain THREAD for Sewine, &., G. 
K. Cooke, Manchester. 

12,636. STRIPPING CARDING ENGINE CYLINDERS, P. 
Miller, Manchester. 

12,637. Warer Firrines, J. M. McMurtrie, Glasgow. 

12) 658. PuxiFicaTion of Gas, H. Harris, London. 

12} STRENGTHENING METALLIC Kunos, H. P. Fenby, 
L 

12,640. the Action of the Trpgs in 
J. Mason, Manchester. 

12,641. for TRamcaR Lire Guarps, &c., W. 
. Edwards, and J. Record, London. 

12,642. ROLLER CURLING Hy. MacKenzie, Kirn. 

12) ,643. Fine-crates, H. J. B. Holland, blackburn. 

12; 644. ComBusTi0n of GasEs in Furnaces, &&., F. J. 
Jones, Loudon. 

12,645. CLips for STocKINe Suspenpers, G. Twig, 
Birmingham. 

12,640. ArracHine the Lenses to the InsTANTANEOUS 
SHUTTERS of PHOTOGRAPHIC CAMERAS, EK, Marlow, 
Birmingham, 

12,647. AppLIANCE for Carryinc Hanv 
Bass, C. E. and A. H. Arnold, Portsmouth. 

12,648. Drawine Curtains, J. 8. Orton, Birmingham. 

12,649, METALLIC SLEEPERS fur RaiLwayYs, RK, A. taru- 
castle, London. 

12,650. Fencine, Z. Uzac, London. 

651. FisH-BoLts and T1e-Baks for and 
TRamw ays, W. Bayliss and R. Howarth, Londun. 

12,652. DiapHkacms of Gas MeTERs, J. Somes, 
Glasgo 

12, actina Winpow Buinp Apparatvs, W. H. 
Nisbet and W. W. Virtue, Glasgow. 

12,654. Feevine Begs, J. P. Hopains, Milverton. 

12,655. Macuine for BrusHInG LAWN TENNIS BALLs, 
3. Morrison, London. 

12,656. Forminc Designs upon Gass, A. Martyn, 
Hammersmi 

12,657. Picks, J. Bownes, London. 

12, eee Birp Caces, A. Laurie and C, T. Bishop, 

mdon. 

12,659, Fire Extrncuisuers, H. Defty, London. 

12, 66 . SECURING TRAVELLING Koos, C. G. E. Terraneau, 
London. 

12,661. Om Lamps, M. Sugar and M. Merichenski, 
London. 

12,662, Automatic APPARATUS, J. Green- 
wood, London. 

12,663. Ristne and Fauune Back Centre, J. Dyer and 
H. Redman, birmingham. 

12,664. CLEANING SLATss and BLacKBoaRDs, G. Mac- 
donald, London. 

12,665. PENCIL-CASE, P. Lawrence, London 

12; 666. DiscHaRGE FitTines of SYPHON VESSELS, J. M. 
Durafort, London. 

12,667. Currina Our Gioves, L. A. Groth.—(B. Uhle 

and A, von Wagner, Germany.) 

Groth. (J. Tarrés y Puigsech, 


Spain.) 

12,069. VeLocirepes, A. C. Sterry and J. Sterry, 
London. 

12,670. Comprnep ScarF Pin and Srup, J. W 
Tiptaft, Birmingham, 

12,671. Automatic Sarety Rartway C. M. 

Stahl, J. Weber, and R. Hoffmann, London. 

12,672. Cornish, London. 

12,673. Stoves, J. Watson, ‘London. 

12,674. DisPosat of SEWAGE, H. N. Crellin, London. 

12,675, Expanpine the Packine Rines of Pistons, J. 


eee 
12,586. ScREW-DOWN VALVE, J. P. and W. F. Phillips, ' 
& 
ares. 
London. 
| | | | | | | 
Shares. 
| 
Reid, London, 


4 
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12,676. Knozs to H. 8. White- 
house, London. 

12,677. Meratiic Bepsrgaps and Cors, H. 8. White- 
house, London. 

12,678. Tricycies, &c., J. Starley, London. 

12,679. Preservine Brewers’ Grains, A. M. Clark.— 
(W. Thne, United States.) 

12,680. Smooraine Irons, R. W. Thomas and P. C. 
Smith, London. 

12,681. Arc Lamps, J. Brockie and B. Pell, London. 

12,682. Lusricators, W. R. Lake.—(H. Piron, Belgium.) 

12,683. Measurine, &c., DirrereNces of LEVELS, &c., 
A. E. A . London. 

12,684. Grinpinc Apparatus, H. H. Lake.—({Wirth 
and Co., Germany.) 


23rd October, 1885. 
KNIFE-CLEANING Macuine, &c., W. Norman, 


on. 
12,686. Carrymna orr the Propucts of Comsustion 
from Gas, 8. F. Smith, London. 


12,687. Frxine, &c., Pipes, &c., J. Brindle, London. 


for Drivinc Bets, &c., A. Morton, 
emeid, 

12,689. Exve.orgs, W. and J. 8. Hughes, Portmadoc. 
YARN puRING WEavinG, A. Broadbent, 


Halifax. 
12,691. Mowrse and Reapinc Macutnes, J. Hornsby 
J. Grantham. 

,692. BREECH-LOADING SMALL-aRMs, W. Ben‘ 

Birmingham. 
12,693. Toastine Forks, H. A. Hill, Birmingham. 
12,694. Device for Lockinc Screw Norts, D. D. 


McLellan, Glasgow. 
— Device for Lockrine Screw Nets, J. McLellan, 


lasgow. 
12,696. Furr Economtsers, J. 8. Sutcliffe and G. 
Stonehouse, Manchester. 
12,697. Sprixc Latom for Doors of Vans, T undrew, 


Tranent. 
and CaRILLonN Macuivery, J. Eshelby, 
MeasvRINc and Inpicatine Ligurps, L. Hanson, 


ax. 
12,700. VENTILATING &c., J. Westmoreland, 


Liverpool. 

12,701. Stanp for Hotpive Martcues, &c., R. Mahony, 
Birmingham. 

12,702. Yarn Beamrnc Macuives, &c., A. Hitchon, 
Accrington. 

12,708. AncHors, W. P. Strawson, Birmingham. 

12,704. Ser Squares, H. Marle, Bi ‘ham. 

12,705. Locomotive Clack Boxes and CHEeck VALVES, 
C. 8. Madan, Manchester. 

12,706. Krrcuen Grates, J., W. R., and R. Green, 


12,707. Jupeine the Size of Ancuies at Sicut, T. R. 
Ablett. Blackheath. 

2,708. Meratuic Hanpies for C. Barnard, 


12,709. Borns Stoppers, W. Hazlehurst and J. Lyon, 


e. 
12,710. MERRY-co-RouNDs, J. and H. McLaren, 
London. 

12,711. Gas Governors, W. and W. H. Cowan, London. 
12,712. Hert Macurygs, H. J. Allison.—(P. 
P. SI , H. Robinson, and H. F. Hurlburt, U.S.) 

12,713. Brr for Horses, H. Andrews, London. 

12,714. Cans, H. P. Humphrey, London. 

12 Borineand Arr Coursine Macurne, R. Stanley, 

ndon. 

12,716. Worxrsc VentiLators, R. Bro’ London. 

12,717. Mutes for &c., W. Heaton and J. 
Catterall, London. 

12,718 Hotprxne the Rerss of Horses, T. H. Heard, 
E. G. Smith. Smith, 

12,719. Toys, 5 —(B. ith, France. 

12,720. Fire Snover, A. Langdon. ) 

12,721. Ittumi~atine Gas, &c., J. L. Balfour and J. 

e, London. 
12,722. Writinc Macutnes, E. Howard, London. 
12,723. TREATING ANTIMONIAL Orgs, T. C. Huntingdon 


, London. 
12,724. Gavanic or Bartreries, J. E. Liardet, 


London. 
12,725. Bricks, H. Blythe, London. 
— Warcn Keys, F. McIlvenna and W. Thompson, 


verpool. 

12,727. ARGAND Burners, &c., E. L. Coninck and A. 
Rolland, London. 

12,728. ApveRTisING, J. Morley, London. 

12,729. Mountine for a QuicK-Fininc R. T. 
Brankston, London. 

12,730. Gux Carriaces, A. Noble, London. 

12,731. Steam Borters, R. Penman, Glasgow. 

Doors for Lirt Saarts, L. Hopmann, 

mdon. 

12,733. Cuttrvatrye Lanp, J. Braby, London. 

12,734. Mareriats, A. G. Salamon, London. 

12,735. CicaReTTE Licuter, C. Hill and W. Reid, 
London. 

12,736. Ort Lamps, E. Sund! . London, 

12,737. Wispow and Door Fasteners, E. T. Horsley, 
London. 

Sreerine Gear for Cycizs, 8. C. Maguire, 


on. 
12,739. AuTERING the Turow of the Crank for Cycizs, 
London. 


&c., 8. C. Maguire, 

12,740. Draivine Gear of E. Smith, 
London. 

12,741. Bearrnes for Bicycuzs, &c., G. Singer, London. 

12,742. Compounp for Parnrep Iron, &c., 
F. B. Bale, London. 

12,743. Stram Borers, H. Heaton, London. 

12,744. Drtvine Betts and Banps, W. R. Lake.—{G. 
Ebell, Germany.) 

12,745. Ammonium W. R. Lake. —(T. 
Schmidtborn and D. Jarves, United States. 

12,746. Cownecrion Frames for Hanp-Bags, &., F. 
Weintraud, London. 


24th October, 1885. 

12,747. Fastentnc Tusss, J. Stewart and F. H. Hal- 
lard, Manchester. 

12,748. Printinc VicNetres, W. 
Brookes, Manchester. 

12,749. CastraTine Lames, J. A. Douglas, Manchester. 

12,750. Castors for Cuarrs, &c., G. Wakeman, Bir- 
mingham. 

12,751. Heaps and Necks for VeLocirepgs, W. Hasted, 
Coventry. 

12,752. Cures for Briuiarps, &c., W. H. Blackwell and 
J. Ridyard, Ashton-under-Lyne. 

12,758. Batance Ropes, J. Farrar and E. H. Birley, 
Barnsley. 

12,754. Froorn Spriscs fur Doors, G. F. New- 
man, Birmingham. 

12,755. Courtine, &c., Wacons, C. B. 
Phillips, Chester. 

12,756. RecENERATIVE STEEL-MAKING Furnaces, J. 
Riley, Glasgow. 

12,757. Rartway Brakes, E. J. Duff, Glasgow. 

12,758. Drepcer Suckers, A. W. Robinson, Glasgow. 

12,759. RatLway Fastenrnes, G. and J. Bell, Glasgow. 

12,760. Furnaces, J. Riley and W. oe a 

&c., Liquips, J. H. id, 

ester. 

12,762. Furnace, J. C. Belfield, Prestonpans. 

12,763. Measurine, &c., SPEED of Locomorives, R. H. 
Ridout, London. 

12,764. Hottow Woopen Spe.ts, H. B. Andrews, 
Halifax. 

12,765. Frre-rron Tonos, T. Gold, Birmingham. 

12,766. Buoyant Faprics, C. Moseley, Manchester. 

12,767. Practisine Suootinc, J. Grimshaw, Man- 


chester. 

12,768. Tursre CoTrers, M. A. Thompson, Berwick- 
upon-T weed. 

12,769. Lace and other Fasrics, H. 8, Cropper and W. 
Birks, London. 

12,770. Kwee Caps, R. 8. Moss, London. 

12,771. Heatrxc Liguips, T. F. Wood, Bristol. 

1 Paper Impervious, J. R, Thame, 

on. 


12,773. Yeast Press, A. F. Vuylsteke, London. 
Enorne, &c., Packine, J. Holland and J. Lever, 
anchester. 


Currine Woop for Marcues, é&s., E. Schooling, 

ndon. 

12,776. Facrtrratine Composition of J. 
A. Taylor, London. 

12,777. Compounp J. A. Taylor, London. 

12,778. GRANULAR Nitro CELLULOsE, O. Imray.—{R. 
Bernstein, Germany.) 

12,779. C. D. Abel. -(F. Watzlawik, 

ustria. 

12,780. Non-conpuctinc Material for CoveRinc 
Stream Borxsrs, &c., J.C. Mewburn.—(J. L. Martiny 
et Cie., France.) 

12,781. VeLocirepes, &c., H. Fawcett, London. 

12,782. Fintsaune Lace, W. Jennings, London. 

12,783, Excravinc Router Puatss, &c., A. J. Boult,— 

12784. Sud W. P. Thompson.—(C. 
,784. SHors for Car Braxgs, W. P. 
F. Wohlfarth United States.) 

12,785. Currine Corton, &c., C. T. Scowen, London. 

12,786. AUxiLiaRy Arr Vacuum Moror, J. en, sen., 
and J. Ogden, jun., Liverpool. 

12,787. Rivetrrinc Macurngs, W. F. Gilmer, London. 

12,788. Privates Lockiye Straps or Buckiss, W. W. 
Ives and T. I. Cammell, London. 

12,789. Vatves for Casxs, A. Clayton, London. 

12,790. Tickets at THEaTRes, J. W. Longley, 


London. 
12,791. Macurnes, Seyfert and Donner, 


London. 

12,792. Conxectinc Gear for Looms, W. H. Beck.— 
(J. 4. Lateux, France.) 

12,798. Biorrer Barus, L. Bailey, London. 

12794. Marxrne Winp Gavuce on Back of 
Rirtes, A. E. Cuttle, London. 

12,795. Mooxps for Castino Incots, T. Turner, London. 

12,796. Corkine Borr.es, F. Foster and J. H. Hamil- 
ton, London. 


26th October, 1885. 
12,797. Brake for Horse Veuicies, J. Ashdown, 


12,798. Domestic WasHIne ApPLiances, G. A. Clough, 
Norton. 
12,799. AERATED WaTeR Pumps, F. G. Riley, London. 
12,800. Wincues to Rops, W. Phillips, 
Redditch. 
12,801. Stencu Traps, 8S. B. Bamford, Uttoxeter. 
12,802. SrRENGTHENING MetaLtic Runes, H. P. Fenby, 


Leeds. 

12,803. Water Pressure Enornes for Workine 
&c., J. Earsdon, London. 

12,804. Prrcn Gearine, J. and H. Steele, and 
J. Lees, Manchester. 

12,805. Secunrnc Knoss to Sprvpies, W. Green, near 


12,806. WasHINc Apparatus, J. McGhie, 


iw. 
12,807. Postat and Lerrer Bauance, W. Dornan, Hull. 
12,808. RarLway and Taamway Cuarrs, J. Johnson, 
Spennymoor. 
12,809. Mounts for Puorocrarms, W. H. Tuck, 


mdon. 
12,810. Purrryixe Watsr fo: Steam Borrers, H. J. A. 
ywers, Acton. 
12,811. SHower Barus, D. Grove, London. 
12,812. Featner Sortinc and CLeanine Macurye, T. 
and A. T. S London. 
12,813. Papers, H. Steer, Derby. 
12,814. Preparinc Frre-cLay for Porrsrs’ J. 


Wilson, 
Banps for Brxpinc Groves, &c., O. A. Thaege, 
ndon. 
ELECTRICAL Cut-ovt, A. P. Lundberg, 
mdon. 
12,817. Furnaces for Tusutar, &., Borers, W. 
Noble and A. Mackie, Sutton. 
for Seprment Liquips, W. Lowrie, 


London. 
— Screw Storrers for Borries, &c., W. Lowrie, 


ndon. 
12,820. Burrers, A. Spencer, London. 
Lareans, T. Gardner and W. J. 


Stiff and H. B. 8. Bennett, London. 
12,824. Lirts, Hoists, &c., T. Thomas, London. 
12,825. and Hoistinc Apparatus, T. D. 
Hollick, London. 
12,826. Steeainc Apparatus, T. D. Hollick, London. 
Borties or Pors for Liquips, J. Heinieke 


London. 

12,828. Furnace Bars, T. Lockerbie, London. 

12,829. CarTRIDGE Fitter, H. A. A. Thorn, London. 

12,830. Caatk Houper and Prorecror, G. F. Redfern. 

C. Devienne, France.) 

12,831. SrzeRine Tricycues, G. Singer, London. 

12,832. Winpow Fastener, B. G. Skip- 
worth, London, 

12,833. Vatve Apparatus for Casxs, W. W. Druce, 
London. 

12,834. Srzzrinc Bicycies, &., J. 
Harrington . Hopper, London. 

— Sprincs for Canaiaces, &c., J. Harrington, 


Steam Enos, F. Klimsch, 

on. 

12,837. ExpLostve Compounp, H. Imray.—(H. Dulitz, 
Germa: 


n 

12,838. Giass in Bepereaps, R. 
G. V. van Avezathe, Wolverhampton. 

12,839. Fiusuine CisTERNs and 
ventors, G. C. Wickham, London. 

12,840. Prarss for Batreries, G. A. Mason, W. Weise, 
O. Romanze, and F. Thornton, London. 

12,841. Brakes, M. Schleifer, London. 

12,842. Taps for Beer Barre.s, J. E. Minnitt and J. 
H. Vickers, London. 

12,843. Currmsa ConnuGaTep Spimat Bars, &c., T. W. 
Duffy, Liverpool. 

12,844. ImprecNatinc Woop with Friuips, W. R. 
Lake.—(J. P. BE. Durst and L, Vidric, Hungary.) 

12,845. for TRAVELLING on Rats, &., F. 
King, New South Wales. 


SELECTED PATENTS 
(From the United States’ Patent Ofice Oficial Gazette.) 


$25,695. Key Szatinc Macuivg, David W. Porter, 
Pittaburg, Pa.—Filed 1885. 
_Claim.—(1) The combination, with the rack bar a, 
the cutter head, of the pinion d, and mo’ 

shaft C, upon which it is mounted, and means, sub- 
stantially as described, for automatically withdrawing 
the carriage upon which the shaft C is mounted. (3) 
The combination, with the rack bar a, pinion d, an 

shaft C, of the movable carriage F, in which said 
shaft is mounted, the spring i for withdrawing the 
carriage, and the lever f, provided with pin ¢ for 
holding the carriage, assetforth. (3) The combination 
of the rack bar a, pinion d, shaft C, and movable 
carriage F, in which said shaft is mounted, with the 
spring i, for withdrawing the carriage, and the lever /, 
upon which the pin ¢ is mounted, with the opposite 
end of which lever the bar a comes in contact at the 
end of its forward movement. (4) The combination of 
the rack bar </e d, and movable shaft, with the 
spring for withdrawing the carriage upon which shaft 
is mounted, and the lever & for throwing it back into 
engagement, as set fi (5) The combination of the 
rack bar a, the movable shaft and pinion, the spring 
for withdrawing the shaft, and the second pinion for 
withdrawing or moving, Ge rack bar backward 
mounted upon another t. (6) The combination, 
with the shaft C, y q, and gear r, loose fereupe, 
and gear C*, fast thereon, of the gears 8 and u and the 
gears v and 1, the latter being loose on shaft /, 


and the friction clutch o also on said shaft 2, and 
pinion m, all arranged to 0} (7) The 


combination of the rack bar a, pinion m, and shaft J, 
with phe E, and set screw 2, as and for the 
purpose set 
325,952. Te.ersons Switce Board Piva, Chester XK. 
Mead, Des Moines, lowa.—Filed December 2th, 1984. 
Claim.—{1) An improved plug for telephone switch 
boards, composed of a tubular insulator and handle 
having a metal conductor fixed to its front end 
extended over the opposite end, and a conducting 
combined therewith to extend to a transmitting strip 
on the board, a conductor fixed to the rear end, and a 
wire combined therewith to extend to a battery, a 


325,952) 


Nt 
i 


plug to slide in the tubular handle and pro- 
vided with two flanges or jections to alternately 
engage the two distinct conductors on the handle, and 
&@ spring to the plug outward relative to the 
tubular handle, for the purposes s ed. (2) The 
plug ha’ 4 2 and All, and a tubular 
extension, A121, the tubular insulator and handle -, 
having a spring, m, enclosed, the fixed conductor 
having a wire r attached, fixed con- 


ductor 8, having a wire attached, 
anged, and bi pled aa in the manner set 
forth, for the purposes s: 


same and curved concentrically with the axis of 
oscillation, and a fixed plunger on which the cylinder 
works, and which has a passage through it for the 
entrance and exit of fluid, for the purpose set forth. 
(8) Tne combination of a a having a 

extending through it, an working 
over it, and a slide-valve constructed to operate sub- 
stantially as described and actuated by connection 
with the as pee. (4) The combination of an 
oscillating hanger-rod, a cylinder attached to said rod 


bar or frame attached to a pitman which connects the 
hanger-rod to the crank of a balance wheel. (5) The 
combination of the oscillating hanger-rod C, the pitman 
Z, with bar Y attached to it, and the working bar or 
lever W, having connection with the valve stem T, 
substantially as and for the purpose set forth. 

$26,121. Rott ror James W. Jackson, 

Denver, Colo.—Filed March 16th, 1885. 

Claim. =a) A roll consisting of a hub permanently 
secured to the axle and formed with circumferential 
recesses in its periphery, said recesses being provided 
with transverse openings therein, and an outer portion 
or shell formed in a single piece and provided internally 
with circumferential keys registering with the recesses 


in the hub, and adjusting-blocks fitting the transverse 
openings in the recesses in the hub, substantially 
as set forth. (2) The combination of the hub b, 

depressions d, and side wings D, with the 
shell A, formed with the wedge-shaped keys F, adapted 
to enter the said recesses d, and the wedge-shaped 


substantially as described. 
326,138, Vice, V. Mumford Moore, Chicago, Ill.—Filed 
August 6th, 1885. 

Claim.—(1) The combination, with the adjusting- 

screw of a vice, of a cogged wheel adapted and 

for engagement with the said screw and a locker for 

tompeeenlly reventing the rotation of the said wheel. 

(2) The combination a vice of the screw D, the 


wheel F, and bolt or locker G, substantially as and for 
the purpose specified. (3) The combination in a vice, 
of the screw D, wheel F, having holes F! F! therein, 
and yielding bolt or locker G, substantially as and 
for the purposes specified. 
$26,196. Mecuanism FoR OPERATING VALVES, James 
H. Blessing, Albany, N.Y.—Filed June 30th, 1885. 
im.—In a hanism for operating stop valves or 
cocks, the combination, with a central stem or stud 
having an internal gear-wheel D, fixed thereon, of a 


pinion E, Jeoritet with a hand-wheel F, or its equiva- 
lent, and fitted to rotate on said central stud or stem, 
and the idler-pinion G, all substantially as herein 
specified. 
$26,363. Execrric Lamp Hancer, William S. Weston, 
Chicago, Ill.—Filed February 16th, 1885. 
Claim.—{1) The combination in an electric lamp 
hanger of the cylinders C C with the cylinder D, for 
the purpose substantially set forth. (2) In an electric 
lamp r, the combination of the spring f with 
the cylinder D, and the shaft r substantially as 


described. (3) In an electric — hanger the combina- 
tion of the g with the cylinder D, and the s 
substantially as set forth. (4) In an electric lamp 
hanger the combination of the bar g, and the lugsnn 
with the spring backed ratchets k k and the ratchet- 
wheel i, all for the purpose substantially as specified. 
326,409. Stncie-actine Pump, William H. De Valin, 
San Rafael, Cal.—Filed February 1st, 1884. 

Claim. —A single-acting pump consisting of the 
pe chamber or cylinder A, having the water passage 

, connected with the base thereof and formed integral 
therewith, and extending up and connected with the 
eduction port E!, the induction port E, ted with 


the top of the cylinder A, and the passage F, connect 

ing the induction port E with the exterior of asuitable 
pipe, said passage F lying in the eduction port, an 
inclined partition, as described, dividing the induction 
and eduction ports provided with the opening ¢e over 
the mouth of passage F, and the valve described fitting 
over said opening, and the open piston and upwardly- 
acting valve under it, all constructed and combined to 
operate as set forth. 


Tne Propuction or LEAD AND ZINC IN THE UNITED 
Srares.—In 1884, the production of lead was 189,897 
short tons ; total value, at an average price of 75:32 dols. 
per ton on the Atlantic sea board, 10,537,04/ dols. The 
production was 4060 tons less than that of 1883, while 
the decrease in value was 1,785,677 dols. The produc- 
tion of white lead (carbonate) is estimated at about 
65,000 short tons, worth, at per Ib., 6,337,500 dols., 
almost all of which was made from pig lead. The pro- 
duction of litharge and red lead has not been ascer- 
tained. Of metallic zinc, the production was 38 544 
short tons ; worth, at an average price of 4°44c. per lb. 
in New York City, 8,422,707 dols. The output was 
1672 tons ter than in 1883, and the value increased 
111,601 do! Besides the spelter and sheet zinc, about 
13,000 short tons of zinc white (oxide) were made 
directly from the ore, the total value of which, at 34c. 
per Ib., was 910,000 dols, 


blocks E, and means, substantially as described, for 
adjusting said blocks, (8) The combination, with the 
recessed hub B, of the shell A, formed with keys 
registering with the recesses in the hub, the adjustin 
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THE MINING: EXHIBITION AT GLASGOW. 

ConcuRRENTEY ‘with’ the méeting of the Iron and Steel 
Institute at Glas, Ow, an Exhibition of mining plant was 
opened in the same’gity, under the auspices of the Minin, 
Tostitute of Scotland. A large and influential 
committee was appointed, with the Lord Provost as chair- 
man, and Colonel Hamilton, M.P., Mr. Wm. Alexander, 
and Mr. Ralph Moore, H.M, inspectors of mines, as vice- 
chairmen, while the convener of the executive committee 
was Mr. Jas. 8.,Dixon, president of the Mining Institute 
of Scotland. , The following notes are culled from a review 
of the progressive improvement of mining in Scotland, 
written for the occasion by Mr. R. L. Galloway, one of the 
hon. secs. 

Collieries were worked on the south shore of the Firth of 
Forth as early as 1200 .p., and in 1294 James the Stewart 

ve a charter to the monks of Paisley to dig sea coals—the 
eS by which mineral coal was first known in contradis- 
tinction to charcoal, Though the introduction of coal does 
not appear to have given rise to so much opposition in Scot- 
land as in England, it is probable that its early use in 
Edinburgh gained for that city its sobriquet of “ Auld 
Reekie.” At first the coal was only worked opencast ; then 
shallow pits were, sunk at intervals, the coal extracted 
being carried on, women’s backs along 
the workings.and by stairs up the 
shafts. In the sixteenth century the 
coal pits, or “colpots” as they were 
called, became familiar to the general 
public, at any rate in the central 
portion of the kingdom ; and in the 
reign of Queen of Scots an Act 
was. passed forbidding the export of 
coal, as it was thought the supply was 
almost exhausted. 

A new impulse was, however, given 
to the coal trade about the year 1600, 
by the introduction of machinery for 
raising water, which permitted of 
deeper coal being won. The first 
machine employed for this purpose 
was the Egyptian water wheel with 
chain of buckets, which filled them- 
selves at the bottom, and discharged 
their contents into a trough at the 
top as they passed over the axle. 
Fire-damp, or “ wildfire,’ when met 
with, was ignited by a “fireman” with 
a candle at the end of a pole, he 
groping his way on hands and knees, 
and lying flat on the floor to escape 
being scorched. The only appliance 
the miners had to assist them in sink- 
ing was the “stook and feathers,” or 
long wedge and slips of iron, inserted 
into a bored hole, the stook being 
driven between the feathers by sledges. 

In 1700 the greatest limit of depth 
was reached at which wind and water 
mills were available for pumping, when 
Newcomen’s “ fire engine” came to the 
rescue and restored to active working 
many a drowned-out colliery. By 1720 
several steam engines had been erected 
for raising water; but coal was still 
raised by windlasses or horse-gins. 
Early in the eighteenth century a 
“water-gin” was erected at the Alloa 
collieries, which consisted of an over- 
shot water wheel, divided by a 
vertical ae at right angles to its 
axis, with the buckets of one portion 
arranged differently to those of the 
other, so that the wheel could be 
reversed by the fall of water being 
arranged on one or the other side. 

The first horse railway laid with 
wooden rails was made from the 
Tranent pits to Prestonpans in 1722. 
A similar railway, made at Alloa in 
1768, was renewed in 1785, with light 
wrought iron bars laid on the top of the 
wooden rails—an improvement which 
caused it to be regarded at the time as the most complete in 
Britain. At this time coal was being worked on both the 
Fri and-room” and “long-wall” systems; and itis known 
that the latter system was in use at Dr. Roebuck’s colliery at 
Kinneil as early as 1765. At the end of the eighteenth 
century few collieries in Scotland were more than fifty 
fathoms deep, though the depth of the Govan Colliery, 
near Glasgow, was one hundred fathoms. One of the first 
steam engines for drawing coal was erected at Old Monk- 
land in 1792, bein: potabiy one of Watt’s double-acting 
engines, which recently been invented. Furnaces for 
smelting iron with coal were built at Carron, near Falkirk, 
in 1760; and Mushet’s discovery of the blackband iron- 
stone in 1805 gave an impetus to the trade, which was 
faieee developed by Neilson’s invention of the hot blast 
in 

Early in the present century several cast iron railways 
were made in Scotland for the conveyance of coal, and on 
one of these, from Kilmarnock to nm Harbour, the 
first attempt in Scotland was made in 1819 to substitute a 
locomotive for horses. Previous to 1815 cast iron railways 
were made at collieries on Firth of Forth; but railways 
did not become common in Scotland until more than 
twenty years later, when + improvements had been 
made in the locomotive, and wrought iron rails had been 
substituted for cast iron. Undergound, the small basket 
of the “bearer” gradually gave place to larger baskets on 
sledge feet shod with iron, which were dragged along the 
floor by men or horses; and these were superseded 
wheel carriages, running on cast iron rails, and about 
1840 raised to the surface in cages at great velocity. 
The PAY oe pit shaft in work at the present time is the 
Spital Pit, near Blantyre, which is 221 fathoms; 


SECTION 


but the depth of the workings often exceeds that of 
the shafts. For ventilation, fans have, to a large extent, 
superseded furnaces. Rectangular shafts are the rule, but 
at Niddrie Colliery the circular form has been adopted, 
with a diameter of 17ft. In a few instances, as at 
Earnock, iron has been substituted for timber in the con- 
struction of pit head frames, and iron is being rapidly 
superseded by steel in many branches of colliery require- 
ments. Coal cutting machinery, driven by compressed 
air, is in use at a number of collieries ; but its progress is 
slow and intermittent. [Electricity has been used for 
signalling between the surface and the bottom, and at the 
Earnock Colliery the main roads are lighted by electric 


lam: 

The Exhibition, held at the Burnbank Drill Halls, in 
the Great Western-road, contained plans and sections of 
the Scottish coal measures, with diagrams showing fluctua- 
tions in the production and prices, and also minute sec- 
tions of the workable minerals in the shires of Lanark, 
Fife, and Edinburgh. Among numerous specimens of the 
various minerals were some handsome vases turned out of 
parrot coal, 

Among several coal-cutting machines exhibited, two 
have stood the test of practical operation for a considerable 
period. The Rigg and Meiklejohn machine, made and 


the Silkstone and Dodworth Colliery from 80 to 100 yards 
have been cut “per shift with’ air carried 1200 yards, | 
making 30 per cent. more large coal than by hand-getting. 
Thwaites Brothers, of Bradford, sent one of their quick- 
speed air compressors, in which there is no time for the 
air to leak, the piston, thus ensuring an efficient dis- 
charge. A high speed is made possible by adopting the 
Holt inlet valves, which are nearly of the same area as 
the piston, while the air travels at a less velocity a 
the passages than in a cow compressor. The 
main inlet valves are coupled by a connecting piece, so 
that, when one valve opens the other closes, thus trapping 
the air which has entered one cylinder, and opening a 
passage for admission into the other. By means of a 
right and left-handed thread on the connecting piece, the 
amount of opening may be adjusted while running. Loaded 
auxiliary valves, working inside the main valves, prevent 
the latter from opening until the pistons have attained a 
speed at which the flow of air through the main valves 
is not sufficient to keep up the atmospheric pressure, when 
they open according to the s of the pistons; and 
when the piston speed diminishes near the end of the 


‘stroke, and the slight vacuum in the cylinder decreases, 


the auxiliary valve closes, while the main valve remains 
open to the end of the stroke, thus maintaining atmospheric 
pressure. A new and improved coal 
tipper, or “tumbling tom,” was shown 
in action by Wm. Cook and Sons, of 
Glasgow and Sheffield. It is provided 
with a shield, which retains the coal in 
the hutch until fully tipped, and then 
releases it, so as to diminish the fall 
and also check the impetus, thus allow- 
ing the coal to drop gently on to the 
screen and preventing breakage. The 
centre of gravity is arranged so that 
the tipper returns automatically to its 
normal position, and discharges the 
hutch at the back. This firm has 
patented a simple and secure method 
of hutch wheels on axles, so that they 
can be taken off readily without heat-. 
ing. A gibis keptin place by a pro- 
jection fitting into a small hole in the 

e. A cotter is driven in over it, 
and retained by a washer between it 
and the axle-box. 

Steam at 80 lb. pressure for driving 
machinery in motion was generated in 
a duplex-furnace boiler, by Penman 
and Co., of Glasgow, made of steel 
plates with flues welded at the longi- 
tudinal and flanged at the transverse 
seams, with cross tubes welded into 
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WESTON’S CENTRIFUGAL FRICTION PULLEY.—(See next page.) 


exhibited by Grant, Ritchie, and Co., of Kilmarnock, con- 
sists of a pair of engines, worked by ae air, 
driving by bevel a horizontal disc, armed with teeth 
set out right and left, which cuts into the face of ‘the coal, 
at a level with the floor, to.a depth of 3ft., or even 3ft. 6in. 
Although the machine is mounted on a truck, and draws 
itself along by a chain and chain wheel, it only stands 15in. 
high, so that it can be applied to a very thin seam. There 
are, moreover, screws for adjusting the machine to rise or 
dip workings, the axle-boxes being so constructed as to 
permit of the frame being canted to any angle with 
respect to the rail level. The maximum speed of cutting 
is 60 yards per hour, and under favourable circumstances 
the machine has holed or undercut 1000 yards in five shifts 
of eight hours each. 

The improved Gillott and Coe cutter, made and 
shown by John Gillott and Son, of Barnsley, has 
a pair of Qin. cylinders by 9in. stroke, working with air 
compressed to from 201b. to 301b. uare inch, on to 
a forged steel crank shaft, which drives the pinion takin 
into the slots of the horizontal cutter wheel. This wheel, 
carried by a steel bracket, makes about six revolutions 
and gives from 120 to 180 strokes a minute with its 
twenty or thirty steel cutters. It effects a clean cut of 
3ft. Gin. by 3in., clearing out the débris, either at the floor 
level—which it leaves ready for laying down the rails for 
the next cut—or in a parting between two seams 3ft. or 
more above the trains. The machine, which requires a 


by | height of 20in., draws itself along, in either direction, by 
i 


a wire rope and drum with adjustable crank feed. W: 

a pressure of 27 1b. per square inch, it has holed, in a hard 
tough fireclay, 25$ yards in five minutes, and 244 yards of 
solid: coal in fifty-five minutes with 301b, pressure, At 


the flue rings, so that no rivet heads 
or double thickness or edges of plates 
are exposed to the flames. The edges 
of plates are planed, and the rivet-holes 
are drilled through two plates together 
after being bent into form,so that there 
is no straining, drifting, or other injury. 
John Gillott and Son _ exhibited 
Arnold’s improved boiler flue and 
generator. The flue is composed of a 
series of rings rolled in barrel form 
and welded longitudinally with flanges 
for the transverse joints, which are 
rivetted together with a flat ring be- 
tween. The generator consists of one 
large tube of circular section, connected 
by a rivetted joint to the top of the 
flue just behind the bridge, and also 
to the bottom of the flue near the 
hind end of the boiler, thus increas- 
ing the effective heating surface and 
ensuring a circulation. The Glen- 
field Company, of Kilmarnock, showed 
Mahew’s automatic boiler-feeder ; and 
Mr. Thomas Potter, of Glasgow, Gillies’ 
equilibrium steam-trap; descriptions 
of neither of which would, however, be 
intelligible without drawings. 

The machinery in motion was 
driven by a compound balanced en- 
gine, with cylinders of 6in. and 12in. diameter and Qin. 
stroke, by iberton and Co., of Coatbridge. The 
low-pressure cylinder is placed behind the high-pres- 
sure; and its piston works on to the two-side cranks 
through two piston-rods, on either side of the high-pressure 
cylinder, and two connecting-rods. The piston of the high- 
pressure cylinder works on to the central crank, through 
the central piston and connecting-rod. As these 
are Pee to one another, the high-pressure piston moves 
in the direction to that of the low-pressure 
cylinder, advancing towards and receding from each other. 
As these opposing weights are the same, their momentum 
is always balanced, while the steam pressures are also in 
equilibrium. The exhaust of the sf ae cylinder 
into the valve of the low is regulated by the governor, 
while also acting on the valve admitting the steam 
into the high-pressure cylinder. The engine ran very 
sweetly at 360 revolutions; and it was said that 400 
revolutions are easily attained. The three dynamos for 
electric lighting were driven . a horizontal engine 

iving 30-horse power, by Thos. M’Cullock and Sons, of 
ilmarnock, fitted with Dr. Proell’s automatic expansion 
. An arrangement of endless rope haulage, erected 
under the directi : on of the executive committee, y= driven 
by a pair of cou haulage engines, 12in. 24in., 
fitted vith link for and also with com- 
posite wire rope pulleys. In one of these, the flange is 
adjustable, by hook bolts, to a }in. or lin. rope; and in 
the other a wood packing piece is used to make the adjust- 
ment. An improved friction clutch is brought into action 
instantly and without shock, though the engine may be 
running at full speed. 
‘The endless wire rope, lent by Messrs, Williams andCo., of 
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Wishaw, for the haulage arrangement, which gave visitors | 


a ride at one penny each, passed through an iron box filled 
with cotton waste on which tar was constantly dripping. 
The hutches engaged with the rope by a clip like a pair of 
crossed tongs, brought together from the side of the hutch 
by a right and left-handed screw and handle. These clips 
were carried with the rope round the guide pulleys. The 
brakes consist of a steel band passing over the upper 
portions of the periphery of two wheels, being pressed 
against them by a screw being brought down upon the 
part between the two wheels. A model was shown in 
action of Carter’s wagon coupling, which is worked from 
either side, so as to save the necessity of going between 
the buffers. The link is raised over the hook by an 
articulated arm actuated by a cross shaft and lever; and, 
if preferred, the lever may hang loosely at the side of the 
wagon. The parts of the arm may be shortened so that 
the link may pass over the hook, if the two are only Qin. 
apart. 


MISCELLANEOUS MACHINERY AT THE INTER- 
NATIONAL INVENTIONS EXHIBITION. 


Messrs. Watson, LarpLaw, anp Co., Glasgow, who 
have been awarded a gold medal, exhibit a number of 
their specialities, comprising patent hydro-extractors, as 
used by bleachers and dyers; centrifugal machines, such 


pivotted machine, in which elasticity is obtained by means 
of a dished iron or steel plate carrying the centre pivot, 
supported on solid india-rubber rings ; and an extractor 
of somewhat similar construction but driven direct by an 
electric motor, according to the patent of Mr. Watt, Liver- 
pool, so dispensing with all belts and gearing, and per- 
mitting the machine to be placed in a position to which 
it might be inconvenient to convey power by means of 
shafting, or even by steam pipes. here is also a pair 
of suspended or over-driven centrifugals, specially designed 
for sugar and chemicals, which we illustrate on page 347. 
The baskets are suspended by a hollow sleeve working on 
an internal spindle, india-rubber rings at the top giving 
the desired elasticity. An important feature in these sus- 
pended machines, in addition to the self-balancing arrange- 
ment, is the central discharge valve in the bottom of the 


basket, through which the material, after being dried, is 


| discharged on to a carrying band or into trucks below. 
| This is, of course, a much more rapid method than lifting 


the material out at the top, and is one which, owing to 
the special construction of the apparatus, is readily applied. 
In connection with the belt-driven machines, and also as a 
separate exhibit, is shown Weston’s patent centrifugal 
friction pulley, two views of which we give on page 347. 
The pulley A is fixed on the self-oiling bush B, in which 


| the shaft revolves freely, two driving arms C being clamped 


firmly on the shaft by means of bolts. These arms carry 
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WILD’S EXCAVATOR. 


as are employed in the sugar and chemical industries ; and 
a patent centrifugal friction driving and disengaging 
pulley ; as well as several forms of steel disc pulleys, and 
self-oiling bearings. The extractors and centrifugal 
machines, whilst varying very much in form and arrange- 
ment according to the pu for which they are 
intended to be used, are all characterised by one common 
feature. The revolving basket which receives the 
material from which the water or other liquid is to be 
expelled, instead of running in fixed bearings as is usual, is 
pivotted or suspended on elastic bearings, which permit the 
basket, if unequally loaded, to oscillate within certain limits. 
In dealing with textile fabrics more especially, it is impos- 
sible to load the basket equally all round, so that the 
machine is generally set in motion with one side weighted 
more heavily than the other, and under this condition with 
fixed bearings the vibration and wear are excessive, as the 
basket is compelled to revolve about a centre other than 
its centre of gravity, and very massive foundations are, 
therefore, necessary. With the elastic bearings, which were 
invented by Mr. Weston, the revolving basket is free to 
assume as its centre of gyration the centre of gravity of 
the loaded basket, thus automatically balancing itself and 
reducing vibration to a minimum. Hydro-extractors on 
this principle are made either to stand on an ordinary 
floor or foundation, or for suspension from a beam, frame, 
or wall, and examples of several different types are 
exhibited. Of these we may mention an under-driven or 


friction pieces D, the weight of which is proportioned to 
the speed fixed for the shaft. At this speed their centri- 
fugal action overcomes the restraining power of the steady- 
ing springs E, and causes them to press against the 
inner surface of the pulley, the pressure being so 
adjusted that, although sufficient to drive the machine 
when fairly started, it is insufficient to overcome its inertia 
at once. Consequently, slip takes place between the 
surfaces until the pulley attains the velocity of the driving 
pieces, thus gradually bringing the bucket to its proper 
speed without causing undue strain on the driving shaft 
and excessive wear and tear on the belt. The friction 
pieces are attached to the levers F, placed between the 
driving arms, and by means of wedges in the sliding collar 
G they are either left free to press against the rim of the 
pulley or are withdrawn from it, according as it is desired 
to start or stop the machine. A large pulley of this con- 
struction is at work in the electric light annexe, trans- 
mitting between 60 and 70-horse power. Its diameter is 
6ft. 3in., and width llin. Besides the machinery specially 
referred to here,there are several other matters of consider- 
able interest in Messrs. Watson, Laidlaw, and Co.’s exhibits. 
Notably, we may draw attention to a self-oiling bear- 
ing in which the ordinary oil cup is replaced by a small 
reservoir below, lubrication being effected by a piece of 
felt which dips into the oil and presses inst the under- 
side of the shaft. Throughout the work there is evidence of 
great care in design, as well as high-class workmanship. 


In the South Promenade, Messrs. Stothert and Pitt 
Bath, exhibit one of their steam cranes, working in con- 
nection with Wild’s patent excavator, a general view 
of the plant being given here and on page 349. The crane, 
which will raise a load of 5 tons, is of the usual 
type constructed by this firm, and is of exceedingly 
neat design. It is arranged to lift or lower, and slew in 
either direction at the same time, without reversing the 
engines, and the levers are all brought close together at 
one side so as to be well under the control of the attend- 
ant, who is placed in such a position as to command a 
proper view of his work. The engines have two steam 
cylinders, the steam chests being divided at the centre of 
the slide valve glands, so as to enable the rods to be formed 
with solid forged buckles for embracing the slides. The 
boiler is of the usual vertical type with internal fire-box 
and cross tubes, and is provided with a complete set of 
fittings of first-class description. The lifting gear is of 
single purchase, the heaviest loads being raised by means 
of a hanging block at the end of the jib. The crane 
is mounted on a massive cast iron carriage with four 
wheels fitted with improved travelling gear, which 
is brought into action by means of a friction clutch with 
internal expanding ring. In this way the driver is enabled 
to travel the crane instantly, without having to slow the 
engines, so avoiding loss of time as well as occasional 
fracture of the clutch and gearing. The slewing motion is 
taken from one end of the crank shaft by a set of bevel 
wheels and double friction cones, the cones being put in 
and out of contact by means of a central pin and 
cross cotter in the shaft, actuated by a coarse pitch 
screw. The contact is thus perfectly central and direct, 
and obtains the highest duty from the cones. The motion 
is transmitted by spur wheels to the geared roller path on 
the carriage. This path is not bol down, but is bored 
out and held by turned joggles, so that when the revolu- 
tion of the crane is suddenly checked, the ring slips and 
prevents shock, which would likely lead to breakage of 
the teeth; another advantage being that when the crane is 
working for a considerable time on one quarter, the path 
can be readily turned round in order to present a fresh 
surface for the travel of the rollers. The grab is 
shown by two sectional views on page 349. It requircs 
no special arrangement of crane for working it, 
beyond the addition of a pair of fixed suspension chains 
for carrying the ring A, the position of which need 
not be varied unless the height at which the bucket 
is to be discharged is altered. The crane is, therefore, 
serviceable at any time for ordinary contractors work. 
The engravings show a Wild’s grab with plate bucket ; 
Fig. 1, with the flaps open, in the act of discharging, and 
Fig. 2 with the flaps closed. Assuming the grab to have 
been filled and raised until the catches B B engage with 
the ring A, the body of the apparatus can be entirely sup- 
ported by the ring, and if the main chain is then run out, 
the flaps will open and the contents will be discharged. 
This is the condition of affairs shown in Fig. 1, the main 
chain having been slacked so as to bring the ball C below 
the counterweighted catches D D. The chainisnow wound 
up, the whole apparatus being raised by means of the ball, 
and the catches B B are drawn back by the tapered sliding 
ring. The grab will then be entirely suspended by the 
chain, and locked open ready for lowering by the brake for 
the next operation. When it touches the und the 
chain must be allowed to become quite slack in order to 
permit the sliding piece F to descend and force open the 
catches D D. The chain can then be wound up, and the 
grab is first closed and afterwards raised bodily with its 
load, until the top of the apparatus again enters the sus- 
pension ring. The grabs are made in three classes, suit- 
able for dredging soft material such as mud, sand, or 
grain; for digging hard sand or earth; and for lifting and 
digging clay. They are constructed almost entirely of 
steel, and have, we understand, given great satisfaction in 
working. The makers—Messrs. Stothert and Pitt—have 
been awarded a gold medal for their exhibit. 

On page 349 we illustrate the arrangement of gearing 
and barrels, of a patent steam derrick crane with locked 
jib, which is shown by Messrs. George Anderson and Co., 
Arbroath. The steam cylinders are vertical, and give 
motion to the lifting barrel A, either by means of a single 

ir of wheels, or by double gearing. The barrel B, for 
ifting the jib, works loose on the shaft of the main lifting 
barrel, and is brought into action by a pair of bevel wheels 
and a worm, which gears into a wheel with patent revolvin 
teeth. These teeth are made of tough cast iron, an 
revolve on steel studs inserted into the rim of the wheel in 
such a manner that they can be easily replaced. The wear 
and tear has, however, been found to be so trifling as to be 
almost imperceptible, even after several years of use. The 
crane is slewed by the worm wheels C C, which revolve in 
opposite directions, and are brought into gear, when 
required, by means of an ordinary cone friction clutch. A 
wind brake is provided, so that the crane may be kept 
fixed in any desired position. From the arrangement of 

earing it will be seen that unless there is an absolute 
Sustene of some part, it is impossible for the jib to fall, 
whether loaded or unloaded, it locked by 
the worm gear, so that it cannot be lowered except b 
means of the engine. The craneman has no ratchet pawl, 
to lift or replace in altering the radius, but has simply to 
work a single handle. Thisis one of the important features 
of the crane, and will doubtless be appreciated by those 
who are acquainted with the difficulty there often is in 
getting good and reliable cranemen. Flexible steel wire 
ropes are used both for lifting, and altering the radius, the 
barrels and pulleys being made specially large so as to 
reduce the bending as much as possible. The speeds are 
so proportioned that no alteration takes place in the eleva- 
tion of the load while the derrick is being raised or lowered. 
The cranes are constructed in several sizes; they are well- 
designed throughout, and well made. 


AND How1’s Brass LATHE,—In the description which 
we published at page 314 in our impression of the 23rd ult., it 
should have been stated that the lathe was Devoll and Howl’s 
patent, made by Messrs, Lee, Howl, Ward and Howl, of Tipton, 


| 
| 
‘8 
Fic.t. Fic.2 
ABT Are W 
AHN 
[| | (| | 
| 1 | | | | 
| | | | 
hy | | | 
| stale ( | | 
| 
| 
| 
| 


Nov. 6, 1885. 


THE ENGINEER. 


349 


INVENTIONS EXHIBITION—STEAM EXCAVATING CRANE. 


oo 


MESSRS, STOTHERT AND PITT, BATH, ENGINEERS 


i 


INVENTIONS EXHIBITION—STEAM DERRICK CRANE. 


MESSRS. G. ANDERSON AND CO., ARBROATH, ENGINEERS, 


BACK ELEVATION 


a 


' 
! 


SIDE ELEVATION 


\ 


- 


Sex 
= 


THE ANTWERP EXHIBITION. 
No. IX, 

_Iy our last impression we set forth at some length the 
views of Mr. Van den Kerchove on the subject of engine 
building. This week we illustrate the engine he exhibits 
at Antwerp; but before proceeding to describe it we 
must place before our readers the remainder of the state- 
ments and arguments with which this eminent Belgian 
engineer has favoured us. It will be remembered that he 
contends that first-class work is as easily produced, and 


costs as little to turn out, as second or third-rate work, 
provided the engine builder has got the proper machine tools 
and knows how to use them ; and we have briefly described 
the various parts of engines which he exhibits at Antwerp 
to illustrate his methods and his practice. It has been 
argued that perfection of polish is of no value to the pur- 
chaser. On this point, Mr. Van den Kerchove is quite 
positive. Polish is worth having, since it always guaran- 
tees to the purchaser the use of the best materials. It is 
not possible to obtain good polish with materials of inferior 


quality ; moreover, when these are made use of the very 
least defects and the very slightest imperfections in the 
execution of the work become so apparent, that for 
this reason alone many engineers prefer not to attempt a 
high finish. The more ordinary polish, less finished and 
less brilliant, does not show specks or defects in cast or 
wrought iron or steel. Work well polished is more easily 
preserved than that which is not. The absence of lines 
and scratches which accompany a perfect surface prevents 
the adhesion of grease and dirt; and it is only necessary, to 
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prevent the formation of rust, to keep the surface 
always in the same condition. An engine or a machine 
not so well polished does not offer the same facilities for 
keeping it in good condition, apart from the fact that the 
persons whose duty it is to look after them do not take 
that interest in them which they otherwise would, and the 


reservation of the engine, which generally represents a | 


amount of capital, suffers considerably in consequence. 


n these considerations it must be conceded that polish | 


is not a luxury, nor a thing absolutely useless. Moreover, 
as may be seen at the Antwerp Exhibition, Mr. Van den 
Kerchove has not used bright work extravagantly in his 
engine, and has substituted for it in many parts which are 
generally polished a black bronzing, such as is used in the 
manufacture of fire-arms, and which has a beautiful effect. 
His object, he tells us, in doing this is to do away with a 
great deal of the care and attention which is required to 
maintain parts difficult to get at in good condition. Other 
parts cast with great care are painted and varnished, and 
we certainly cannot re h him with having carried 
polishing too far, with a view to throw dust in the eyes of 
the a as is sometimes done by engineers when work- 
ing for an exhibition. As accuracy of workman- 
ship, it is evident that the greater this is the longer the 
—_ will maintain itself in condition and working 
order; and since its economical working absolutely depends 
upon a rumber of organs which must remain tight and in 
perfect condition, the engine will the longer retain these 
essential conditions. This is the natural result of carefully 
executed work which manufacturers are betterable to appre- 
ciate than anyone else. What advantage is there in having 
an engine which will only give its best economical results 
during a short period, and that then it should visibly 


small pamphlet he has distributed, at a durability of the 
| various working parts of his engines equal to that observed 
in the Whitworth machine tools, and by doing this he con- 
siderably enhances the value of his engines. Finally, he 
aims at another object—that of reducing to a minimum 
the care and attention required by his engine, for he has 
greatly reduced the number of adjustments, of which the 
maintenance, even by a clever workman, is a difficult 
matter, and even where he has not been able from practical 
considerations to suppress these, he has introduced means 
of adjustment which are so simple and efficacious that they 
do not require skilled attention. 

It will be seen from the foregoing that Mr. Van den 
Kerchove’s practice is somewhat different from that of 
many other makers. He holds that not only the econo- 
mical efficiency, but the durability, of a steam engine 
| depends on the care with which it is made, and the absolute 
+ accuracy of its parts. That which pretends to be round 

ought to be round, that which asserts it is flat ought to be 
flat. Perfect workmanship is found in machine tools by 
Sir J. Whitworth. A steam engine is as much a machine 
capable of being made with accuracy as a lathe or a plane, 
and should be so made; and Mr. Van den Kerchove holds 
that those who have not had practical experience of what 
minute accuracy will accomplish have no idea of the 
benefits which it can confer. Take, for example, the boring 
of cylinders. In nine cases out of ten cylinders are 
neither bored truly round nor quite parallel. ‘A conicité,” 
says Mr. Van den Kerchove, “ of one-fiftieth of an inch in 
|a cylinder will suffice to ruin a piston. To give an 
'example: It is not unusual to have to replace piston rings 


once a year, This is due simply to the fact that the rings | 


do not fit the cylinder all round. They wear where they 


or to the success of those firms who have practised it. 
Everyone knows how to turn out ‘brummagem.’ Few 
people, however, know how to turn out work which is 
irreproachable. Since this is the truth, why not acknow- 
ledge it; and without any false shame imitate the good 
example which is set her abroad, and she will soon regain 
her bygone reputation, and her immense market which 
imprudence and carelessness have so much compromised 
during the last few years.” 

Mr. Van den Kerchove is proud of his work, and justly 
so; and it is indisputable that what we have just quoted 
contains a most important truth. If we will only main- 
tain the reputation of our country, we shall continue to 
command markets which must be closed against us as soon 
as it is discovered that the name of an English maker is 
not a guarantee of special excellence. 

We shall now proceed to describe the engine we illus- 
trate on pages 353 and 356, and below. 

The engine is of the compound intermediate receiver 
type, with Corliss valves and trip gear made under the 
Corliss patents of 1879, shown enlarged by Figs. 3, 4, and 5. 
The cranks are placed at right angles. The small cylinder 
is 15in. diameter, the large cylinder 30in., and the strokes 
of both pistons are the same, namely, 5ft. The engine 
is built to run at any speed that will suit the purchaser 
between 66 and 72 revolutions per minute. 

The cylinders are cast in one piece with their steam 
jackets—Corliss’ patent—which are so constructed that no 
inequality of expansion or contraction will cause the metal 
| to crack, as is too often the case with castings of this 
| description ; they are also enveloped with a non-conducting 
material, covered with sheet metal lagging. 
| The piston employed was patented by Mr. Corliss in 


decline, not only so as to necessitate constant repair, butso rub. Then they cease to be true circles, and so does the 1879, and is constructed without screws, bolts, or any other 
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VALVE GEAR OF M. VAN DEN KERCHOVE’S CORLISS ENGINE. 


as never again to equal its original performance? The 
important point is that it should maintain itself as long a 
time as possible, and to obtain this it is absolutely neces- 
sary that all work should be executed with the greatest 
degree of precision, which should be carried even into 
the very minutest details, for by this means alone can 
the best performance be realised. 

Mr. Van den Kerchove assures us that his attention has 
long been directed to this important question by the 
extreme durability of the machine tools made by Sir J. 
Whitworth and Co. For example, a planing machine of 
large dimensions has been doing good service in Mr. Van 
den Kerchove’s works for the past fifteen years, and is 
still giving the greatest satisfaction, without ever having 
undergone the slightest repair. In the driving gear of 
this machine there is a shaft, which, whilst planing, runs 
at 375 revolutions per minute, and which makes more than 
1000 revolutions per minute during the return of the table 
carrying the work, and although this shaft runs in solid 
cast iron bearings of small length without bushes, there is 
not the least sign of wear in these parts. “It would 
almost lead one to suppose,” says Mr. Van den 
Kerchove, “that these surfaces are so perfect that 
rae d slide over each other without coming into contact. 
Indeed, as is well known when one examines into the 
action of two correctly made surfaces, properly lubricated, 
sliding one upon the other, it follows that if they are well 
proportioned to the load they have to carry, they do not 


touch, since the lubricant is constantly interposed between | 
them; and if perfect lubrication is assured, there | 


naturally results an exceptional preservation of the 
rubbing surfaces, especially if one can protect them from 
dust, and by careful cleaning from time to time prevent 
the formation of dried oil.” The results obtained with his 
machine tools M. Van den Kerchove has striven to realise 


cylinder, and fretting begins ; whereas, if the surfaces 

were what they ought to be they would, so to speak, float 

over each other.” With perfect workmanship Mr. Van den 

Kerchove has had one set of piston rings last for sixteen 
| years in daily work, and at the end of that time the piston 
| was quite tight. In another case a horizontal engine 
| piston worked for twelve years at 66 strokes per minute, 
_ and at the end of that time the greatest inaccuracy caused 
_ by wear did not exceed ;};th of an inch. “These are 
| incontestable examples which prove that good workman- 
| ship, aided by continual care on the of the engineer 
in charge, are able to augment the life of these parts of a 
steam engine which have most to do to an extent almost 
incredible.” 

No doubt a few other engineers both at home and 
abroad have practised great accuracy of workmanship, 
| but we are not aware that anyone has ever carried the 
system to as great a length as Mr. Van den Kerchove. 

We cannot conclude this portion of our subject without 
setting before our readers, in his own words, what Mr. 
Van den Kerchove has to say concerning the effect of com- 
petition on English engineers. “If England,” he says, 
“has lost her preponderance in the foreign market, if it is no 
longer the cradle of engineering, and others have outstripped 
her, nothing stands in the way of her regaining her lost posi- 
tion whenever she may choose to do so; but to enable her 
to do this, it becomes n , before all things, that she 
| should know what her competitors are doing, and not close 
her eyes to established facts. The working population of 


| world; the materials they use are excellent and cheap; 
| capital and means of rt are not wanting. What 
more does she require to successfully compete with her 
rivals? Only one thing ; keep to the right track, and not 
allow herself to be drawn into the too seductive way of 


in his engines. In doing this, he arrives, as he states in a | doing things by halves, which has never led to good work 


England is one of the most intelligent and clever in the » 


rts which might become loose, and thereby cause a 
ottoons it is light, but very strong, being cast hollow 
with ribs; the rings are cast from a special mixture, and 
are kept steam tight automatically. 

The mechanism which forms the principal feature of the 
engine is partly taken from Mr. Corliss’ patent of 1879; it 
differs, however, essentially from that exhibited at Brussels 
in 1880, the new engine having a central rocking lever, 
instead of a wrist plate, which suppresses a number of 
oe, and at oncé simplifies and improves the valve gear. 

¢ is known that the rapid a eye of the steam ports in 
the Corliss engine depends upon the positions that certain 
pins occupy with respect to the principal wrist _ ut 
in motion by the excentric; by an arrangement of knuckle 
joints, illustrated to a larger scale above, both the valves 
are opened at a greater speed than could be obtained by 
any other movement. 
condenser and air pump are very compact and 
si the fulcrum of the lever being fixed upon the cover 
of pump, which is vertical. All brackets attached to 
the foundations are thus dispensed with. A manhole is 
provided for getting to the valves without removing the 
pump cover. Beyond keeping the valves in order, this 
pump requires no attention, as it has neither stuffing-box 
nor piston rings, and it may make a great number of 
strokes per minute without noise, on account of its low 


piston speed. 

After the valve gear and the principal parts of the 
cylinders we come to the receiver, in the construction of 
which Mr. Corliss has introduced improvements worth 
the attention of manufacturers. These improvements 
consist in placing a superheater in the boiler flues, and 
pumping into it the condensed steam from the high- 
pressure cylinder and the receiver. A return pipe connects 
the superheater with the receiver, bringing back the steam 
thus produced which has been exposed toa higher tempera- 


} 
| 
7 | 
large | 
O | 
| 
| 
| 
| 
| 
© FIc.3 (9) 
| = ' 
¢ 
OZONE | | 
| 


Nov. 6, 1885. 


THE ENGINEER. 


351 


ture than the steam in the boilers. This steam mixes 
with that already in the receiver, and raises its tempera- 
ture on its passage to the low-pressure cylinder. 

The excellence of his workmanship has enabled Mr. 
Van den Kerchove to suppress most of the stuffing-boxes 
in his engines. He has replaced them by a very simple 
metallic joint, which is absolutely tight and very durable. 
He believes that he will succeed in suppressing the piston- 
rod stuffing-box. He has, as a matter of course, done away 
with all red lead joints, replacing them by dry ground 
joints, which are absolutely trustworthy. The engine 
exhibited is also a striking example of elegance and the 
economical use of material which Mr. Corliss has accus- 
tomed us to since the introduction of his first engine. 
Mr, Van den Kerchove has, as may be seen, adhered 
most strictly to the conceptions of the American 
engineer, who has found in him his most worthy disciple. 

The great leather — on this engine, without 
cross seams, was supplied by Messrs. Sampson and Co., 
who have also supplied what is believed to be the largest 
belt ever made—75in. wide—for a very powerful engine 
constructed by Mr. Van den Kerchove. The engine exhi- 
bited at Antwerp will indicate 400-horse power. It may 
be worth while to state that Mr. Van den Kerchove has 
made 36,000-horse power of steam engines up to the 
present. Thus to Herr Krupp alone he has furnished 
9625-horse power in eleven engines, of which one indi- 
cates 2500-horse power and four 800-horse power each. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.] 


HYDRAULIC RAM CONSTRUCTION, 


Srr,—In 1874 I was favoured by a firm of plumbers in Water- 
ford with an order for a 3in, hydraulic ram. They had heard that 
I improved several old Dublin-made rams by putting the snift valve 
in below the delivery one, instead of over it, in the neck of the air 
vessel, and by doing so had got them to work on for years instead 
of months, or even weeks, without the aid of the plumber. The 
ram ordered was to throw water 7O0ft. high, at a distance of 500ft. 
from where it was to be fixed. The water supply was to have a head 
of 9ft., and force up at least 250 gallons per hour to the tank. I set 
about getting up what I thought might turn out to be an improved 
form of ram for the situation, and be well fit to put up the quantity 
required, The inclosed illustration is of the ram I produced ; five 
of them have now been at work, and gue on working without 
stopping for upwards of five years, and two considerably more, 
before they required new leather put on the valves, or, in fact, I am 
informed, any repair whatever. They are completely self-supplying 
with air for the Py sg sa of the air vessel, as proved by experi- 
ment with one of them by a gentleman fully competent to note all 
particulars, I supplied him with a 3in. ram to go down to his 
estate in county Tipperary, where he got it fitted up by his own 
workmen, convenient to his mansion. I mounted the air vessel 
with gauge glass brackets, and a glass to show the height of water 
and quantity of air in the interior, and after he got it fixed and 
working to his satisfaction, made the following experiments :—On 
allowing the water to force 
the ait out of the air 
vessel till no more would 
come, the thumping in the 
machine was by this time 
so very violent that he 
stood by it expecting every 
moment to see it burst, 
or at least some of the 
joints to give way; but 
the bangs of 100ft. of 
3in. drive pipe, with 11ft. 
of head, had no bad effect 
upon it, and in course of 
an hour the thumping got 
very much moderated, and 
air began to show in the 
glass again. By carefully 
timing it, with a view to 
see how long it would 
take to fill the vessel with 
air again, it was seen to 
accumulate at the rate of 
quite two inches per hour, 
This experiment was gone 
over several times, with 
the same satisfactory results. The ram in question has been work- 
ing since June, 1878, without requiring repair or giving any trouble 
whatever, 

I presume the illustration, from ins: on, will sufficiently well 
oxy the general construction of this ram ; but in addition to 
its appearance, I will try in a way to describe something like its 
action. The water, in its course down the drive pipe and through 
the ram, has to encounter no corners or projections to cause it te 
part with any of its force when the waste valve shuts. There is 
no jerking of the water at a right angle up into the machine, as in 
most rams, but it passes on with all its energy, always saving pipe 
friction, round an easy curve up through the delivery valve, carry- 
ing with it the air taken in by the snift valve. This small portion 
of air by its elasticity at once throws wide open the hinged, leather- 
faced clack delivery valve, which in turn is again as quickly shut 
by the stratum of water and air contained in the clack chest, the 
moment the impact gets overcome by the internal resistance, and 
at the same time the quick closing of the delivery clack throws 
down the water contained in the curved part of the ram, thus 
ire the snift and waste that moment 

rops, and the o; tion goes on again. From letters in my posses- 
sion, the etnel me threw 3000 gallons in ten hours, and the 
latter 400 in one hour. W. RopERTSON, 

Dublin, October 26th. 


PATENT-OFFICE ADMINISTRATION, 


Srr,—I am sorry that you should lend your columns to the 
detractors of meritorious inventions, and it is a matter of some 
snrprise that Mr. Mayo’s letter should have been inserted. Where 
has that gentleman been living, and where, too, have you been, 
Mr. Editor, that neither of you should know of the great dis- 
covery patented by Mr. Fell? I assert, without fear of contradic- 
tion, that Mr. Chamberlain is entitled to the gratitude of the 
whole civilised world for his Patent Act ; and if no other evidence 
were forthcoming, I would point to the fact that Mr. Fell’s 
patent is one of its direct consequences. I regret ex ingly 
that you have so entirely failed to appreciate its importance. 

When making a search the other day I came upon another 
remarkable invention, which, if I am not mistaken, will in future 
ages be regarded as the discovery of the nineteenth century. Had 
it not been for Mr. Chamberlain, Dr. Jaeger’s invention would 
never have seen the light, and the nation would have gone on 
deteriorating until Englishmen became an emaciated race of p' 
bypothondeiees. The only thing I have to say about it is that the 

vernment ought to have suppressed the patent and rs it 
secret, reserving it for use in the Army and Navy; and if Dr, 

's specific were introduced we might defy the world—Per 


mare, per terram. I enclose a copy of the specification, in the ho 
that you may be able to print a few culate : wi 


“ Complete specification.—I, Gustav Jaeger, of Stutt 


, in the 


Empire of Germany, doctor of medicine, do hereby declare the | . 


nature of my said invention for ‘ Improvements in the preparation 
of food and other articles for medicinal purposes,’ and in what 
manner the same is to be performed, to be particularly described 
and ascertained in and by the following statement :— 

“Whereas by the method of analysing known as ‘neural analysis’ 
of the effect of inhalation and exhalation of the human body and 
of the different scents brought into contact therewith, I have dis- 
covered that the scent or smell of the hair of healthy females 
possessing good digestion possesses energising and animating 
influences, and is advantageous to the health. Rut the hair to be 
so used must be entirely free from oils, ointments, or cosmetics. 
Now the object of my invention is to utilise such discovery in a 
practical manner. 

‘‘T prepare the said hair scent extract in the following manner: 

‘* After having procured hairs of the necessary quality, by means 
of the neural analysis, it is cut into small pieces and rubbed with a 
nine-fold amount of milk-sugar. Of this mixture a portion is 
rubbed with milk-sugar in the proportion of 1 to 9 for one hour, 
and this proceeding is then repeated for the third time, so that the 
third strength then represents the thousandth dilution. The 
fourth strength is made with water, and the further dilutions are 
to be effected with the purest alcohol, and always in the propor- 
tion of 1 to 10, so that the fifteenth operation gives a dilution of 
1 milligramme in a million of metertons. One of these alcoholic 
dilutions lying between the fourth and fifth strengths can be added 
= —_ to water used in the preparation of viands and similar 
objects, 

“*The degree of dilution may be varied to any extent. As 
regards the hair to be used, it must be mentioned that not every 
kind of hair has an equally favourable effect on all persons. The 
hair of a fair person is more successful on fair-haired persons than 
on dark-haired, and vice versd; in the same manner the difference 
of race is of importance. The selection of the hair requires 
great care and attention, as the hair of sick persons, or those who 
possess a bad digestion, is incapable of producing a healthy influence. 

“* Having now particularly described and ascertained the nature 
of my said invention, and in what manner the same is to be per- 
formed, I declare that what I claim is:— 

“*(1) The use of hair scent extract as an addition to food, sub- 
stantially as and for the purposes héreinbefore described. 

‘*(2) The method and means of procuring, extracting, and pre- 

ring the aforesaid hair scent extract, ontatiatioiie as herein- 

fore described. 

**(3) The use of hair scent extract as an addition to any kind of 
food or perfumery, substantially as hereinbefore described. 

“Gro. DownINc, 


** Agent for Applicant. 
“ Dated this 5th day of January, 1885.” 


Pray excuse the warmth of my feelings ; but many inventors are 
staying here, and Mr. Chamberlain’s Act enables us to prevent our 
ideas from being stolen from us. I could tell you some strange 
stories of wrong and robbery, but I forbear. One man I know had 
very nearly invented the perpetual motion, when it was taken out 


of his hands by someone who has since made a large fortune. It 
only needed the addition of a single wheel. 
Hanwell Asylum, October 26th. AN INVENTOR. 


S1k,—With reference to the letter of Mr. Fredk. Brown in your 
impression of the 30th ult., I gave in my letter an illustration from 
Brown and Guinery’s specification of the lock which most 
resembled mine, and was the one on which the decision mainly 
rested. The lock figured by Mr. F. Brown is to all intents and 
a a modification of the principle involved in mine, the 
ever arm being reversed and suspended by the tail instead of apex, 
so that the leverage employed in mine to project the bolt is trans- 
ferred to the tumbler or handle—a strange “‘improvement.” I will 
leave your readers to judge whether the two specifications do not, 
as reported by the Patent-office Examiner, ‘comprise the same 
invention.” My object was to show that the Patent-office after 
having sold to one inventor the exclusive rights to manufacture 
and vend the article described in his specification, were prepared to 
again sell the same patent rights to any number of subsequent 
applicants for a precisely similar invention, provided the descrip- 
tion and drawings were not “‘ identical” even in the detail of an 
added or omitted pin, leaving the unfortunate inventors to defend 
their purchased rights in a court of justice. It may well be asked, 
if this imposture is to prevail, what is the use of Patent-office 
examiners and other costly staff? It would be far better to let 
some small boy seal a patent for every applicant, and let the money 
extracted from inventors and paid to these officials go towards 
defraying the expenses of a ‘‘ court of justice” to establish some 
claim to a patent right. E. R. WETHERED. 

Woolwich, November 2nd. 


THE DEVELOPMENT OF INVENTIONS. 


Str,—I certainly expected to see this subject more fully discussed 
in your valuable columns, considering the number of your readers 
interested, and as you have favoured us with an editorial article on 
the subject, dissecting and laying bare our ideas, but not much 
helping the matter forward, I will, with your permission, say a few 
more words on the subject. 

In your first paragraph you gy oy with the poor inventor, 
and then you turn round on him for taking to inventing when 
other trades fail him, and, as a matter of course, his inventions are 
valueless. Their value would be decided by the company, when he 
made his application for assistance. There are other inventors of 
a different class to the above. You say, ‘‘A single company to 
investigate and test, even in a preliminary manner—in fact, be a 
weeding-out association for the inventors of the United Kingdom— 
would require great capital, a huge staff of highly-paid experts, 
eminent patent lawyers, &c., and then the company would be onl 
on the threshold of its work,” &c. To this I reply, all things 
must have a beginning before they become a huge concern, which 
I think this would do in a short time, with huge profits in due 
course. The weeding out would be a part of its duties. The 
directors and executive committee being patent agents and experi- 
enced persons, your objections would be met; and, again, you say, 
“*The company must be good financiers, as this would be purely a 

peculative investment of a decidedly risky and hazardous nature, 
&c., and would perforce take a large share of the profits, as only 
the plans accepted by the company would receive assistance.” 
The risky part of the venture would be very small, and the com- 
pany’s share of 10 ead cent. on all profits from royalty, sale, &c., 
through their own hands, would be a good profit on most of their 
transactions; and, again, you say, ‘“‘That however poor an 
inventor is, he does not need the aid of money to obtain 
an opinion on his invention, but by advertising, and sending 
descriptive sketches to two or three respectable firms, &c.’ 
Advertising costs money; he would submit his designs to the 
company, without hawking them all over the country, distributing 
his ideas gratis wherever exhibited. The company would necessarily 
be an honourable ee simply by their position to the public. 
Again, you say he could save sufficient out of his annual drink bill 
to form a fund of his own for development of his ideas, and ought 
to spare enough time from the public-house to make his own 
drawings and models. In another book it is written, all men are 
liars; you say, all men are drunkards. I have made fair drawings, 
working models, and submitted them to other parties with no 
result, yet I think that these, with others I have, will take a 


uny | favourable turn some day; and you finish with, having embarked 


on an adventurous sea, to grasp the helm and use all our energies 
to reach by our own exertion t pve ryt haven of fortune, On 
this subject I am at sea, trying steady sailing and tacking to enter 
the harbour of fortune; but being in a storm with high tides 


running, or in other words, poor, you miss your stays and require 
some friend to throw you a rocket line or lifebuoy in the shape of 
scientific advice and assistance. ; 

I would have replied to this sooner, but have been waiting for a 
better pen than mine to ti this subject, and so lead to 
the forming of a company. I am afraid to ask you to lay this 
matter before your personal friends, as your article is not very 
encouraging; but you must know that the fire, life, accidental, 
and other assurances run great risks, paying good dividends, yet 
nothing to what this would do once it was established. Ido not - 
consider the risk anything like what you have stated it. After 
“R. H. N.” set this Pall rolling, why does he not follow it up? I 
hope to see several letters on this subject in your valuable paper. 
I fully agree with “J. E. A.’s” letter of the 11th ult. A great 
advantage to members after the acceptance of their plans would be 
a register hung up in the company’s office for the inspection of 
engineers and others, who would have greater faith in any inven- 
tion that they found there than if it were submitted to them by 
the inventor himself ; and, again, engineers would know where to 
look for likely things, when an inventor would not know where to 
find a friend. Ww. 5. 

Manchester, November 3rd. 


RAILWAY COUPLINGS. 

S1r,—One of the most useful matters which received attention 
at the recent; Railway Servants’ Congress at Leicester was the 
very important subject of improved coupling applianccs on railways 
to avoid the necessity for the servants having to go between the 
wagons to coupleor uncouple them. Last year alone 130 men were 
killed and 1305 injured whilst engaged in shunting operations, and 
during the last seven years 1081 have been killed and 9256 injured 
from similar causes. The Amalgamated Society of Railway Ser- 
vants has for years given the question very serious attention, and 
at the Congress at Leicester a fortnight ago a report was received 
from the sub-committee stating that nothing short of a trial with 
the full-sized and actual working appliances can be relied upon, 
and recommending for the careful consideration of the meeting the 
propriety of setting aside a sum of money to award in prizes to the 
owners of couplings that best fulfilled certain necessary conditions. 
The fact that the servants themselves are in carnest in the matter 
is clearly shown by the vote of £500 towards theobject. The diffi- 
culty, however, which now has to be overcome, is that of obtaining 
the use of a few wagons and a piece of line upon which the experi- 
ments can be conducted. I am requested to direct the attention 
of your readers to this difficulty, in order, if possible, that some 
railway company may be induced to give the necessary facilities for 
a full and fair trial of coupling appliances which have for their 
object the saving of the lives of railway guards and shunters. 

CLEMENT E, STRETTON. 

40, Saxe Coburg-street, Leicester, October 30th. : 


LARGE OUTPUT OF BESSEMER STEEL. 

Str,—I have received from the United States a record of the 
output for the week ending 4 p.m. Saturday, September 26th, 1885, 
of a pair of 7-ton Bessemer vessels, which shows the large total of 
551 heats, producing 4005 tons of Bessemer steel as the output for 
the week. This I may tabulate as under :— 


<2 _75 blows, making 545 tons. 
Tuesday ss 775 yy 
Wednesday 9 691 ,, 
Saturday 60 ,, 
551, 4005 


This is, I believe, the largest make for one week that has yet 
been recorded even in the States, and is very greatly in excess of 
the output from any English plant of the same nominal capacity. 


W. H. GREENWOOD. 
Firth College, Sheffield, October 29th. 


DR. LODGE’S MECHANICS. 

Srr,—In your issue of October 30th there appears a letter signed 
“@, TI.” commenting on your review of Dr. Lodge’s Mechanics, 
in which he praises Dr. Lodge for adopting his own definition of 
inertia, viz.:—‘‘ Capacity for Motion.” I have not seen Dr. 
Lodge’s book, nor do I care to see it, if he has in reality adopted 
that definition. Perhaps ‘‘. 11.” will kindly answer the following 
questions :—(1) What is the derivative meaning of inertia? (2) 
What is his definition of motion? (3) Does the inertia of different 
bodies vary directly or indirectly as the weight of those bodies ? 
(4) Does the acceleration produced in different bodies by a given 
moving force in ‘a given time vary directly or indirectly as their 
weights? I always have been, and am still of the opinion that 
inertia possesses exactly the same property as a Parnellite member 
of Parliament, viz., ‘‘ Capacity for obstructing motion,” although 
the latter effects his object by motions. 

DonALpson. 

4, Westminster-chambers, November 3rd. 


THE EFFICIENCY OF TURBINES, 

Srr,—One of your correspondents asks what is represented by 
the letter m in my equations relating to the horse-power of 
turbines. He will find its definition in article I., immediately 
preceding equation 2, where it is first used. It is a numerical 
fraction or ratio. For radial flow turbines it is that fraction of the 
complete cylindric area corresponding with the axial depth of port 
through which the water actually flows. For axial flow turbines 
it is the similar fraction of the complete annular area correspond- 
ing to the radial breadth of port. In some respects the equations 
would be simplified by using Ai and A- for the inlet and exit 
water sections, but important advantages would be lost by this 
substitution. Ropert H. SMITH. 

Mason College, November 2nd. : 


S1r,—I have read Prof. Smith’s article on turbines. It seems, 
as far as I understand him, that the result of his investigations is 
that the top or entering edge of a turbine bucket should be straight 
instead of curved. Will he kindly give me a practical example of 
the gain? I have a turbine 2ft. in diameter working on a 30ft. fall. 
It has curved blades of the usual form. I am assured by the maker 
that its efficiency is 78 per cent. What would its efficiency be if 
the blades were straight at the entrance? - ; 

My opinion is that Professor Smith has discovered something not 
worth having ; but I may be wrong, because I am only 

_November 2nd, A Mier. 


WATER METERS, 

Srr,—You publish under the above heading in your issue of the 
30th ult. a letter from a Mr. Muller, who expresses his ‘‘ humble 
opinion” to the disparagement of my ‘‘ Uniform” positive water 
meter, of which you gave a notice in your issue of the week previous. 
Had Mr. Muller been a little more ‘‘ humble,” and not expressed 
his opinion at all, he would have saved himself from making 
several blunders. This gentleman expresses his doubts as to the 
accuracy of my statements with regard to the efficiency of my 
meter. I would merely state in reply that Mr. Muller has not 
taken the trouble to test my meter, but makes his criticisms by 
the light of his theoretical knowledge, the fallacy of which is 
proved by the fact that several hundreds of my meters are now 
satisfactorily at work in various places, which would assuredly not 
be the case were there any truth in his surmises. 

Further, I shall be pleased to show Mr, Muller, or any other 
gentleman interested in the question, that my meter will neither 
‘cause a considerable loss of head of water”—as a matter of fact 
it will work accurately with lin. head—nor will it “‘ allow large 

uantities of water to flow through without registration.” This, 


think, should be more convincing than any statement or opinion, 
High Holborn, London, W.C. G, KENT. 
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HEDGES’ SWITCHES AND CUT-OUTS. 

Tue Globe Electrical and Engineering Company’s exhibit at 
South Kensington is almost a complete display of Mr. Killing- 
worth Hedges’ inventions in electrical accessories, and includes 
his well-known switches and contact breakers, which were first 
shown at the Paris Exhibition of 1881, as well as many fittings 
of later design. Electrical engineers are well acquainted with 
the circular contact pressed down by a spiral spring, which is 
employed in the Hedges switch. In the newer forms exhibited, 
this spring is concealed in the base of the switch, the same good 
eontact being produced by making the movable rubbing surface 
of bent copper, which gives a very large bearing and can be 


Fig. 1 


easily renewed. Switches on this plan are made for currents up 
to 250 ampéres, but for the small contact-breakers, for group or 
incandescent lamps, a new type has been introduced, which we 
illustrate by Fig. 1. The contact-arm is kept up to its work 
when the current is passing by means of a wiping-spring 
engaging on the short end of the arm. This spring prevents the 
switch being left partly on, but does not take the spark when 
the switch is turned off; this is formed on the long tailpiece, 


Fig 2 


where it cannot blacken or harm the actual contact of the 
switch, which in all instruments must be kept clean and free 
from corrosion. A very large assortment of Hedges’ cut-outs 
is exhibited, also devices for automatically putting resistance 
into the circuit on the melting of a fuse. Figs. 2 and 3 
illustrate the plan adopted for substituting a spare fuse 
of higher melting value for that broken, in fact, re- 
establishing the circuit automatically. This may appear a 


short-sighted policy, in that the first object of a cut-out is to 
guard against excess current ; in practice, however, it is found 
that sensitive fuses, such as are absolutely necessary for com- 
plete protection from fire, are often broken by a careless 
attendant switching on the wrong circuit. With this apparatus 
the lights would not be extinguished, as the excess current 
would be taken by the greater resistance, and nothing less than a 
short circuit would melt the spare fuse and extinguish the lights. 
In another form of duplex cut-out shown by Fig. 4, the spare 


O Fig.#. O 
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mica foil is brought into the circuit by the insertion of the plug 
in the bottom hole ; as shown the current traverses the foil on 
the right hand. Thecut-outs are of the same design as we illus- 
trated in connection with the Philadelphia Exhibition, but the 
mica foils or fuses have been greatly strengthened in 
the ends used for contact, so that they are now far easier 
to insert than a piece of lead wire. Fig. 5 shows a plan and sec- 
tion of the improved fuse ; the fusible part is surrounded by mica 
which protects it, but does not interfere with its expansion when 


HALL AND VERITY’ FLEXIBLE COUPLING. 


heated, so that each fuse may be relied on to give way within 3 or 
4 per cent. of the current with which it is marked, and can be 
therefore inserted to protect the lamps against any excess current 
which is likely to weaken the filament. Among the recent im- 
portant installations which 
are protected throughout by 
H ’ system of mica 
foils, that of the Compagnie 
Générale at Antwerp may 
be mentioned. Various 
sizes carrying currents from 
O 10 to 800 ampéres are em- 
for the house-to- 

ouse distribution of elec- 
tricity in that city. A new 
form of automatic cut-out 
is also exhibited (Fig. 6). 
It consists of a weighted 
(e) lever, held up into its place 
by a small catch, which 

is tripped by the action of 
an electro-magnet _— in a shunt circuit, and which releases 
the weight and thus opens the circuit directly the current 


© 


| 
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exceeds a given amount, which can be regulated by adjusting 
the armature. The advantage claimed by Mr. Hedges for this 
plan over that introduced by Messrs. Woodhouse and Rawson is 
that by placing the electro-magnet in shunt circuit a very small 
amount of current—in practice about one quarter of an ampére 
—is sufficient to operate the tripping gear, and thus control any 
number of lamps, while the instrument with the magnet in series 
will only protect @ given number of lights, according to the gauge 
of wire used in winding its coils. 


HALL AND VERITY’S PATENT FLEXIBLE 
COUPLING. 

WE some time since gave illustrations and description of a flexible 
crank shaft, patented by Messrs, Hall and Verity, Brightside 
Steelworks—Messrs. W. Jessop and Sons—Sheffield. We now 
publish engravings of a flexible coupling for screw shafts, 
patented by Messrs. Hall and 

This coupling is particularly applicable for coupling up the 
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“various lengths of shafts comprising a screw shaft, inasmuch as 


a shaft so constructed can easily adapt itself by yielding at the 
couplings to any irregularities in its line of bearings, and so 
conform to the ever-varying contortions of the hull of the 
vessel which occurs through causes too well known to need 
enumerating here. Fig. 2 is a section of the coupling; 
Fig. 1, end face of driving shaft; Fig. 3, end face of driven 
shaft; Figs. 4 and 5, plan of coupling with and without a 

plate; Fig. 6, astern elevation of coupling. The end of 
the driving and driven shaft A B is cupped out to receive a ball 
G which is inserted between them. On the end of the driving 
shaft A is cast or forged a disc C, which has formed on its face 
three projecting jawsE. These jaws E being geared into similar 
jaws F formed on the face of a corresponding disc D cast or 
forged on the end of the driven shaft B, form the connection 
between the two shafts A B. In order to keep the ends of the 
shafts in contact with the ball, suitable bolts H are passed 
through both discs C D, fitting loosely in their bolt holes ; under 
each bolt head or nut is placed a spring washer I. Not only by 
this arrangement are the parts thus kept in close contact, but 
the spring washers admit also of the discs separating and closing 
upon each other when the shafts are rotating with any irregular 
or angular movement. For the purpose of taking up the back- 
lash and com ting for the wear, should any occur, on the 
jaw faces E y the driven astern faces of the jaws F on the driven 
shaft B are fitted with adjustable face pieces H made in wedge 
form, and which are separately secured by a hook bolt M, the 
head of which fits into a recess formed in the face of the jaw. 
The driving ahead faces of the jaws E on the driving shaft A 
may each, if preferred, be faced with a parallel face piece L made 
of suitable material to suit the solid corresponding jaw faces F 
in which they come in contact with. Each of the adjustable, 
and also the parallel, face pieces are slightly rounded upon their 
faces to admit of any irregular or angular movement of the 
shafts before referred to. To prevent any chance of accident 
from the projecting part of the adjusting face pieces, brackets N 
are fitted on the periphery of the disc D, and these brackets are 
then encircled by an iron hoop Z, which is made in halves and 
secured by set screws P, 

The patentees have had one of their couplings at work nearly 
twelve months with one shaft purposely thrown out of line 
three-quarters of an inch, and it is still working perfectly satis- 
factorily. 


PRESENTATION TO Mr. R. Prick-WILirAMs, M. Inst. C.E.—A 
very handsome testimonial has been presented to Mr. Price- 
Williams, M. Inst. C.E., by 105 of his intimate professional 
friends, in recognition of his services in the advancement of engi- 
neering science, and especially ef his investigations into the subject 
of Bessemer steel and its applicability to the manufacture of rails, 
the maintenance and renewal of permanent way, the economy of 
railway working, the probable duration of our coal supply, and 
numerous other important questions upon which he » with 
remarkable care and ability, collated statistics of utility. 


ADDITION TO THE RusstIAN Navy.— On the 2nd inst. the 
Emperor and Empress of Russia arrived at Gatschina to launch 
the new armour-plated cruiser the Admiral Nakhimoff, at the 
Baltic Works, and also to lay the keel-plate of another vessel, a 
torpedo cruiser, of the most modern description. The talented 
and popular head of the works, M. Casey, received their Imperial 
Majesties and others, and on their departure entertained a large 
number of admirals, engineers, and members of the press at 
luncheon. The Admiral Nakhimoff is another of the so-called 
Admiral ships of recent construction. She was begun in December, 
1883. Her measurements are—length along loaded water-line, 
333ft. ; breadth of beam, 61ft. ; medium depth, 25ft. 3in. ; dis- 
placement, 7781 tons ; compound engines, indicated strength; 
armament, eight long range 8in. guns, ten 6in, guns, and torpedo 
cannon, This is the first war ship in which all the steel and iron 
used is of Russian home production. The torpedo cruiser, Ileen, 
now begun, is named after Lieut. Ileen, who assisted in burning 
the Turkish fleet in Tchesme Bay, in July, 1770, after a fight in the 
channel of Scio. Although English and German historians assert 
that the fireships sent against the Turks on that occasion were 
directed by the English officers in the Russian service, under Count 
Orloff—Lieutenants we Mackenzie, and Elphinstone—the 
Russians now claim the chief merit of that great exploit for Lieut, 
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THE ANTWERP EXHIBITION—400-HP. CORLISS ENGINE. 


M. VAN DEN KERCHOVE, GHENT, ENGINEER. 
(fr description sce page 349.) 
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KEEN AND SONNENTHAL’'S DOUBLE HOOK 
PIPE WRENCH. 
THE adjustable double hook pipe wrench illustrated by the 
accompanying engravings is made by Messrs. Selig, Sonnen- 
thal, aud Co., of Queen Victoria-street, and is intended to 
take the place of the old-fashioned pipe tongs, Although 


numerous forms of pipe wrenches intended to take the place 
of tongs have been ronghs out, the old tongs still hold their 
place, and the reason is probably that the new tools cost more 
than the tongs, and some of them are too heavy, bulky, and 
too limited in range, or too complicated. The double hook 
pipe wrench we illustrate is very light, yet, being made of 
steel, it is strong. Jt gives a powerful_grip without crushing 


hooks, one each side of lever, one of which can be dropped 
or taken off for narrow spaces, as shown in the engravings. 


Society oF ARCHITECTS.—On Tuesday, November 3rd, the | 


presidential address to the Society of Architects at the commence- 
ment of the session, 1885-6, was delivered Mr. H. R. Gough, 
F.R.LB.A., at the Freemason’s Tavern. He referred at some 
length tg the work of the preceding year, to the rapid accession of 


with 
bition since he has himself held the position of president, pointing 
out that such conferences, in which architects and manufacture: 
take part, is productive of good to both. With regard to archi- 
tectural competitions, he advocated the issuing of such conditions 
as would leave competitors a considerable t of freed 

“* Architects,” he said, “should be told exactly what a building is 
to be used for, but should be left to work it out, each in his own 
way, instead of being fettered and all their genius crushed out 
by hard-and-fast rules,” and he instanced the War-ofiice and 
Admiralty competition, where the Government set an almost im- 
possible task demanding an amount of accommodation far in 
excess of the capabilities of the site. Against the present Trades’ 
Union system, by which all architects are paid alike at the rate of 
5 per cent. on the value of a building, he spoke strongly, urging 
that well-known men should ask for a higher percentage, taking 
only so much work as they are well able to perform, and that 
younger and inferior men should be permitted to accept less. He 
also urged that architects should again become master builders, as 
they were in the middle ages. In conclusion, he alluded to the 
proposed formation of provincial and colonial branches, and to the 
scheme now occupying the attention of the profession, for the 
—~ ho with the society of the many existing provincial 
societies, 
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TENDERS. 
LUTON SEWAGE SCHEME.—ABSTRACT OF TENDERS FOR RISING MAINS, &c. 
| §—12in No. 10 of 
1570ft. of 230ft. of 5—léin.  6—12in. or 16in. Stone's 12in. | 
ldin. pipes. 12in, pipes. to bends. jin. bends. tees. sin, 
2in, nm,  12in, Sin. | valve, | 
Name of firm. Address. tayer | cap. | cap. = Totals. Remarks, 
s 
C. E, Firmstone Bros... .. Stourbridge .. .. .. ..15 7 1066 510 9 5 108 5102 S$ 0€12 00 S$ 052 013 0 032 0.912 056 022 8 0216 0216 0212 0158 6 79 5 01310 S 8 Only the 12in. 


Jas. Oakes and Co. . Alfreton .. 
J. and 8. Roberts .. -- West Bromwich .. 
Teesside Iron and Engine 


-. 18.10 1085 1S 


Works . Middlesbrough, Yorks oof 4 1203 13 
Stanton Iron Company .. Stanton-by-Dale, Derby ..'13 10 /1085 18 
Cochrane, Grove, and Co. .. Middlesbrough-on-T 15 4}$1206 18 
Clapham Bros. . Wellington .. .. .. ..1510 1242 18 
Newton, Chambers, and Co. Thorncliffe, near Sheffield..16 6 1256 0 
Butterly Company . Alfreton .. ..15 10 1242 18 


to 


7311013 9 Specia ls at £8. 160 per ton. | — - 


49 
49 6 109 5 0212 01012 00 7 040 010 0 0.36 01016 050 0 
9 


2 


49 § lll 3 4112 0010 00 6 432 08 0 028 08 8 046 0 


1éin, plain 

pes guaran- 
| teed to stand 
| test at our 


| | | works. 
48 6 9715 0115 00 9 00 6 638 0910 031 0 9 6 049 01912 6214 O211 O2 1 81ES 6 79 5 01811 8 6 Accepted. 
8 


-- 13 11 10932 9 28 9 10012 61 5 20 6 50 41050 41211 $25 2711 O44 TIT16 S24 72 4 72 1 3190 0/95 O 01334 7 10 


| | 
Notaccording to 


| specification. 


0 0 02 6 O2 6 O2 3 0190 0/95 O O1341 5 4 


74110 138 9212 0012 00 7 042 61017 636 61019 050 320 2 02 6 62 6 62 8 0190 0/95 O 01350 8 5 
9 910113 11 3112 6015 60 9 0 — WW 1 935 91014 650 02 


0216 0216 02 1 0160 0} 80 0 0145116 3 


0214 0211 0114 0174 0) 87 0 01485 5 0 
| 


0 
8 
0910 113 1 $112 00 § 00 5 053 018 5 024 0 714 050 020 0 0212 0214 02 2 O noquotation. 141918 8 No valves in- 
| ed 
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49 3 106 7 61 8 0012 0012 048 012 0 032 0 912 O48 019 


WESTON-SUPER-MARE SEA-FRONT IMPROVEMENTS. 
Contract No. 2.—For new esplanades, retaining and sea _ walls, 
roads, terraces, &c., and fencing. Mr. T. J. Scoones, A.M.LC.E., 
engineer, 8, Unity-street, Bristol. Quantities by Mr. A. Barratt, 
surveyor, Corn-street, Bristol. 


F. T. Hammett, Bridgewater.. .. .. .. .. .. 7500 00 
H. A. James, Westmixster .. .. .. .. 5460 0 0 
G. Dyer, Weston-super-Mare .. .. .. .. 540 0 0 
W. Cowlin and Son, Bristol .. .. .. .. .. «. 5436 0 0 


WEDNESBURY URBAN SANITARY AUTHORITY. 
SEWERAGE WORKS. 

Contract No. 3.—For the construction of twenty-six miles, or 
thereabouts, of earthenware and cast iron pipe sewers, compressed 
air mains, manholes, flushing chambers, engine-house, tanks, filter 
beds, carriers, roads, ejector chambers, &c. Mr. E. Pritchard, 
M. Inst. C.E., engineer, London and Birmingham. 


s. d. 
C. Walmsley, Guide Bridge, near Manchester J 7 
Scott and Edwards, Birmingham .. .. .. .. 36,89 0 0 
Anwell. Dyson, and Wainwright, Liverpool .. .. 34,370 0 0 
Innes and Wood, Birmingham .. .. .. .. .. 32,126 0 0 
Currall and Lewis, Birmingham .. .. .. .. .. 32000 0 0 
Jevons and Son, Dudley... .. .. .. .. 31,252 0 0 
Trow, Sons, and Fereday, Wednesbury .. .. .. 31,180 0 0 
Hughes and Son, LowerGornal .. .. .. .. .. 27,938 0 0 
George Law, Kidderminster—accepted .. .. .. 26.900 0 0 
A. Palmer, Birmingham.. .. .. .. .. .. .. 26,486 0 0 


UNDERGROUND TEMPERATURES. 


Tae following is the seventeenth report of the British Associa- 
tion Committee, appointed for the purpose of investigating the 
rate of increase of underground temperature downwards in various 
localities of dry land and under water. 

The report is drawn up by Professor Everett, secretary. It is 
for the two years since the summer of 1883. Observations have 
been taken in a deep bore at Richmond, Surrey, by Mr. Collett 
Homersham, C.E., the engineer of the boring, on the premises of 
the Richmond Vestry Waterworks, on the right bank of the 
Thames, and about thirty-three yards from high-water mark. The 
surface is 17ft. above Ordnance datum, The upper part consists 
of a well 253ft. deep, with an internal diameter of 7ft. at top and 
5ft. at bottom, which was sunk in 1876 for the purpose of supply- 
ing water to the town of Richmond, and carried down to the chalk. 
From the bottom of the well a 24in. bore-hole was sunk to the 
total depth of 434ft., thus penetrating 181ft. into the chalk. 
This portion of the work was completed in 1877. Above the chalk 
were tertiaries, consisting of 160ft. of London clay, 60ft. of the 
Woolwich and Reading beds, and some underlying sands. The 
water yielded at this stage was about 160 gallons a minute, and, 
when not depressed by pumping, was able to rise 4ft. or 5ft. above 
the surface. Its ordinary level, owing to pumping, was about 
130ft. lower. In 1881 the Richmond Vestry determined to carry 
the bore-hole to a much greater ~~ and the deepening has been 
executed under the direction of . Homersham. The existing 
bore-hole was first enlarged and straightened, to enable a line of 
cast iron pipes, with an internal diameter of 164in., having the 
lower end driven watertight into the chalk at a depth of 438ft., to 
be carried up to the surface. The total thickness of the chalk was 
67lft. Below this was the upper greensand, 16ft. thick ; then the 
gault clay, 2014ft. thick ; then 10ft. of a sandy rock, and a thin 
layer of phosphatic nodules. Down to this point the new boring 
had yielded no water. Then followed a bed 874ft. thick, consist- 
ing mainly of hard oolitic limestone. Two small springs of water 
were met with in this bed at the depths of 1203ft. and 1210ft., the 
yield at the surface being 1} gallons a minute, with power to rise 
in a tube and overflow 49ft. above the ground. A partial analysis 
of this limestone rock showed it to contain 2°4 per cent. of sulphide 
of iron in the form of pyrites. At the depth of 1239ft. this limestone 
rock ended, and hard red sandstone was found, alternating with 
beds of variegated sandy marl orclay. After thedepth of 1253ft. 
had been attained, the yield of water steadily increased as the 
boring was deepened, the overflow at the surface being 2 gallons 
a minute at 1254ft., 8 gallons at 1363ft., and 11 gallons at 1387ft. 
It rose to the top of a tube carried 49ft. above the surface, and 
overflowed ; and a pressure-gauge showed that it had power torise 
126ft. above the surface. The diameter of the bore was 16}in. in 
the chalk, 134in. in the gault, 11}in. in the oolitic limestone, and 
at the depth of 1334ft. it was reduced to a little under 9in. At 
1337ft. the method of boring was changed, and, instead of 
an annular arrangement of steel cutters, a rotary diamond 
rock-boring machine was employed. The bore-hole, with a 
diameter of 8}in., was thus carried down to 1367}ft., at which 
depth lining tubes having to be inserted, the diameter was 
reduced to 7}in., and this size was continued to 1447ft., at which 
depth the boring was stopped. The bore-hole was lined with 
strong iron tubes down to the depth of 1364ft.; and those 
portions of the tubes that are in proximity to the depths where 
water was struck were drilled with holes to admit the water 
into them. Three observations of temperature taken with 
an inverted Negretti maximum at the depth of 1337ft. 
when the bore-hole was full of water, recorded 754 deg. Fah 
In the first observation, March 25th, 1884, the thermometer 
was left for an hour and a quarter at the bottom of the 
bore-hole, and three weeks had elapsed since the water was 
disturbed by boring. The second observation was taken on 
March 31st, when the thermometer was 54 hours at the bottom. 
qn the third observation special precautions were taken to prevent 


j convection. The thermometer was fixed inside a wrought iron 
tube, 5ft. long, open at bottom. The thermometer was near the 
lower end of the tube, and was suspended from a water-tight 
wooden plug, tightly driven into the tube. There was a space of 
several inches between the plug and the thermometer, and this 
part of the tube was pierced with numerous holes to allow the 
escape of any cold water which might be carried down by the tube. 
The tube was one of a series of hollow boring rods used in working 
the diamond drill machine. By means of these it was lowered 


and the tube containing the thermometer was gradually worked 
through the sand at the bottom of the bore hole. The lowering 
occupied five hours, and was completed at noon on Saturday, June 
7th. Cement, mixed with sugar, for the purpose of slow setting, 
was immediately lowered on to the surface of the sand, and above 
this a mixture of cement and sand, making a total thickness of 
3ft. or 4ft. of cement plugging. The thermometer was left in its 
place for three full days, the operation of raising being commenced 
at noon of Tuesday, June 10th, and completed at 5p.m. The 
thermometer again registered 754 deg. Fah., exactly the same as 
in the two previous observations, which were taken without 
plugging. It would therefore appear that the steady upflow of 
water in the lower part of the bore prevents any downward con- 
vection of colder water from above. 

The boring has since been carried to the depth of 1447ft., with 
a diameter reduced to 7jin., and Mr. Homersham lowered the 
thermometer to the bottom without plugging. It remained down 
for six days—February 3rd to 9th, 1885—and gave a reading of 
762 deg. Fah. The water overflowing at the surface had a tem- 
perature of 59 deg. Fah. To deduce the mean rate of increase 
downwards, we s assume a surface temperature of 50 deg. 
This gives for the first 1337ft. an increase of 255 deg., which is at 
the rate of 1 deg. Fah. in 52°4ft., and for the whole 1447ft. an 
increase of 26} deg., which is at the rate of 1 deg. Fah. in 54°lft. 
These results agree well with the Kentish Town well, where Mr. 
Symons found in 1100ft. an average increase of 1 deg. in 55ft. 

Mr. Galloway has furnished observations taken during the 
sinking of a shaft to the depth of 1272ft. in or near the Aberdare 
valley, Glamorganshire. The position of the shaft is on the slope 
on the east side of the valley, about midway between the bottom 
of the valley and the summit of the hill which separates it from 
the Merthyr valley. The mouth of the shaft is about 800ft. above 
sea level. Observations were taken at four different depths—546ft., 
780ft., 1020ft., and 1272ft.—the thermometer being in each case 
inserted, and left for twenty-four hours, in a hole bored the depth 
of 30in. at a distance not exceeding 2} yards from the bottom of 


the completion of the hole and the insertion of the thermometer. 


cluded, 
| 
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W. H. Leere, Borough Surveyor, 


| The strata consist mainly of shales and sandstone, with a dip of 2 

in 12, and the flow of water into the shaft was about 250 gallons 
| per hour. The first of the four observations was taken in the 
| fireclay under the Abergorkie vein ; the second in strong ‘‘ clift’” 
| —a@ local name for argillaceous shale—in disturbed ground; the 
| third in bastard fireclay under a small rider of coal previously 
| unknown ; the fourth in clift ground two yards above the red ash 
| vein, which overlies the 9ft. seam ata height of from 9 to 12 yards. 
| The observations were as follows :—At 546ft. 56 deg. Fah. ; 780ft., 


very slowly, to avoid disturbance of the water as much as possible; 59} deg. Fah.; 1020ft., 63 deg. Fah.; 1272ft., 664 deg. Fah. 


Comparing consecutive depths from 546ft. downwards, we have the 
| following increments of temperature :—34 deg. in 234ft., giving 
| 1 deg. for 67ft. ; 34 deg. in 240ft., giving 1 deg. for 69ft. ; 34 deg. 
| in 252ft., giving 1 deg. for 72ft.; showing a remarkably regular 
| rate of increase. A comparison of the first and fourth observation 
gives an increase of 10} deg. in 726ft., which is at the rate of 
1 deg. Fah. in 69°1ft. As a check upon this result we find that 
this rate of decrease reckoned upwards from the smallest depth— 
546ft.—would give a surface temperature of (56-7‘9=) 48 deg. *1, 
which, as the elevation is 800ft., is probably very near the truth. 

Mr. Garside has sent an observation of temperature taken by 
himself in the roof of the Mersey Tunnel in August, 1883. The 
temperature was 53 deg., the depth below Ordnance datum being 
92ft. A great quantity of water from the river was percolating 
through the sides of the tunnel. On August 13th, 1854, he verified 
his previous observation in Denton Colliery—15th Report. The 
second observation was ie at the same depth as the first— 
1317ft.—in the same pit and level, and under the same circum- 
stances, except that the thermometer was allowed to remain 
| fourteen days in the hole bored for it instead of only six hours. 
The temperature observed was the same as before—namely, 
66 deg. Mr. Garside has also supplemerted his previous contri- 
bution to our knowledge of the surface temperature of the ground 
in the East Manchester coal-field— 16th Report — by two more 

ears’ results from the same observing stations. The difference 

tween them agrees well with the generally accepted rate of 
ldeg. for 300ft., and indicates about 48deg. as the surface 
temperature at small elevations, such as 30ft. The pits in the 
East Manchester coal-field, from which we have observations— 
namely, Astley Pit (Dukinfield), Ashton Moss, Bredbury, Denton, 
and Nook Pit, are sunk in ground at elevations of between 300ft. 
and 350ft. It would therefore appear that the assumption of a 
surface temperature of 49 deg., which we made in reducing these 
observations, is about 2deg. in excess of the truth. A very 
elaborate paper on “‘ Underground Temperature ” has recently been 


| communicated to the Royal Society by Professor Prestwich. He 
the shaft for the time being. About eight hours elapsed between | is disposed to adopt 1 deg. Fah. in 45ft. as the most probable value of 


the normal gradient. 


DOUSE’S ARM AND TABLE PRESSING MACHINE. | 


WE illustrate above an ingenious and entirely original machine, | 
the invention of Mr. T. R. Douse, of Meeting House-lane, | 
Chatham, intended to supersede the use of hand pressing and | 
ironing in clothing, laundry, and dyeing establishments. Mr. | 
Douse’s invention, known as a “ patent arm and table pressing | 


machine,” consists of a fixed iron “arm,” in lieu of the old- 
fashioned sleeveboard, specially adapted for the seams of 
trousers, sleeves, &c. The invention includes a top of a different 
design, especially applicable for pressing juveniles’ clothing, and 
for the use of mantle-makers, For al] ordinary flat pressing or 
ironing purposes, an adjustable table is made to drop over the 
iron “arm,” giving a solid bearing for the greatest amount of 
pressure that can be applied. Besides this, there is also a light 


being actually under the pressing iron. The whole of the above 
is carried on an iron beam, supported at each end-by iron 

tandards, ted by cross bars. The pressure is obtained 
by treadle-levers, enabling the operator to raise the “arm and 
table” to meet the pressing-iron, and produce a pressure upon 
the work being pressed equal to a weight of 400 lb., which can 


be reduced to a minimum instantaneously at the will of the 
operator. An essential feature of the invention is the method 
adopted to secure the effective use of the iron itself. At the 
back of the table is an upright iron column, to which is attached 
a double-jointed iron framework, projecting outwards in an 
oblique direction over the “arm and table,” and working in 
double adjustable centres, while at its outer extremity is fixed 
the pressing-iron, the latter being kept heated by means of 


extended table to support or carry that part of the work not 


gas supplied through a flexible gutta-percha tube, 


| 
| 
| 
| 
| 
| 
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RAILWAY MATTERS. 


TuHE Belgian Technical Railway Commission has pronounced in 
favour of experiments on a large scale with steel railway sl } 
It is announced that the first trial will be made on 60 kilos, of line. 

Messrs. A. AND J. Fart have obtained the contract for the con- 
struction of a large extension of the Glasgow tramways, the steel 
rails and fish-plates for which are to be supplied by the Steel Com- 
pany of Scotland. 

DuRING the five months commencing May and ending September, 
14,083 persons entered the Isle of Wight from Southampton an 
6194 from Weymouth. In 1884, the number from Southampton 
was 13,604, and from Weymouth 5775, 

Tus week the railway companies serving South Staffordshire 
have made a formal announcement of the reduction of 1s. per ton 
in the railway freights on cokes imported into this district from 
South Wales, Derbyshire, and Lancashire, 

THE construction of the Eastern railways is a without 
interruption, not only in Servia, but also in B and Turkey. 
The line between Nish and Vranja is <r approaching com- 
pletion, and 2000 men are working on the Nish-Pirot section, 

A RAILWAY is proposed through the South Downs by way of 
East Dean from Eastbourne to ord and Newhaven, in connection 
with the London, Brighton, and South Coast Railway. It is pro- 
posed to tunnel the South Downs on the north side of y Head. 

In 1874 the railways of the United Kingdom 
train mile as compensation for personal injury, and 0°30d. per train 
mile for eae done to goods; last year the figures were only 
016d, and 0°18d. per train mile respectively. Safety appliances 
have thus earned money. 

THE extension of the line from Colnbrook to Staines was ed 
for traffic on Monday morning by the Great Western way 
Company, eight trains being run each way between Staines and 
West Drayton, thus affording direct railway communication 
between the former town and dington. The Staines terminus 
is situated at Moor-lane, a few minutes’ walk from the Town Hall. 

Mr. T. Srvpson, who for eighteen years has been of 
the locomotive engine works, Wolverhampton, of the Great 
Western Railway Company, has just received a pleasing presenta- 
tion from the office staff and employers upon his promotion to the 
principal works of the company at Swindon. e presentation 
took the form of a piece of plate, and was made the occasion of a 
large gathering of officials and workmen. Mr. Simpson is suc- 
ceeded at Wolverhampton by Mr. Joseph Armstrong, who comes 
from Swindon, 

THE ironmasters will receive further relief by a drop which has 
this week been made known by the London and North-Western 
and Midland Railway companies of 4d. per ton in the carriage of 
iron ores from the ees Se of Northamptonshire. This 
reduction follows upon a drop of a similar amount which took 

last March, and leaves the rates at an average of 2s, 10d. per 
ton for a distance of some eighty mi The ironmasters now 
eatly desire a reduction in the excessive ore rates from North 
Staffordshire, which are 3s. 10d. per ton for a distance of about 
thirty-five to forty miles. An agitation is also going on for a 
reduction in the rates for limestone from North Wales. ‘The 
sent rate is 3s. 3d. per ton for a distance of between sixty and 
sixty-four miles, Another anomaly for which redress is sought is 
that the companies are charging 8d. per ton for wagon hire for 
limestone as against 4d. per ton for wagon hire for ores. 

Tue American and some of the English ase are sa) that 
the new railway bridge over the Ohio, between Evansville, Indiana, 
and Henderson, Kentucky, which was formally opened for traffic 
in the early part of August, enjoys the distinction of having the 
longest single-span girder of any bridge yet constructed. It is built 
on the triangular truss plan, and has a length of 3200ft. It rests 
on sixteen piers, each span being 250ft. long, with the exception of 
the one over the main channel. This is 525ft., and is, therefore 
not the longest single girder in the world, as the Douro arched 
girder, erected in 1878, is 525ft. in length. The girder of the 
American 4 is 1034ft. above low water, and 57ft. above high 
water mark. e bridge, with the lines connecting the railway 
system centreing at Evansville with the Louisville and Nashville 
system at Henderson, has a yay ee ten miles, three miles of the 
approach on the Indiana side being over a wooden trestle. The 
at Cincinnati, built several years ago, has a clear span of 515ft., 
and was at the time of — the iongest railway girder bridge 
known. Next in length came the Keulenberg Bridge, in Holland, 
with a span of 492ft. It is not probable that the Henderson bridge 
will long enjoy its distinction, for the limits in this direction have 
already increased so surprisingly that spans of 800ft.—such as the 
central span of the contemplated bridge over the Hudson at 
Poughkeepsie, New York—are not considered impracticable; but 
525ft. has not yet been exceeded. 

TuE adoption by the Birmingham Corporation of the cable 
system of tramways, which we briefly announced on the 23rd ult., 
is a matter of too much significance to be passed over in silence, 
The Corporation can hardly be accused of nae presaneate in their 
action, for they have taken the best technical advice available 
and also have a report before them from Sir Frederick Bramwell. 
Sir Frederick’s opinion has been given in favour of the cable 
system, and from his observations of the suggested route in 
Birmingham he finds that the northern portion of it, say 2} miles, 
are in the two conditions of steep gradient and heavy traffic, par- 
ticularly adapted to the cable system. The chief queen of 
uneasiness entertained by the Birmingham Council was the possi- 
bility of the carriages running down some steep gradient after the 
manner of the Highgate cars. But in Sir Frederick’s view this is 
only a question of brake power, and that with a good automatic 
brake it would be a mechanical igor d for the cars to run 
away even if the cable broke, With such testimony before them 
the Council have determined to supersede much of their present 
system by the cable line, the cars to travel at a uniform rate of 
say, six miles an hour. Duplicate engines are to be provided 
against inconvenience from a possible breakdown, and some 
£113,000 are to be expended upon reconstruction or new construc- 
tion schemes, the cost to be defrayed by the Cable Company, the 
Corporation meanwhile acting as ers to the undertaking 

Unper the title of “The Fastest Time on Record,” Texas 
Siftings gives the following:—‘‘‘ Guess,’ said a railroad man 
recently, ‘that I’ve worked aboard the fastest railroad on earth.’ 
“ Where!’ exclaimed half-a-dozen bystanders at once. ‘Oh! out 
West,’ replied the railroad man. ‘Yes,’ he continued, after a 

use, ‘I reckon I’ve made the fastest run on record. You see it 

appened some years ago now, The line I worked on was a big 
gradient for about 200 miles, Well, I wanted to do something 
big, so I went to the engineer and said: ‘‘ Jim, I calculate we've 
got to slip down this here gradient somewhat lively. S’pose we'll 
astonish the people ‘longside this line.” Jim was game, and 
worked the steam up to bustin’ point. He opened the regulator 
and away we slid. The wind went past the cars like a hurricane, 
and some of the passengers got shaky, and inquired. * we were 
trying to run that train off the end of the line right into tne Pacific, 
I said we were erecting a big record by contract, but they seemed 
to think we were going in for starting a private cemetery. Well, 
you wouldn’t believe it, but during that run down we didn’t once 
see the surrounding country. t+ train went so fast that the 
telegraph poles near the line seemed close together, and blocked 
out all the scenery completely, Solemn fact that! I was there 
and should know. But that’s nothing, bless you! By the time 
we got to the bottom of the slope there wasn’t a rail left on the 
track. They were all melted up through friction. Of course Jim 
and me got discharged, and an assessment was made on the share- 
holders to relay the tracks, but we didn’t care. We had done 200 
miles in 1 hour 6 minutes and 47 seconds, which is pretty steep 
travelling. The American nation ain’t played out yet, you bet.’ 
And so saying he departed.” 
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THE ENGINEER. 


NOTES AND MEMORANDA. 

AN alloy, resembling gold in appearance, weight, and in with- 
standing the jeweller’s test of strong acids is now, it is said, exten- 
sively made. Its analysisis given as follows :—Silver, 2°48; platinum, 
82°02; copper, by difference, 65°50, Strong boiling in nitric acid, 
even when an article made of it is left in it for some time, has 
apparently no effect upon the alloy, which is called ‘‘ mystery gold.” 

A curious calculation has been recently made by Signor Bartoli 
Resting nnd mean density of a body which should contain all the 
known elements in a solid state, either uncombined, or, if partly 
combined, each retaining the density belonging to it in the solid 
state. The author makes three suppositions—(1) the masses of all 
the ‘substances equal; (2) masses such that the corresponding 
volumes are equal ; (3) masses in ratio of the atomic weights. The 
corresponding mean densities he arrives at are 2°698, 7°027, and 
5'776, and it is pointed out that the last value comes very near 
that got by Cavendish for the mean density of the earth, viz., 5°67; 
possibly, Nature observes, an accidental agreement, yet interesting. 

THE spheroidal state of liquids has recently been made an object 
of study by Signor Luvini, and Nature says, “A curious pheno- 
menon was noticed when air was blown into the drop—to teat the 
view that liquids in that state do not boil because they have lost 
their dissolved air. There arose bubbles often larger than the 
mass of liquid, and very persistent ; they shared the movements of 
the drop and sometimes moved independently. Such bubbles were 

in pure water, soapy water, alcohol, and ether, and would 
probably arise in all liquids, Someti they appeared only after 
the tube was withdrawn. Signor Luvini infers that liquids in the 
heroidal state do not lose their dissolved air, or lose it very 
ttle. The author made arrangements for observing the spheroidal 
state under different air pressures, and he came to the conclusion 
that the temperature of each liquid in that state, under a given 
pressure, is very nearly equal to the least boiling temperature of 
the liquid under the same pressure.” 

In a paper by F. Stenger (Ann. Phys. Chem.), on “ Electric 
Conductivity of Gases,” it is shown that the difference between 
the phenomena of the spark and glow discharge is one of degree, 
not of kind. The various supposed characteristic differences 
alluded to by previous writers are discussed, and shown to have no 
real validity. These are: (1) The intermediate gas layer 
a lower resistance in the spark’ than in the glow discharge; (2) in 
the spark the anode is more strongly heated than the cathode, but 


conversely with the glow discharge; (3) the spectrum of the spar 
is that of the substance of the electrode, but in the glow discharge 
is seen only the s; m of the intermediate gas layer; (4) in the 
spark both the electrodes are equally dissipated, but in the glow 
only the cathode. These conclusions, the Journal of the Chemical 
Society says, partly deduced from original and 'y from previous 
experiments, are in accordance with the observations of Warren de 
la Rue and H, Miiller that a change of pressure of the gas induced 
the conversion of the spark into the glow discharge. 

THE Pacific Mills, at Lawrence, Mass., is the largest textile 
manufacturing corporation in the world. The capital stock is 
2,500,000 dols. The number of the mills and buildings is twenty- 
three, covering forty-three acres of s: . There are in use in these 
mills four large steam engines of 3500-horse pewer, forty-two 
small steam engines, ra steam boilers and eleven turbine wheels 
of 5000 horse-power. The annual consumption of coal is 25,000 
tons; the annual consumption of gas, in 9000 burners, costs 
35,000 dols.; the annual consumption of cotton is 15,000 bales ; 
the annual ee of wool is 4,000,000 lb., being the produce 
of 750,00€ sheep. The annual capacity of the Pacific Mills is: In 
cottons, printed and dyed, 65,000,000 yards; worsted goods, 
35,000,000 yards ; or a total of 100,000,000 yards, equal to two and 
a-quarter times the distance round the world. To make this cloth, 
nearly 200,000,000 miles of yarn are required. To accomplish this 
work 3600 females and 1900 males, or a total of 5500 persons, are 
one. The pay-roll for the year ending May, 1884, amounted 
to 1,790,000 dols. 

AN Italian electrician, M. P. Meardi, has devised an ammeter 
and voltmeter, which consists of a solenoid coil having in its hollow 
interior one arm of a U tube containing mercury, which rises to 
the same level in both arms. The thicker arm, which is that 
within the solenoid, holds a core of soft iron floating on it, so that 
when the solenoid is traversed by the current to be measured, the 
core is pulled downward into the mercury, which exercises a coun- 
ter pressure upward, The result is that the level of mercury in 
the smaller arm of the tube rises or falls according to the strength 
of the current in the solenoid, and the latter is indicated by a pro- 
aw | uated scale fixed along the smaller arm of the tube. 

hile upon this subject, we may mention the application of 
Peltier’s effect to the same purpose by M. Hescus. It consists of 
a differential air ther ter, having introduced into its two 


reservoirs soldered junctions of iron and nickel. An electric cur- | b; 


rent passing through these wires causes the junction or j 

in one reservoir to heat and the other to cool. The effect on the 
column of the air thermometer measures the current, it being 
found that Peltier’s effect a to the strength of current. 
A Grenet element is stated to give a reading of four millimetres 
on the instrument constructed. 

Tux heaviest single lift on any mine pump in America is pro- 
bably at the Acadia coal mine, Picton, Nova Scotia, which is under 
the management of Mr. H. 8S. Poole. The American Engincering 
and Mining says the mine is opened by a slope 2400ft. long; 
vertical depth, 1000ft., or 435lb. per square inch pressure on the 

ump. The pump is a Knowles, of the duplex compound con- 
ensing , with high and low-pressure steam cylinders, 12in. 
and 22in. diameter, 24in. stroke, with four 5hin. plungers working 
against a head of 435lb. per square inch. The column is 6in, 
diameter wrought pipe, fitted with flanges and Allison’s vanishing 
The air chamber is 30in. by l5in. Steam pipe, 2600ft. 
long, 4in, diameter, takes the steam from Babcock boilers on sur- 
face, working under a pressure of 1051b. The pipe is covered with 
infusorial earth from a local deposit. This pump started work 
last February, and has given no trouble, and none of the joints 
have leaked. There is no expansion joint in the column; seven 
2hin. valves of brass, with leather face and rubber springs in each 
box. The leather seats have been working for six months, and 
show no wear. There is no suction on the pump, the lower valves 
being below the level of the sump. The pump usually makes ten 
double strokes a minute, but could run twenty-five strokes, equal 
to 100ft. piston speed a minute, 


Very considerable progress has been made with Fitz-Gerald’s 
secondary batteries, more especially in the ratio of weight to work. 
The Electrical Review says:—‘*This result is obtained to a very large 
extent by making the negative elements entirely of peroxide in the 
form of hard slabs, electrical contact with the terminals of the 
battery being, it is said, effected by means of strips of inoxidisable 
material. Thus the bulk of the element consists of the material to 
be acted upon, and the action is said to take place throughout the 
whole of the mass, and it is not necessary to have any 
lead in order to support and make contact with the active 
material, Sixteen ampére hours have been obtained from every 


pound weight of these elements. The positive element has most | f 


remarkable mechanical as well as electrical properties. It can be 
bent, or even rolled and unrolled, without damage, as it consists 
almost entirely of a peculiar form of spongy lead. As many as 
twenty-seven ampére hours have been obtained per pound of these 
elements, Recent tests made with a nominal 3-horse power cell 
(capable of furnishing ‘7-horse power per hour), which has 
been sent to Paris are said to have given a ratio of ten ampéire 
hours, or twenty watt hours per pound of plates, the total weight 
of the cell, including everything, being 491b. Sulphate of magnesia 
has been discovered to possess wonderful properties as an electro- 
lyte, its power of fixing peroxide in the forming process being 
greatly superior to the o acid electrolyte. Ss Thug the first 


cost of the batteries has also been greatly reduced 


ik | will be widely utilised. 


355 
MISCELLANEA. 
TuE Beaumont Machine Tunnelling Company is issuing seven per 
cent. preference shares with a view to the of the plant 


and business of Colonel Beaumont and T. J. Bewick, and to extend 


the business of tunnel driving. 


No. 3 of a new journal, ‘‘ Art and Decoration,” has reached 
us from New York, where it is published in East Seventeenth- 
street, and promises well to provide what is much wanted by those 
occupied in interior and exterior ornament. 


A WELL printed and illustrated catalogue of the various applica- 
tions of the Wilson gas producer and gas furnaces az employed has 
been published by Mr. Bernard Dawson, engineer, of Malvern 
Link. The catalogue contains a good deal of information useful 
to those interested in gas furnaces, and the only fault is that it is 
printed in an awkward form. 


WE are informed that Messrs. R. and W. Hawthorn, of St. Peter’s 
Works, Newcastle, have entered into an ement with Messrs. 
A. ie and Co., shipbuilders, Hebburn-on- , by which their 
businesses are amalgamated as from the 1st July, 1885, with a 
view to the formation of a limited company which will be styled 
R. and W. Hawthorn, Leslie, and Co., Limited. 


THE Bournemouth Improvement Commissioners, under the 
advice of Sir Joseph Bazalgette, have awarded the first prize in 
the competition for new piers at Bournemouth to Messrs. Peregrine 
Birch, M.1.C.E., and F, E. Robinson, A.M.LC.E., for their joint 
designs, and the necessary powers for the construction of the Piers 
will be applied for in the ensuing session of Parliament. 


At the ordinary monthly meeting of the Council of the Railway 
and Canal Traders’ Association on Wednesday, a resolution was 
passed by which the Council tender their congratulations to the 
promoters of the Manchester Ship Canal upon the attainment of 
the object for which they have contended so long, and hereby 
record their conviction that the authorisation of the scheme is the 
first great step towards the resuscitation and improvement of our 
inland navigations. 
ying sewage, in w rincipal agen ip of iron. 
emmeaes leis been tried with success upon a small quantity of 
foul, raw sewage, and there is reason to assume a like result on 
a larger scale. Should that prove to be the case, the invention 
According to Mr. Conder’s calculation, its 
cost is only about one-fourth that of other methods in operation. 


Tue death of Mr, M. E. Robinow, who has been connected inti- 
mately with the iron trade of Scotland for a period of forty 
years, has been the occasion of much regret in Glasgow. He was 
the medium through which a large amount of shipbuilding, engi- 
neering, and general ironwork has been received in Glasgow and 
the district from the Continent through a long period of years, 
and no man was more highly esteemed in the mercantile com- 
munity with which he was so long associated. 


THE Building Committee of the International Exhibition of 
Industry, Science, and Art, Edinburgh, 1886, met recently and 
considered the estimates on which the architects had based their 
cost, and instructed them to accept the offers of Messrs. Arrol 
Brothers, Germiston Ironworks, Glasgow, and 2, Westminster- 
chambers, London, for the steel work of the permanent building; 
Messrs. Robert Shillinglaw and Son, for the mason, brick, and 
timber work of the permanent building; and Messrs. William 
Beattie and Son, for the whole of the temporary buildings. The 
whole estimates amount to about £22,000. 


A SCHEME for building a bridge across the Thames at Teddington 
was believed to be rapidly maturing, but it appears now to be 
threatened with serious opposition by riverside owners and residents, 
Their objection is, of course, based on the familiar ground of their 
own interest and pleasure against the interests of the general 
community; but it takes the form of an anxiety to preserve the 
river scenery at this point from any depreciation. Their resistance 
will probably give way if sufficient need for the bridge be shown, 
and a firm of builders is ready to execute the work at once at a 
cost which seems absurdly small for such an undertaking. 


A MIDLAND district meeting of the Association of Municipal and 
Sanitary Engineers and Surveyors will be held in Stratford-on-Avon 
on Saturday, November 14th, when it is proposed to visit the 
works of water supply and sewage disposal now in course of con- 
struction. The engineer of the works, Mr. E. Pritchard, 
M. Inst. C.E., accompanying the members, and supplying informa- 
tion thereon. After inspection of the works the following papers 
will be read and discussed :—(1) ‘‘Stratford-upon-Avon Water- 
works,” by Mr. J. E. Willcox, Assoc. M. Inst. C.E., resident engi- 
neer ; (2) ‘‘Stratford-upon-Avon Sewerage and Sewage Di . 
y Mr. A. T. Davis, Assoc. M. Inst. C.E., borough surveyor. 


EVERYWHERE the hills are trying to get down into the valleys, 
and they do this in an awkward hurry when helped. A hill at 
Chancelade, near Périgueux, the quarries under which send build- 
ing stone to all parts of France, which had received the necessary 
help, fell in on the 22nd ult. with a loud report. It being Sunday 
only seven or eight men were at work, instead of 150. Ten cottages 
erected on the hill fell in, burying four women and ten children. 
Two of the women and one child were extricated, having incurred 
simple bruises. A third woman has been taken out dead. A man 
and woman who were out walking were crushed to death, while 
their child was carried several yards by the air, and escaped. 
Four quarrymen were also buried in the ruins. 


A rEw days ago Mr. J. Wolfe Barry, the engineer-in-chief, from 
London, accompanied by others interested, inspected the works in 
progress of the Barry Dock and railway, accompanied by Mr. John 
Robinson, chief resident engineer. They proceeded first to the 
temporary stone dam, which is to enclose the entrance lock and 
basin, and is being carried on by night, with the aid of the electric 
light, as well as by day. They then proceeded to the two closing 
dams, which have been thrown across from the mainland to 
Island, enclosing the dock. These dams have been formed for the 
purpose of excluding the tide from the dock proper, and have had 
their sea slopes protected from the wash of the tide by a covering 
of loose rubble stones. The dwelling-houses in course of erection 
at Barry, and the temporary overland line to the River Ely, a 
distance of nearly eight miles, were also inspected. 


Messrs. COLLIER AND Co., of Salford, have in hand several 
specially designed machine tools, a short description of which will be 
of interest. One of these is a combined machine for making copper 
stays for locomotive boilers. This machine combines the processes 
of sawing off the required lengths from the copper bar, rolling and 
centreing, squaring the ends, and finally chasing the stays. It 
consists of a strong bed, fitted with the various apparatus, first for 
sawing the bar of copper, with chuck to hold it in position and an 
adjustable stop to regulate the required lengths; then an apparatus 
for squaring the ends, with headstock having a spindle carrying 
milling cutters, chuck to grip the stay, measuring stop to regulate 
the length to be squared, hand feed, with adjustable stop to prevent 

eeding too far in, and a division plate and stop to turn the hold- 
ing chuck a quarter turn to set out for the second two sides to be 
cut. For rolling true centreing the stays the apparatus 
consists of two stationary and one adjustable rollers, suitable for 
different diameters of rods and centreing drill, to centre the ends 
whilst the stay is a rolled. For the chasing process the 
machine is fitted with a lathe with carriage and compound rest, 
hand motion to open the double clamp nut and at the same time 
draw the tool feck, and balance weight to slide the rest along the 
bed instantaneously into position for the next stay to be chased. 
There is complete overhead driving gear for each operation, so that 
each process is entirely independent, and all or any of the opera- 
— can be performed either simultaneously or separately as 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

EIPSIC.—A. Twietmever, Bookseller. 

NEW YORK.—Tue Wittmer and Rooers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 


of the writer, not necessarily for publication, but as a proof o 
good faith, "No notice whatever will be taken of pa en Bid 
communications. 


*,* In order to avoid trouble and confusion, we find it necessary to 
"inform correspondents that letters of inquiry addressed to the 


th these instructions. 

? (Liverpool).—The results obtained with both inventions have been quite 
satisfactory. 

H. W. M.—We do not know of the existence of any special treatise on the 
compound engine, but all modern books on the steam engine deal with it. 
The reason that the pressure falls so much between the cylinders is that the 
space ta be Alled bu a given quantity of steam is augmented, and the pressures 
vary in the inverse ratio of the spaces filled. A cubic foot of steam leaves 
the high-pressure cylinder at 66lb., and gives a pressure in the large 
cylinder of, say, 14°5 lb. Now 14°5 will go into 65 nearly 4°5 times. There- 
fore each cubic foot occupies in the receiver, valve chest, and low-pressure 
cylinder a volume of 4°5 cubic feet. 

G. R. (Peckham).—As we understand your very rough sketch, the castings 
are of irregular shape, and there are consequently local initial strains in 
them which lead to their fracture. It is quite impossible to calculate the 
bursting strength of an irregular casting with any approach to certainty. 
We have seen castings of the kind split a few hours after they came out of 
the mould without any internal pressure. We make what you 
sketch in three parta bolted together. It may be worth while, however, to 
try a different mixture. Get some best Scotch and add a little hematite end 
really good scrap. Leave the casting in the pit as long as possible to cool 
slowly, and take great care that it is well fed so as to ensure soundness. 


FIRE-CLAY MOULDS. 
(To the Bditor of The Engineer.) 


Sir,—Would you kindly allow me to ask as to the practicability, or 
otherwise, of turning out quantities of small castings from fire day 
moulds, viz., using the moulds a number of times over and over again; 


castings to be up to 10 Ib. or 12 lb. weight each? Would any benefit be 

derived from hea‘ the moulds ; if so, to what temperature? The moulds 

would be first dried in a kiln so as to somewhat resemble ondinnsy fire- 
B. 


Birmingham, October 29th. 


LEARNING ELECTRICAL ENGINEERING. 
(To the Editor of The Engineer.) 
Sir,—I seek the very valuable advice of the profession that I notice 
sce 80 very generously and frequently give to your subscribers, or help 
hem to obtain, in your “Correspondents'” column. I have a founs 
friend, age 18, just left school, and who has a decided ability and liking 
for mechanics. He wishes to become an electrical engineer. The ques- 
tion is—How is he to commence to learn the profession? Is it better for 
him to commence by going through a course of studies at one of the best 
electrical engineering schools in London, which last for only twelve 
months, and for which 100 guineas is to be paid, and then be apprenticed 
to the workshops and drawing-office in an electrical engineering works? 
Or should the tical apprenticeship be gone through first and the 
scientific schoo! afterwards? Or is it ible that after the simple 
twelve months’ schooling a student may have learned enough to be of 
such value as to obtain an ae with —_ or salary sufficient 
not as a simple cle’ tion 
al 


ing schools. It, however, seem: to 
can, at the end of twelve months’ schooling in electricity, be worth wages 


Half-yearly (including double numbers) .. .. £0 14s, 6d, 
Yearly (including two double numbers) .. .. .. £1 98. Od. 

Ij eredit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tut ENGINeeER is regis for transmission abroad, 

Cloth cases for binding Taz Enainerer Volume, price 2s. 6d. each. 

A complete set of THe Enxorneer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tue ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the isher. Thick Paper Covies may be had, if preferred, at 


Remittance by Post-office order, — Australia, um, Brazil, British 
Columbia, British Guiana, Canada, Cape Pam "Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 


ill in London, — Austria, Buenos A and Algeria, 
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Mauritius, Sandwich Isles, £2 5s. 
ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings, 
Jor every two liner afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 

in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George ad Riche; all 
other letters to be addressed to the Editor of Tue ENGINEER, 168, Strand. 


MEETINGS NEXT WEEE. 

Tar Institution oF Crvit Encineers.—Tuesday, Nov. 10th, at 8 p.m.: 
First ordinary meeting. Papers to be discussed, ‘‘On the Theory of the 
Indicator, and on the Errors in Indicator Diagrams,” by Professor 
Osborne Reynolds, F.R.S., M. Inst. C.E. ‘‘ Experiments on the Steam 
Engine Indicator,” by Mr. A. W. Brightmore, B.Sc., Stud. Inst. C.E. 

Soctery oF TELEGRAPH ENGINEERS AND 
Nov. 12th, at 7 p.m., council meeting; at 8 ey ordinary genet 
ineeting, The T phs of the Nile Expedition,” by Major-General 
Webber, C.B, (Ret.), R.E., Past President. 
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NATIONAL PREJUDICES. 

Aw unreasoning dislike of what is new or strange, 
peg nig under unaccustomed ways, and unwillingness 
to believe in novel methods, are weaknesses characteristic 


of a narrow mind; but though most people will agree 
with this, there are few who have not some cherished foible 
which illustrates the very weakness they despise. Engi- 
neers ——, of all men, to be free from national pre- 
judices, for their profession is not confined to country or 
class, but is world-wide in its application. Science knows 
no nationality, for nature’s laws are universal, but none 
the less is a special effort of mind required to judge im- 
partially between systems which one has learnt and prac- 
tised with the approval of those whose opinion is esteemed 
and systems presented for the first time differing radically 
from the hitherto accepted standard. The common litera- 
ture of the profession, the facilities for foreign travel 
which now exist,-and the constant stream of engineers 
returning from all parts of the world, tend no doubt to 
counteract the narrowness of those who are acquainted 
only with the needs of their own country, and with the 
means which have been found best of satisfying them. So 
much of the professional and manufacturing skill of Great 
Britain has to be directed to foreign public works and 
enterprises, that it would seem strange that any insular 
prejudices could remain; and it is doubtless true that 
there are other countries which are more insular in their 
likes and dislikes than our own. 

Age and temperament have much to do with the feel- 
ings of particular people in these respects, and probably 
a broad division might be made between those who have 
to deal with foreign affairs early in life or who go abroad 
when young, and those whose foreign travel or acquaintance 
with foreign methods begins after middle age. In visiting 
a foreign country for the first time, the very novelty of 
everything, especially of the smaller details of life which 
one has not previously read or heard of, is in itself pleasing 
to a young traveller; and to an open mind there is a 
eave: Sey think that which is new and interesting as 
better t what he has known at home. On the other 
hand, a man who for many years has grown accustomed 
to a certain routine, resents the innumerable and perhaps 
petty differences to which he has to conform. This feel- 
ing may, in some respects, be justifiable; for it is a healthy 
incident of foreign travel that one is made to appreciate 
for the first time at their proper value the superior advan- 
re of one’s own country—advantages which have been 
taken too much as a matter of course till the want of them 
is felt elsewhere. In regard to the systems and methods 
which more particularly pertain to the province of an 
engineer, it will generally be found that the differences 
he notices in a foreign country are due, first, to geogra- 
phical conditions and climate, and then to the kind and 
abundance of labour and material available. Before con- 
demning what is strange and new, or, on the other hand, 
welcoming all he sees as better than the corresponding 
customs at home, it is prudent first to consider whether 
in each country the methods adopted have not grown up 
as suitable and best to meet the local conditions. An 
American who comes to England and regards with pity a 
people who have not ice-water at breakfast, and who know 
not the convenience of “checking” baggage when travel- 
ling by railway, is but the counterpart of an Englishman 
who, in the United States, yearns for the comfort of an 
inn instead of the boarding-houses misnamed hotels; and 
who tinds travel burdensome without railway porters and 
street cabs. The very makeshifts which are unecessary in 
a new and rapidly growing country are claimed as advan- 
tages by those who are accustomed to them, and who find 
it difficult to conform to older and more suitable methods. 
In American cities the streets are badly paved, traction 
is difficult, wages of drivers are high, and therefore cabs 
are too expensive, and the democratic tramway serves for 
all. But as baggage cannot well be carried on a tram-car, 
and as there are no railway porters to handle it at the 
stations, the express system has been established to fill 
an important want. Well managed as the system may be, 
an Englishman prefers to have his baggage with him, 
instead of having to make a separate business of despatch- 
ing it some hours before he starts, and of having to receive 
it at his hotel some hours after he arrives. 

Undoubtedly social prejudices have much to do with the 
differences between an old and a new country. The 
elevated railroad in New York is worked witha simplicity 
and smartness unknown to the travellers on the under- 
ground railway in London; but, then, in the former all 
travellers are content for a brief journey to travel, as in a 
tramcar, in one class of carriage, while in London there 
are, including smoking carriages, six classes to select from, 
and an Englishman would presumably be hurt if he had 
not to go through the same forms of taking a ticket and 
choosing a selected carriage as if he were going to York or 
Edinburgh. In the United States there is not so strict a 
line of demarcation between the professional and manu- 
facturing engineer as in England, and though there is a 
class of engineers growing in numbers and importance, 
which deals only with the scientific, to the exclusion of the 
commercial side of engineering, this is only a matter of 
convenience, and not as here an established etiquette or 
conventional rule not to be broken. The ne of 
bridges and locomotives by their makers, instead of by 
ae engineers, has many advantages which may 
ead to a modification of rules in England also, but it 
limits greatly that variety from which experience for the 
future is obtained. 

On the Continent there may be said to be a greater 
attention to minute details than here, but often with no real 
advantage to those concerned. A German engineer may 
study more profoundly, and from more points of view than 
an Englishman, the scientific bases of a design, and may so 

ain in theoretical economy and fitness ; but probably the 

nglishman will have completed the work itself, and 
thereby obtained a real saving of time and money, before 
his German brother has ceased to ponder over the pre- 
liminaries of his project. A Frenchman will put us to 
shame sometimes by the care apparent in his designs and 
specifications, but the exquisite neatness of his drawings 


or specifications and the beautifully tabulated calculations 
do not really imply all that would be associated here with 
particulars so carefully prepared. There is no good in 
recording to four points of decimals the strain on a test 


block of cement if the test itself has been carried out, as is 
frequently the case, with a lack of practical knowledge or 
care that destroys its value. On the other hand, while we 
gain on the whole by the individual liberty exercised by 
our engineers, we undoubtedly suffer from the absence of 
common standards and rules by which the methods and 
results of one engineer can be compared with those of 


‘another, and so made available for all. 


There is no greater sign of that international goodwill 
which is to further the progress of ful engineering 
enterprise than the increasing facilities for exchanging 
ideas, and the gradual fading away of national prejudices 
which have hitherto hindered the utilisation of such 
common knowledge; and that nation which is backward 
in accepting all that is good from abroad will be the one 
to suffer in the world-wide competition which is becoming 
so keen. Notwithstanding the stimulus which depression 
of trade is giving to manufacturers here, there are still 
many of the older firms which have grown rich in the 
past—living now on an accumulated capital of money and 
reputation—that, not caring to march with the times, bar 
the progress of younger men who have yet their way to 
make. We do not doubt that the indomitable energy of 
the English race will enable us to hold our own in the 
future as in the past; but the ultra conservatism so often 
amperes among manufacturers increases greatly the diffi- 
culty of the task, 


LOWEST TENDERS. 


Tr is in the highest degree desirable that points of con- 
troversy should + as much as possible excluded from all 
transactions between engineers and contractors. The 
power of exclusion rests chiefly in the hands of both these 
parties themselves, Thus the engineer, if possessed of 
capacity and practical experience, will draw his specifica- 
tion on such lines as to leave no point in doubt; and while 
poe for sound material and workmanship, it will 

devoid of irritating or vexatious matter. The contrac- 
tor, in like manner, may thoroughly study the specifica- 
tion, making notes as he reads of such points as may to 
his mind need further elucidation. After all this, there 
remains, however, a point which, though ns a not 
calculated to provoke dispute, frequently does so, and 
which, moreover, is not under the entire control of either 
engineer or contractor. This point is the acceptance of 
lowest tenders—a practice so general that the exceptions 
only prove the rule. The engineer’s client, whether as an 
individual or a corporate body, has, and within certain 
limits ought to have, some voice in this matter. Engineers 
are rarely called on to conduct expensive works for single 
individuals; they are usually employed by corporate bodies 
or boards of directors, who respectively represent and are 
custodians of the interests of ratepayers or shareholders. 
Their duty to those by whom they have been elected is 
certainly to accept lowest tenders. Every dictate of 
common sense, every principle of sound mercantile policy, 
indicates this as the right course to pursue. The 
element of weakness lies in the method of applying 
the principle, which never can be properly effected 
unless those applying it first master the necessity 
of exactly defining the sense of a phrase, which 
superficially regarded is simple enough, but in which 
the discriminating mind perceives two meanings—a rela- 
tive as well as a itive construction; and where it is 
taken on the latter, which is too frequently done by 
building committees and boards, the result is not either 
harmonious or satisfactory, contracts being given to firms 
deficient in capital, credit in the money market, or expe- 
rience of the work in hand, but who in their overweening 
anxiety to secure a job offer to perform it at a price so low 
as to utterly preclude the possibility of its faithful per- 
formance at anything but a positive loss, the outlay 
exceeding the income. Such works are carried to a certain 
point smoothly enough, to be succeeded by a “ winter of 
discontent.” The temptation to scamp becomes in some 
cases too much for the contractor’s moral strength of mind. 
The result may be guessed. 

A job done at alow price may, indeed frequently does, 
prove a very dear affair in the end. As a matter of fact, 
that only is the true lowest tender which is sent in by a 
respectable, competent, and trustworthy firm, whose price 
as checked by the engineer is one that will leave a fair 
profit margin to the contractor. Such a firm may demand 
a price apparently a good deal in excess of the lowest 
tender, usually so called, but it is by true definition the 
less costly of the two. In the selection of a tender build- 
ing committees and boards ought to be guided by the 
advice of their engineers, who, ipso facto, ought to be the 
best judges. ‘Galesinaiely, however, this course is not 
always pursued. A desire to stand well before their 
constituents, some amount of personal vanity, and other 
minor springs of human nature lead them to overrule the 
counsel given them, and contracts are occasionally handed 
to those not best fitted to carry them out. In this respect 
engineers are hardly dealt with. Considerable responsi- 
bilities are imposed upon them ; but they are not always 
afforded corresponding power or freedom of action. When 
their advice is overruled they can only protest, and have 
their protest entered in the minutes. The case of a recent 
sewage contract aptly illustrates the force of the point 
under notice. The sewage work in question was let to 
not only the lowest tender, but to one considerably below 
the next lower. It was not selected without considerable 
discussion, but it was selected. Subsequent experience 
has shown that the price was too small, the contractor 
being unable to complete the work. The Town Council 
took the matter into consideration and granted £700 
additional. Probably this course was the best under 
the circumstances, We believe it is not without precedent. 
Such precedents are, however, greatly to be regretted, 
they stultify and overthrow the entire principle of open 
competition and straightforward dealing. Matters of this 
sort are not attended with the uncertainties surrounding 
those of like nature in earlier days of engineering. Then 
there was a good deal that was tentative about them. Now 
they are very much routine affairs, and competent men 
need haye no difficulty in forming their estimates. The 
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possibility of a contractor being compelled at some stage 
of the work to make an appeal for relief does wrong 
to all concerned—wrong to the man himself, to his 
creditors, to the engineer, and to those whom he repre- 
sents. Wrong is also done to the other firms who 
tendered; for it is obvious that if A. obtains a job because 
his tender is 10 per cent. lower than B.’s, but that he is 
unable to complete his work without some increase—say, 
11 per cent.—A. really was, by true definition of 
the phrase, the lowest tenderer. In such cases it 
becomes at once apparent that the engineer was wise 
if—protesting against the acceptance of A.’s tender and 
being overruled—he caused his protest to be recorded. 
Cases of this kind show most oe the necessity that 
exists that engineers oy not alone be competent 
technologists, but thoroughly conversant with the cost of 
construction as well. Cases are not unfrequent where engi- 
neers have induced their clients to reconsider decisions to 
accept particular tenders made without inquiry as to the 
possibility of the work being faithfully carried out for the 
sum demanded, such inquiries usually showing mistakes 
somewhere. 

The remarkable breadth of difference separating highest 
from lowest tenders has often provoked comment; but 
while in some cases investigation would show both to be 
alike based on erroneous assumption, or deficient acquaint- 
ance with the subject, there are cases wherein the parties 
tendering enjoy peculiarly favourable means of working 
at a low figure. The only proper method of guarding 
against troubles and expenses ensuing from insutticient 
tender prices, is for the engineer to work out his own esti- 
mate very carefully, both under the guidance of his 
personal experience, and from the records of cost of other 
similar works already executed ; subject, of course, to due 
allowance for the local circumstances affecting each. 
Having done this he should, and all competent men 
usually do, compare that estimate with the lowest 
tenders sent in, and where a remarkable divergence is 
apparent, draw the attention of his committee, board, 
or client toit, advising great caution in accepting sucha 
tender. It sometimes happens that the engineer either 
of his own accord or by instruction asks the lowest 
tenderer for some explanation of his price, and how 
he can hope to successfully complete the work for it. It is 
true that securities are demanded, or a lodgment of 
caution money required. Both, however, are in most 
eases mere dead letters, found unworkable when re- 
sorted to. The asking for explanations is manifestly 
unfair towards all the other tenderers, and its practice is 
much to be deprecated. Another difficulty besetting the 
engineer is the pressure put on him by committees and 
boards to modify or alter some part of his design, so as to 
enable certain firms to tender. His position is painful and 
delicate. As a paid official he has great difficulty in 
opposing that which he knows to be, to say the least of it, 
irregular ; and an alteration of design to suit any particular 
firm or firms, without also giving every other tendering 
tirm an opportunity of tendering for the revised design, is, 
to say the least, very irregular indeed. If public or 
private bodies desire, as theyshould for the sake of their own 
interests, to strengthen the hands of their engineers, they 
should aid them in every way to act with the most impar- 
tial and even-handed justice towards contractors, as well 
as towards all others with whom they have to do. 


OUR COAST DEFENCES. 


THE recent agitation relative to the defence of our com- 
mercial towns, and the explanations afforded by those 
charged with the supervision of such matters, have given 
rise to much social inquiry as regards the question of the 
protection available in the event of an attempted landing 
by a hostile force at the many apparently undefended 
points along our coasts. To those unacquainted with our 
military system, and the provision and care with which its 
executive deals with questions of defence, it may naturally 
seem that our shores are vulnerable at innumerable points. 
We propose, therefore, to briefly sketch out how that 
system provides for an emergency such as we have named. 
We cannot, indeed, say it is perfect, but it is so, so far, 
perhaps, as it is possible for it to be, unless we are prepared 
to maintain a far larger force than is either possible or 
desirable during a time of peace. If we indefinitely multi- 
ply permanent defensive works, provision must be made 
for manning them; at all events, to such an extent as to 
prevent the deterioration to which such works are liable, 
as well as that even more serious deterioration to which 
their armament would be exposed. It may, therefore, be 
accepted as final that it is impossible to provide over a 
coast line of such extent as the shores of Great Britain 
present, works of permanent defence at all and every point 
which may offer opportunity for the landing of an enemy. 

But our War-office system, against which we have so 
many cavillers, is far more perfect in its arrangements 
than is apparent to the outside observer. It is inevitable 
that whenever a threat of war occurs the eyes of all regard 
with anxiety the apparently undefended condition of our 
eastern shores, especially those portions of them which, 
from their comparative proximity to the capital, seem likely 
to offer the strongest inducements for an enemy to attempt 
alanding. We have already had made public, through the 
reply afforded to the deputation which represented to the 
xuthorities the anxiety felt by those interested in our coast 
commercial towns, the means contemplated for their defence 
in the event of hostile contingencies; and. we may say 
that that reply was calculated to set at rest such an 
anxiety. But as regards our coast line generally the 
public at large possesses no such assurance. The tourist 
who passes along the seaboard of Essex, Suffolk, and 
Norfolk regards with something like dismay the many 
miles of low coast line and estuary along which he can 
observe no defensive precautions. This littoral is, how- 
ever, by no means so neglected in this respect as our 
tourists and others: similarly uninformed may think; and 


we are perfectly within bounds in saying that the atten- 
tion which has been given to the coasts referred to has 
also been extended to the whole circuit of our shores. The 
day has gone by when a sense of security was derived from 


those martello towers which marked the effort of a 
bygone generation to guard against surprise. Against 
modern artillery it is generally assumed that these could 
offer no resistance. e are not prepared to fully share in 
that assumption. The experimental destruction of one of 
these blockhouses—as they may well be termed—some 
years back, proved the amount of endurance they could 
exhibit even when exposed to artillery fire delivered under 
conditions the most favourable to its effective employment. 
It seems to us that, as connecting-links in an organised 
line of coast defence, these martello towers might well be 
expected to play some part in a future ibility. 
ut while mentioning this fact as collateral to our sub- 
ject, we have to observe that the system we propose to 
describe rests upon a basis quite apart from any utility 
such towers may be found to We may say that 
it is within our knowledge that among the documents in 
the keeping of our War Department there are plans which 
show that every individual point of our coast line has been 
surveyed with a view to its defence, and that designs are 
extant for earthworks which might be laid out and com- 
pleted in readiness for the reception of armament within a 
term that may almost be reckoned by days. Our imaginary 
tourist sees before him fields of waving corn, and little 
imagines that among them lie concealed the bench marks 
upon which our military engineers are prepared at once to 
start works which might efficiently resist any attempt of 
an enemy to effect a landing. A really immense acreage 
along our coasts consists of what is called Crown or military 
reserve. This is under the control of the Royal Engineer 
Department, and it is one of the most important duties of its 
officers to arrange the terms on which such lands are let, as 
also to see that they are at no time infringed, so that at a 
moment’s notice those fields, now under such culture, 
would be available for their concealed purpose. We 
believe we are right in saying that all leases granted for 
such lands contain conditions giving the power of imme- 
diate cancelment and re-poasession to the military authori- 
ties in the event of necessity arising. Not a day, there- 
fore, need be lost in commencing the construction of 
defensive earthworks should the aspect of affairs demand 
it. We are too apt, perhaps, to suppose that the officers of 
the Royal Engineers have but few duties during the time 
of peace save those attached to the maintenance of perma- 
nent forts and ys of barracks. As a fact, however, 
their duties are of a far wider scope and of a more detailed 
character. Their watchfulness is constantly exercised to 
see that no encroachment on reserves destined for use in 
the contingency we have named is permitted, as also to 
ard against the erection of any building upon them 
which might hamper the ready adaptation of such lands to 
the purpose they are contemplated toserve. It may, there- 
fore, well be realised that the Royal Engineer Department 
in our various provinces has no sinecure. On its watch- 
fulness of the interests entrusted to it may some day 
depend the very safety of the country. We may feel 
assured that that watchfulness is fully exercised, and that 
the fears we continually hear expressed as to the exposed 
condition of our coast line to attack are based upon an 
ignorance of the real state of affairs which it is the object 
of this article to remove. 


THE SHIP CANAL AND THE RAILWAY COMPANIES, 


THE first of the predicted results of the Ship Canal has 
already come about, although the actual construction of the 
canal has not been commenced. The leading argument put 
forward in support of the scheme was the exorbitance of the 
railway rates between Liverpool and the Lancashire manu- 
facturing towns ; and it was contended that only by such com- 
petition as the canal would produce could these charges be 
reduced. That they would so be reduced was treated as certain, 
and already the railway companies, although they contested this 
argument in Parliament, have justified the promoters’ complaint. 
With this month the London and North-Western and the Lanca- 
shire and Yorkshire Companies—and the other railways are 
about to follow suit—have introduced a new system of rates 
between Liverpool and Manchester and other Lancashire and 
Yorkshire towns, and have otherwise modified their arrange- 
ments in a way which will do much to remove existing grievances. 
Hitherto they have charged 9s. 2d. per ton for goods in bales 
and cases between Liverpool and Manchester, this sum including 
collection and cartage in Manchester and warehousing. Besides 
being regarded as excessive, this ch has been objected to, 
first, on the ground that customers could not tell how much of 
it was for actual railway carriage and how much was for terminal 
charges ; and secondly, because the rate being calculated to 
cover an indefinite amount of warehousing, those who removed 
their goods at once were made to pay for the convenience of 
those who left their goods in the companies’ warehouses. Many 
efforts have been made to get this method altered, but in vain. 
Now, however, all this is changed. From November 2nd, in 
place of the one comprehensive charge of 93, 2d. a ton, 6s. 10d. 
is charged for actual railway transit, and 1s. 2d. for terminals, 
the total being thus only 8s. as against 9s. 2d. a ton from Man- 
chester to Liverpool and Birkenhead. This givesa direct saving 
of 1s, 2d. a ton, and at the same time enables traders and manu- 
facturers to see exactly what they are paying for, and make 
their own cartage arrangements. A similar but proportionate 
reduction is made with regard to other towns in the two counties, 
Then, on the other hand, the rate for cotton taken from Liver- 
pool or Birkenhead to Manchester is brought down from 8s. a 
ton to 7s, 2d.; from Liverpool to Oldham, from 10s. a ton to 
9s, 2d., and so on as to other towns, the reduction generally 
being 10d. a ton. With respect to the warehousing question, in 
future forty-eight hours’ free storage will be allowed to al! 
customers, but after that period a payment of 10d. a ton will be 
levied for one month, and of 2d. a ton per week for any longer 
time. In this way those who do not use the warehouse 
accommodation will pay only for the service they really have, 
while those who do use it will bear the cost of the benefits they 
receive. Reductions are likewise made in regard to grain and 
some other commodities, and generally a system has been 
adopted which will largely the unpopularity of the 
railway companies in the north. Concessions in this direction 
somewhat earlier might have operated strongly against the 
Parliamentary sanction to the Ship Canal. 


RAILWAY RATES, 
THE reduction of railway rates by the London and North- 
Western Railway Company in Staffordshire has again excited 
interest in the South Yorkshire district, It is said that the 


company have taken this step with a view to safeguard their 
interests in their own territory. Manufacturers and large mer- 
cantile firms in the midlands and the north ignore altogether 
any motive, and looking straight to the effect, state that the 
result will be to give to Staffordshire an immense benefit in 
competition with other localities. It is natural, therefore, that 
in the Sheffield district particularly a movement should be made 
to secure from the local companies—the Midland, the Man- 
chester, Sheffield, and Lincolnshire, and Great Northern— 
similar concessions in regard to the heavy industries of that 
town. It is well known that Messrs. Charles Cammell and Co., 
Sheffield, were the first who practically declared that inland 
towns were unfairly handicapped in the heavy industries by 
carriage rates. The directors of the company having failed to 
get anything like a reasonable concession from the railways, 
initiated the bold course of transferring their steel rail works 
bodily to the coast. This policy, so far, has proved as successful 
as it was courageous. Its immediate effect was, of course, to 
take out of Sheffield a very considerable business, and one rail- 
way company—the Midland—lost, at a single stroke, about 
£50,000 a year in carriage alone. These figures were stated at 
the time to represent the amount paid by the Drontield Steel 
Company—afterwards amalgamated with the Cyclops, and re- 
moved to Workington—to the Midland Company forthe convey- 
ance of their rails. The example of transferring heavy trades 
from inland districts to the coast has been followed at Birming- 
ham and elsewhere, and there is no doubt that the “ new depar- 
ture” will extend to other concerns. A remarkable reduction 
in railway rates, though it may not altogether prevent, will cer- 
tainly stave off the evil day. If the Midland would show the 
way in such a reform it would exhibit true concern in Eng- 
lish commerce, and throw back the taunt that it had 
encouraged foreigners at the expense of native industries. It is 
not sufficient, however, that there should be a reduction ; there 
must also be an alteration in the incidence of railway rates. 
Classifications of the most absurd character are constantly being 
enforced to the loss and irritation of the harassed producers, 
A code of tariffs drawn up in concert by railway companies and 
manufacturers would be the surest way of getting rid of the 
long-standing grievance under which the producer has groaned 
for years, and also of forming @ permanent settlement which 
would “ steady ” trade for a considerable time. It is not con- 
tended that railway companies can so lower the rates as to com- 
pensate for the difference of manufacturing inland compared 
with manufacturing at the sea coast ; but what is insisted upon 
ia this: that the railway companies, not only by their heavy 
rates, but by their ridiculous method of classitication, acentuate 
and emphasise the embarrassments and difficulties of the inland 
producers. The Lancashire and Yorkshire Company, not usually 
considered over zealous in initiating reforms, is said to have 
made considerable concessions for its Liverpool traffic ; but why 
is the beneficial influence of generous counsels coming piecemeal 
here and there ! 


THE THREATENED GREAT STRIKE OF MINERS. 

UNLgss wiser counsels prevail it is to be feared that a serious 
strike will take place throughout the Yorkshire and Lancashire 
mining districts. The vast colliery population of South and 
West Yorkshire are reported to have intimated by ballot, to the 
extent of fully 20,000 miners, their desire to either have the 
15 per cent. ve Poa or shut down the pits. The officials of the 
Yorkshire Miners’ Association seem desirous of shirking the 
responsibility, leaving the men, as they say, to act on their own 
responsibility. It is, therefore, to be feared that the men will 
rush into a strike, in which they are likely to be again defeated, 
seeing that the owners have now a powertul organisation, which 
provides for compensation if a colliery is stopped, and at the 
same time provides for the orders to be kept going. The men 
certainly seem anxious to try to get the 10 per cent. back again, 
which they were compelled to give up a short time ago, The 
Conference at Barnsley not only passed a resolution authorising 
the officials to try and secure the advance, but the delegates 
decided to be bound by the resolutions come to at the Man- 
chester Conference. It may not be generally known that the 
adjourned Conference has to decide the time at which the 
pits shall be shut down, if the ballot returns are in favour of 
such a course. If this decision is general, the Conference 
intends that notice shall be given on the second making-up day 
in November, demanding the same. The Conference has also 
to consider the gestion of restricting the output. The aspect, 
it will be seen, is a gloomy one, inasmuch as some of the Lanca- 
shire miners have obtained an advance conditionally. This, it 
may be stated, acted as a great incentive at the Yorkshire Con- 
ference at Barnsley on Monday last, and there can be no doubt 
but that it will operate in favour of a strike at the Manchester 
Conference, 


THE WAGES OF SHIPBUILDERS. 


Ir is understood that there will be an attempt soon to obtain 
a reduction in the wages paid to the shipbuilders in centres such 
as the Tyne and the Wear. On this occasion we believe that 
the employers will recognise the very great discrepancy in the 
wages earned in the yard, and that the reduction proposed will 
be one which will vary with the earnings of the men. It is to 
be hoped that this will be kept in view, for one of the special 
circumstances of the industry, and one of the facts which have 
made previous reductions so difficult, is that the wages have 
varied so much, some men’s earnings being very large and others 
a very bare pittance. On good authority it has been stated 
that some of the platers on the Tyne, even in the present time 
of great depression, have been earning about 15s, per day 
worked ; and though it is possible that the time worked at the 
rate may not have been full, yet it is certain that it would be 
better for the trade, better for the employer, and better for the 
workmen if the rate of pay were less and the average time 
worked were more. In the present state of the trade—with 
about one-half only of the building berths of the Tyne occupied, 
and with the prospects so dull, for the new orders are few, and 
the labourers who need work are many—it may be looked upon 
as a foregone conclusion, that the reduction asked will have to 
be conceded in the end to some extent ; and it is to be hoped 
that the operatives will recognise the fact, for it is the inevitable 
result of the depression in trade, of the scantiness of orders, and of 
the general tendency to lower prices; and as we remember 
that there is a large increase in the purchasing power of money, 
we must recognise the reasonableness of the contention of the 
employers ; but we hope that the fact above alluded to will be 
kept in mind, and that the bulk of the reduction will be claimed 
from those workmen who can best afford it. Therecent discussions 
as to foreign competition in shipbuilding will have familiarised 
the public with the fact that there are of workmen here 
very highly paid, and in these times they might be asked to 
allow a slight deduction for the general good, 


THE TREVITHICK MEMORIAL, FUND. 
WE understand that the replies to the gircular addressed to 
the subscribers, asking for an expression, of their views with 
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regard to the proposition of the executive committee for the 
disposal of the fund, have now been received. The question 
to be discussed is what is to be done with the amount 
collected? The amount available at present is about £1500, 
The original resolution was :—‘‘ It was resolved to raise a fund 
for the erection of a statue to the memory of Richard Trevithick, 
and further to provide a fund for the establishment of scholar- 
ships to aid in the technical education of young men to qualify 
them for the profession of mining or other engineers.” The 
funds available are not, however, sufficient to carry out 
this resolution entirely, and the subscribers are therefore 
consulted as to the necessary modification. A general meet- 
ing of the whole of the committee will be held at the Institution 
of Civil Engineers, Great George-street, Westminster, on Friday, 
the 13th inst., at 4.30 p.m, The executive committee suggest:— 
(1) “ That a sufficient sum of money be offered to the council of 
the Institution of Civil Engineers for the establishment of a 
triennial Trevithick gold medal and premium of books, (2) That 
the trustees or council of Owen’s College, Manchester, be asked 
to accept a triennial Trevithick scholarship tenable for one year. 
(3) That a copy of the bust of Trevithick, now in the theatre of 
the Institution of Civil Engineers, be placed in Truro Cathedral— 
if permission be obtained—together with a brass mounting on 
the base, showing how the memorial fund was raised and how it 
had been expended.” It is desirable, we think, that the sub- 
scribers should be represented as fully as possible. It would be 
matter for regret if a minority had its own way, simply as 
the result of being more energetic than the majority. 


OUR NEW 0°40-IN. BREECH-LOADING CARTRIDGES, 


CoNSIDERABLE trouble is being experienced owing te the 
difticulty of making the breech loading-cartridges for the new 
small-bore rifle sound and strong. Though solid drawn cases 
are generally much better and stronger than coil cases, the 
difficulty attending their application to the small 0°40 bore is 
such that large numbers of imperfect cases are continually 
made, Some days since a very mortifying instance of failure 
occurred, If we had not had it on good authority, we should 
have regarded it as a “shave.” Her Majesty having expressed 
a wish to see the new arm, one was sent for her inspection with 
cartridges, in order that twenty rounds should be fired in her 
presence. Unfortunately a defective case came asunder and 
stopped the process of firing at an early stage. The embarrass- 
ment of the operator was hardly relieved by the Queen naively 
asking whether such an incident would not be awkward on 
service. Large supplies of small arms have recently been sent 
to Canada and other Colonies, including British Guiana ; conse- 
quently considerable orders have to be given to the British 
Armoury Company as well as to Birmingham. 


A NARROW ESCAPE, 

Ovr Belgian friends continue to find reason to congratulate 
themselves on having railway brakes complying with the 
conditions first laid down by the Board of Trade in this country. 
Recently the engine of an express train, running at full speed, 
suddenly left the rails at a place called Deerlyk, near Courtrai. 
The effect was instantly to snap the coupling between the 
tender and the train, and thus automatically to apply the 
Westinghouse brake. The engine and tender, after running a 
short distance, fell over, but the train was stopped before reach- 
ing the obstruction, and without a carriage having left the rails. 
Such arguments as the above in favour of automatic brakes 
have not been wanting in this country by any means (Penistone 
to wit), but it would seem to require something more than the 
proof of the uselessness of non-automatic brakes in such 
emergencies before the necessary change will be brought about 
on some of our principal lines. 


LITERATURE. 


Aid to Engineering Solution, By Louis D’A, Jackson. Messrs. 
Longmans, Green and Co, 1885. 
Tue book on “ Aid to Engineering Solution,” which Mr. 
Jackson has recently added to the formidable list of his 
former works, is well illustrated and printed in good type. 
The object of the work is also good, namely, to place before 
the minds of engineers a more wholesome and palatable 
food than what consists of the hard and dried crusts of 
barren formule. The rules given are not merely stated, 
but likewise seasoned with a certain spice of proof, which 
sives to the book a kind of mixed character, midway 
tween a text book on first principles and a vade mecum of 
engineering formule. The great danger is that it will 
not adequately fulfil either purpose. What the veteran 
engineer, educated for the most part in the drawing-oftice 
or workshop, dearly loves, is a concise formula, well cut 
and trimmed down, ready for use without further reflec- 
tion, and which he can apply in some such way as a sick 
pers does a cataplasm, the art and composition of which 
1e ignores, but which he full well knows was prepared by 
a great doctor, learned in poultices and plasters. The 
author would have done better had he brought his book 
into the shape either of a text-book on first principles, or 
more simply of a pocket-book of engineering formule, to 
be applied according to exact prescription. As it is, the 
proofs are clipt and unsatisfactory, only serving to divert 
attention from the results, which are thereby to a certain 
extent hidden in the text. The author, in fact, seems to 
forget that not one engineer out of a thousand of the older 
school has the faintest idea of mathematics beyond the 
range of the rule of three or the binomial theorem. So 
pores is this fact, that a German technical paper once 
umorously stated the essential qualification for admission 
to the Institution of Civil Engineers to be the power of 
repeating, without hitch or hesitation, the whole of the 
multiplication table from 12 times 12 downwards, 

The plan of the book consists of two parts, the first of 
which embraces three chapters upon “Structural Strength,” 
“ Load and Stress,” “ Resistance and Strain ;” the second 
part of five sections—why not “chapters,” as in Part I. ?— 
on “ Horizontal Girders and Cantilevers,” “Curved Ribs and 
Metallic Arches,” “ Masonry and Brickwork,” “ Piers and 
Supports and Stanchions,” and “ Miscellaneous Solutions.” 
The method of treatment throughout the book is entirely 
analytical, the new graphic methods being dismissed as 
“ generally familiar and exemplified in so many elementary 
works that further exemplification is needless.” Now if it 
be true, as the author states, that the graphic method in 
all its ramifications is “ generally familiar,” it surely 
follows that the old analytical processes, which the author 
exclusively uses, are more threadbare and familiar still, 


and ‘et thousand times oftener “exemplified in elementary 
wor 

In his preface, Mr. Jackson puts forward no claim what- 
ever to originality—a view of his own work we can un- 
hesitatingly endorse, save in a few instances where the 
author proposes some very novel, not to say far-fetched, 
definition of ordinary technical terms. For example, on 
page 4, we find the distinction between “stress” and 
“strain ” stated in a most erroneous and distorted form. 
“Strain” is defined asthe “local reaction induced by 
stress,” but, the author adds, “ when there is equilibrium 
at the under consideration the strain is equal to the 
stress;” as if, forsooth, there could ever be a state of non- 
equilibrium between action and reaction, Evidently 
our author has misunderstood the value of a_ right 
definition of “stress” and “strain.” The distinction 
thus given is absolutely worthless, insomuch that it 
simply adds to our stock of words, without at the same 
time increasing the sum of our ideas. The correct distinc- 
tion between “stress” and “strain” is that given by 
Rankine in his “ Applied Mechanics,” p. 272: “ For the 
sake of clearness in scientific language, certain authors 
have recently endeavoured to appropriate the word struin 
to the alterations, of what nature soever, in the volume 
and figure of a solid body and its parts, produced by forces 
—better stress—applied to it, and the word stress is 
formally defined. This nomenclature will be used in the 
present treatise.” In the rest of the first chapter of Mr. 
Jackson’s work we meet with a vast deal of what may 
be termed dumb philosophy on generalities —a form of 
learning which, as a rule, engineers heartily detest and 
abhor. In Chapter IL, page 13, and again on pages 34 
and 309, “stress” and “load” are used as synonymous or 
exchangeable terms; and on pages 14 and 16 we fall upor 
such odd and new-fangled expressions as “ segregation of 
stress-solutions,” and “reactions due to incastration.” On 
page 17 the term “ foot-pounds” is employed for “ pounds 
per foot run;” and on the following page the expression 
“horizontal force” is substituted for * bending moment ”— 
a perfectly unwarrantable license repeatedly assumed 
throughout the work. The ambiguity which may easily 
arise trom a freedom of language of this kind is well 
exemplified on page 29, where the same term, “ horizontal 
force,” is used to express the tensile stress in the tie-rod 
of a bowstring girder. The formula, page 30, for shearing 
stress under full uniform load, should read wes 
and the second term in the expression for shearing stress 


under combined load, on page 31, should be ai 
Further on the author makes an entirely false statement, 
when he says that the vertical, and horizontal reactions, and 
extreme bending moments in a rigid arch are determined 
“by equating the moment of resistance with the moment 
of external forces.” As a matter of fact, the “moment of 
resistance” has nothing whatever todo with the arch problem 
in its rigid forms; aud of course the vertical and horizontal 
reactions are found from the ordinary static equations 
of equilibrium combined with those of elastic deformation. 
Again, the treatment of the pressure curve in a semicircular 
arch, page 44, is egregiously wrong. In the first place, the 
section of rupture lies not at 45 deg., but at, approxi- 
mately, 30 deg. to the hortzon. Then, in finding the 
thrust, moments should be taken about the inner edge 
upon which the upper part of the arch initially turns, not 
about a point situate near the centre of the section. The 
author would have avoided making this unpardonable 
mistake, had he previously consulted a good old book, 
Tate’s “Mechanical Philosophy,” published by the same 
firm so far back as the year 1853; or, in fact, any old book 
on stone arches, It is evident that Mr. Jackson’s 
acquaintance with architecture is very circumscribed, for 
he says: “The common practice of assuming that the 
crown thrust acts exactly at the middle (sic) of the arch 
rim is usually quite unwarrantable.” Of course there is 
no such “ common practice.” 

In conclusion, we cannot recommend this book either as 
a good vade mecum for old-fashioned civil engineers, or asa 
clear and well-written text-book for engineering students. 
Nevertheless, a large amount of labour and expense have 
been lavished upon the work, and the author has taken 
pains to collect a quantity of matter closely bearing upon 
a great number of engineering subjects worth reading by 
those at home in the higher branches of analytical ma- 
thematics. 


THE CANADIAN PACIFIC RAILWAY. 


Ove of the greatest railway enterprises ever undertaken has 
this week been brought to completion, and a few weeks hence 
the Canadian Pacific will be ready to carry passengers and goods 
from the Atlantic to the Pacific through British territory, over 
something like 3000 miles, without a break. It is not easy to 
realise that henceforth the traveller may traverse the north- 
west territory, penetrate the famous “ Rockies,” and journey 
from Quebec to Port Moody with as much ease and comfort as 
if he were going only from London to Edinburgh ; and it is yet 
more difficult to appreciate all that this means for the future, 
but the direct all-through railway at last exists, and will very 
shortly be open to all comers. Twenty years ago the vast region 
through which this line passes was little known except as the 
home of buffaloes and other wild animals, dwindling tribes of 
Indians, and the intrepid hunters of the Hudson’s Bay Com- 
pany. Some venturesome travellers had traversed these far- 
spreading prairies on horseback or in bullock wagons, but 
to the world at large this was a terra incognita, and 
the idea of a railway through the heart of the country 
would then have seemed the height of mad dreaming. Ten 
years ago the line was barely commenced, and as a matter of 
fact the railway must be regarded as having been laid down 
within the last five years; and now, where formerly all was 
desolation, there are thickly populated towns, prosperous, and 
full of energy ; while the tide of civilisation and enterprise is 
rapidly flowing onward to the far west, not tc be arrested until 
it reaches the waters of the Pacific Ocean. The Canadian 
Pacific Railway will not only open up and bring within easy 
reach millions of acres of British territory heretofore unavailable, 
but will form a new route and a new link between England and 
her Indian, Chinese, aud other Eastern possessions, ‘I'he com- 


pletion of the line is an event of great importance, and is 
entitled to something more than the mere record of the fact. 
The construction of a railway from east to west through 
Canada is a natural consequence of the confederation of 
Canadian Provinces, but its origin is due more directly to the 
absorption of British Columbia. When that Province consented, 
in 1871, to enter the confederation, the formation of this railway 
was one of the conditions made by British Columbia, and 
accepted by the Dominion Government. The union being 
effected, preliminary operations were promptly commenced, and 
an exploration of the country was entered upon, with Mr. Sand- 
ford Fleming, C.E., as engineer-in-chief. This in itself was a 
task of a severe ¢ , and under the then existing Govern- 
mental system it proved a very costly undertaking. The work 
was, however, carried on with as much expedition as the natural 
difficulties presented by the country, and repeated wranglings 
on the subject in the Canadian Parliament, would permit, 
and at length a start was made in the real work of construc- 
tion. One of the main difficulties experienced at the outset 
was as to how and where the Rocky Mountains were to be 
pierced, but eventually it was decided to work through the 
Yellow Head Pass, 3646ft. above the sea level, and thence down 
to a point in the Burrard Inlet on the Pacific shore. The 
eastern end was to begin at Lake Nipissing, whence it would 
run westwards to Selkirk, and onwards through North 
Saskatchewan to meet the western section at Yellow Head Pass. 
Subsequently this route was materially altered, but upon these 
lines the work was commenced in 1875, and during the follow- 
ing three years a few hundred miles of railway were laid down 
at different parts of the route. The progress was slow, and was 
much impeded by disputes in Parliament as to the cost and other 
considerations, which were seized upon by one party or the 
other as political weapons. One Ministry at least was over- 
turned by these means, and in 1879 the Governmentsuspended the 
construction of the line. Negotiations were opened with private 
capitalists, and in 1880 a strong and wealthy syndicate undertook 
the completion of the railway. This, however,they did only upon 
very liberal conditions. In consideration of the Syndicate 
pledging themselves to carry the work through, the Government 
granted them a subsidy of twenty-five million dols. in money, 
and twenty-five million acres of land. They handed over to the 
Syndicate the portions of the line already completed free of 
charge, and engaged to finish and transfer to the Syndicate 
other sections then commenced, amounting to over 700 miles in 
length. ‘They further conceded large privileges as to making 
branch lines, and taking ground for buildings ; safeguarded the 
Syndicate from competing lines within a certain wide area for 
twenty years ; agreed to admit all their material duty free, and 
to exempt the railways and buildings from taxation “for ever.” 
The new company was incorporated in 1881 with a capital of 
a hundred million dols., and at once set to work with 
that amazing energy which has enabled it to fulfil its 
engagements within tive years, that being five years earlier 
than its contract required. This is, perhaps, not to be 
wondered at when it is found that again and again they laid 
down more miles of rails in one day than had ever been done 
before on the American Continent, and in the course of one 
summer constructed over 450 miles of main railway, besides 
more than 100 miles of branch lines. As already mentioned, 
the route adopted by the Dominion Government was in some 
respects changed and extended by the company. At one time 
it was contended that the Canadian Pacific Railway should go 


‘no further eastwards than Lake Superior, but not only was it 


eventually resolved to carry it on to Montreal, but to obtain 
direct connection with Quebec. From the’ Atlantic, therefore— 
or, more accurately, from the St. Lawrence—the line will give a 
through passage to the Pacific, by way of Montreal, Callander, 
Fort William—skirting the north shore of Lake Superior—Rat 
Portage, Winnipeg —- the capital of Manitoba — Brandon, 
through the heart of Assiniboia to Moose Jaw and Calgary, 
at the foot of the “Rockies.” Thence it passes through the 
mountain pass to Kamloops in British Columbia, and turning 
south down the Fraser River to Port Moody on the Pacific coast 
opposite the southern extremity of Vancouver's Island. In its 
course—which, on the whole, is remarkably direct from Winni- 
peg to the Rocky Mountains at least—the railway passes through 
great tracts of land which all authorities agree in describing as 
highly picturesque, amazingly rich in fertile soil, coal, minerals, 
and other resources; and while substantial and growing towns 
have been established, settlements rapidly increasing in size 
are plentifully scattered along both sides of the track. As the 
railway has advanced emigrants have followed. 

In addition to the main line, numercus branches have been 
thrown out, making a considerable aggregate of miles, and it 
may be estimated that the whole system contains something 
like 4000 miles of operative line. The Yellow Head Pass was 
selected by Mr. Fleming for the passage through the Rockies, 
because of its comparatively low elevation, viz., 3720ft. above 
sea level, and its favourable climate ; but a leading object of 
the company being to secure the shortest trans-continental 
route, it finally, it is understood, chose another pass more to 
the south, which would shorten the distance, although the height 
might be sumewhat greater and the gradients more difficult. 
In justifying his selection, Mr. Fleming pointed out these facts:— 
“The Central and Union Pacific Railway passes over four main 
summits at intervals of from 300 tw 400 miles, the lowest of 
which is 6120ft., the highest is 8240ft. above sea level. The 
Northern Pacific line passes over two summits 120 miles apart, 
reaching elevations of 5547ft. and 5572ft. The Canadian 
Pacific Railway, by the route followed on the recent journey, 
has the Bow River summit, 5300ft., and the Rogers summit, 
4600ft. above sea level. The one main summit on the 
line by the North Saskatchewan is at the Yellow Head Pass, 
3720ft. above tide water.” From these figures engineers may 
draw their own conclusions, and with respect to the question of 
advantage in distance gained by the new line, the following 
comparison may be made:—From Montreal to Port Moody, by 
the Canadian Pacific Railway, the route will be about 2895 
miles long ; while from New York to Iacoma, by the Northern 
Pacific, the journey is 3380 miles ; and from New York to San 
Francisco, by the Central Pacific, it is 3270 miles. Over these 
routes from the Atlantic to the Pacific the new line gains, respec- 
tively, 380 and 490 miles. The distance from New York to San 
Francisco by the Union Pacific is 3363 ; and it is also calculated 
that the Canadian Pacific Railway will shorten the distance even 
between New York, Boston, and Portland by 200 miles, while 
the journey frum Liverpool to China will be reduced by 1000 
miles, as compared with the Union Pacific route. The benefits 
which this railway is calculated to yield are too numerous for us 
to consider now, but the facts and figures we have given will 
afford some indication of the Colonial and Imperial importance 
of this undertaking. The traffic already carried on by the 
company has been of a satisfactory and promising character ; 
and we may mention, in conclusion, that the company have in 
actual use as many as 304 locomotives, 282 passenger cars, and 
7380 freight cars of all kinds. From the commencement the 
company has constructed 2244 miles of railway. 
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BRAY AND HEALD’S PATENT EXCENTRIC. 

Tuts excentric shown in cross section and in front view is 
so simple in construction that but a short description is required. 
On the shaft is keyed a circular disc, the edge of which is 
bevelled off towards the inner side. The shaft passes through 
a boss on the disc, the position of the boss on the dise corre- 
sponding to the throw of the excentric. A second disc is passed 
over the shaft, the hole in this disc for the shaft to pass through 
being similarly excentrically placed. The edge of this second 
disc is also bevelled off on its inner side. The strap or hoop fits 
between these two discs, having correspondingly bevelled edges. 
The two discs are connected together by a nut and bolt passi 


GAS ENGINES AT THE INVENTIONS 
EXHIBITION. 
No. IV. 

We illustrate in this impression two of the non-com- 
pression engines exhibited in the Exhibition, both these 
being of the simplest construction, and belonging to ty 
1 of the classification referred to in our impression of the 
2nd inst. 

The first of these is the 2-man power engine made by 
Messrs. Clarke and Gillespie, of the Meadowhead Works, 


through the centre of the two discs. In order, however, to 
prevent the discs being nipped too tight on the strap or hoop, a 
washer is slipped over the bolt between the discs. As the discs 
and hoop wear on their bevelled edges, this collar or washer is taken 
off, reduced in thickness, and replaced, thus ensuring that a suit- 
able pressure only is put upon the hoop and discs. This pressure 


may be regulated by means of an elastic washer upon the centre 
bolts; but this has not been found necessary in the excentrics 
yet made. It will be seen that an annular space is enclosed 
between the discs and hoop, This space is used as an oil 
chamber, being first loosely packed with cotton, wool, or felt to 
absorb and retain the oil. When this space is once filled and 
the centre bolts carefully tightened up, the excentric will run 
for several weeks without requiring a fresh supply of oil. The 
inventors and makers—Messrs, Bray and Heald, of East- 
parade, Leeds—claim for it the reduction of wear and tear to a 
minimum, as it is practically running in oil; repairs are easily 
executed, and the excentric is smaller than usual for a given 
throw, which seem promised by the design. Although brought 
out for actuating the dabbing brushes of Nobel’s wool combing 
machines, it is evidently applicable to many other cases, 


GIBBONS’ MOULDING MACHINE. 

THE accompanying engraving illustrates a moulding machine 
made by Mr. H. Gibbons, of Hungerford, one of which is 
exhibited in the Inventions Exhibition. The machine is cheap, 
simple, and, by a new form of sleeve, gearing and outside weights 
are dispensed with. The machines consist of two upright turned 
columns, bolted to a foundation plate. On these columns work 
sleeves which carry the pattern plate, slung on trunnions, The 
plate can thus be moved up or down the columns with ease and 
smoothness, the lift being perfectly accurate, and it can be fixed 
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at any height on the columns, and can be turned over on its 
trunnions and fixed in position. In moulding with these machines 
the plate is run up to a convenient height on the columns, the 
moulding box placed over it, and clipped by levers. The latter 
is then rammed up, turned over, and lowered till the box rests 
on the foundation plate. The plate is then unfastened, gently 
rapped, and lifted from the mould. The sleeves on the columns 
are so constructed that no sand that falls on them can jam 
them or interfere with their action, and they are also self- 
adjusting for wear. Besides the accurate lift obtained by the 
use of these machines, it will be seen at once that they form a 
most convenient and effective moulding stage for ramming up 
and turning over. 


InsTITUTION OF CiviL ENGINEERS.—The first meeting of 
this society after the recess will be held at 25, Great George-street, 
Westminster, on Tuesday, the 10th inst., at 8p.m. The chair 
will be taken by Sir Frederick Bramwell, the president, who will 
distribute the medals, premiums, and prizes awarded for meritorious 
tomy presented to the Institution last session. Papers by Pro- 

essor Osborne Reynolds and Mr. A, W. Brightmore wil] be after- 
wards read and discussed, 


& | Stevenage, and-is known as the Syrinx engine. Itis made 
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fan, and with a 1-30th spring in the indicator. That 
marked 4 is taken with the engine running on the same 
load, but at 128 revolutions per minute. No. 1 is taken 
with the engine running at 120 revolutions per minute, 
but with an extra load put upon it by braking the wheel. 
No. 3 is taken under the same condition, but at 125 revo- 
lutions per minute. We have not worked out these 
diagrams, but give them full size for the benefit of those 
sufficiently interested to do so, They are interesting as 
characteristic diagrams, but much of the apparent fluctua- 
tion of pressure is no doubt due to the indicator. 
Referring to our engravings, Fig. 1 is a perspective view 
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SECTIONAL PLAN AND IGNITING JET. 


under Cobham and Gillespie’s patent of 1884, and is only 
made of the one size. Our illustrations give a perspective 
and sectional views showing its construction completely. 
A feature in the engine, is the closing of the valve which 


of the engine, the working of which will be gathered from 
the following description of the detail views, Figs, 2, 3, 4, 5. 

The cylinder A, containing a piston B, is surrounded b 
a water jacket G, and rests on the bottom base-plate E, 
which is constructed to serve as a silencing 
chamber, forming part of the air passage. 
To the outer end of the cylinder is screwed 
a cover H adapted to serve also as air and 

s inlet. O is the air inlet, N the gas 
inlet, I the valve spindle passing through the 
cover. The cover H is cast in one piece with 
an axial tube, the inner end of which forms 
a perforated disc fitting into the bore of the 
¢ oer and serving as a valve seat, while 
the lateral end has an opening N for the 
admission of combustible gas. The valve 
spindle I is placed in the axis of the cylin- 
der, and carries at the inner end a valve K 
adapted to rest against the valve seat, and 
allowed to slide on the spindle between the 
enlarged head of the latter and the valve seat. 
The valve K is made somewhat less in dia- 
meter than the bore of the cylinder, to afford 
a sufficient passage for the gas and air mix- 
ture. The inner end of the spindle is axially 
guided bya sleeve N' sunk into the valve 
seat, while the outer end passes through a 
stuffing box, and is provided with a nut M 
which serves to adjust the tension of the 


THE SYRINX GAS ENGINE. 


admits the combustible mixture, by the explosion itself. 
This is done with the object of having an admission valve 
which remains full open for the whole period of admis- 
sion, thus preventing, see diagrams, the fall of presure below 
atmospheric pressure which occurs in engines of this class 
when the admission is cut off more or less gradually, as is 
the case with most valves, and is an effect which is assisted 
by the fact that the admission is gradually restricted at 
the same time that the piston is acquiring a higher speed 
than at the commencement of the stroke. The reduction 
of pressure by this wire-drawing of course materially 
reduces the efficiency of the combustible charge, the space 
behind the piston not being actually full at the time of 
the explosion. We give four indicator diagrams from the 
engine exhibited, which show this. These diagrams are 
given full size, and show the effect of different speeds 
and loads. That marked 2 is taken at 95 revolutions per 
minyte, the engine driving a 12in, wing disc ventilating 


spring L, holding the valve K inst 
its The space O! 
the axial tube of the cylinder cover serves as air 
inlet, and communicates through a vertical port of 
the cylinder with the silencing chamber E. This 
chamber has a number of baffle plates P P', and is 
limited by the flange Q of the base plate. The silencing 
chamber is for the prevention of the free transmission of 
the sound produced by the closing of valves, or the ex- 
plosion of the air and gas mixture through the air passage 
of the engine. The air supply for the ignition apparatus 
BS T is usually also derived from the silencing chamber, in 
order to intercept any sound which may come out of the 
ignition valve. The engine works as follows :—When the 
piston B is in its innermost position and begins its out- 
stroke the valve K is lifted from its seat by suction, so as 
to allow air to enter the cylinder through the port O and 
gas through the port N. As soon as the piston has moved 
| through the distance necessary to cause the ignition of the 
‘mixture drawn ipto the cylinder, the pressure caused by 


= 
Vj 
© \\ 
IN AB \ \ 
Lt | 
> | THE SYRINX ENGINE—SECTION THROUGH ADMISSION AND EXHAUST YAL\E3, 
FIC.3 | 
| 
an 
— 
— WW 
| | 
= 
PETE 
= | | 
= 


Nov. 6, 1885. 


THE ENGINEER. 


361 


the explosion suddenly closes the valve K and drives the 

iston B to the end of its stroke, At the beginning of the 
return stroke the outlet W, which had been previously 
closed, is opened, and the valve K remains closed, so that 


for their weight-effect. The engravings show the piston 
and valves in position at half-stroke, just as an explosion 
takes place closing the valves Gand J. The action of the 
engine is as follows:—The air enters the open front end of 


/ 
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MUNDEN’S GAS ENGINE, WITH AUTOMATIC VALVES. 


during the returnstrokeof the piston produced by theenergy | the cylinder—that is, the end nearer the crank-shaft, Fig. 5 
stored up in the fly-wheel the products of combustion are | —and | } @ 
| passage B, until it reaches a continuation C of this passage 


forced out through the opening W. 


is drawn through the opening A and along the 
into the cover D, whence, 
mixing with the gas coming 
from the orifices F and the 
pipe E, this mixture is ad- 
mitted by the lifting of the 
valve G into the cylinder 
H. This valve G is —— 
upon the pin O, and is lifted 
by the suction of the piston I 
during the first half of its out- 
stroke. This continues until 
the piston I has, during its 
outstroke, reached and 
covered the opening A of 
the B, thereby pre- 


venting the further admission 
of air to the e B. 
At this instant the mixture 
of air and gas_ already 
admitted to the cylinder H 
is ignited, and the pressure 
resulting from explosion 
causes the piston to com- 
lete its outward stroke. 
he pressure in the cylinder 
consequent upon explosion 
also closes the air and 


valve G, thereby stopping 
the passage of both air 
and and holds close 


DIAGRAMS FROM THE SYRINX GAS ENGINE. 


From this description it will be seen that there are two 
essential features in the engine, namely, the mode of 
admitting air to the cylinder through a chamber or cham- 
bers constructed for the purpose of deadening sounds, 
the combination of a valve or valves closed by the explosion 
of the combustible mixture and the silencing chamber as 
at Fig. 1. We have not tested this engine, but are 
informed that, with gas at 4s. per 1000, it will do its two- 
man work for 1s. per day of twelve hours. The engine is 
quiet in work, and has no parts likely to cause any trouble. 
No great amount of invention would be necessary to make 
the — and amounts of gas and air automatically 
variable, and to make the engine into a simple compres- 
sion engine. 

The second engine to which we refer is illustrated by 
Figs. 5 to 10. It is exhibited in model by the inventor, 
Mr. W. J. Munden, and is made under his patent of 1884. 
It is remarkable as having no mechanically moved valves, 
the two valves which it does possess being automatically 
operated by the and air ingress and products of com- 
bustion egress. i the accompanying engravings, Fig. 5 
is a longitudinal vertical section of a horizontal form of the 
engine, through the centre of the cylinder. Fig. 6 is a 
plan, with the cylinder and cover in section. Fig 7 is a 
view, to an enlarged scale, of the valves for such an engine, 
with the cylinder itself in section. Fig. 8 is a vertical 
section, showing the cylinder cover and es. Fig. 9 
is a vertical section of the valves and cylinder cover, as 
applied to a vertical engine in which the cylinder is under 
the crank-shaft. Fig. 10 is a vertical section of the valves 
and cylinder cover, as applied toa vertical engine in which 
the cylinder is inverted over the crank-shaft—a difference 
being necessary in the arrangement of the valves to allow 


the exhaust valve J, hinged 
Fg the same pin O as 
the air and gas valve G, until the piston nearly reaches 
the end of its outstroke, and uncovers the end k, Fig. 5 
of the exhaust e L, which communicates 
through the exhaust pipe M with the atmo- 
sphere, thereby allowing the escape of part of 
the exhaust products of combustion, and reduc- 
ing the pressure in the cylinder to that of the 
atmosphere. This pressure being so reduced 
allows the opening of the exhaust valve J by 
its own weight, as shown in Figs. 7 and 8, 
and as shown in Fig. 5 by the weight of its 
counterweight N, until the stop N meets the 
air and valve G, which prevents it from 
opening further, and it remains in this open 
position during the instroke of the piston, thus 
allowing the escape into the exhaust pipe M of 
the remaining products of combustion. This . 
being completed, the piston commences another 
outstroke; its suction closes the light return 
valve P, and the end A, Fig. 5, of the air pas- 
sage B being uncovered, the air and gas valve G 
is drawn open, pressing upon the stop N, and 
closing the exhaust valve J, thus preventing 
the re-admission of products of combustion during 
the first half of the outstroke, while a charge of 
air and gas is being inspired, when the charge 
being ignited as before, an explosion results, 
thus completing the cycle of operation. Risa 
water chamber for the usual 
Simplicity can probably go no farther. It 
will be seen that the essential features of 

the invention are a gas-motor engine in which the valves 
regulating the admission of the mixture of air and 


gas, and the escape of the exhaust products of combus- 
tion, are constructed so as to act automatically ; the use 
of an exhaust valve which closes, and is held close by the 
pressure resulting in the cylinder from explosion of the 
charge of air and gas, but opens automatically as soon 
as the pressure is so reduced that it is nearly equal to 
that of the atmosphere, and the use of the light return 
valve to assist the exhaust valve in closing, and preventing 
the re-admission of the exhaust products of combustion. 


HORNER AND BORING 
TOO 


Tue expanding boring and finishing tool illustrated by the 
accompanying engraving is made by Messrs. Horner and Adcock, 
of Loughborough. As they observe in their circular respecting 
it, half of the skilled work in the modern machine shop consists 
in boring and finishing holes to standard size. In these opera- 
tions the cutting edges of the bit or tool commonly used 
become too small after finishing about a score of holes, thus 
necessitating its going through the processes of softening, 
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hammering, turning, hardening, grinding, and newly wood- 
ing, with the risk—in the event of its being ground too 
small—of a repetition of the same. By the use of the expand- 
ing tool illustrated these frequently recurring processes will be 
obviated, one pair of cutters being capable of finishing at least 
7000 holes. The novelty consists in the expanding adjustment 
of the cutters C D by means of a compound wedge E; the 
expansion of the woods, Fig. 1, as they wear by screws at A ; 
or the tool may be used as a finishing drill without woods, 
Fig. 2. The expansion by the wedges is exact, and the adjust- 
ment to the required size is easily made by wheel F. 


THE SUBWAY IN THE NEW LONDON STREET. 


TuE work now in progress on the new street which crosses 
the Soho district from Piccadilly-cireus to Oxford-street 
furnishes evidence of the improved methods of dealing with such 
cases which experience dictates. In no way is this more 
observable than with respect to the subway below it, within which 
are to be laid the gas and water mains, and other pipes which 
the variety of the demands of the civilised life of modern 
London render a necessity. © We have often regretted that 
economical considerations make it as yet impossible to compel 
the adoption of the system of subways for such purposes in all 
and each of the new streets which are yearly added to the vast 
mileage of suburban London. That regret is felt more keenly 
when we observe the benefits promised by the work which we 
have named as now in progress. We see in it an assurance of 
the absence of the irritating process of breaking up our streets 
for every occasion of needed repair to our underground system. 
It was only lately that the whole traffic of the City was impeded 
for many weeks by the breaking up of roadways and pavements 
within it for the purpose of laying the mains for furnishing 
hydraulic pressure. As the application of that last-named 
principle extends—and it will probably receive wide extension— 
we may expect to have further cause of obstruction and annoy- 
ance. Expect immunity from it we cannot, but we may at least 
hope that the example of this subway may some day or other 
bring about a diminution of it. 


SELF-ACTING BAND SAW FILING MACHINE. 

Tue band saw filing machine, which is being introduced by 
Messrs. Selig, Sonnenthal, and Co., London, is exhibited in the 
Inventions Exhibition at work. As will be seen, it mechanically 
moves a taper saw file, and is easily adapted to any pitch or 
width of saw, and will file eighty teeth per minute, and only 
occupies a space of about l6in. x 22in. In the engraving A is 
a saw vice, B a movable and adjustable spring, pressing as desired 
upon the reciprocating arm C which carries the file, and is itself 
moved by a rod K and slide L. By means of the hand wheel E 
and screw with thumb nut D the vice is adjusted, and the move- 
ment of the saw is affected by the adjustable arm G and H, 


BAND SAW FILING MACHINE. 


moved by the disc O. F is a screw by which the depth of cut 
is adjusted. The machine is meeting with much favour, 
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CYLINDER CONDENSATION IN STEAM ENGINES. 
AN EXPERIMENTAL INVESTIGATION.* 
By Cuas. L. GaTety, M.E., and Atvin P. Kierzscu, M.E. 
(Continued from page 343.) 

Thomas Tredgold, writing in 1827, who, but little later than 
Carnot, puts the limit to ical expansion at the ‘point sub- 
sequently indicated and more fully demonstrated by De Pambour, 
exaggerates the losses due to practical conditions, but evidently 
does perceive their nature and general effect. He also shows that 
under the conditions assumed the losses may be reduced to a 
minimum, so far as being dependent upon the form of the cylinder, 
by making the stroke twice the diameter. The limit of efficiency 
in heat engines, as has been seen, is thermodynamically determined 
by the limit of cmarmte expansion. So well is this understood, 
and so generally is this assumed to represent the practical limit 
by writers unfamiliar with the operation of the steam engine, that 
every treatise on the subject is largely devoted to the examination 
of the amount of loss due to what is always known as ‘ incomplete 
expansion ’—expansion terminating at a pressure higher than the 
back pressure in the cylinder.. The causes of the practical limita- 
tion of the ratio of expansion to a very much lower value than 
those which maximum efficiency of fluid would seem to demand 
have not been usually considered either with care or with intelli- 
gence by writers thoroughly familiar with the dynamical treat- 
ment, aj from the modifying conditions here under considera- 
tion. Watt, and probably his contemporaries and successors, for 
many years supposed that the irregularity of motion due to the 
variable pressure occurring with high expansion was the limiting 
condition, and does not at first seem to have realised that the 
cylinder condensation, discovered by him, had any economical 
bearing — the ratio of ——— at maximum efficiency, It 
undoubtedly is the fact that this irregularity was the first limiting 
condition with the , cumbrous, long-stroked, and slow-moving 
engines of his time. Every accepted authority from that day to 
the present has assumed, tacitly, that this method of waste has 
no influence upon the value of that ratio, if we except one or two 
writers, who were practitioners rather than scientific authorities, 

Mr. D. K. Clark, publishing his “‘ Railway Machinery” in 1855, 
was the first to discuss this subject with knowledge, and with a clear 
understanding of the effects of condensation in the cylinder of a 
steam engine upon its maximum efficiency. Cornish engines, from 
the beginning, had been restricted in their ratio of expansion to about 
one-fourth as a maximum, Watt himself adopting a ‘ cut-vff’ at 
from one-half to two-thirds. Hornblower, with his compound engine 
competing with the single cylinder engines of Watt, struck upon 
this rock, and had been beaten in economy by the latter, although 
using much greater ratios of expansion; but Clark, a half century 
and more later, was the first to perceive precisely where the 
obstacle lay, and to state explicitly that the fact that increasing 
expansion leads to increasing losses by cylinder condensation, the 
losses increasing in a much higher ratio than the gain, is the 
practical obstruction in our progress toward greater economy. 
Clark, after a long and arduous series of trials of locomotive 
engines and prolonged experiment, looking to the measurement 
of the magnitude of the waste produced as above described, con- 
cludes ; ‘The magnitude of the loss is so great as to defeat all such 
attempts at economy of fuel and steam by expansive working, and 
it affords a sufficient explanation of the fact in engineering prac- 
tice that expansive working has been found to be expensive work- 
ing, and that in many cases an absolutely greater quantity of fuel 
has been consumed in extended expansion working, while less 
power has been developed.’ He states that high speed reduces the 
effect of this cause of loss, and indicates other methods of check- 
ing it. He states that ‘the less the period of admission relative 
to the whole stroke the greater the quantity of free water existing 
in the cylinder.’ His experiments revealing these facts were, in 
some cases, made prior to 1852. But the men handling the 
engines had observed this effect even before Clark. He states that 
they rarely voluntarily adopted ‘a suppression of above 30 per 
cent.,’ as they found the loss by ph ova greater than the 
gain by expansion. Describing the method of this loss, this author 
goes on to say that ‘to prevent entirely the condensation of 
steam worked expansively the cylinder must not only be simply 
protected by the non-conductor, it must be maintained by inde- 

ndent external means at the initial temperature of the steam.’ 

e thus reiterates the principle expressed by Watt three-quarters 
of a century before, and applies it to the newly-stated case. The 
same author, writing in 1877, says :—‘ The only obstacle to the 


restricted economic expansion. Rankine recognised no such 
restriction as is here under consideration, considered the ratio of 
expansion at maximum efficiency to be the same as that stated by 
Carnot and by other early writers, and only perceived its limita- 
tion by commercial considerations, a method of limitation of great 
importance, but often of less practical effect than is the waste by 
condensation. In his “‘ Life of Elder,” 1871, however, he indicates 
the existence of a limit in practice, and places the figure at that 

reviously given by Isherwood, for unjacketted engines. By this 

tter date the subject had become so familiar to engineers that a 
writer in Engineering in 1874 contemns writers who had neglected 
to observe this limitation of efficiency as indulging in ‘ medixval 
twaddle.’ A few writers on thermodynamics finally came to under- 
stand the fact that such a limitation of pion | theory existed. 
M. G. A. Hirn, who, better than Tegan / any authority of his 
time or earlier, combined a knowledge of the scientific principles 
involved with practical experience and experimental knowledge, in 
his treatise on thermodynamics (1876), concludes: — ‘ Qu’il est 
absolument impossible d’édifier a priori une théorie de la machine 
& vapeur d’eau douce d’un charactére scientifique et exact,’ in con- 
sequence of the oyeration of the causes here detailed. While 
working up his experiments upon the performance of engines, com- 
paring the volume of steam used with that of the cylinder, he had 
always found a great success, and had at first attributed it to the 
leakage of steam past the piston; but a suggestion of M. Leloutre 
set him upon the right track, and he came to the same conclusion 
as had Watt so many years before. He explains that errors of 30, 
or even up to 70 per cent. may arise from the neglect of the con- 
sideration of this loss. Combes had perceived the importance of 
this matter, and De Freminville suggested the now familiar expe- 
dient of compression, on the return stroke as nearly as possible to 
boiler pressure, as a good way to correct the evil. The matter is 
now well mone bor an by contemporary writers, and it has become 
fully agreed, among theoretical writers as well as among practi- 
tioners, that the benefit of extended expansion in real engines can 
only be approximated to that predicted by the theory of the ideal 
engine, by special arrangements having for their object the reduc- 
tion of cylinder waste, such as superheating, steam jacketting, and 
compounding. Professor Cotterill has given more attention to this 
subject than any writer up to the present time. He devotesa con- 
siderable amount of space to the study of the method of absorption 
and surrender of heat by the metal surfaces enclosing the steam, 
constructs diagrams which beautifully illustrate this action, and 
solves the problems studied by him with equal precision and 
elegance of method. He summarises the experimental work done 
to the date of writing, and very fully and clearly exhibits the mode 
of transfer of heat past the piston without transformation into 
work. Professor Cotterill’s treatise on the steam, ‘ considered as a 
heat engine,’ is invaluable to the engineer. Thus the theory of the 
steam engine stands to-day incomplete, but on the verge of com- 
pletion, needing only a little well-directed experimental work to 
supply the doubtful elements. Even these are ming deter- 
mined. Isherwood gives facts showing waste to be proportional, 
very nearly, if not exactly, to the square root of the ratio of expan- 
sion, and Escher, of Zurich, has shown the loss to be also nearly 
proportional to the square root of the time of exposure, or, in other 
words, to the reciprocal of the square root of the speed of rotation, 
and it only remains to determine the method of variation of loss 
with variation of range of temperature to give the whole of the 
ni material for the construction of a working theory which 
will enable the engineer to estimate, in advance of construction, 
the economic performance of hismachine. There will undoubtedly 
be much more to be done in constructing an exact theory 
involving all the physical changes occurring in the working 
of the heat engines familiar to us; but it will yet be done, 
and probably very soon. It is the hope of the writer that experi- 
ments made under his direction recently may furnish the needed 
data, as the result of the first systematic research directed to that 
end; but if this should prove not to be the fact, it cannot be long 
before direct investigation will secure all essential knowledge. 
When this is the case, the remarks of those distinguished physicists 
and engineers Hallauer and his great teacher Hirn will be no 
longer well based upon apparent fact. Says Hirn, in his memor- 
able discussion with Zeuner, in regard to this subject: ‘Ma con- 
viction reste aujourd’hui ce qu'elle était il y a vingt ans, une 
théorie proprement dite de la machine a vapeur est impossible ; la 
théorie expérimentale, établie sur le moteur luiméme et dans 
toutes les formes ot il a été essayé en mécanique appliquée peut 
seul conduire 4 des résultats rigoureux.’ Chronologically con- 


working of steam advantageously to a high degree of expansion in 
one cylinder in general practice is the condensation to which it is 
itted into the cylinder at the a gg | 
of the stroke by the less hot air surfaces of the cylinder an 
piston, the proportion of which is increased so that the economy 
of steam by expansive working ceases to increase when the period 
of admission is reduced down to a certain fraction of the stroke, 
and that, on the contrary, the efficiency of the steam is diminished 
as the period of admission is reduced below that fraction.’ The 
magnitude of this influence may be understood from the fact that 
the distinguished engineer, Loftus Perkins, using steam of 300 Ib. 
ure and attaining the highest economy known up to his time, 
ound his engine to consume 1°62 1b. of fuel per hour per horse- 
power; while this figure is now reached by engines using steam at 
one-third that pressure and as about the same amount, and 
sometimes less. Mr. Humphreys, writing a little later than 
Clark, shows the consumption of fuel to increase seriously as the 
ratio of expansion is inc beyond the very low figure which 
constituted the limit in marine engines of his time. Mr. B. F. 
Isherwood, a chief engineer in the United States Navy, and later 
chief of the Bureau of Steam Engineering, seems to have been the 
first to attempt to determine, stematic experiment, the law 
of variation of the amount of cylindercondensation with variation 
of the ratio of expansion in unjacketted cylinders. Experimenting 
on board the United States steamship Michigan, he found that the 
consumption of fuel and of steam was greater when the expan- 
sion was carried beyond about one-half stroke than when restricted 
to lower ratios. He determined the quantity of steam used and 
the amount condensed at expansions ranging from full stroke to a 
cut-off at one-tenth. His results permit the determination of the 
method of variation, with practically satisfactory accuracy, for 
the engine upon which the investigation was made, and for others 
of its class. It was the first of a number of such investigations 
made by the same hand, and these to-day constitute the principal 
part of our data in this direction. The writer, studying these 
results, found that the cylinder condensation varied sensibly as 
the square root of the ratio of expansion, and this is apparently 
true for other forms and jons of engine. The amount of 
such condensation usually lies between one-tenth and one-fifth the 
— root of that ratio, if estimated as a fraction of the quantity 
steam demanded bya similar engine having a non-conducting 
cylinder. The state of the prevalent opinion on this subject at the 
time of this work of Clark and of Isherwood is well e 
the distinguished German engineer, Dr. Albans, who, writing about 
1840, says of the choice of best ratio of expansion ; ‘ Practical con- 
siderations form the best guide, and these are often left entirely 
out of view by mathematicians. Many theorctical calculations 
have been made to determine the point, but they appear contra- 
in 1848, — the 
initial divi pressure the proper ratio of expansion, 
correctly Vicoeribee the effect of the steam jacket, and ests that 
it may have peculiar value in e ive working, and that the 
steam may receive heat from a cylinder thus kept at the tempera- 
ture of the ‘prime’ steam. John Bourne, the earliest of now 
acknowledged authorities on the management and construction of 
the steam engine, pointed out, at a very early date, the fact of a 


* Presented to the American Association for Advancement of Science ; 
a an Introduction by Professor R. H. 


d, it is seen that the history of the growth of the theory of 
the steam engine divides itself distinctly into three periods, the 
first extending up to the middle of the present century, and 
mainly distinguished by the attempts of Carnot and of Clapeyron 
to formulate a physical theory of the thermodynamics of the ma- 
chine ; the second beginning with the date of the work of Rankine 
and Clausius, who constructed a correct thermodynamic theory ; 
and the third beginning a generation later, and marked by the in- 
troduction, into the general theory, of the physics of the conduc- 
tion and transfer of that heat which play no part in the useful 
transformation of energy. The first period may be said to include 
also the inauguration of experimental investigation, and the dis- 
covery of the nature and extent of avoidable wastes, and attempts 
at their amelioration by James Watt and by John Smeaton. The 
second period is marked by the attempt, on the part of a number 
of engineers, to determine the method and magnitude of these 
wastes by more thorough and systematic investigation, and the 
exact enunciation of the law governing the necessary rejection of 
heat, as revealed by the science of thermodynamics, The third 
period is opening with ‘promise of a —— and practically 
applicable investigation of all the methods of loss of energy in the 
engine, and of the determination, by both theoretical and experi- 
mental research, of all the data needed for the construction of a 
working theory. The writer would therefore make the classifica- 
tion of these successive stages in the progress here described, 
thus :—(1) Primary period. That of incomplete investigation, 
and of earliest systematic, but inaccurate, theory. (2) Secondary 
period. That of the establishment of a correct thermodynamic 
theory, the theory of the ideal engine. (3) Tertiary period. That 
of the production of the complete theory of the engine, of the true 
theory of the real engine.” 

(4.) Proper method of investigati Conditi ned.—The 
deficiency of complete data on the subject in hand already 
been alluded to. e most complete are those embodied in the 
report of Chief ps goed B. F. Isherwood, U. 8. Navy, of the trials 
made by a board of naval engineers, on marine engines.” These 
trials were made particularly to ascertain the effect of varyi 
ratio of expansion upon cylinder condensation ; for this reason an 
from the type of the engines on which they were made, the data 
are very incomplete and To determine by experi- 
ment the part which each of the factors, ratio of expansion, 

ressure and piston speed plays in causing the great loss of heat 
found to occur in the engine cylinder, due to condensation, by 
noting the effect produced by variation in all of them at the same 
time, or in other words, to make a series of trials, beginning with 
a known value for ratio of expansion, pressure and piston 
within the power of the engine and boilers, to maintain and keep 
them constant throughout one trial of any desired length, and then 
for the next trial give different values to each of these three 

uantities, and likewise for each succeeding trial, and, from the 
data obtained, deduce the law governing each case, would be 
extremely difficult, if notabsolutely impossible. After much thought 
on the plan to pursue, the writers decided that determining the 
effect of each factor separately, and afterwards, if possible, com- 
bining the results obtained into one expression representing the 
effect which would be produced by giving different values to one 
or all of the three variables which would of necessity enter into 
the equation, would without doubt be the simplest and best plan, 
and at the same time bring success within a probability. 


* Engineering Researches.” 


(5) Machinery and apparatus,—The engine used in our experi- 
ments is located at the Upper Rubber Mill, of the New York Belt- 
ingand Packing Company, Sandy Hook, Conn. It was built by 
Wm. A, Harris, Providence, R.I., in 1880, and is of the typo 
known as the Harris-Corliss engine. It is 42in. stroke of piston, 
18in. diameter of cylinder, and is fitted with the ordinary jet con- 
denser and reciprocating air pump, Yin. diameter of cylinder by 
10in. stroke ; but, as will be seen from the logs of trials, the con- 
denser can be disconnected and the engine worked without con- 
densation. The injection water was obtained from the head race, 
leading from the mill dam to the water-wheel, and entered the 
condenser on an average temperature of about 68deg. Fah. The 
valve gear consists of a wrist plate, operated by the excentric, and 
to which are connected four rods, operating all the valves, the two 
steam valves being closed by vacuum dash pots, The steam 
valves are tripped at the ey moment by small cams on the 
stem of each valve, which are operated by the governor, thus 
securing the automatic cut-off, which is a recognised essential, 
The exhaust of the engine is closely connected to the condenser by a 
Tin. pipe, and steam is conveyed from the boilers by a 5in. pipe 
well protected with hair felt and canvas. The cylinder was not 
jacketted, but was covered with a non-conducting substance and 
wooden staves. The engine is furnished with a pulley fly-wheel, 
14ft. in diameter and 25in. face, belted to a jack-shaft, which in 
turn is coupled to the main shaft of the mill; but in these trials 
this coupling was removed, and the work supplied by a brake, 
which will be described later on. When in actual use, the engine 
is run about four months out of the twelve, water-power being 
sufficient for the remainder, its work consisting in giving motion 
to grinders and sheeters, ordinarily used in the preparation of 
rubber prior to its vulcanisation into the various forms in which it 
is commercially used. It was found upon a preliminary examina- 
tion to be in excellent condition, the steam and exhaust valves were 
tight, and in fact the seats showed nu wear whatever. Leakage of 
the piston was particularly looked for, since in these trials particu- 
— its existence would be fatal; but it was found to be absolutely 
tight. 

(6) The boilers.—Steam was furnished in most of the trials by 
two boilers, but in two instances it was found necessary to use a 
third. They were built at the Bridgeport Boiler Works, Bridge- 
port, Conn., in 1880, and are a standard of the horizontal tire 
tube boiler, the only notable peculiarity about them being that the 

from the furnace are prevented from directly circulating 
towards the back end by a bridge wall built of firebrick ; but 
instead, are carried upwards through two large holes in the forward 
end of the crown sheet, to the combustion chamber, which really 
corresponds to the furnace of an upright boiler. Thence they are 
drawn through the tubes, deflected downwards underneath the 
ne of the boiler, and then up the chimney, passing through 


a -water heater in their escape. The principal dimensions are 

as follows :— 

Number of tubes, each boiler .. .. .. 37 
Heating surface, each shell .. .. .. .. «. 192°5 sq. ft. 
Heating surface of tubes, each boiler .. .. .. 407°0 sq. ft. 
Heating surface of heads, each boiler .. .. .. 19°2 8q. ft. 
Total heating surface... .. .. .. 618°7 aq. ft. 


(7) Special apparatus.—As we believe the brake is the largest 
of its kind ever constructed, the design is given in detail, 
and described separately. The indicators used were ‘‘Thomp 
son,” two in number, Nos. 549 and 340, manufactured by 
the American Steam Gauge Company, and, tested by them after the 
trials were completed, the springs were found to becorrect, the pis 
tons tight, and the indicators to be in good order. The motion was 
obtained indirectly from the crosshead of the engine, through a strip 
of wood oscillating about a pin, and fastened in the ceiling of 
the engine-room, and linked to a jin. iron rod fastened rigidly 
to the crosshead. The line was fastened to the stick ata point 
sufficiently far from the centre of oscillation to give the required 
length of card, and which length remained sensibly constant during 
the trials. In running under variable pressures, the spring was 
changed for each trial, so as to give a sufficient height of card to 

ily admit of measurement; but when the pressures were 
constant through a whole set the same spring was used. 
The writers thought it advisable, as a means of check, to 
ascertain the number of heat units carried off by the condensing 
water. To compute this, we must first know the weight of water 
discharged from the condenser, and, secondly, its rise in tempera- 
ture. The most correct method for getting this necessary data 
was by the use of a tumbling bay or weir, through which all the 
condensing water is made to pass, a method as yet in very little 
use in this country, but more familiar in Great Britain. The 
appliances required are very simple, and can be readily fitted 
to any engine. It consisted of a strong water-tight wooden 
box, 5ft. long, 2ft. Gin. deep, and 2ft. wide. It is fitted near one 
end with a series of perforated transverse partitions, while at the 
other end an be paar 8in. x 10in. is cut out, forming a notch, 
there being fixed outside of the notch a thin brass plate fin. thick, 
having an opening in it corresponding with that in the box, but 
somewhat smaller—6in. x 8in.—and having its edge bevelled out- 
wards, so that the water flowing through encounters very little 
resistance from friction. One foot and a-half back from this notch, 
and across the top of the box, is fastened a strip of wood 2}in. x 
3in., to which is bolted a micrometer screw, made with the greatest 
nicety, and capable of being read to the +5}5;th part of an inch. 
On the end of this is fastened a hook gauge, such as is commonly 
used in measuring the flow of water, its 0 being on a level with the 
horizontal edge of the notch. The whole apparatus was placed in 
a level position under the end of the discharge pipe from the con- . 
denser, so that the issuing water would have a clear fall of 14in. 
The water entering the box through, over, and under the 
transverse partitions, being thus thoroughly mixed in its course, 
and at the same time sending it quietly and smoothly under the 
hook gauge, where its head above the bottom of the notch was 
measured, The meter; A 2in, Worthington meter was introduced 
in the feed pipe leading from the feed water heater, so that the 
weight of water passing into the boilers could be easily calculated, 
the height in the glass gauges was noted at the beginning of the 
trial, and at the end it was made to exactly agree, so that the 
meter readings in cubic feet reduced to pounds would exactly repre- 
sent, after deducting that which passed through the calorimeter, 
the amount of water evaporated by the boilers and sent over to the 
engine, in the form of steam. Between the boilers and the meter, 
and close to the latter, was fitted a drip pipe, furnished with a 
stop-cock, so that the temperature of the fced water could 
be read at pleasure. A lin. pipe lead from the steam dome 
of one of the boilers, and indirectly from the other, as both boilers 
were of course connected, to a calorimeter. This was obtained from 
the Stevens Institute of Technology, and is the one used there 
in all their boiler trials. In consists of a wooden tank, lined inside 
with zinc and packed with hair felt to prevent radiation, the tank 
being capable of holding 1001b. of water. Inside is a coil of }in. 
pipe connecting with the pipe leading from the boiler by a three- 
way cock, sa that the steam can be passed through it, or into the 
air when desired. At each test a known weight of water is intro- 
duced into the tank syrrounding the coil, and being thorough] 
mixed by means of a float which can be moved through the liquid. 
By this ny apparatus the percentage of water passing over with 
the steam to the engine is easily determined, and the method of 
calculating it from the data obtained from observation will be 
found further on. 

(8) Method of standardising the special apparatus and results.— 

e vacuum and steam gauges used in the trials were manufac. 
tured by the American Steam Gauge Company, and the latter was 
carefully standardised by us before and after the trials by compari: 
son with one of Shaw's mercurial presqure gauges, and found te 
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exactly co d with it at all pressures between the limits at 
which we worked, these being the only ones at which we subjected 
it to the comparison. 

(Zo be continued.) 


BLAST FURNACES OF THE UNITED STATES. 


Tue Iron Age says: In another column will be found our regular 
monthly statement of the condition of the anthracite and bituminous 
furnaces of the re showing the number in and out of blast 
on September 1st, . The table in a condensed form presents 
the following :— 


In blast, it of blast. 

Weekly Weekly 

Fuel, No, No, capacity, 
20,1 144 3,449 
Bituminous .. .. .. .. 88 42,663 .. .. 183 50,419 


There is little change since our last report. At that time there 
were seventy-seven anthracite furnaces in blast, with a weekly 
capacity of 20,530 tons, and eighty-six bituminous, with a capacity 
of 44,845 tons, Several furnaces have blown out during the month, 
but others have blown in to take their places, so that the number 
on September 1st was one more anthracite and two more bitu- 
minous. 8 ly, however, in these days of improvement the 
capacity of the furnaces in blast on September Ist was less than 
on August lst. On September 1st, 1884, there were eighty-eight 


anthracite furnaces, with a capacity of 22,864 tons in blast, and P 


eighty-three bituminous, with a capacity of 42,868 tons. In other 
words, the production of anthracite irons a year ago was about 
2000 tons a week greater than it is now, while the production of 
bituminous iron was about the same. To furnish data for com- 
— the following table is presented, showing the number of 
‘urnaces of each class in blast on the first day of each month of the 
present year, and the capacity of the same :— 


Note 
Yo. Sapac' No. 
1885. blast. per week. blast. per week. 
January lst .. .. .. .. 86 36,812 
February lst .. .. .. .. 81 21,189 .. .. 87 41,653 
March tat... « 22,889 .. .. 91 46,774 
21,704 .. .. 90 45,655 
ep), 00 20,444 .. 9 48,942 
August Ist As 20,580 .. .. 86 44,845 
September Ist... .. .. .. 78 20,190 . 88 42,663 


The rate of production of anthracite iron is less than at the 
beginning of any month during the present year, except June 1st, 
while on both January 1st and February 1st the rate of production 
of bituminous iron was less than on September 1st. It will also be 
noted that since May 1st there has been a decline of about 10 per 
cent, in the production of the bituminous furnaces, while the 
P tion of the anthracite remains about the same. There are 
indications that the stocks of iron have been somewhat reduced 
since the first of last month. Our returns are not full enough in 
this respect to enable us to give figures, and it is probable that the 
reduction has not been marked; but in view of the fact that for 
some months there has been a steady and constant increase, any 
reduction, as indicating that at last demand has more than 
—— production, and old stocks are being drawn upon, is 
welcome, 


LAUNCHES AND TRIAL TRIPS. 


THE twin screw patent h r dredger, Leven, constructed 
W. Simons and Co., Renfrew, for the Dumbarton Harbour . 
successfully underwent a series of official trials at Dumbarton, on 
Wednesday, 21st ult. This vessel was ordered in November last, to 
effect important improvements in the Leven, after considerable 

e give the following interes on 
191ft.; breadth—moulded — 384ft.; depth — moulded—15ft. The 
hoppers are placed near the centre of the vessel, and have capacity 
for tons of its own gings. The vessel is built Li geen f 
of steel, and is subdivided into ten watertight compartments, whic 
enables it to k afloat in the event of any of the compartments 
being injured. bins for officers and crew are placed on each side 
of well. They are io | commodious and comfortably fitted up, 
and are efficiently hea Steam steering 
gear, supplied by Messrs, Muir and Caldwell, G w, is fitted up 
amidships, the steering engine being controlled from a lookout 
bridge erected on top of the main framing, which gives the steers- 
man a clear view ahead of the vessel, The buoket ladder is fixed on the 
builders’ patent traversing » which enables the buckets to 
dredge in advance of the bow, and can be afterwards brought back 
and housed on deck, so as not to impede the vessel’s sailing qualities. 
This arrangement will be found of great advantage, as the vessel, 
instead of lying idle until the tide makes—as is often the case at 
other ports—will be able to excavate into banks ahead of itself, and 
so practically cuts its own flotation. It can also dredge toa depth 
of 32ft. below the light water line. The onium are compound 
surface condensing, and consist of two pairs of 800 I.H.P., collec- 
tively. The boilers are of steel, constructed for a working pressure 
of 90 lb. per square inch, all in accordance with Board of Trade 
and Lloyd’s requirements, The main ring for driving the 
bucket der is chiefly of steel, which for this purpose is much 
superior to cast iron, and greatly reduces the tear and wear in 
these parts. A separate hoisting engine is fitted up in forward end 
of vessel for controlling the bucket ladder. Powerful crab winches 
are placed at bow and stern for working the vessel. They are of a 
special eae. and are particularly well adapted for the work 
required. hey are triple geared, and have three separate barrels 
fitted so that each mooring chain can be worked independently, also 
warping ends for use at quays, &c. The buckets are made of steel 
and have a ee of 17 cubic feet, and are driven at the rate of 
twenty per minute, and when working in sand raise the enormous 
quantity of 800 tons per hour. After loading the hoppers, the vessel 
steamed to the measured mile at Wemyss Bay, where a trial of 
its speed took place, and after four consecutive runs a mean speed 
of fully 94 miles was attained, which was considered very satis- 
factory. e builders have used every means to make this vessel 
fully equal to any of the most recent hopper dredgers they have 
constructed, and from the results obtained on Wednesday the 
Leven will doubtless perform its work to the entire satisfaction of 
all concerned, Similar vessels to the above for Belfast Harbour 
Commissioners and the Royal Danish Government are in course of 
construction by W. Simons and Co. 

On Saturday, October 24th, the Fulwood was successfully 
launched from the shipbuilding and engineering works of Messrs. 
Oswald, Mordaunt, and Co., at Southampton, an iron sailing ship 
of 2140 tons net register, and of the following dimensions:— 

h, extreme, about 280ft.; breadth, about 40ft. 6in.; depth of 
hold, about 24ft. 8in. The vessel is for Messrs. R. W. Leyland 
and Co., of Liverpool, and exceeds the highest requirements of 
both Lloyd’s and Liverpool Underwriters’ istry. She is full 
rigged, and fitted with skysail on main mast, ple accommoda- 
tion is — in full poop for captain and officers, whilst the 
petty officers and crew are berthed in iron deck house amid- 
ships. She is fitted with Harfield’s patent combined capstan wind- 
lass for working anchors and chains. ; 


Sour Kensincton MuseuM.—Visitors during the week ending 
Oct. 81st, 1885:—On Monday, Tuesday, and Saturday, 


Total, 18,982, A 
14,864, Total from tho openin 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, October 24th. 

TuE leading manufacturers in several industries will hold con- 
ferences next month relative to some minor management of trade 
interests for 1886, Correspondence has been exchanged, and the 
possibility of working in greater harmony to restrict production is 
generally recognised. A greater demand is regarded as probable 
in iron, steel, coal, lumber, carpets, cloth, hosiery, silks, in 
machinery, building material, and several lines of light machinery 
and light engines. The rail makers will realise 4,000,000 dols. 
more out of their rail product of 1886 at present production agreed 
upon, but it has been already informally resolved to add one- 
quarter million tons in a future meeting talked of. The textile 
manufacturers favour restriction, and will formulate resolutions 
to that end as soon as the spring trade probabilities can be 
ascertained. Wool is strong and advancing, and manufacturers 
are buying freely. It is agreed that a moderate and practicable 
restriction will, under the improving requirements, widen margins 
to liberal proportions. The manufacturers of both iron and textile 
products have a most difficult, and heretofore, impossible problem 
to solve. It is regarded in good quarters as a scheme to drive 
buyers into the market for spring requirements of every sort of 
merchandise sooner than they would otherwise come, and for larger 
quantities, in order to swell the volume of spring trade and improve 


rices, 

Orders are falling off for winter supplies. More machinery and 
manufacturing capacity been added in 1885 than in 1884, and 
within thirty days extensive machinery and motive-power contracts 
have been pl for the erection of additional capacity this winter. 

Prices are slightly weaker in boots and shoes, Clothing is firm. 
Hosiery demand is falling off. Anthracite and bituminous 
coals for New England and lake markets are threatening an 
advance after November lst, but interior markets are weak under 
heavy supplies. 

Heavy projected real estate operations in the larger Atlantic 
coast cities indicate an upward tendency in suburban properties. 
and architects the building probabilities of 1! 


as more 
favourable than 1885 has proven to be. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Business in iron is not growing as the — advances, but at 
present the sheet makers ee 4 active, and the mills are running 
steadily. Some little difficulty is experienced here and there, in 

etting in specifications, but it is not at present of great account, 

rices are coming more varied than a few weeks ago, and 
merchant sheets of 24 gauge are now to be had at £6 12s. 6d.; 
galvanising ditto are mostly £6 15s. for good hard qualities, an 
trebles are £7 15s. to £7 17s. 6d. 

The demand in the bar trade is slow, though some special 
business is coming forward from Australia, The nt standard 
for marked bars—£7 10s.—was fixed on February 1st, 1883, and as 
no alteration is likely this year, they will soon have remained at 
this figure for three whole years. Second-class bars are £6 10s. 
and common £5 10s. to £6. Angles are £5 10s. to £5 15s., and 
plates £7 10s. to £8 10s. 

Cable bars are in light request. Orders for chain iron have 
somewhat increased of late, but there is still only a comparatively 
small sale. Unbranded iron generally has rather a limited sale. 
Some makers are only able to accomplish a little more than half 
time in the mills, 

It is an indication in the right direction that a slitting mill for 
nail iron at Bumble Hole, near Netherton, which was formerly 
= of Messrs. Haden’s works, and which has long been standing 

dle, has now been taken over by Messrs. Coley and Son, and has 
this week been put to work. The blast furnaces on the property 
lately worked by Messrs. Jones have been pulled down. 

The demand for tin-plates shows a better tone of late, both in 
respect of home and foreign markets. Thin sheets are also in 
good demand. Prices in this branch are unchanged on the a ney 
recently given in my reports on the basis of £10 to £11 for working- 
up sorts, and £11 to £12 for stamping sorts. 

Steel from other centres continues to be sent here at prices 
which should certainly —— consumers to use it if anything can 
tempt them. Nail sheets, for example, are being offered at £5 5s, 
per ton delivered here from South Wales, while plating bars are 
£5 10s., and in some cases even £5 7s. 6d. Steel sheets and strips 
are increasingly being used by the nail makers in place of iron, and 
the stecl can be bought at such advantageous terms that the 
prices of the manufactured article, nails, vary very slightly 
whether the material be iron or steel. 

Horseshoe bars of steel would be in better demand but for the 

rejudice which farriers still entertain regarding the newer metal. 

ey profess that it is not ductile, and that it will not make a 

weld. But a sufficient answer to such a contention is 
urnished in the circumstance that the coach and cab builders 
hereabouts are freely using steel for their tires. 

In pig iron sales of best all-mine hot-blast are effected at 55s. and 
57s. 6d., and in some cases ata little less. Medium makes are 
priced at 45s. to 40s., and common sorts vary in value from 37s. 6d. 
to 32s. 6d. Northampton pigs are an average of 38s. delivered, 
and Derbyshires 39s. to 40s. Thorncliffe pigs are quoted 50s., but 
without business, Foundry pigs are selling better than forge iron 


at present. 
e employers’ section of the Mill and Forge W: Board have 


» | given a month’s notice for the reconsideration of the wages ques- 


tion. The notice is in accordance with the provisions of Mr. 
Avery’s—Birmingham—award, dated December 8th, 1884. Puddlers’ 
— in South Staffordshire are at present 7s. 3d. per ton, and 
millmen’s — in proportion. No change has taken place since 
May, 1884, when a reduction was declared. 

Inasmuch as the recent reduction of 25 Dag cent, in the North of 
England puddlers’ wages there become 6s. 3d. per ton, it will be 
seen that, even making allowance for the Northern “extras” of 
6d, per ton on puddling equal to 5 per cent., Staffordshire wages 
are now at least 5 per cent. above those of Cleveland ; and seeing 
that the Northern ‘“‘ extras” of 6d. per ton, or 5 per cent., are not 
in the present state of trade carried into practice, wages in Staf- 
fordshire are really 10 per cent. above those in the North. 

The ballot among the colliers in South Staffordshire concerning 
the question of giving notice for an advance in wages is believed to 
have shown a majority in favour of the advance being demanded, 
but the men’s representatives decline to give the — The 
result of the ballot has been communicated to the chester 
Conference. 

Constructive engineers mostly keep busy, and some valuable new 
contracts are hereand there arriving. The Patent Shaft and Axle- 
tree Company, Wednesbury, has just booked a contract for one of 
the large steel bri required for early erection in connection 
with the Indian Railway extensions. The bridge will be built of 


the firm’s own steel, and will be in the yards some three-quarters | iro 


of a year in course of construction. The work is very welcome. 
Messrs. Simpson, Wood, and Co., Grand Junction Works, 
James Bridge, have this week secured the contract for supplying 
the entire exhibition buildings to be erected in Liverpool at the 
end of April next, The ee | will cover eight acres of ground 
ona site close to the Edge-hill station, and will be constructed 


mainly of timber and glass. Some 1500 tons of ironwork are, how- 
ever, included in the contract, made up of columns, principals, 
girders, and other structural sections. The district is to be con- 
pene u having secured the work, and Messrs. Simpson, 
erection e time arranged for the opening. e i 
it is hoped, be performed by 


Satisfaction is expressed at the new inquiries in the market on 
account of the Indian railways. 

Local authorities continue to make inquiries for supplies of cast 
iron pipes for water and sewage works, being evidently determined 
to take them because of the present low prices. Certainly the 
pues to be secured does not leave makers with a great deal of 
profit. 

At a meeting of the South Staffordshire Mines Drainage Com- 
missioners, held in Wolverhampton on Wednesday, the chief engi- 
neer of the surface works reported that on the 26th and 27th ult. 
the long-promised test of the Ocker Hill canal tunnel and branches 
took , to ascertain the quantity of water which was ening 
into the mines, A six hours’ test showed a loss in the branch o! 
about j;in., equal to about a lock per day, but the tunnel appeared 
water-tight. The test was very satisfactory, inasmuch as it showed 
a much smaller leakage than had been anticipated. 

The arbitrators under the Mines Drainage Acts have given notice 
of their intention to make a draft mines drainage award for the 
Old Hill district for the ensuing year, and they estimate that a 
rate will be required of 3d. per ton upon fire-clay and limestone, 
and 6d. per ton upon ironstone, coal, and slack. 

In the nail trade the horse-nail makers have received an advance 
of 3d. per 1000, trade being now a little better than it was. 

A congress of trades unionists of South Staffordshire and East 
Worcestershire was held in Wolverhampton on Thursday last, 
when the question of the Royal Commission on Trade was discussed. 
The opinions expressed by the men were, that the Commission 
was established for the purpose of making them work under dis- 
advantages under which they laboured years ago, and that its 
action not only tended to reduce wages, but also to render the 
Factory Act obsolete, and to destroy the st Liability Act. 
A resolution was passed condemning the Wolverhampton and Bir- 
mingham Chambers of Commerce for imputing, in their answers 
to the questions of the Commission, that the depression in trade 
was aggravated by the existence of trades unions. 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.—Trade generally throughout this district remains 
in much the same depressed condition as reported last week, with 
prices, if anything, slightly easier. In the present unsettled 
state of the market there is, however, so little disposition 
to buy, and where consumers have to come into the market their 
requirements are so small, that there is practically no busi 
offering to really test prices. Some of the pig iron makers, recog- 
nising the fact that however low they might be prepared to come, 
business of any weight would be impracticable just at present, are 
not attempting to force sales, and are holding to their list rates 
with apparent firmness. Where, however, business has to be 
any buyers have to be met with concessions to secure even 
small orders, and both local and district brands of pig iron are to 
be got at lower prices than were quoted last week, whilst in finished 
iron makers to effect sales are giving way upon the late 
minimum basis of quoted rates. 

The Manchester iron market on Tuesday brought together about 
the average attendance, but business all through was extremely 
flat. Where there are inquiries for pig iron of any weight—-and 
these are very rare—they are for longer forward delivery into next 
year than makers care to entertain, and consequently do not lead 
to business. The actual sales reported in the market are extremely 
small and at lower prices. Lancashire makers have now got down 
to about 38s, 6d. to 39s., less 24, as their quoted prices for forge 
and foundry qualities delivered equal to Manchester. District 
brands where any sales are being made average about the same, or 
even a little under, makers in some instances now quoting 38s. to 
38s. 6d., less 24, delivered here. In outside brands there is a con- 
tinued good deal of underquoting to secure orders, and both Scotch 
and Middlesbrough are to be got without difficulty at under the 
prices asked by makers. 

Hematites still meet with only a very restricted demand in this 
district, and prices continue with a downward tendency, good 
foundry qualities being obtainable for anything like quantities at 
about 51s. to 51s. 6d. per ton, less 24. 

In the finished iron trade business continues extremely slow, 
with lower ar | being taken. In some instances bars are to be 
got at £5 2s, 6d. per ton delivered here, although the minimum 
quoted rates remain at £5 5s.; hoops at £5 12s, 6d. to £5 15s.; and 
it is only in sheets that any real firmness at late rates is being 
maintained. 

The usual contracts for me ore are now being renewed, and 
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there is a lubricating pump with requisite piping and connections. 
and a cast iron pan is Attached 4 to the frame with perforated 
id and pipe leading to the pomp, for providing a constant circu- 
ting supply of lubricating fluid to the taps whilst running. 
Messrs. Joseph Adamson and Co., of Hyde, near Manchester, 
have just erected at their works a powerful hydraulic press, 
pecs Ws designed for flanging o: boiler ends, the various 
different types of marine boiler ends, locomotive boiler plates, and 
torpedo spheres. In this hydraulic press, instead of the usual cast 
n frame, a strongly-built wrought iron frame is introduced, 
12ft. 4in. by 7ft. 9in. ; within the frame are four 9}in. rams and 
one 1lin. ram — a rise of 4ft. 4in., and there are two cast iron 
circular face plates 10ft. diameter by 6in. thick. The accumulator 
has a 12in. ram with 10ft. rise, and the load upon the accumulator 
is 113 tons. The press will take in flanging oe up to 9ft, 
diameter and lin. thick, and a total weight of tons can be put 
upon the press atonce. We had an er seeing the press 
in tion when at Messrs. Adamson’s works a few days since, 
and it certainly does its work very quickly and efficiently, whilst 
the complicated construction now required in some of the modern 
types of marine boilers which the firm had in hand, would, without 
e aid of such a press, be extremely difficult and unquestionably 
very expensive work, 


4 
this market on the basis of about 5s. per ton in trucks. This repre- . 
' sents an advance of about 6d. per ton upon the minimum prices at 
which the last contracts were placed; and there are further large 
offers which, although not quite up to this figure, are still in S 
advance of the previous contract rates. 
The report for the past month issued by the Steam Engine 
Makers’ Society shows no change from the previous month’s state- 
ment. Trade generally throughout the country is still reported as 
dull, with no ee in any direction except some appear- 
ance of a slightly better tone in the shipbuilding districts, which, . 
however, is not sufficient to make itself appreciably felt. In the 
Lancashire districts trade generally is reported as fiat ; locomotive 
builders are still fairly employed on old orders, but are getting 
| very little new work; tool makers in some cases are busy on special 
work, but generally they are slack; and engine builders, both in 
the light and heavy branches are but indifferently employed. 
Another special tool is a horizontal boring machine suitabie for 
boring and rounding out the ends of axle brasses, or for any 
ordinary boring. This machine consists of ,a double geared fast 
headstock attached to a bed, and self-acting sliding carriage fitted 
: with table to rise and fall to suit the height of work, and trans- 
verse top slide with slotted bolt grooves for fixing ordinary work. 
3 When boring axle-box brasses the boring bar is carried in two stays 
bolted to the carriage, and arranged for three cutters, the centre 
one for boring and the two outside ones for rounding out each end 
of the brasses, and a chuck is fitted to the top table for holding : 
} the brasses whilst being bored. 
A multiple tapping machine which Messrs. Colliers are construct- 
ing also possesses one or two new features that may be noticed. 
This is for tapping three nuts at once, hexagon or square, and it 
consists of a strong box frame, bored and bushed with gun-metal, 
and fitted with three horizontal spindles and suitable gear to drive 
all the spindles in one direction. Each spindle is provided with a 
nut chuck, sliding on strong projecting guide bars. To each chuck 
2181. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4p.m., Museum, 1483 $ 
mercantile marine, Indian section, and other collections, 113, Je 
* of the Museum, 24,406,775, 
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A good demand is being kept up for the better qualities of round 
coal for house fire consumption, and the house coal collieries 
generally are on full time, but in other descriptions there is no im- 
provement, except so far as common coals are moving* off more 
freely when they are adaptable for house fire consumption. 
Requirements for iron making and steam purposes continue ex- 
tremely small, and engine fuel is only in moderate demand ; with 
supplies of common coal, burgy and slack all plentiful in the 
market. The advance of 5d. to 10d. per ton in price at the Man- 
chester collieries with the commencement of the month has not 
been followed outside the Manchester district, and at the West 
Lancashire collieries, with the exception of an advance of 6d. ina 
few odd cases on best coal, prices are without material change from 
last month, 9s. to 9s. 6d. being still the full average for best coals ; 
7s. 6d. to 8s. for seconds ; 5s. 6d. to 6s. common coal; 4s. 6d. to 
4s. 9d. burgy ; 3s. 6d. to 4s. best slack, and about 2s. 6d. per ton 
for common sorts. 

Shipping is only dull, and steam coal delivered at the high level, 
Liverpool, or the Garston Docks, is to be got readily at 7s. per ton. 

The annual meeting of the South Lancashire and Cheshire Coal- 
owners’ Association was held at Manchester on Tuesday, and Mr. 
Alfred Pilkington, of the Clifton and Kersley Coal Company, was 
unanimously elected president for the ensuing year. 

The agitation for an advance of miners’ wages continues. The 
Manchester firms, with the advance in prices at the commencement 
of the month, have given an advance in wages to their men of 10 
per cent. This week the conference of miners’ delegates has 
r d its sittings at Manchester to receive the reports as to 
the ballots which have been taken in the various districts on the 
15 per cent. advance question, and these show that a number 
of men are prepared to send in notices for the advance ; but so far 
as the coalowners in West Lancashire are concerned, there is a 
strong determination not to entertain any advance of wages in the 
present state of trade. 

Barrow.—There is no new feature to note in ction with 


The October shipments of pig iron from Middlesbrough fell con- 
siderably short of those for September. In October 77,487 tons 
were exported, as against 85,174 tons during September. Scot- 
land took 29,935 tons, being a diminution of about 7000 tons; Ger- 
many took 18,445 tons; Wales, 5910 tons; Holland, 5315 tons; 
France, 4265 tons; Russia, 3340 tons; and Sweden, 2448 tons. 
The quantity of manufactured iron and steel shipped in October 
was 37,614 tons, against 29,377 tons in September. 

The depression increases in the finished iron trade. Fresh con- 
tracts are scarce, and those who have any old ones upon their 
books have difficulty in getting in specifications against them. 
Prices are miserably low, and few find it possible to work except 
at a loss. Consequently two important firms at least have given 
notice to terminate all engagements, and their works will be closed 

less some economical arrangements can made with the 
operatives. The award determining ironworkers’ wages for the 
next three months has been published; but it is not likely to help 
matters much. Dr. Watson decides that there shall bea reduction 
of 3d. per ton on puddling and 24 per cent. on all other forge and 
mill wages. This is only one-third of what the employers claimed. 
Amongst the firms who have given notice to their men are Dorman, 
Long, and Co., of West Marsh and Britannia Ironworks, Middles- 
brough; and Fox, Head, and Co., Middlesbrough. The former are 
idle this week, and the latter will probably be closed next week. 

The North-Eastern Railway Company has just made a further 
reduction in the rate of carriage of Cleveland ironstone, limestone, 
and coke. The sliding scale in operation since 1883 has been 
modified so that it shall operate whatever the price of No. 3 pig 
= The minimum of 35s, per ton has, in fact, been done away 
with. 

All the firms connected with the Cleveland Ironmasters’ 
Association have given notice to their men to terminate all wages’ 
contracts on November 14th. This is owing to the men having 
declined to renew the sliding scale. The employers will now claim 
a A 


the hematite pig iron trade of this district. The demand has not 
increased, but remains very quiet and weak. Buyers on home, as 
well as on foreign, account have very few wants, and a limited 
tonnage of iron is changing hands in consequence. Prices are very 
steady at the low rates which have now ruled for upwards of 
twelve months. Steelmakers have only a limited number of orders 
on their books, and very few inquiries are being received from either 
home or foreign consumers. It is noticeable especially that the 
foreign consumption of steel has been very considerably reduced. 
The Continent is to a great extent supplying itself with steel, and 
the colonies are making very few purchases. In merchant depart- 
ments of trade little is doing, and special steel is in quiet demand, 
while wire, hoops, nails, and the smaller work in steel, is neglected; 
tires and forgings are also in small inquiry. The output of all 
classes of steel is probably less than it been for many years 
past. Shipbuilders have booked no new contracts, and very few 
are offering. Engineers in the marine d ent are busy, but 
the general trade is very dull. Ironfounders, boiler-makers, and 
others employed in the smaller departments of trade are equally 
quiet. A poor trade is doing in iron ore, , and coke, and 
shipping remains extremely quiet. Many iron mines in the dis- 
trict have suspended operations owing to bad trade, and large 
banks of ore have accumulated in many places. From an engineer- 
ing point of view there is very little enterprise shown in this 
district, and the dull prospects now —— are likely to deter 
any early development of some of the most promising schemes 
which in other times would be looked upon as profitable invest- 
ment. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE strongest proof that can be given of the condition of the 
coal trade being such as to warrant no increase in wages is the fact 
that none of the colliery companies or even private firms have been 
able to secure an advance in values this month. November is 
always looked to for a rise in quotations, but this year the demand 
has been found so far short of the supply that the attempt to 
obtain higher rates has not even been ie. In spite of this, the 
Miners’ Conference at Barnsley are persisting in their action. Th 
held a further meeting on Monday, when it was resolved to 
Mr. Walter Rowley, the secretary of the West Yorkshire Colliery 
owners, to arrange for a meeting of colliery proprietors in 
that district. The conference affirmed their determination 
to use every legitimate means to secure the advance of 15 per 
cent. on the present rate of wages. A further significant reso- 
lution, which was » runs thus: “‘That as there are some 
colliery-owners about to make arrangements to work on by con- 
ceding the advance during the dispute, if any, it is hereby 
that no colliery make any arrangement unless the condition is 
that, whatever prices are re-arranged, the same shall be continued 
until the first pay-day in May, 1886.” This isa resolution to which 
none know better than the miners’ leaders that the employers 
cannot possibly accept. It is stated that 20,000 coal-getters, 
exclusive of trammers and others, have voted in favour of the 
resolutions for an advance, and the men are represented to be 
thoroughly in earnest. If they are bent on this course, and are 
foolish enough to strike, South Yorkshire will witness this winter 
a repetition of the miseries which are not yet twelve months old. 

The London ivory sales, which commenced on the 27th ult., 
contained a total of 112 tons against 140 tons same time last year, 
viz.: Cape of Good Hope, 24 tons; Egyptian, 26 tons; West t 
African, 444 tons; and Lisbon, 1} tons. Also 1} tons sea-horse 
teeth, 47 tons mammoth teeth, 1} tons rhinoceros horns, and } tons 
walrus teeth, narwhal horns, &c. Sales opened slowly at irre- 
gularand frequently lower prices. East Indian large teeth lower, ball 
pieces dearer, Egyptian teeth irregular, and the average below the 
previous sales. West Coast African large teeth also easier, 
medium sizes irregular, bangles rather dearer, scrivelloes cheaper. 
On the whole the sales have been unusually slow, without im- 
provement in value. 

Japan is waking up to the necessity of moving with the times. 
Four leading officials of the Japanese navy are at present in this 
country visiting several important centres of industry. They were 
at Leeds on Thursday, and at Sheffield on Friday. Here they 
witnessed the rolling of armour-plates and other a pro- 
cesses at the Atlas and Cyclops establishments. The party included 
the chief engineer of the Japanese navy—S. Yonchi—and Ziro 
Migabara, chief engineer at the Admiralty Imperial Japanese Navy. 

The Great Eastern Railway has just i 
16,000 tons and 4000 tons steel rails, as well as for 1300 tons of 
fish-plates, for delivery next year and part in 1887. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THERE has been little or no change in the Cleveland pig iron 
trade during the past week. The market held on Tuesday was but 
thinly attended, and scarcely any sales were made. Some mer- 
chants sold small lots of No. 3g.m.b. at as low a figure as 31s. 74d. 
per ton, but the price generally quoted was 31s. 9d. Makers are 
selling very little just now. The leading firms keep out of the 
market altogether, but there are some who will accept 32s. for 
prompt delivery of No. 3, whilst others quote 32s. 6d. to 33s. as 
their lowest price. The demand for forge iron has fallen off con- 
siderably owing to the closing of some of the finished ironworks. 
The price on Tuesday was 30s. 9d., or 6d. per ton less than a week 
ago. 

There are not many inquiries for warrants, nor are holders, as a 
rule, anxious to sell, but those who are sellers ask 32s. 6d. per ton. 

On Monday last there were 113,461 tons of pig iron in Messrs. 
Connal and Co.’s Middlesbrough store, being an increase of 3480 


re, 
tons during the weck. At Glasgow they hold 632,765 tons. 


of wages. 
The net average selling = of Durham coal for the three 
months ending September was 4s, 6°13d. per ton. Wages 
remain unaltered. 

It is reported that Messrs. Palmer’s Shipbuilding and Iron Com- 
pany, of Jarrow, has received an order for two large vessels for 
the Austrian Lloyd’s Company. It has also four other vessels 
to lay down, and is likely to be very busy shortly. 

Mr. Edward Tron, the able operative secretary to the Board of 
Arbitration, is rather seriously unwell, and obliged to leave home. 
Consequently the meeting of the standing committee which would 
otherwise have been held on the 5th inst. has been postponed. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market displayed considerable activity in 
the early part of the present week, prices having recovered from 
the previous decline to a considerable extent, under the influence 
of reports which were believed to be favourable to the trade; but 
the movement must be regarded as almost entirely speculative in 
its nature, the extent of the legitimate business not having in the 
least degree improved. The past week’s shipments of Scotch pigs 
amounted to 7818 tons, as compared with 7210 in the p ing 
week, and 8949 in the corresponding week of 1884. The number 
of furnaces in blast is ninety-one, against ninety-five at the same 
date last year. In the course of the week 1358 tons of pigs were 
added to the stock in Messrs. Connal and Co.’s stores. 

Business was done in the warrant market on Friday at 41s. 44d. 
cash. On Monday the tone was firmer, with a good business up to 
41s. 6d. cash. A further advance took place on Tuesday to 
41s. 1ld. cash. On Wednesday transactions were no’ at 
41s. 104d. to 41s. cash. To-day—Thursday—the market was 
depressed at 41s. 8d. to 41s. 6d. cash. 

market values of makers’ iron are :—Gartsherrie, f.o.b. at 
Glasgow, ton, No. 1, 468.; No. 3, 43s.; Coltness, 48s, 
Yangloan, 47s. and 44s. 6d.; Summerlee, 47s. 6d. and 
43s.; Calder, 51s. 6d. and 43s.; Carnb 
Clyde, 45s. 9d. and 41s. 9d.; Monkland, 42s, and 40s.; Quarter, 
41s, 6d. and 39s. 6d.; Govan, at Broomielaw, 42s. and 40s.; 
Shotts, at Leith, 47s. and 46s.; Carron, at Grangemouth, 51s. 
and 47s.; Kinneil, at Bo’ness, 43s. 6d. and 43s.; Gl ock, 
at Ardrossan, 45s. and 41s. Gd.; Eglinton, 41s 9d. and 388. 94.; 


e quantity of valuable iron and steel 

from G ww, embracing seven loco- 
motives and tenders, worth £17,500, for Bombay ; £9400 machinery, 
of which a considerable proportion was sugar crushing plant for 
Trinidad ; £2575 sewing machines ; £4410 steel goods ; and £22,200 
iron manufac 

Local pipe founders are manifesting much interest in certain 
forthcoming contracts for cast iron pipes, of which they expect to 
secure @ fair share. 

Messrs. Merry and ‘Cuninghame have stopped work at their 
Wheatyfaulds ironstone pit, in consequence, it is explained, of the 
cost of production and royalties, &c., rendering it inexpedient to 
continue mining there at present. But the miners are to be trans- 
ferred to No. 2 Highfield pit. 

At the beginning of the present week the Lanarkshire coal- 
masters iucreased the price of the better qualities of household 
coals to the extent of 6d. to 1s. per ton. It has not been ible 
to advance the prices of any other qualities of coals; indeed, those 
firms who deal in steam coals report that as the inquiry is at 
present very slack, they are scareely able to maintain former rates. 
In these circumstances it is scarcely probable that the coalmasters 
will be in a position to afford a general increase of wages to the 


miners. 
There is a fair amount of business doing in the coal shipping 
department. The shipments of the past week include 22,576 tons 
at Glasgow, 10,690 at Ayr, 7973 at Troon, 17,037 at Grangemouth, 
200 at Port Glasgow, 518 at Greenock, and 6683 tons at Leith. 
During October eighteen vessels of an aggregate tonnage of 
18,390 were launched from the Clyde shipyards, as compared with 
21,695 tons in the same month of 1884, and 35,477 in 1883. The 
total output for the ten months has been 157,599 tons, against 


The total coal exports of last week from Cardiff amounted to 
131,811 tons; from Newport, Mon., 30,187 tons ; and from Swan- 
sea, 25,552 tons. 

Generally regarded the Welsh coal trade is bad, and not only 
have the colliers to submit to a reduction of at least 5 per cent., 
but what is more severe, the best of them lose several turns per 
week. I have heard of one of the best steam coal collieries in the 
aly which for the last thirteen weeks has only worked as many 

urns, 

If the present state of things should continue long, some of the 
limited companies will go to the wall. S more or less 
permanence are also threatened. This week notice was issued 
the Powell Duffryn at the old Cwmpennan Pit, that contracts will 
cease in a month hence, and I hear that two-thirds of the colliery 
will be closed altogether. Some seams in two other of their 
collieries will also be stopped from being worked. In the same 
valley, at Aberaman, a drift employing a number of men has been 
stopped, and at Pentyrch coal working has been stopped, and the 
horses are being sold. 

Turning our attention to iron and steel, the outlook is even 
worse, e have some little vitality in fo: cval exports, and in 
house coal, but the demand for iron and steel is gone below zero, 

Numbers of hands are being dispensed with in all parts of the 
district. The reduction is also in force, and the day to day notice 
and ‘‘ weeding out ” has been adopted freely. At Rhymney little 
or nothing is being done this week. At Blaenavon three furnaces 
are damped down, and up to the date of my despatch numbers of 
men were out in the street unoccupied. On Monday several 
hundreds of the pm od workmen at Dowlais, principally the 
unmarried, left. Ido not hear of much change yet at Cyfarthfa 
though it is only reasonable to expect that the same character of 
things will prevail at all the leotinn works. The little done is 
confined to home rails and steel bars for the tin-plate works. At 
Boaker’s works, where the last furnace was blown out lately, the 
company now manufactures steel bar into plate, buying, as other 
companies do, from Dowlais. Steel sleepers are not in demand 
and this week’s make has been temporarily suspended. Exports of 
steel rails this week are so far represented to be nil; imports of 
foreign ore from Bilbao and other ports 17,000 tons, but the trade 
is wretchedly dull. 

Tin-plate continues in good demand, and this industry gives one 
some very ipments, I expect, especially from Swansea, 
Cokes are now sold from 15s, to 15s. 6d., according to brand. 
Bessemer steels are at 15s. 6d., with upward tendencies; and for 
Siemens, 16s, 3d. is a common figure. Charcoal plates and terne 
are being advanced, and in consequence there is not so brisk an 


inquiry. 

tase week there was a slight hitch at some of the tin-works 
between the men and the management, but it was only of a 
temporary nature. Shipments from Swansea last week was 800 
tons, but this was due to lack of steamers for ey 3 

Swansea is competing with Cardiff in celerity of despatch. On 
Thursday last 1879 tons of coal and $2 tons bunker coal were put 
on board the General Chanzy in a little over 104 hours. This must 
be admitted as one of the best despatches on record. 

I hear that some of the local coal firms at Cardiff have just 
secured a good contract with the Union Steamship Company. 
Small coal is being quoted at from 4s. to 4s. 6d. 

The question of a fusion between the Taff Vale and Rhymney is 
proceeding satisfactorily, thoagh some few holders of Rhymneys 
appear remarkably obtuse to the certain advantages which must te 
derived therefrom. 

Mr. W. ‘I. Lew.s has returned safely from the United States 
with a vivid impression of his visit in company with Sir Geo. 
Elliott. In coal working he found a large number of Welshmen 
employed, and, as a rule, Welshmen were at the head in colliery 
operations, though in many respects coal working was a quarter of 
a century behind England and Wales. In his opinion the 
American, though of great inventive power, was a poor ruler of 
men, and in the chief engineering shops the masters were English- 
men and Scotchmen. 

A serious explosion and fire occurred at the Dowlais works this 
week, entailing a loss of several thousand pounds sterling. 

At Mr. Crawshay’s new collieries, Ynysybwl, a township called 
after the late Mr. Crawshay, Robertstown, is being formed, er 


shite d the “‘ life” of a h will accordingly. In f 
shift, and the “‘ life” of a house will lessen i ° ‘act, 
shall not be surprised at some special building 
meet this changing condition. 

Patent fuel is improving. 


NAVAL ENGINEER APPOINTMENTS.—The following tments 
have been made at the Admiralty:—Benjamin J. " 


engineer. 
to the Orontes; and William A. D, Whormby, engineer, to the 
Pembroke, supernumerary. 


THE GREAT EASTERN STEAMSHIP.—As mentioned in our last 
impression, the Great Eastern has been sold at last. Mr. Charles 
W. Kellock submitted this celebrated steamship tv auction on the 
28th inst., at Lloyd’s Captains’ Room, Royal Exchange, by order 
of the High Court of Justice. In mentioning at the outset the 
particulars of sale, he said the vessel was of 22,927 tons builders’ 
measurement, 18,915 tons gross, and 13,344 tons net ister. 
Having reminded those present that she was built from designs 
and under the personal superintendence of the eminent engineer, 
Isambard Brunel, by the celebrated firm of Scott, Russell and Co., 
in 1858, Mr. Kellock stated that her paddle engines, which were 
1000-horse power nominal, were by the last mentioned firm, and 
they had recently been re-packed. Her screw engines, which were 
1600-horse power nominal, were by James Watt and Co., of Bir- 
mingham. These engines and boilers had recently been thoroughly 
repaired and cleaned. The Great Eastern carried an enormous 
cargo, and had great space for first, second, and third-class 

ngers ; and she attained a — rate of speed. Her 
Senate were—length, 679°6ft. ; th 82°8ft.; and depth, 
60ft. She was now lying at Milford Haven, He next read the 
conditions of sale, according to which the highest bidder was to be 


248,672 in 1884 and 325,990 in 1883. Messrs. Elder and Co. are to 
build a steamer of about 4000 tons for the Channel service of the 
London, Chatham, and Dover Railway; but even with this im- 
portant addition to the work on hand, the outlook is the reverse of 
cheering on the whole, and, while several yards are altogether 
empty, others are fast working off the last of their contracts, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


SINGULARLY enough, while the Welsh coal trade exhibits a slack- 
ness of a most serious character, that ef the Forest of Dean is 
actually looking up, and an advance in price has been arranged 
which will benefit the colliers to the extent of 5 per cent., about 
_sum total of the reduction that will be endured by the Welsh 
colliers, 

The exports of the week again show badly both at Cardiff and 
Swansea. Cardiff coal return for week was nearly 24,000 
tons less than the preceding week. Newport showed a little more 
animation, consequent upon the increase of house coal sales, and it 
is now believed that from this time on to the spring this port will 
indicate a steady improvement in this respect. Newport has com- 
mand of a very large house coal district; and its Mynyddyslwyn is 
in great favour. Irish buyers are also favourable to the coal of the 
upper measures, the Brithdvi seam especially when sprinkled with 
a little iron pyrites. 


the purchaser, but the sale was subject to a reserve bidding, which 
had been fixed by Mr. Justice Chitty, and the sellers reserved a 
ight to bid. The vessel was sold with all belongings to her, with 
faults and defects, without any allowance for deficiency, 
condition, or errors of description, and to be at the purchaser's 
risk and expense from the day of sale. In reply to questions, Mr. 
Kellock stated that the amount of the insurance policy on the 
vessel was £40,000. It would expire on the 20th proximo. The 
premium was 5s. per cent. The bidding then commenced with an 
offer of £10,000, which excited some amusement. The next offer 
was £15,000, on which advances of £1000 each were made up to 
£20,000, followed by bids of £20,500, £21,000, £21,500, £21,600, 
and £22,000. There being a pause at this amount, Mr. Kellock 
reminded them they had not yet reached £1 a tun. The next 
offers were £22,100, £22,200, £22,300, and £22,350. No fewer than 
47 bids were subsequently made, beginning with £22,400, and 
increasing by amounts of £250, £200, £100, and £50, until the sum 
of £26,200 was offered, at which the vessel was disposed of to Mr. 
Frederick de Mattos, a City merchant. A few days ago, it may be 
stated, a motion was made before Mr. Justice Chitty, on be of 
the liquidator, for the tion of the Court to the acceptance of a 
rivate offer for the vessel of £20,000. Certain of the pares ord 
owever, opposed the motion, and Mr. Justice Chitty ref his 
sanction. It may be mentioned that just four years ago, on the 
19th of October, 1881, the Great Eastern steamship was offered for 
sale by Mr. Kellock, as reported in the Times of the following 
day. On that occasion, it may be interesting to state, the first 
bid made was £20,000, while the last offer was £30,000, at which 
the vessel was wi wn. 
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NEW COMPANIES. 
Pi following companies have just been regis- 


Butterknowle Colliery Company, Limited. 

This company was constituted by articles of 
association on the 15th gi teary and registered 
as a limited company on the 23rd October, with a 
capital of £40,000 in 800 shares of £50 each, the 
whole of which are allotted and fully- -paid up. 
The object of the company is to take over the 
business of the owners of the Butterknowle 
Collieries at Butterknowle, Marsfield, and Copley, 


Durham, The shareholders are :— 

Shares. 
*F. Raine, Wycliffe Hall, York . A 234 
Wm. Watson, Barnard Castle, Durham 
*W. J. Watson, Barnard Castle, Durham .. 108 
J. Bush-hill Park, Enfield .. 
*Wm. Watson, Barnard Castle, Durham 156 


Thomas Bradley, Alnwick, Northumberland, sur- 


78 

J. Robson, “Lynesack and. “Bottley, 
Durham, colliery viewer . “e 78 
W. J. Watson, Barnard Castle, Durham 
James Watson, Bush-hill Park, Enfield oo oe @ 
Wm. Wood, Darlington, accountant 20 


The number of directors is not to be lee than 
three nor more than five ; qualification, shares or 
stock of the nominal value of £2000; the first are 
the subscribers denoted by an asterisk; the com- 
pany in general meeting will determine remunera- 
tion, 


Colonial Wool and Finance Company, Limited. 

This company was registered on the 24th ult, 
with a capital of £250,000, in £10 shares, to carry 
on in Australia, New Zealand, or any of the 
British Colonies, or in any foreign country, the 
business of wool merchants, or dealers, and of 
brokers, agents, or factors for other people, in the 
purchase and sale of wool and other produce; 
also to advance money upon the security of wool 
and other produce, The subscribers are :— 
*R. P. Short, 118, London-wall, wool merchant .. 100 
*C. J. 10, Godliman-street, wine mer- 


chan 
Earl, 'Friern- road, ‘East Dulwich, "brass 
founder. . 10 
Robert Short, "Brockley Lodge, Brockley, ‘wool 


bnyer 
H. T. Selby, ‘Camden- road, clerk” 


Philp, 149, Gordon-road, engi: 


F. *. Evitt, ‘50, “Chaucer-road, Herne- hill, clerk . 10 
Mr. R. P. Short is appointed managing dicecter 
for life, at such salary and percentage as he may 
agree upon with the board. Mr. C. J. Crickmer 
is appointed a director, and is to retain the office 
until otherwise removed by special resolution. 


Egyptian Dredging Company, Limited. 

This company was registered on the 20th ult. 
with a capital of £75,000, in £10 shares, to con- 
tract for and to execute dredging and other works 
in Egypt and elsewhere, and in particular to 
acquire the benefit of, and execute a contract 
dated 23rd of June, isss, made between the 
es of the Public Works of Egypt of the one 
4 and Henry Card Anderson and Francis 

illiam Fox of the other part. The subscribers 
are :— 


a ig Ransome Allen, 7, Cowper-street, Fins: 


drug miller. 
w. C irkson Allen, 7, Cowper-strect, Finsbury, 
drug miller . 
E. P. tin, 49, Finsbury- -pavement, engineer . ee 
w. wnhess, 20, Campden-grove, Kensington, 


Oriental carpet merchant 
J. = Sturgess, 24, Chetwynd-road, Highgate, 


Raynor Storr, Haslemere, Surre er 
J. A. Allen, 90, Fleet-street, 
The number of directors is not to be less than 
three nor more than four; qualification, shares of 
the nominal value of £500; the first are Messrs. 
G. Beeton Anderson, C. E., of East Sheen, 
Surrey, and Ramleh, Alexandria ; Francis Allen, 
C.E., of Ramleh ; Henry Card ‘Anderson, C.E., 
of Sheen and Ramleh ; and A. H. Rowe, of 
35, Victoria-street, and Cairo. The company in 
general meeting will determine remuneration. 


Horley District Gas Company, Limited. 
This company was registered on the 24th ult, 
with a capital of £8000, in £5 shares, to manu- 
facture and supply gas in Horley and neighbour- 
ing districts. The subscribers are :— 


H, J. Robus, Lower Sydenham, engineer .. 20 
W. H. Broadbery. C.E., Tottenham. 20 
ans Church, C.E., 178. Great George-street, 8. WwW. 20 
G. Bradley, Sydenham-road, mer- 
8. B. = Lower Sydenham |. 20 
G. Fames, Lower Sydenham, gasworks foreman.. 5 
J.T. Robus. Lower Sydenham, contractor .. 10 
G. -» C.E., 17, Nettleton- New. 


Registered without special articles. 


Maes-y- ow Colliery Company, Limited. 

This company was registered on the 27th ult. 
with a capital of £6000, in £50 shares, to acquire 
the business, property, ‘and liabilities of the Maes- 
y-Marchog Colliery Company. The subscribers 
are :— 


*T. Cory, Skelty. Swansea, 

*J. Mesnier, Paris, negotian ral 

Banfield, Swansea, merchant ee 

*Griffith Thomas, Neath. colliery proprietor 

> Smith Thomas, Neath, colliery a ee 
A. W. Thomas, Neath, colliery agent .. 


The number of directors is not to be. less than 
three nor more than five; the first are the sub- 
scribers denoted by an asterisk, 


J. F. Johnstone and Co., Limited. 

This is the conversion to a company of the 
business of chemical and manure manufacturers, 
earried on by Mr. John Forsyth Johnstone, o 
Brooksby Works, Bow-common-lane, Middlesex, 
and at Belvedere, Kent. It was registered on 
the 26th September with a oud & of £35,100, 
divided into 3010 “A” ordinary shares of £10 
each, conferring the right to 10 per cent. cumnla- 
tive preference dividend, 490 “‘B” ordinary 


shares of £10 each, which will not rank for 
dividend until 7. r cent, per annum has been 
paid on the ‘‘A” shares, and 10 founders’ shares 
of £10 each, the ealiow of which will be entitled, 
after 10 per cent. has been paid on the ‘* A” and 
‘*B” shares, to one-half of the net profits of each 
year until the expiry of certain patent rights 
relating to machinery referred to in an unregis- 
tered agreement of the 12th ult., when the * C” 
or founders’ shares will lapse to the ae 
and in consideration of such lapse, Mr ie 
Johnstone or his nominees will be entitled Ay one- 
fifth of the then accumulated reserved fund. The 
subscribers are :— 


*H. 


Shares. 

Anderson, 7m Leadenhall-street, West 

india merchant . 1 
*W. Gregg Couper, 1 Fenchurch-avenue, chemical 

and manure broker 4 i 
*Charles Chaple, M.D., 230. “Burdett- road, E . 1 
Thomas Elborough, 59, Mark-lane, Or 

Lawes Chemical Manure 

mited 

William Montgomery. 75, Mark: “lane, merchant .. 
William Musto, Baker’s-row, E., engineer .. 
*H. R. Parry, Newmarket-road, Norwich . 

The number of directors is not to be lens than 
three nor more than seven; the first are the sub- 
scribers denoted by an asterisk, and Messrs, John 
Milne and J. F. Johnstone. The directors other 
than Mr, Johnstone will be entitled to £350 per 
annum for their remuneration. 


Robert Boyle and Son, Limited. 


This company proposes to carry on business as 
ventilating, heating, drainage, and sanitation 
engineers, advisers, contractors, and sub-con- 
tractors, and upon terms of an agreement of the 
24th ult. will acquire the business, premises, 
plant, and other assets of Robt. Boyle and Son, 
of Holborn Bothwell-street, Glas- 
gow. The istered on the 28th 
ult. with a capital of “£120,000, in £10 shares. 
The subscribers are :— 


8 

H. 5, Schuckburgh-road, Catford, 
untant 

A. “Alle, 27, Heaver- road, “Clapham, shorthand- 


ter 
T. Fullilove, ‘Glenwood-road, ‘Catford, “clerk 
J. fo 4, Hetherington-road, Clapham, 

cler) 

E. H. Jones, 33, Huntley-street, Bedford-square, 
sanitary engineer 

E. Turberville, 13, N.W., 
chartered accountant 

J. C Lowson, 33, Guildford.street, w.c., book: 
keeper .. .. 

The number of directors i is ‘not to be ‘less ‘than 
three nor more than eight; qualification, 25 
shares; the first are Messrs. D. R. Ratcliffe, 
George Danford P. Thomas, M.D., Hy. Lovatt, 
C.E., and Robt. Boyle (managing director). The 
remuneration of the ordinary directors is not to 
be less than £100 per annum for the chairman, 
and £60 7 annum for each director, and £1 per 
cent. each of the net annual profits. The pur- 
chase consideration is £38,000, payable £12,000 in 
cash, £6000 in ordina 7 shares, credited with £6 
paid up, and £20, in fully-paid deferred 
shares, which will ‘not rank for dividend until 
124 per cent. has been paid upon the ordinary 
sharee. Mr. Robert Boyle is appointed managing 
director for five years at a salary of £750 per 
annum, and a commission of 2} per cent. upon 
the net annual profits. 


Leighton-crescent, 


THE PATENT JOURNAL. 


Applications for Letters Patent. 


*,.* When patents have been ‘‘ communicated” the 
“name ani address of the communicating party are 
printed in italics. 
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12,846. Pastepoarp, &c., N. Browne.—(H. Pitzler, 
Germany.) 

12,847. Curr AtracHers, J. V, Pilcher, Londo®- 

12; 848. Oraans, &c., E. H. Suggate, London. 

12'849. DeLIvertna PREPAID Goons, C, Lynde and 

Manchester. 

12,850. Hatr- -pins, E. Reed, Birmingham. 

12,851. Conpurts for ELecrric WIREs, 
Sutton. London. 

12,852. BaLanctna Two-wHEELED Carrtaces with 
Se.r-actinec Brake, T. Slinger, Bawdlands. 

12,853. Heticat Burr Beater Routers for CARDING 
Macurngs, J. and 8. Carver, Cleckheaton. 

12,854. Rariway Rats, A. T. Allen and H. 

Savill, London. 

12 855. HorsesHoes, H. Hobson, London. 

12/856, Propuctne the Teets of Fries and Rasps, J. 
Taylor, London. 
12,857. Ixpicatinc WALKING-sTICK for MEAsuRtNe the 
Distance Wa J. Holland, Middlesbrongh, 
12,858. Currer BLocks and Cutters, T. N. Robinson, 
Manchester. 

12,859. Frep-motion for Woop-cuttinc Macuines, T. 
N. Robinson. Manchester. 

12,860. Speep Inprcators, D. McNamara, Inchicore. 

12) 861. Dupticate Frame for Sprina Matrressgs, &c., 
W. Waterhouse, Tysley. 

12,862. Covers — F. Fidler, Meersbrook 


&e., G. D. 


. near She 

12,863. Stop-motion for Macuings, J. Holroyd, Man- 
chester. 

12,864 PicKER-SaveR and Werr-curcK for Looms, J. 
F. Ben J. Shackleton, and J. Heap, Accrington. 

12. Wert Stop-morion for Looms, C. Bedford, 

12,866. Tareap, Twinz, &c., W. G. Bywater and T. B. 
Beanland, 


12,867. STONE-BREAKING, &e., Macuines, W. H. Baxter, 
Halifax. 

12,868. Starr Rarttas, A. Barr, Glasgo 

121869. Feeprna APPARATUS for SUGAR Mitts, D. 
Stewart, Glasgow. 

12,870. Cameras. W. Rawlinson, 

12,871. Bong-Buack Fiiters, W. R. Lake.—(F. 
Matthiessen, United States.) 

12,872. Woop-scrapine Toot, O. Rinke, London. 

12,878. Banps for TRansMiTTING Motion, H. 8. Taylor, 
London. 

12,874. Purtryrna, &c., Sugar, W. R. Lake.—(F. 0. 
Matthiessen, United States.) 

12,875. Decotorisina Liquors, W. R. Lake —(F. 0 
Matthiessen and B. B. Quimby, United States.) 

12,876. Fiurerine SuGaR Liquor, W. R. Lake.—-+(F. 0. 
‘Mat thiessen, United States.) 

12877. Bone-Brack Fruters, W. R. Lake.-(F. 0 
Matthiessen, United States.) 

12,878. of Sucar Liquor, W. R. Lake. 
“(P.O . Matthiessen, United States.) 

12, of Sucar Liquor, W. R. Lake. 

RB. Quimby, United States.) 

12, oo Boots or Suors, B. Birnbaum, London. 

12.881. Framtne and DispLayina Pictures, A. A. 
Hely, London. 


12,882. Inpra-RUBBER GUARD for Brooms, &c., A. Pem- 
nm, Worcester. 
12,883, Cartripce Cases, J. Y. Johnson.—(G. Bouvier, 
net 


rance. 
12,884. Tops for Cummneys, VentiLators, &., C. F. 
Elliott, Liverpool. 
12,885, Locks for Waterways, J. Revell, London. 
12) 886. PROPELLER WHEELS for Pumps, &c., L. Vojacek, 


ndon, 
12,887. Moron and Brake Appraratos, C. D. Norton, 


ndon. 
Bossins, W. R. Cant, Glasgow. 
Borr.e Stoppers, J. W. A. Germany and R, P. 

Leytonstone. 

12,890. Cop Rain and WINDING Apparatus, J. Jackson 
and W. Hazlehurst, Rochdale. 

12,891. DissoLution of Oxipe of Leap, &., A. W. 
Anderson, London. 

12,892. DistTiLLinc and ConceNnTRATING Liqurps, J. C. 
Mewburn.—{C. C. Peck, United States.) 

12,893. HorsesHors, J. C. Mewburn.—(A. Sibley, J. 
Russell, and G. B. a. United States.) 

12,894, Ikon and Sreet, J. E. Sherman, London. 

12,895. TREATING in SLAUGHTER Hovusgs, H. 
Fewson, Buckin, 

12, Gas and Enarnes, M. V. Schiltz, 


12,897. for Maxine and Breakine E 
TRICAL Contacts, F. Wynne, London. 

13,898. Fire-Bar, T. A. Topf and Séhne, London. 

12,899. Grain Dryine Apparatus, W. R. Lake.—(A. 
Wolcott, U.S.) 

12,900. Lacine Hooks or Strups, W. R. Lake.—(M. 
Bray, U.8) 

Securine Lacine Hooks or Stuns, W. R. Lake. 
—(M. Bray, U. 

12,902. Bripce Bits, W. R. Lake.—(B. P. Roberts, U.S.) 

12,903. Doors, W. R. Lake. —(J. Bardsley, U.8.) 

12,904. STAMPING or Propucine Impressions, &c., G. 
Shrigley, London, 

12,905. CoLourine Metats, A. Watt, London. 

12,906. CoLoraTion of MeraLs, A. 
Watt, London. 

12,907. Rorary Fans for VenTILatinG, W. R. Lake.— 
(B. F. Kettoe, U.S) 

12,908 Lime Cement, 8. Pitt.—(4. Speyser and L. 
Pillivuyt, France.) 

12,999. TREATING AURIFERONS and AURO-ARGENTIFEROUS 
MrineErALs, 8. Pitt.—(J. Weirich, France.) 

12,910. Propucinc Manirotp Copigs in Buack, T. 
Batty, London. 

12,911. ScHoot Desks, N. Johnson, London. 

12,912. ApvEeRTIsING, W. Brownlie, Glasgow. 

12,913, PoLaRisEeD TELEGRAPH InsTRUMENTS, P. Jensen. 
Gulstad, Denmark.) 

12,914. Strrrinc the Contents of Pots in 

. C. Hussey, London. 

12,915. Torpspoes, J. T. Bucknill, London. 

12,916. Yeast, A. G. Fraser and G. Epstein, London. 

12,917. DenypRaTING and REFRIGERATING AIR, H. C. 
Johnson, ndon. 

12,918. Gas Governors, T. C. Hopper, London. 

12,919. Yeast, A. G Fraser and G. Epstein, London. 

12,920. Cement, C. J. Howe, London. 

12,921. Impartine Etecrricity to the Human Bopy, 
C. Brust, London. 

12,922. Grinpine and Poutverisina, R. Stone, London. 

12,923. Heating Sreepine Tanks, T. L. Henly, 
London. 
Warcues, A. Kaindl and G. Burse, London. 

. SHutties, E. Critchley, Ilkley. 

26. Door Cuecks, A. J. Boult R. Elliott, U.S.) 

Door Cuecks, A. J. Boult.—(G. RB. Eliott, U.S.) 

28. TUBE STOPPERS, 8. Melville, Liverpool. 

. Brusnes, F. W. Dickinson. 

Learaer Soues for Boots, &c., J. and A. Green 
and J. C. Swain, London. 

12,931. Borrom Bars for Wixpow Curtains, A. J. 
Boult.—(D. Strasser and A. H. Gerdom, United States.) 

12,932. Execrric Gas Licutinc Burners, A. J. Boult. 
(i Rousseau, United States.) 

12, CoveRING METALLIC Rotiers, &c., B. Oddy, 


‘01 
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12,934. Coupiinas, &c., W. 8. Icely, Leyton. 
12) 935. PLactnc EXcentrics on their Saarts, J. N. 
Coxon, London. 
12,936. Water Motor Governors, H. J. H. King, 
near Stroud. 
12,937. Lamp Burners, W. H. Myhill and J. Cooke, 
Birmingham. 
12,938. WaTER-CLOsET Pans, J. Adams, York. 
12,939. CovupLines, T. Wass and P. Wheeler, Bir- 
mingham. 
12,940. Steam Straps, W. W. Campbell, Glasgow. 
12,941. Dryrne and W. D. Watson, 
Aberdeen. 
12,942. CHin-REstT for and Vioias, A. Hanson, 
‘ax. 
12,943. Recutatinc the Spzep of Macuinery, M. 
. FitzGerald, Belfast. 
12, 944. ComprEssine Juice of a Prastic Nature, W. 
Brierley, Rochdale. 
12.945. Bortine by J. Oxley, From 
12.946. Cranes, &c., L. Higginbottom T. Man- 
nock, Manchester. 
12,947. Gas and Catoric Enorngs, A. Rollason, London. 
12.948. Mrcuantoat of Borter and other 
Frrwaces, W. Tyzack, Newcastle-on-Tyne. 
12 949. Pres. &c., M. Boyd, Brixton. 
12,950 Yrast, Eegett, London, 
for Tea and Correr Pots, W. Collins, 
vondon 
12.952. Treatine Surraces, T. Baum. London. 
12,953. Burrers, W. F. Stanley, South Norwood. 
12.954, Steam Borers, J. Buck, London. 
12955. INTRRNALLY-FITTED TRAVELLING Bac, R. J. 
Bell, London. 
12,956. Rotary Lirt ane Force Pumps, A. C. Hender- 
son.—(L. Baron, 
12.957. Woop Screws, J. Sheldon, London. 
12.958, ‘CLoseTs, Commopes, &c., G. H. 
Ellis, London. 
12.959, Pronuctne Winp Sounps from WHEELED Toys, 
W. Hall, London. 
19.960. Cake. W. H. Blake, London. 
12 961. Boats. &c,, E. de Pass.— 
F. and La Société Schwob freres, 
nee. 
12,962. Sroves for Heatine Sap-rrons, &c., W. H. 
Davey, London. 
12,963. Drrect-actinc Steam Enarnes, 8. G. Browne 
and W. Boby. London. 
12.964. Destroyine Insects, &c., in Hops, Vines, &c., 
G W. Davis, London. 
12,965, TricycLes, A. Ashby, London. 
12.966. and Wires, J. B. Evans, 
Tondon. 
12 967. BatLoons and Locomotives, C. Cashmere and 
E. A. Jahncke, London. 
12 968. Nats, C. F. Gardner, London. 
12.989, Vatves and Taps, W. White, London. 
12 970. Rutger, C. F. Hill, London. 
12 971, Feentne Apparatus for Branptnc MACHINES, 
J. Collis, London. 
12,972. Houpers for PHorocr«paic Firs, A. J. Boult. 
—(G. Eastman, United States \ 
129 ol Boots, SHozs, &c., T. and C. H. Roberts, 


12,974, SasH Fastener, J. H. Cotsworth, Liverpool. 
12,975, PorTaBLE READING Lamps, J. Owen, Livernool. 
12, of Boots or Sxogs, E. Brennan, Liver- 


12.977 Utrnstt, L. Phillott, London. 

12.978. TreapLe Mecuanism, P. "A. Mac 
Tandon, 

12,979. Maktne Mos Cap Suaprs, J. Cass. London. 

121980. WEARING AppaREL, W. Anderson, 


London. 

12.981. Rarts, &., T. A. F. Hall and H. T. Clanchy, 
Southampton, and 0. H. Dent. Holvh 

12.982. Constant epreD ELECTRIC Morors, 
Mordey and C. Watson, Lor.don. 


12,983. PortaBLe Rivetrine or Puncuinc Macuines, 
W. F. Gilmer, London. 

12,984. Workine Merats, &c., N. de Benardos and 8. 
Olsze wski, on, 

12,985. GRANULATED ANTISEPTIC PRePaRations, W. D. 
Bor! don. 


, Lon 
12,986. Gas Lamps, T. C. J. Thomas, London. 
12,987, Puncuine and Drawine Sueet Merat, W. R. 
ke.—(N. C. Stiles, United States.) 
12,988. for WasHIna, &c., Porazors, J. L., 
F, L., and R. L. Hancock, London. 
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12,989. Tosacco Pirgs, 8. R. English, London. 

12; 990. Propucine an Opricat Iiusion, H. 8. Lynn 
and J. Winson, Upper Norwood. 

12,991. SANITARY Jornt, W. C. Kinsman, Portsmouth 

12,992, PREPARATION of Warps of Corton, &., for 
WEAVING, T. Pickles, Manchester. 

12,993. TreaTMENT of Linen Yarns for CreaMino, T 

Pickles, Manchestel. 

12 ee Ficurep Woven Fasrics, J. Edelston, Man- 
chester. 

12,995. Frames for ae HEA.ps used in Looms for 
‘WEAVING, H. B. and A. B. Barlow. London. 

12,996. Keepine in Position the WINDER Perro- 
&c., Lamps, A. R. Price, Birming 

12,997. INJECTORS Burnine Liqvip A. and 
C. Ste wart, G 

12,998. WICKET- arene, &c., Groves, W. Sykes, 
Horbury, near Wakefield. 

12,999. Hoxs and Picks, A. E. Stayner, Sheffield. 

13, 000. PorTABLE ConneEcTING Raitway, H. E. Deane, 

an 

13,001. 


Ww. 

13,002. and ANKLE Prorectors for FooTBaLL 
Prayers, J. Fitton, Ashton-under-Lyne. 

13,003. CREATING a CURRENT of — in ComBusTION 
‘APPARATUS, &e., J. 

13,004. CRANKED Buarns and ro E. Cope and A. 
Hollin| 's, Liverpoo! 

13,005. Traces for Drawrino VeHIcLEs, 8. Ogden and 
I. Jackson, Manchester. 

13.006. RecuLatine the TemMpERaTURE of Matt and 
Hop Kixys, H. J. H. King, Newmarket. 

13,007. Macuines, G. W. Elliott, Sheffield. 

13,008. Quick Insertion and WiTHpRAWAL of TYPE 
from STEREOTYPE Piates, W. B. Proctor and E. 
Wilson, Shieldfield. 

13,009. Desicys upon LookN-GLass or 
REFLECTORS, R. W. Hewett, Birmingham. 

13,010. Datine PREssEs, F. Hurter. (J. Miller-Hu ter, 
Switzerland.) 

13,011. ELecrric Arc Lamps, W. E. Heys.—{(0. P. 
‘Loomis and H. W. Cooley, United States.) 

13,012. ToBacco-pipzs, &c., W. F. Simpson, Man- 


ester. 
Liqueryinc Exuaust Vapour, J. Maurrie, 


chester. 

13.C13. RoLLER Stipes for PHotoGRaPHic Frias, W. E. 
Price, London. 

13, Distittinc Apparatus, N. M. Henderson, 

lasgo’ 

13, ig Execrric Lames, T. B. Wilson, 
Manchester. 

13,016. Conpensers for Sopa-waTeR Macuines, J. H. 
an London. 

13.017. Borries for AERATED Waters, A. Tankard, 


13,018. EXHAUSTING, 8. H. Wright, Liverpool. 
13.019. Horn Prates for ROLLING Srock, 8. Fox, 


London. 
13, ows Hons Pirates for Roxie Stock, 8. Fox, 


13, O21. ‘Wixp Cuests for Orcans, B. Hawerkamp.— 
and E. Brauner, Austria.) 

13,022. Uriiisina WasTE F. G. Morton and 
N. Salamon, London. 

18,023. DisPLAYING ADVERTISEMENTS, W. Fawcett and 
W. rdon, London. 

13, Box for Cicars, &c., A. Minter, 


13, 25, Baaces for SusPenpING GARMENTS, F. Cooper, 
Lon 


13,026. Tricycies, &c., G. W. London. 
13,027. WHEELS with Sprincs, J. E. Howard.—(C. 
Wahl, Germany.) 
13,028. and Tramway AxLes, W. Malam, 
Edge: moor, U.S. 
13, 028, DyEING Woven Fasrics, T. Salt, Sal! 
13, 980. T. Salt, and 
an earson, London. 
PuorocraPHic J. W. Marshall, 
13,082, —_— Beer, A. W. Gillman, 8. Spencer 
and E. 8. Spencer, London. 
13, 08, Sous for Boots and SHogs, W. H. Stevens, 
mdon. 
18,034 Rartway Burrers, G. Turton, London. 
13,035. PREVENTING GREASE Droppine from CANDLES, 
F. B. Hanbury, Maidstone. 
13,036. CarBons for INcaNDESCENT Lamps, A. Bern- 
stein, London. 
13,037. Measurine the Sicut, L. Courlander, Croydon. 
13,088. TRANSMITTING an INTERMITTENT CURRENT, E. 
13,040. OPEN Gas tm B. Mitchell and R. B. Main, 
Glasgow. 
Catcunatine Scares for River Jornts, W. C. 
rter, Glasgow. 
18.042. Stee. Wire, P. Jensen.—(J. 7- B. 
Siden, Sweden.’ 
13,043, Stones, C. G. Cresswell. London. a 
18,044. Hypro-proputsion of Vessets, C. D- aan 
(A. R. H. Kaemp, and A. Linnerd 
Germa: 
18,045. Lapper, E. Edwards.—(Z. Lansac, 


nce. 
18,046. Lace CURTAIN Macarwes, E. Edwards.—(2- 
Knoll and Co., Germany. 
18,047. E. Edwards. —(F. 
Dejean. Belgium. 
13 048. Buoys, D. Campbell and G. L. Schultz, 
London. 

13.049. AcToaT:NG MECHANICAL 
Ficcres, &c., G. Cole, London, 
13.050. Ascertatnina the Speciric Gravity, &c., of 

Fiurps, F. Lux, London. 
13,051, Toot-Hotper, J. H. Wicksteed. London. 
18,052. ARTIFICIALLY-DIGESTED Foon, T. Dence and J 
Mason, London. 
13,058. Macutne Guns. T. Nordenfelt, London. 
13,054. Merats, C. A. Faure, ce, 


80th October, 1885. 

18,055. Macuryes. J. H. Buxton, D. Braith 
waite. and M. Smith, London. 

13.056. Rarts to Cuarrs and SLEEPERS, J 
Duffield, Sheffield. 

13.057. DiscHaRorna Water from CisTERNs, &c., 8. H. 
Wright, Liverpool. 

18.058. APPARATUS &c., Games, T. E 
Bond and B. Hewitt, Birmingham. 

18,059. Frrine Frre-ars, T. 8 Heffer. Grantchester. 

13,060. Hotntne the Drtvixa Ewsps of in 
&prxnino Frames, T. H. Brigg. Bradford, 

13.061. Beer Enarves. G. W. Clark, Reading. 

18.082. Setr-actrna SicNaL Batance C. J. 
Howe, Sunderland. 

18,968, Sarety VaLves, W. L. Rone Manchester. 

18,064. ARTIFICIAL Fug, J. A. Yeadon and R. Middle- 


ton, 8. 
18,065. Rarstne Suarts of Two-wHEELED VEHICLES, W. 
ulden, London. 
18,046. ReTarnina Winnows in any Position, J. F. 
Hovkinson and O. Gibson, London. 
bas 067, ARTIFICIAL FvuEL, J. A. Yeadon and R. Middle- 


n, Leeds. 
12.088. Ecurrse WHIP Socket, E. J. Sandbrook, Bir- 
mingham. 
18 069. Stor Actions of AmericaN Oraans, &c., J 
Roalt, Rirmingham 
13,070. T. Hill, Gla-gow. 


Automaton Toy 


| 
ares. 
/ 
| 
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13,071. Smoxe Burnine, W. Armitage, Sheffield. 

13,072. Borrie sroprers, F. Trotman, London. 

13,073. Mrxine and Burnine Gasss, J. A. B. Bennett 
and G. E. Wright, King’s Heath. 

13,074. Lamps, G. R. Postlethwaite, Aston Manor, 
near Birmingham. 

18,075. Gas CaLoric Motive Enornes, E., E., and H. 
Crowe, Middlesbrough. 

13,076. Stop Vatves for REFRIGERATING MACHINES, 
8. Puplett, Westmoors Knowle, and J. Sincock, 
Acock’s Green. 

13.077. Ick Moutps, 8. Puplett, Westmoors Knowle. 

18,078. Comprnep REFLECTING and VENTILATING APPA- 
ratus, C. Hunt, Westminster. 

13,079. WeaTHER Bar for Doors and Wixpows, J. D. 
Tucker, London. 

13,080. Emsromerrnc Macuines, .W. H. Farmer, 
London. 

13,081. SuperstructurE of Basy Carriaces, W. 
Arendt, London. 

13,082. Decomposinc Common Sarts, &c., J. Gibson, 


Glasgow. 
13,083. CoxarcnicatinG with the Drivers of Cans, &c., 
G. Fraser, Glasgow. 


18,166. TricycLtes, W. E. Hurrell, London. 

13,167. Lusricatinc Brusues, J. Clough and 
J.C, Walker, London. 

18,168. Curp Putieys, T. and R. W. Bower and J. 
Blackburn, London. 

13,169. Sree, &c., R. Hadfield, London, 

13,170. PrRintinc APPaRaTus, F. Bet- 
beder, London. 

18.171. Hyprants and Sranp Pires, G. F. Redfern.— 
(¥. Fouilloux. France.) 

13,172. Susstitute for Woop Frames of TRANSPARENT 
Winpow B.tnps, B. Wood. London. 

18,173. Devices for Fastening Winpows, W. J. 
Brewer, London. 

13,174. WHeets of Ventcies, W. J. Brewer, London. 

13,175. SrrercHinec Trousers, &c, J. O. Butcher, 


London. 
13,176. Wire Matrresses, W. Angus and J. L. Samp- 
son, London. 
18,177. Perricoat or Skirt, A. M. Knottesford-For- 
tescue, London. 
2nd November, 1885. 
13,178. , WEAVING Terry Fasrics, W. Warrington, 


13,084. Operatine the TaBLes of LeaTHER D: 
Macuines, J. Vassie, jun., Glasgow. 

13,085. Rovenine HorsesHogs, C. W. Leopard, London. 

13,086. Sanitary Pans, E. Morris, London. 

13,087. TRacrion Enornes, L. C. Taber, London. 

13,088. HorsrsHor Paps, D. Meredith, London. 

13,089. Propvucine T. B. Lightfoot, London. 

13,090. StzaM Generators, W. Clarke, A. H. Chapman, 
C. A. Parsons, and J. B. Furneaux, London. 

18,091. Hanp.Raks, J. Potter, Lower Tooting. 

13,092. Cuimveys for Locomotives, G. W. Jessup.— 
(W. Snyder, United States.) 

15,093. GRINDING, SHARPENING, or Po.tsHine, J. C. 
Mewburn.—(La Société Anonyme des Briqueset Pierres 
Blanches, France. 

13,094. Borers for Coominc, &c., W. W. Barton, 
London. 

13,095. War Surps, &c., W. A’ F. Blakeney, Glasgow. 

13,(96. Furnaces for Orns, A, Morton and 
J. Fyfe, Glasgow. 

13,097. Esectine Smoke from Cumyeys, F. Finch, 
London. 

— Parquet and other J. F. Ebner, 

ndon, 

13,099. GenERaTine Carponic Acip Gas, J. G. Chap- 
man and R. Foote, London. 

13,100. to CrrcuLar Saws, E. Hughes, 
Liverpool. 

13,101. Boots and Ssoes, G. Harrold, London. 

13,102. Eve-ciasses, &c., J. Powell, Liver- 
poo. 


13,103. Drivinc Gear of Crcies, C. Hamilton, Glas- 


gow. 

13,104. Crackine Nuts, &c., H. Andrews, London. 

13,105. Vicnetrer, E. D. Adcock, London. 

13 106. Furnirure Pouisu. A. Keeling, London. 

12,107. Fire-escapr, C. A. Roussel, London. 

13,108. Exrractinec from MarTeRIALs EM- 
PLOYED in the PuriFicaTion of Gas, J. Y. Johnson. 
—(C. Dubois, F, ance.) 

14,109. UNDERGROUND ELecrricaL Conpuctors, W. R. 
Lake.—(D. H. Dorsett, United States.) 

13,110. Naitine of Larus, W. R. Lake.—(S. Perry, 
United States.) 

13,111. Nau-peivine Apparatus, W. R. Lake.—(S. 
Perry, United States.) 

15,112. ARRANGING to be Driven by a 
Macuing, W. R. Lake.—{S. Perrg, United States.) 
13,113. FIRg-EXTINGUISHING Apparatus, 8. Smirke 

London. 

13,114. CLeanine the Surrace of Paprr, W. B. Silver- 
lock, London. 

13,115. Warreveap, J. Haylor, H. 8. Read, and H. G. 
Percival, London. 

13,116. Steam Generators, T. Schiller and P. Bren- 
nicke, London. 

13,117. Printine, F. X. Hélzle, London. 


October, 1885. 


13,118. Swrva-ciass Hotpers, J. C. Bauer, Brockley. 
13,119. Screw Heap Sockets, C, Showell, Birming- 


ham. 

13,120. for Currixe Tozacco, Biggin and G. 
Elliott, Sheffield. 

13,121. Lock-ritrine for Fisuinc Lanpinc Hanp T. 
Bayliss, Redditch. 

13,122. SELF-FasTENING BaLL-Jornt Buttons, P. 
Seymour, Birmingham. 

13,123. Topacco Pipes, J. 8. Rhodes, Birmingham. 

13,124. Openine Bort ies, &c., F. Dakin, Sheffield. 

13,125. MonocycLte Rounpasouts, E. Francis and Z. 
J. Francis, Nottingham. 

Stations, C. Froggatt and J. Briggs, 


port. 

13,127. VeLocipepes, W. J. Spurrier, Moseley. 

13,128. Mongy or Ticket Recepracies, T. Startin, 
Birmingham. 

13,129. Lapper Tapes for Venetian Burnps, T. French 
and J. Monks, Manchester. 

13,130. Urntvat Pans, J. Deeley, Birmingham. 

13,131. Cuam, J. 8. Edge, jun., Birmingham. 

13,132. Composition for Decorations, R. Bennett and 
H. Peet, Manchester. 

13,133. BuRRow-PRooF Fences, T. Storer, Glasgow. 

13,134. LeatHer Dressinc Macurnes, J. Vassie, jun., 


Ow. 
13,135. Locomotive Steam Enaryes, E. Hunt.—(W, J. 
Hammond, Brazil.) 


13,136. Stirreners for Boors snd SHogs, J. J, Gas- | 


coine and G. A. Royce, London. 

13.137. Dyerne, Sir T. Salt, Sons, and Co., and T. Salt, 
London. 

13,138. Cutrinc Pite Fasrics, T. Salt, London. 

13,139. Courtine Rartway Stock, T. Brad- 
ford, London. 

&c., J. E. A. Pierret, 

ndon. 

13,141, Separatine Licht and Heavy Susstances, W. 
R. Lake.—{(H. Seck, Germany.) 

13.142, WasTE-PREVENTING FLUSHING APpPaRaTus, J. 
Christie and C. Christie, London. 

13,143. Snop Fronts, F. J. Chambers, London. 

13,144. Spinyinc and Twistinc, W. J. Baker.—(W. 
Riley, Onited States.) 

13,145. Supmanine Torpepo Vessers, C. D. Goubet, 
London. 

13,146. Reets, &c., J. Hickisson, London. 

13,147. Preparine Foop for Horses, &c., J. Fordred, 
London. 

13,148. Rivettinc, &c., Macpines, W. F. Gilmer, 
London. 4 

13,149. Mippiincs Puririers, H. Simon.—(H. Seck, 


Germany. 

13,150. and Frames, J. and J. 
Pendlebury and R. Bethell, London. 

13,151. Trousers or Pants, J. H. Chorlton, London. 

13,152. H. Smith.—(C. 
Voitzky and J. Morhard, Germany.) 

13,153. Courtine up Sets of Printkp Fasrics, H. and 
G. C. Liebert, London. t 

13,154. Disa Covers, F. G. Johnson, London. 

13,155. CoupLine Apparatus, F. Attock and P. Morris, 
London. 

13,156. Impartine Stripes of Cotour to SeLvaces of 
VELVETEENS, é&c., E. Weild, London. 

13,157. Stoppers for Borries, L. Vallet, Liverpool. 

13,158. STOPPERED Bortues, L. Vallet, Liverpool. 

18,159. ANTI-FOULING, &c., Pamnts, J. Pointon, Liver- 


poo! 

13,160.. Compmsep Hopper, Cottier, and Careo 
Sreamer, A. Brown, London. 

13,16ly ALARM Apparatus, W. Doehring, London. 

13,162. Connectinc Stirrup Straps to Sappies, G. 
Renton and J. H. Davies, London. 

13,163. Gas, &c., Encrves, L, A. Groth.—{(G. Daimler, 
Germany.) | 

13,164. ILLumMmnatine Gas, 8. A. Sadler, London, «+ 

Stvus Enps for Crank {Prvs, &c., L, Griscom, 

mdon, 


13,179. Wire, 8S. H. Bickham, jun., 
and J. Turner, Manchester. 

SmapLex J. Carr and R. A. Dawson, 
Leeds. 


13,181. InvaLip Bepsteap, A. McConnell, Brighton 

13,182. Sicnt Freep Lusricators, W. James and G. 
Crowe, Chester. 

13.183. Rotiine Doveu, J. Vicars, sen., T. Vicars, and 
J. Vicars, jun., Liverpool. 

13,184. Brake Biocks, J. Westaway. Lewdown. 

18,185. Cur.ine Harr, F. Bartleet, Birmingham, 

13,186. Hanpves, F. C. Smith, Aston, near 
Birmingham. 

13.157. Toast Racks, &c , A. W. H. Wood, Ullesthorpe. 

13,188. Boots, &c., W. Galloway, Glasgow. 

13,189. Corrucatep Borroms for Kerries, &c., A. 
Ashby, W. J. Barrett, snd G. Cook, Luton, 

13.490.. RéraryY T. Whitaker, Horsforth, near 


13,1919 PENTER, E. Walker, Hockmondwike. 
13,192. Packine Apparatus for Pisrén Rops, &., W. 


»G 

13,193. Paper Packaces for Toret, &c., Purposes, O. 

. Hicks, Paris. 
13,194. Cookine Ranoes, J. Lockwood, Glasgow. 
13,195, Estrmatine Metine Ports, J. Joly, Dublin. 
13,196. Suspenper for Parcets, A. Gent, London. 
13,197. Horsgsnoss, R. Glover, Stratford. 
13,198. VentTiLatine, F. Caws, Londun. 
13,199. Feep-watTer Heaters, C. T. Herbert, London. 
13,200. WasHtne Macurves, J. Bowie, London. 
18,201. Incanpescent Evecrric Lamps, L. J. Crossley 

and J. J. Hicks, London. 


18,202, Winpine Sueets of Ciotu. C. Herold, London. 


13,203. Treatinec Beer, A. G. Southby, London. 

13,204, Rarpway Ratt Joint, W. Emmett, London. 

13,205. Rartway Carriace W. Emmett, 
London. 
13,206. ADAPTING BREFCH-LOADING Guns for Practice 
with Miniature AmMunition, R. Morris, London. 
18,207. Wire for ELecrricaL Transmission, E. 
Martin, London. 

13,208. Currinc CLotn, &c., E. Dredge, London, 

13,209. CLeansinc or CarpiING WooL, &c., I. Holden, 
London. 

13,211. CLeansino or Carpine Woot, &c.. I. Holden, 
London. 

13,212, Compine Woot, &c., I. Holden, London. 

13,213. &c., the Epces of Cakps or Sueets of 
other MaTERIALS, F. J. Cox, London. 

13,214. Sick, &., W. R. Lake.—(V. Gaillot, 
France.) 

13,215. Horss-sHogs, E. O. Schubarth, London. 

13,216. Lace Fasrics in Twist Lace Macuines, E. 
Cope, London. 

13.217. Disti1Ltinc Worts to SeparaTe YEAST THERE- 
rrom, A. G. Fraser and G. Epstein, London. 

13,218. Smoxine Apparatos, J. C. Wilson, London. 

13,219. Winpow Sasues, F. Moir, London. 

13,220. Fasrenrtnes for Door Traps, &c., J. B 


tension of the belt is produced. The variable tension 
it produced by the action of a coiled tension spring 
on the shaft-of the top roll. Claim.—({1) The com- 
bination, with the fixed rolls and the standards B, of 
movable supports mounted in said standards, con- 
nections for operating said supports, tension rolls E, 
mounted upon said supports, a movable shaft, the 
top rolls thereon, the belts connecting rolls E with the 
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top rolls, and attachments for adjusting the movable 
shaft carrying the top rolls, substantially as and for 
the purposes described. (2) The combination, with 
the standards B, having the elongated sockets and 
the bearings 6, the bottom rolls and their shaft, of the 
shaft «, the rolls D thereon, the supports G and rolls 
E thereon, the adjusting screws b!, the belts F, the 
frame A, carrying rong the stem A!, having the nut 
i2 and spring 43, and the link A, having the hooked 
end, substantially as set forth. 
$26,545. Recrprocatine Motor, William F. Glassand 
Albert J. Weatherhead, Cleveland, Vhio.—Filed April 
Claim'@4J) The combination of pipe C, provided 
e combination of pipe C, 
with 7. d and ports, the valve D, Selene web 
d@, crank lever Al, link A, balance lever G, tilting 
lever H, the rock shaft j, having levers / /, the piston- 
rod having stops’? }, and a spring 8, substantially as 


(326,545) 


set forth. (2) The regulating valve mechanism, con- 
sisting of the chamber K, provided with the slotted 
plug k, the half-spherical chamber N, having the 

exible bottom bearing on the head of plug &, and 
cushioned by the spring W, in connection with inlet 
pipe E and the air pipe O, as and for the purpose 
specified. 


326,549. Cueck VaLvE, Julian D’Esté, Medford, Mass. 
—Filed November 19th, 1884. 

Claim —{1) A loose check valve and seat hinged upon 
each other, formed separately from the pipe, and pro- 
vided with a wedge E for holding said valve and seat 
in the pipe to make a steam-tight joint, and a screw 
F for removing said wedge, as herein described and 


London. 
13,221. Treatinc Iron Ores, &c., J. Boam, London. 
13.222. Umpretias, &c., J. Bond and Co. and E. de 
Pass, London. 


SELECTED AMERIOAN PATENTS 


(From the United States’ Patent Office Oficial Gazette.) 


826,196. Mecnanism ror OperaTine Vatves, J. H. 
Blessing, Albany, N. Filed June 30th, 1885. 
Claim.—In a mechanism for operating stop valves or 


cocks, the combination, with a central stem or stud 
having an internal gear wheel D fixed thereon, of a 


Z 


inion E provided with a hand wheel F, or its equiva- 

ent, and fitted to rotate on said cen stud or stem, 
and the idler pinion G, all substantially as herein 
specified. 

326,588. Drawinc Mecuanism FoR SPINNING AND 
Macuines, &c., Blizah EB. Baker, Pro- 
vidence, R.I.—Filed April 18th, 1884. 

Brief.—A belt of leather or other 
around the top roll and over a tension roll ed in 
adjustable supports, whereby the permanent mean 


326,549 


shown, (2) The two-armed wedge E, provided with 

the screw F, threaded through the same, and a fixed 

bearing for said screw, as herein described, and for 

the purposes specified, 5 

326,562. Gas Enoine, George M. Hopkins, and 
Newton Hopkins, Brooklyn, N.Y.—Pited July 2nd, 


Claim.—(1) The combination in a gas engine, of a 
cylinder having ignition and air and gas inlet » 
and the piston provided{with a cylindrical prolonga- 


A 
== 


No} 


J 


tion having formed in it ports corresponding with the 
ports in the cylinder, and a deflector placed within 
the ignition aperture of the piston arranged to 
deflect{the ignition flame toward the open end of the 


Nov. 6, 1885. 


cylindrical prolongation, substantially as herein 
ecified. (2) The bination, in a gas engine, of a 
cylinder A, having the ignition port a. gas and air 
inlet port ¢, air inlet port d, and the piston provided 
with a cylindrical prolongation D1, and provided with 
an ignition aperture a!, and ports cl dl, a tube F, 
communicating with the port ¢,and opening under- 
neath and in the vicinity of the ignition burner sub- 
stantially as and for the purpose herein specified. (3) 
The combination, with the air and gas induction pipe 
F, of a valve seat i, and a normally open valve j, and 
a gas supply pipe J, entering the induction tube F, out- 
side the valve j, a8 herein specified. (4) The combina- 
tion ina gas engine of a cylinder A, having in one 
side thereof an ignition port a, and in the opposite 
side ports c d, for the admission of ge and air, a tube 
F, divided longitudinally by a partition rd forming a 
passage ¢, for the admission of air through the cay d, 
and a passagé h, for the admission of air and for the 
continuous reception of substantially as herein 
described (5) e combination, with the igniting 
burner 0, of an auxiliary burner having a tipr, 
platinum spiral s, concentric with the tip and a 
protecting chimney u, of wire gauze, for relighting 
the burner 0, when extinguished, and ‘for lighting 
the gas issuing from the mouth of the induction pipe 
F, as herein svecified, 


326,584. Incanpescent Lamp, Charles G. Perkins 
New York, N.Y.—Filed September 7th, 1883. 

Claim.—{1) The combination, in an electric incan- 
descent lamp, of four looped filaments arranged in two 
pairs, the filaments of each pair being in planes sub- 
stantially parallel to each other, and substantially at 
right angles to the planes of the other pair, substan- 
tially as described. (2) The combination, in an elec- 
tric incandescent lamp, of a group of flat looped fila- 
ments, every one of which is arranged to have its flat 


(326,584 


face substantially parallel with one or more of the 
others, and substantially at right angles to two or 
more of the others, whereby two or more broad light- 
giving surfaces will be presented on every side of the 
lamp, and the carbons during incandescence will 
seem to give out light from a solid centre, subs‘an- 
tially as described. 


326,695. Device, Claison S, Ward- 
well, Stamford, Conn.—Filed August 1st, 1885. 
Claim.—(1) The combination of a pulley-supporting 
arm formed of two parts longitudinally movable 
relative to each other, and a clamping plate, through 
a hole in which one of the parts of the arm passes, 
and which is clamped by imping t of the sides of 
the hole against the sides of the part of the arm which 
passes through the hole, when the plate and the arm 
are oblique to each other, and a fulcrum for the arm 
formed on or attached to the other part of the arm, 
ly as and for the pu’ set forth. (2) The 
bination of a pulley-supporting arm formed of two 
parts, A and B, longitudinally movable relative to 
each other, a clamping plate C fulerumed on the part 
A of the pulley-supporting arm, anda > which 
aids the clamping action of the plate C, substantially 
as and fur the purposes set forth. @) The combination 
¢ or Ler Prin rting arm formed of two parts, A and 


y movable relative to each other, a 


'326,695] 


clamping plate C fulerumed on the part A of the pulley- 
supporting arm, & spring E, and set-sleeve F, whereby 
the tension of the spring E, and consequent Sonning 
power of the plate C, may be increased or diminish 

at will, substantially as and for the purposes eet forth, 
(4) The combination of an extendible pulley-support- 
ing arm formed of two’ parts longitudinally movable 
relative to each other, a clamping plate C provided 
with pressure extension piece and 


said plate C being fulcrumed on the part A of the 
pulley-supporting arm, a spring E, and set-sleeve F, 
adjustable on the part A, whereby the tension of the 
spring E, and consequent clamping power of the plate 
c. may be adjusted as desired, substantially as and 
for the purposes set forth. 


326,733. Screw-TuREaD CuTtine Toot, John Guedel, 
Canal Dover, Ohio.—Filed May 21st, 1885. 
Claim.—({1) The combination of a rigid jaw and a 
pivotted jaw having the dovetailed mortices in their 
enlarged heads with the thread-cutting dies U inserted 


in the mortices, the set-screws for clamping the dies 
in the mortices, the set-screws X for regulating the 
movement of the jaws;and-means for clamping the 


jaws. together, subs ti as described. (2) The 
combination of thé Spizidle having the rigid jaw and 
the pivotted jaw, the-thread-cutting dies secured in 
the heads of the jaws, said jaws be provided with 
the inclines N, the levers M fulcrumed to the spindle, 
the collar O working on the inclines N, and the levers 
R connecting ‘the collar O with the levers M, sub- 


stantially as described. (8) The combination of 


326.733) 


the threaded spindle C having the rigid head or jaw 
and the pivotted jaw, said jaws being provided with 
the inclines N, the thread cutting dies adapted to be 
secured in the heads of the jaws, the thumb nut H 
and I on the threaded spindle, the sliding collar K on 
the spindle between the nuts H and I, the levers M 


with the levers M, substantially as described. (4) The 
combination with the pivoted 

having the dovetailed ves 8, provided with recesses 
T of the thread-cutt dies U, having the ribs V 
engaging the recesses T, and set-screws for clamping 
the dies in place, substantially as deseribed, 


TASS Not 
4 4 
iy 
f 
[326,196] 
\ the pulley-supporting arm, and a spring E, whereby 
% \ iY the clamping power of the plate C will. be aided, sub- 
if we Ze 3 H\ f stantially as and for the purposes set forth. (5) The 
formed of two parts longitudinally movable relative 
4 to each other, a clamping plate C provided.with pres- 
sure extension piece cand spring-attaching piece d, 
2 
ff 
Ss 
— 
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: Hi fulerumed to the collar K, the collar O working on the 
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ON VELOCITY IN BELT AND ROPE GEARING. 

THE acvantage of high speeds in the transmission of 
power by belt and rope gearing is now everywhere admitted 
and understood. Not so well, however, is it apprehended 
that a sharply defined limit exists, beyond which a farther 
increase of oe is not only without advantage, but actually 
injurious. This limit is one imposed by the inertia of the 
band, and determines that linear velocity at which the 
power transmitted is greatest, being quite distinct from 
the question of the efficiency of the band as a transmitter 
of F gn which is determined by other circumstances— 
such as its stiffness and elasticity, the resistance of the air, 
and axle friction. 

The band in running around with the pulleys is subject 
to a tension, due to centrifugal force, in precisely the same 
manner as are th¢ rims of the pulleys themselves; a portion 
of its strength is taken up in resisting this pull, the 
remaining portion only being available for the transmission 
of force. This action was probably first pointed out in 
Tue Enoineer by the late Professor Rankine. In the 
issue of March 5th, 1869, appeared an article by him, “On 
the Centrifugal Force of Bands in Machinery,” from which 
the following paragraphs are taken :— 

“(2) Centrifugal tension of an endless band.—The general 
principle of the tension produced in an endless band by 
centrifugal force is closely analogous to that which forms 
the foundation of the ‘ hypothesis of molecular vortices,’ a 
hypothesis proposed in 1849 as a means of deducing the 
dynamical theory of heat from the general laws of 
dynamics, viz., that a vortex or endless circulating stream 

uces an outward pressure against the inside of any 
vessel within which it may be contained, of an amount 
son pe pr to the weight of matter contained in an unit 
ength of that stream and to the square of its velocity, and 
independent of the figure of the stream ; for it can be proved 
from the elementary laws of dynamics that if an endless band 
of any figure whatsoever runs at a given speed, the centri- 
fugal force produces an uniform tension at each cross 
section of the band equal to the weight of a piece of the 
band, whose length is twice the height from which a 
heavy body must fall in order to acquire the velocity of 
the band. 

“In symbols let w be the weight of an unit of length of 
band; v the speed at which it runs, and g the velocity 
produced by gravity in a second (=32°2ft. or 9°81 metres); 
then the centrifugal tension, as it may be called, has the 
following value :— 

wv? 


g 

There are different ways of demonstrating that proposi- 
tion, the simplest being as follows:—Consider any pair of 
cross sections of the d at which the motions of the 
particles are parallel and contrary. Call those cross 
sections A and B. The weight of band which passes an 
given cross section ina second is wv; the particles at 
are Moving with the velocity + v, and the particles at B 
with the equal and contrary velocity — v; am in each 
second a mass of matter of the weight wv undergoes a 
change of velocity amounting to 2v; and according to the 
second law of motion, the force in units of weight required 


to produce that change is@°*?" One-half of 


g 
that force is supplied by the tension at A, and the other 
half by the tension at B; therefore the tension at each of 


those points is ee and the same demonstration may be 


applied to every pair of points in the band at which the 
motions are contrary. 

“(3) Effect on the band when in motion.—The effect on 
the band when in motion is that at any given point the 
tension which produces pressures and friction on the 
pulley, or iiite tension, as it may be called, is less than 
the total tension by an amount equal to the centrifu 
tension; for this amount is employed in compelling the 
particles of the band to circulate in a closed or endless 
path. It is, of course, to the total tension that the strength 
of the band is to be adapted; therefore the transverse 
dimensions of a band for transmitting a given force must 
be greater for a high than for a low speed.” 

The problem which it is now purposed to solve is this. 
The tension requisite for the transmission of a given power, 
diminishing directly as the speed with which it is trans- 
mitted is increased, and the available strength of the band 
also diminishing, but at a different rate, to find for a band 
of a given working strength and weight per running foot 
the aaa at which the greatest power may be trans- 
mitted. 


Let H = power to be transmitted, then x = R = force 


to be transmitted by the band. A band when strained 
over two pulleys with a certain initial tension will trans- 
mit a force depending, among other things, upon such 
tension. When the band is in motion this initial tension 
is replaced by an increased tension on the driving span 
and a diminished tension on the trailing span. The band 
must of course be designed to suit the increased tension, 
the value of which can be obtained from the expression 


2°718 


where P = beri on driving span due to force trans- 
mitted ; 
w = coefficient of friction between band and pulley ; 
<1 = length of pulley circumference embraced by 
the belt ; 
vy = radius of pulley; 
¢ and r being always taken in terms of the smaller pulley. 


But in any given gear the value of 1 — 


ai is a con- 


+ 
stant and independent of the velocity, let it be called a, 
then Pa=R= — 


av 


The centrifugal force of the band is f — » giving, as 
already stated, a tension on the belt of F = . 
Let the working strength of the band be called S; it 


is taken up in resisting P and F, and when the whole of 
the assigned strength is utilised, 


S=P+F 
av 
Finding now the value of v, at which H is a maximum, 
H =Sav - 2” 


a 


and setting this equal to zero we obtain 


107-5. 


_ Leather belting is commonly assumed to possess a work- 
ing strength of 330 lb. per square inch. It weighs 62 lb. 
per cubic foot, or, say, 0°43 lb. per foot run, per square 
inch of section. 

S _ 330 


Then— = 


w 
and v = 90°7ft. per second, or say 5500ft. per minute. 

In the case of ropes we get a somewhat lower limit. 
Take a Qin. cotton rope, it weighs 1°12 lb. per foot run, 
and has a working strength—as taken from cases in every- 
od practice—of, say, 600 lb. This is higher than the 
value generally assigned, because it takes into account the 
increased tension on the driving side, as well as the centri- 


fugal tension. Then 4 = 535, giving the velocity at 


which the maximum power may be transmitted as 4560, 
or, say, 4500ft. per minute. 


The expression V' = 200 V4 8 gives an approximate 


but rather high value of the velocity expressed in feet per 
minute. Of course the calculations may be very easily 


worked out for any other proportions of 4 


That the speed thus obtained is really that at 
which the maximum power may be transmitted can be 
readily proved in a very simple manner. ‘Taking in 
the case of a leather belt, the three velocities 80ft., 90ft., 
and 100ft. per second, and deducting in each case the 
proportion of the strength of the band taken up in resisting 


centrifugal tension = — , we get as the available strength 


of the band 243°6, 217°65, and 195°0 Ib. per square inch in 
the three cases respectively. If now the available strength 
so obtained be multiplied by the corresponding velocity, 
the numbers 19,488°0, 19,588°5, and 19,500°0 are obtained 
as the relative values of the power transmitted. It will 
be seen that the power corresponding to the velocity of 
90ft. per second is greater than that corresponding to 
either 80 or 100, but that that corresponding to 100 is 
somewhat greater than that of 80, indicating that the 
maximum value is somewhat over 90; the calculated 
result was 90°7ft. per second. 
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The same course might be followed in regard to the 
rope, but it is superfluous, as a series of the values so 
obtained are plotted on the di , both for a Qin. rope 
and a square inch of leather belt. It may be remarked 
here that these dimensions have been assumed throughout 
merely for the sake of convenience. The diagram 
requires little explanation, the continuous rise in the curve 
of centrifugal tension is quite apparent, as is also the rise 
in the power curve up to a certain point and its subse- 
quent fall. It will be seen that little or nothing is gained 
by running either ropes or belts at a speed higher than 
70ft. per second or 4200ft. per minute—that is to say, under 
the assumed proportions of strength to weight. If we 
choose to assume a higher or lower working strength the 
figures will be correspondingly altered. : 

That such a discussion as the foregoing is required there 
can be little doubt when it is known that ropes are now, 
or have been until recently, running at as high a speed as 
7000ft. per minute, at the cost, too, of a very special con- 
struction of the drums. A glance at the d m, which 
goes up to 6600ft. per minute, shows that at that speed a 
rope would only transmit two-thirds of its maximum 

wer at the same total strain ; or that it would at the 
ower velocity we have obtained as the most desirable, 
transmit the same power with a correspondingly 
diminished total tension. R. J. 


Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—John McCarthy, engineer, to 
the Sylvia; William Pearson, engineer, to the Sultan; Richard W. 
Toman, assistant engineer, to the Sylvia; Andrew Watt, chief 

ineer to the Pembroke, additional; and Robert C, Widdecombe, 


engineer, to the Indus, for the Prince Albert, 


RAILWAY BRIDGES IN NEW SOUTH WALES. 

A pretty dispute between the heads of two important 
departments of the Government Railways in New South 
Wales, resulted, some —- months since, in the 
appointment of a Royal Commission to inquire into the 
subject of the disagreement, viz., the stability of certain 
iron bridges, and of a timber viaduct approaching the 
Murrumbidgee Bridge. A glance at this report will afford 
some instruction to our readers. 

Mr. Cowdery, the engineer for existing lines, whose 
duty, it ap consisted largely in the proper mainte- 
nance of works when once completed and handed over 
to his ¢ in the conduct of his work seems to have 
thought it desirable to execute certain repairs to bridges 
under his supervision, varying from about one year to 
twenty years old. These repairs consisted largely in 
re-rivetting. To assist him in this, he applied to Mr. 
Whitton, the engineer-in-chief for railways, for drawings 
of the bridges under treatment, which Mr. Whitton 
refused to supply; who being made aware of some 
adverse comments in the public press on the security of 
these bridges, wrote a minute to the Minister of Works, 
recommending that this re-rivetting should be discontinued, 
as he considered it not only unnecessary, but injurious. 
Mr. Cowdery, in his turn, communicated with the Com- 
missioner of Railways, alleging that the bridges we:e very 
defective. The Commissioner then desired Mr. Cowdery 
to make a formal report to him upon the matter. The engi- 
neer-in-chief being afterwards put in possession of this com- 
munication, sent a counter report to the Minister, insict- 
ing that the bridges were in good condition, and “that no 
better bridges with regard to materia! and workmanship 
were ever built.” After some squabbling between the 
principals in this affair, the Minister with such a pleasing 
variety of opinion, feeling himself unable to determine the 
technical questions raised, thought it prudent in the 
public interest, to have the matter referred to a body of 
experts; and this view being finally accepted by the 
Executive Council, a Commission was appointed in October, 
1883, which being soon afterwards disbanded, was replaced 
by a number of gentlemen forming the Commission, whose 
report was laid upon the table of the Legislative Assembly 
in the beginning of September of this year. 

The Commission seem to have entered upon their duties 
with a desire to sift the matter to the Sains takin 
evidence, as far as practicable, from all persons who 
been engaged upon the design, construction, erection, or 
maintenance of the bridges, with a view to treat each 
side of the dispute with fairness, and to arrive at a just 
conclusion as to the stability of the works considered. 
Their inquiry embraced a personal examination of the 
designs, and of the bridges as they stand, with suitable 
tests carefully conducted, and incidentally some experi- 
ments upon the strengths of colonial timbers, needed with 
reference to the timber viaduct. In estimating the section 
of metal required to bear the stresses imposed upon the 
various parts of the structures, they adopted the British 
Board of Trade units for railway bridges in wrought 
iron, viz. 5 tons per square inch in tension, and 
4 tons in compression. e live load was assumed 
to vary from 1°5 tons per running foot for each line in 
the case of 60ft. spans, to 1°25 tons for the 198ft. spans, 
which appears to be fairly in accordance with the usual 
practice. The tests for deflection were made with locomo- 
tives standing on the bridges in various positions, when 
running full speed across, and running full speed with 
brakes applied coming on to the bridge. The live load 
taken in the calculations was never exceeded in the tests. 
The Commissioners narrate the results of their investiga- 
tions, from which it appears that of the bridges they con- 
sidered, about fifteen in number, but one or two were 
quite free from defect, nearly all had some loose rivets, 
with such faults as want of contact between plates or bars, 
inaccessibility of cells in es booms, want of 
drainage in some parts, or defective expansion arran 
ments. About one-half of the number were either ‘anal 
to the requirements laid down as to section of booms, &c., 
or in excess, whilst one-third of the bridges were deficient 
in this respect. The Solitary Creek Bridge girders were 
found wanting in the section of both booms, there being 
in tension and in compression about 76 per cent. only of the 
area requi The Penrith Bridge, in like manner, was 
discovered to be weak, having but 86 per cent. of the section 
needed in both upper and lower a of the 198ft. 
spans. The Wollondilly Bridge, 60ft. girders, were 
deficient in the flanges also, with 73 per cent. of the section 
proper to both members; but in the 130ft. spans of the 
same bridge the top booms alone were defective, there 
being in this case but 80 per cent. of the needed metal. 

It is worthy of note, that the want of sufficient sectional 
area in the principal members, as found by the Commis- 
sioners, is a fault only existing in the earlier bridges 
examined by them, all those built before 1870 being too 
light either in the top or bottom booms, or both, and all 
those after this date, with one exception—the Solitary 
Creek Bridge, built in 1872—coming up to, or exceeding 
their requirements. In the Penrith Bridge, in addition to 
the want of sufficient strength in the booms, there appears 
to have been a considerable lack of rivet section, the 
shearing stress reaching as much as 9°3 tons per square 
inch in the web rivets over the piers. The Commissioners, 
after stating categorically the defects, or freedom from 
defects, in each case, say, that they do not find the bridges 
in such a condition as Mr. Cowdery’s representations had 
led them to expect; and then to make recommenda- 
tions with reference to the iron brid which consist 

rinci! ally, in advising that rivets where “ 
cose 8 be replaced; certain decayed timber in the 
floors renewed; modifications introduced to facilitate 
inspection, drainage, and ventilation; in one case the 
replacing of angle iron covers deemed defective; and the 
substitution in the Penrith Bridge of lin. rivets for fin., 
for a considerable length of the girders near the piers; 
with the addition of a longitudinal runner under the cross- 
girders, to distribute the — of the driving wheels of 
locomotives over a number of cross-girders, which are pre- 


|| 
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sumably weak. The Commissioners are of opinion that, 
considering the duties of the engineer for existing lines, 
he should i provided with drawings of all bridges under 
his charge, and should, oe to renewing loose rivets 
in any joint, ascertain the precise stresses to which it ma 
be subject, to learn if this is immediately necessary, which 
Mr. Cowdery appears not to have done in those bridges he 
had already treated. 

The Wagga Wagga timber viaduct being also carefully 
considered, it was found that a large number of the piles 
were decayed, which is attributed chiefly to the fact that 
the timber was felled when the sap was up; and it is 
further noted that under the conditions imposed for its 
construction, there was not sufficient time to obtain pro- 
perly seasoned material. The piles showed signs of decay 
soon after being put down, dry-rot having — made its 
eee Mr. Cowdery stated that in the three years 

r the line was opened, the viaduct cost £1546 for 
repairs. Amongst other precautions he had thought it 
desirable to place props under some of the timber girders, 
which, as Mr. Whitton complained, “‘ produced an impres- 
sion that the viaduct was unsafe,” and desiring their 
removal. The Commissioners deem the viaduct now trust- 
worthy, extensive repairs having been carried out, though 
they express the opinion that the whole of the timber 
piers will probably have to be replaced within twenty 
years. In commenting generally upon the design and 
construction of the bridges, the Commissioners state 
that though some of the earlier of these are defec- 
tive, they are all good specimens of design and work- 
manship for the periods at which they were built. Atten- 
tion is called to the dissimilarity amongst the bridges of 
the method of designing the joints of the top booms. In the 
Tamworth and Macdonald bridges they are deficient in rivet 
section ; though the Commissioners remark, that in this case, 
fortunately, the butting of the plates is remarkably close, 
which is not so with some other joints where the rivetting 
is ample. But it appears to us, that as in these two 
examples close butting may possibly be due to the 
yielding of the joints, allowed by deficient rivetting, rather 
than to precise workmanship, it is not of necessity to be 
regarded with satisfaction. Though the re-rivetting is on 
the whole commended, this practice is deprecated unless 
accompanied by “positive” looseness. t does this 
mean? Ifa rivet does not fill the hole in which it has been 
placed, and can be said in any sense to be “ loose,” surely 
it is not doing the duty required, as it can hardly be 
taking stress, and in our opinion, the sooner it is replaced 
the better. 

The Commissioners enlarge upon the fact, that in 
ordinary practice, it is not ex that material and 
work should be perfect, and add, that if it were so, scant- 
lings might be reduced to the extent of 30 or 40 per cent. 
This statement is probably open to question; but granting 
that it is in true, still we are convinced that it is 
desirable to remedy all defects in such structures as they 
become apparent. There is always a possibility that faults 
may exist, even of a serious nature, which are not to be 
ascertained by ordinary and practicable methods of 
inspection. Indeeed, the Commissioners by their own 
recommendations, do, to all intents and purposes, support 
this view, as they propose extensive repairs, some 
beyond the scope even of Mr. Cowdery’s 

ure. It is suggested finally that all bridges should be 
periodically tested by the engineer-in-chief, that his re- 
sponsibilities should not cease with the construction of the 
work, and on the other hand, that the engineer for exist- 
ing lines should not be held solely responsible, nor should 
he undertake structural alterations without the sanction 
of the chief engineer. The Commissioners advise that the 
duties of these two officers should be clearly defined, and 
that the advice of the engineer-in-chief should be taken 
upon the matter; so it will be perceived, that whilst Mr. 
Cowdery’s proceedings have been substantially approved, 
and Mr. Whitton’s opinions negatived, Mr. Whitton has 
had his horn exalted, and Mr. Cowdery has been snubbed. 


City AND GUILDs oF Lonpon INSTITUTE FOR THE ADVANCE- 
MENT OF TECHNICAL EpucaTion.—Alderman Sir R. N, Fowler, 
Bart., M.P., has consented to p the Institute’s 
prizes, and certificates at a meeting to be held on W y 
evening, December 9th, at the Salters’ Hall, St. Swithin’s-lane, 
E.C. The Right Hon. the Lord Mayor will preside. 


LIVERPOOL ENGINEERING Socrety.— The usual fortnightly 
meeting of this Society was held on Wednesday, the 28th inst., at 
the Royal Institution, Colquitt-street, Mr. W. E. Mills, president, 
in the chair. A paper by Professor Hele-Shaw—University College, 
Liverpool—entitled ‘‘ Recent Researches on the Nature of Friction 
and the Action of Lubricants,” was read by the author. The 
author, in the first place, briefly reviewed the steps which had 
been made in the of our knowledge of friction, and pointed 
out that General Morin’s results and conclusions, both on the 

iding and rolling contact of surfaces, published between 1830 and 
1834, had until recent years been regarded as final. During the 
last ten years, however, many scientific men had worked at the 
subject, and much light had been thrown, not only on the slidi 
and rolling friction of solids, but on the friction of liquids 
gases. The author, in the present paper, confined his remarks 
entirely to the sliding contact of dry and lubricated surfaces of 
solids. Commencing with the friction of dry surfaces, it has for 
some time been admitted that the so-called laws of friction usually 
given in text-books are probably never exactly true under ordinary 
pressures and velocities, while they lead to very erroneous con- 
clusions if applied beyond moderate limits, and the experiments of 
Ball, Douglas, Galton and Westinghouse, Fleming Jenkin and 
Ewing, Poirée, and others were alluded to in proof of this. In dis- 
cussing the actual nature of friction of dry surfaces the author 
believed that more careful and elaborate observations of tempe- 
rature at extreme velocities and was needed. Coming to 
the subject of the contact of lubricated surfaces, a far greater 
advance had been made. The work of Thurston and the experi- 
ments made by the committee of the Institution of Mechanical 
Engineers were of great value, and the main results were brought 
forward. A striking feature in the progress of the subject was the 
increasing use of testing machines, and those of Thurston, Stapper, 
and Bailey, were exhibited and described. In conclusion, the 
author stated that the question of lubricants was of immense im- 
portance in marine engineering, and, while large sums of money 
were being annually saved in railways by scientific lubricant tests, 
the mode of judging the efficiency of lubricants used for marine 
engines remained of the most crude nature, and this alone, ina 
place like Liverpool, was, he trusted, a sufficient reason for bring- 
in forward the present paper. 


THE PROPERTIES OF GASEOUS EXPLOSIVE 
MIXTURES. 
ABSTRACTED AND TRANSLATED BY B, H. THWAITE. 
No. II. 
PRELIMINARY OBSERVATIONS. 

In the course of the experiments, the duration of time 
required for the pressure to develope its maximum effect was 
carefully noted. This maximum pressure never attained the 
degree it would otherwise have done had there been no loss due 
to wasteful radiation through the sides of the cylinder, and this 
wasteful radiation increased in proportion as the rate or speed 
of combustion diminished. The loss of heat increases, of 
course, in proportion as the capacity of the exploding cylinder 
is less. 


Three experimental cylinders—bombes—were used, having 
respectively a capacity of 300cc.. 1500cc., and 4lits. The 
mechanical registration arrangements were very ingenious, and 
calculated to give accurate results. The following tables give the 
duration of time—expressed in one-thousandths of a second— 
which elapsed between the moment of inflammation and that of 
the production of the maximum pressure :— 


I.-—INFLUENCE OF THE SIZE OF THE VESSEL OR CYLINDER. 


Nature of Cylinder of 

Heo" 300 cc. 1500 ce. 4000 ce. 

+O? 1°04 2°14 
H?+0?+H? 1°67 4°22 
... ... 12°86... 15°51 
2°86 ove 2°23 


IL.—INFLUENCE OF THE COMPOSITION OF THE MIXTURE. 
Simple Mixtures with Complete Combusti 


Cylinder of 300 cc. 


124 


Carbonmonoxide (C O) is not so rapid as hydrogen—this con- 
firms the present knowledge of these gases—the relation of the 
time (12°83) being intermediate between the regime of explo- 
sion (2°6) and the régime of ordinary combustion (34). The 
employment of nitrogen protoxide in place of oxygen, retards 
the action. With cyanogen and hydro-carbons, very hydro- 
genated—carbures trés hydrogénés—the speed or velocity varies 
very little from that with hydrogen—further confurming to the 
velocity ratios already deduced from explosive waves-—cyanogen, 
ratio=1°3 in place of 1°5; formene, 1°23 in place of 1:2; 
methyl, 1°2 in place of 0°8. There was a difficulty in estimating 
the absolute velocity with the experimental apparatus available, 
but to obtain some idea of the relative velocity, we may admit 
that the flame reaches the piston at the moment of the 
maximum. The velocity would then be about 100 metres per 
second for hydrogen, about 8 m. for carbonmonoxide, and about 
70 m. for cyanogen. This will be reduced by at least half, for 
the hydrogen oxidised by protoxide of nitrogen, and to a third for 
cyanogen oxidised with the same gas. 


III.—InNFLUENCE OF A COMBUSTION MORE OR LESS COMPLETE, 
Cylinder of 300 ce. 
Complete Combustion. 


Semi-combustion. 

C4 N?+04+2 10°35 


It appears that incomplete combustion is the most rapid, 
owing, it is presumed, to the existence of partial dissociation, 
which retards the total combustion. 

IV.—INFLUENCE OF AN EXCESS OF ONE OF THE CONSTITUENTS, 
Cylinder of 4 lits, 


Excess of Hydrogen. 
Excess of Oxygen. 
H?+0?+3 O04... 16°04 


The combustion is retarded owing to the excess of the un- 
oxidised gas. The retarding influence of the total oxygen being 
nearly half that of hydrogen, with equal volumes, this corre- 
sponds with the greater translation velocity of the molecules of 
oxygen. 

V.—INFLUENCE OF THE PRopUcTS OF COMBUSTION. 


Cylinder of 300 ce. 


Carbonmonozide. 
... ... ... 27°18 
Cyanogen. 
... ... 3°64 


It will be seen that the action of combustion becomes still 
moreretarded—three-fold, for an equal volume of carbonmonoxide 
(C, O,), in one instance, and six-fold for an equal volume of 
carbonmonoxide (C, 0.) in the other case. We thus perceive 
how in the condition of ordinary combustion the propagation of 


the combustion is retarded by the mixture of the products of 
combustion, 

VI.—InFLuence or AN Excess or Inerr Gas, 
Cylinder of 4 lits. 


H?+0?+4 N? 
Cylinder of 300 ce. 
Carbonmonoxide Oo. 
Cyanogen—Complete Combustion. 
Cyanogen—Semi-combustion. 
C* N?+04+4 N? . 2978 


Nitrogen retards the combustion of hydrogen and that of 
carbonmonoxide C, Q,, the first in a greater proportion than the 
latter. This shows that the phenomenon is not simply the 
result of a decrease in the temperature, which is nearly the 
same in both cases; but it is the result also, of the greater 
inequality of the velocities of translation of the gaseous 
molecules. The influence of the inert gas effects at the same 
time a diminution in the temperature of combustion, which 
reduces the translation velocity of the molecules, and 
diminishes the number of effective collisions between molecules 
susceptible of a reciprocal action, Thus, the notable excess of 
nitrogen retards the action of combustion in a greater degree 
than the two components of the combustible mixture. In fact, 
at triple volume in the oxyhydrogen mixture, the reduction of 
time of the action of combustion is proportional to— 

10 for hydrogen 
16 for oxygen 
24 for nitrogen 
The presence of an excess of one of the products retards the 
action still more—thus, carbondioxide (C, 0,) retards more 
than nitrogen the combustion of the carbonmonoxide (C, O,). 
In all these instances the inequality of the specific heat (for 
C, 0,4) also intervenes, and the variation of dissociation which 
can introduce the presence of the components and their 
products. 
VII. —IsomericaL Systems. 
Cylinder of 300 ce. 


| 


Combustion is slower in the systems the least condensed, 
which are at the same time those which disengage the least 
heat, both effects diminishing the translation velocity, and the 
probability of effective molecular collisions. 


VIIL—Mrixture or Two CoMBUSTIBLE GASES. 
Cylinder of 300 cc. 


Hydrogen and Carbonmonoxide. 

Hydrogen and Ethylene. 


The velocity of combustion is not in any case the mean of 
that of the mixed constituents; but the two gases have a 
tendency to burn separately each with its own velocity, the 
result is that the maximum observed pressure does not respond 
to an uniform state of combination of the system ; con- 
sequently it is produced with certain irregularities, and is 
inferior to what it should be. Thus the carbonmonoxide and 
hydrogen burnt separately by means of oxygen give sensibly 
the same pressure; 10°1 atmospheres for the one and 9°9 atmo- 
spheres for the other. The velocity of combustion appears to 
indicate that hydrogen, in the case of ethylene mixed with 
hydrogen, is oxidised first. 


ELEMENTS COMBINED. 


Cylinder of 300 ce. 
C4 Acetylene 
C4 Ethylene... ... ... 2°86 
C* Methyl ... ... 0°83 
C+ H®0?+0" Methylic Ether ... 1°42 
0?+0*% Ether Vapour... ... 2°89 


The velocity of combustion of gases which are highly hydro- 
genated is very near to that of hydrogen; from this it appears 
to indicate that the hydrogen is oxidised before the carbon even 
in complete combustion. These effects intervene in the 
momentary equilibria resulting from an incomplete combina- 
tion, such as the re-apportionment of the oxygen between two 
combustible mixtures, such as, for example, carbon and hydrogen; 
or, better still, between the carbon and hydrogen associated in 
the form of a carbide, or in the re-apportionment of the hydrogen 
between two comburants, such as chlorine and oxygen. This 
re-apportionment in the initial moments; depends upon the 
relative velocities of the combinations, and it can be very 
different from the definite equilibrium which will be established 
in the same system maintained at a constant temperature during 
a convenient time. A system quickly cooled, such as that 
which is obtained after explosion, does not furnish real measure- 
ments of the affinities, because it can produce a quite different 
re-apportionment of its elements—a circumstance which has 
hitherto not been sufficiently taken into account. 


It will be seen that generally, the duration of time required 
for the pressure to attain its maximum increases with the : 
increase of the capacity of the cylinder. 
1 
f 
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WEDLAKE'’S ORGAN. 


WE have been requested by several of our readers to give a 
description of the most noteworthy features of the numerous 
organs exhibited during the recent International Inventions 
Exhibition, and although we cannot do all in this direction that 
appears to our correspondents desirable, we have selected two 
organs which seem to be specially worthy of attention for 
illustration and description. The instruments in question have 
been constructed by Mr. Wedlake, of Berkley-road, Regent’s 
Park, and by Messrs. Mitchell and Thyne. The latter stood in 
the music room, the former—-which we illustrate and describe 
this week, is a much smaller instrument—stood in an out-of-the- 
way corner at the end of the long music gallery, and its pro- 
portions were dwarfed by the splendid organ exhibited by 
Messrs. Walker. Mr. Wedlake’s organ, however, contains much 
that is extremely interesting, not only to the organist, but to 
every lover of mechanism ; and it is perhaps hardly too much to 
say that Mr. Wedlake has succeeded in doing a nearly impossible 
thing, to wit, he has invented a new valve. 

In order to make what follows‘intelligible we"must premise 


given, at once establishes a sympathetic bond of union between 
artist and mechanism—direct contact, in fact, with the sound- 
producing apparatus—as direct as that which has hitherto been 
almost exclusively enjoyed by pianists and violinists. Moreover, 
the action is perfectly noiseless, there being not the least suspicion 
even of a click or a thud to disturb the musical rhythm. This is 
especially the case in rapid repetitions of a single note, such as are 
to be met with in Mr. W. T. Best’s arrangement of Mozart’s ‘Zau- 
berfléte’ overture, an arrangement which organists well know is 
perfectly impracticable upon an organ with the ordinary pneu- 
matic action, but which can be played with facility upon this 
instrument.” 

This is valuable testimony from a high musical authority. 
He puts this in other words in a testimonial which he has 
given to Mr. Wedlake :—“ After,” he says, “giving three recitals 
on the organ in the Inventions Exhibition, built by Mr. Henry 
Wedlake, I have much pleasure in stating that the new patent 
pneumatic action applied to that instrument leaves little to be 
desired as far as touch is concerned. My previous experience of 
pneumatic action may be thus summarised: I have found it 
costly, complex, noisy, and unsympathetic, All sensation of 


Fig. 1 
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KEYS AND THEIR ATTACHMENTS TO VALVES IN PATENT PNEUMATIC CHAMBER A 


that in all modern organs of any pretensions to excellence what 
are known as pneumatic levers are fitted to reduce the labour of 
playing. When a key is pressed down by the organist’s finger a 
little “ pallet,” or flap valve, is pulled open, against a pressure 
of air tending to keep it shut. When couplers are used the 
organist, in putting down one key with his finger, pulls down 
one or more other keys with which the first is for the time 
coupled, and the resistance is proportionately augmented. The 
labour of playing was well known to the last generation of 
organists. The pneumatic lever serves the purpose of what 
electricians call a “relay.” The organist opens a very small 
valve, which admits air under pressure to a little bellows, one of 
the boards of which, being movable, is connected with the 
pallet before referred to. Thus it will be understood that the 
little bellows, or pneumatic lever, does all the heavy work, and 
the keys of a huge organ offer no more resistance to the 
player's fingers than the keys of a piano do. This great gain 
has not been obtained without some loss. So long as an organist 


Fig. 2 


ENLARGED SECTION OF IMPROVED VALVE 
FOR PEDAL SOUNDBOARD at B 


opened a pallet direct by the muscular effort of his fingers, he 
was in touch, so to speak, with his instrument, and although it 
is practically impossible for the best organist to get anything 
equivalent to the marvellous effect of touch manifested in 
pianoforte playing, yet it was possible to put forth some expres- 
sion, but the pneumatic lever killed all that. With it a pallet 
is open or shut—there is no medium—and the organist does not 
know whether it is open or shut save by hearing. He cannot feel. 
Now Mr. Wedlake’s improvements in organs have resulted in 
restoring the connection between the organ and the instrument, 
while retaining all the advantages of the pneumatic lever. On 
this point we reproduce information supplied to us by Dr. 
C. W. Pearce, Fellow and Member of the Council of the College 
of Organists, who, writing to us on the subject, says :—“‘ Situated 
in one of the most out-of-the-way, unnoticeable nooks in the 
Exhibition, at the end of the long Central Gallery, is an organ 
which for beauty of tone and perfection of mechanism will com- 
pare most favourably with the other organs in the building, 
even with instruments of double its size. One only needs to 
sit down and play upon it for five minutes to discover the real 
artistic pleasure it is capable of giving the performer. A sensa- 
sation of real grip, such as no other pneumatic action has ever 


ENLARCED SECTION OF PNEUMATIC CHAMBER 
POSITION OF VALVE WHEN KEY IS AT REST ‘ 
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KEY AT REST 2 
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grip was entirely removed, and an unseen medium seemed inter- 
posed between the player and his instrument, which, to a large 
extent, nullified that feeling of direct contact with the sound- 
producing apparatus which is as dear to the organist as to the 
violinist or pianist. I have no hesitation in saying that Mr. 
Wedlake has given the organist a touch which is as sympathetic 
as it is noiseless; and which being produced by simple means is 
therefore inexpensive. His pneumatic touch enables the per- 
former to realise that he is playing upon the very organ itself, 
and not upon a dumb keyboard, which however quickly and 
effectively it acts upon the organ mechanism, nevertheless does 
its duty in such a cold-blooded manner as to reduce his 
enthusiasm to its minimum.” We have now to see how the 
end in question is attained. 

In the pneumatic levers hitherto in use, wind under a pressure 
of 5in. or 6in. of water is admitted from the air-receivers of the 
organ into the collapsed bellows, and distends it. In the 
Wedlake pneumatic system the arrangements are reversed. 
The bellows are placed in a box, or chest, kept full of wind under 
pressure. The valve being open, the wind is thus in the bellows 
as well as surrounding it. On raising the valve to the flexible 
seat the compressed air row in the bellows is allowed to escape, 


cig. 3 
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ENLARCED SECTION OF IMPROVED VALVE 
FOR PEDAL SOUNDBOARD AT B 


and the pressure beiug only external the bellows collapses and 
opens the sound-board valve. Thus, the same pressure of wind 
that closes the bellows opens it again on the valve dropping 
from the flexible seat and closing the exhaust aperture. By this 
system one-third more power is gained from the fact that the 
wind is pressing on the ribs, or yielding portion of bellows, at the 
time when there is most suction on the sound-board valve. 
Whereas in the original method, the wind does not take effect 
on the ribs until the bellows are partially opened, the suction 
having been overcome and the pallet opened. 

On page 373 we give a front view and a transverse section 
through the organ, which is a three-manual instrument, CC to 
G, fifty-six notes, and pedal organ, CCC to F, thirty notes, and 
contains the following stops, couplers, &c. It will be noticed by 
organists that there is no “mixture” stop in the entire organ, 
and those who have not heard the instrument may be inclined 
to regard the omission of these harmonic stops as a serious 
defect ; but the general brightness of tone fully compensates 
what would ordinarily be considered a loss of brilliancy in the 
full organ ensemble. 

In the section of the organ, A shows the new patent pneumatic 
levers located in a chest filled with wind of the same pressure 
as that supplied by the “feeders,” or bellows, below. B is the 


pedal “sound board,” that is, the perforated board on which the 
pedal pipes stand at the back of the organ; C is a tremulant to 
the swell organ, D are the light touch valves of this organ, 
E and F are the same for the great and choir organ, H is the 
connection from the pneumatic levers to the swell organ, back- 
falls, and octave couplers. Above we give sections of the 
pneumatic chambers and bellows. The bellows is now open, 
and the pallet, not shown, is closed. The.organist presses dowa 
a key, and by so doing pulls down the tracker G. This 
causes the valve M to rise from its lower seat and close the 
upper orifice, The result is that the air no longer confined in 
the bellows is squeezed out by the pressure in the pneumatic 
chamber—shown in solid black—the lower board is raised and 
the wire fixed to it operates to open the pallet and cause the 
pipe or pipes proper to the particular key touched to speak 

The valve M and its seat is a very curious and ingenious arrange- 
ment of mechanism. The valve itself is a little dise of wood 
covered smoothly with leather; the seat K is of soft leather 
glued all round the hole in the centre to the top board of the 
little bellows; on top of K lies a ring of cardboard, which 
serves, oddly enough, to support the leather seat. A pneumatic 
lever, such as we have illustrated, was shown in a glass box by Mr. 
Wedlake, and its action was well worth careful study. As the valve 
M was raised, the seat K was drawn down to meet it, the cardboard 
modifying the form of the curve taken by the leather. In the 
same way, when the valve was falling away, K followed it down 
for a certain distance, and then came away with a jerk, leaving 
a large opening available for filling the bellows, and so closing 
the pallet and silencing the note in a hurry. It is to this pecu- 
liar correspondence between the valve and its seat that the 
special touch of this organ, named by Dr. Pearce, is due. The 
valve can always be felt, so to speak, as it rests on its elastic 
seat. The valve M is kept in its place by a spring of thin wire 
S, hooked into the top of a wire gallows or bridge shown in 
front view above. R is a long strip of thin cane, or other elastic 
wood, which prevents M from slipping sideways. The other end 
of this carries a valve N, which, normally closed, is raised by 
the pin P as soon as the lower board has gone high enough, thus 
admitting air, and preventing the bottom board from clapping 
noisily against the top board, which it would otherwise be cer- 
tain to do when a rapid passage was being played. 

It will be seen that the space occupied vertically is extremely 
small; and for this reason all the pneumatic levers for a large 
organ can be stowed into a comparatively shallow box—-which is 
often a matter of great importance where height is lacking. 

We append the specification of the organ :— 


Great Organ. 


1. Open Diapason.. .. .. Metal . -. 56 pipes. 
2. Stopped Diapason and? . 
3. Horn Diapason... .. .. Metal .. 8ft. BD 
5. Harmonic Flute .. .. Metal .. 4ft. 56 gs 
Total .. . 392 pipes, 
Swell Organ. 
8. Double Diapason .. .. Wood .. 16ft.tone .. 68 pipes. 
9. Open Diapason... .. .. Metal .. « 
10. Rohr Flute.. .. .. .. Wood .. 8Sft. « B 
11. Echo Dulciana.. .. .. Metal .. Sft. 
12, Voix Celeste .. .. .. Metal .. 8ft. ‘ee 
13. Principal .. .. .. .. Metal .. 4ft. — 
15. Cornopeon.. .. .. .. Metal .. &ft. — wa 
Total .. - 612 pipes, 
Choir Organ. 
17. Dulciana .. .. .. .. Metal .. Sft. .. .. 56 pipes. 
18. Lieblich Gedackt .. .. Wood .. 8ft. .. .. 56 ,, 
19. Suabe Flute... Wood 
20. Piccolo Metal 2ft. 
21. Clarionet Metal 56 yy 
Total 280 pipes. 
Pedal Organ, 
22. Open Bass... .. .. Wood .. l6ft. .. .. 380 pipes. 
23. Sub-Bass .. .. .. .. Wood .. l6ft.tome .. 30 
Total .. .. .. 60 pipes. 
Couplers. 


24, Swell to great. | 

25. Octave swell. 

26. Sub-octave swell. | 
7. Swell to choir. | 

28, Swell to pedal. 


edals, 
Three to swell organ. 
Tremulant to swell organ by pedal. 

We feel that in describing this most ingenious mechanical 
arrangement we have quite failed to convey an adequate idea of 
its peculiarities. Indeed, these can only be realised by those 
who have seen it in action, and noticed the wonderful sensitive- 
ness of the flexible seat, and the manner in which it is apparently 
attracted towards the valve. 

So far we have spoken of the valves in the pneumatic levers 
alone, but there are other valves in an organ. The pedal organ 
is fitted with tubular pneumatics. If our readers will turn to 
the section on page 373 they will see at Ba section of one 
used for the great pedal pipe above it, an “open base” 16ft. 
long. Itis a double-beat valve, T T, and therefore balanced. 
Enlarged sections are given above. The pedal when put 
down permits air to escape from the little bellows, which 
then pulls down the valve or pallet. Then air escapes 
from the trunk, and flows round to the foot of the pipe, 
as shown clearly enough in cross section. Now, it is no news 
to engineers that double-beat valves are not always quite tight, 
because it is not easy to seat two rigid valves rigidly connected 
on two rigid seats rigidly connected, and difficult as this may 
be in engine work, it is still more difficult in organ work, which 
is necessarily much less accurate. Mr. Wedlake solves the whole 
difficulty by making one of his valve seats K! elastic, and we 
believe that the same thing might be done with very consider- 
able advantage with steam valves. It will exercise the ingenuity 
of some of our readers, perhaps, to find how this can be effected. 
Mr. Wedlake secures elasticity by making the aperture con- 
trolled by one of the valves larger than the valve, and securing 
leather round its edges. Thus, when the valve is opened the 
discs are drawn away from their seats. That which has a rigid 
seat at once opens, but the seat follows the other valve a certain 
distance, and aids the valve to open still further, and when the 
valve is being closed one meets its elastic seat before the other 
meets its rigid seat, and shock is entirely prevented. A modifi- 
cation of the same valve is also shown in Fig. 3, which explains 
itself. There are several other points about the organ which 
deserve notice, but for which we have not space. Mr. Wedlake 
also exhibited a most ingenious arrangement for fitting organ 
pedals to pianos, about which we shall have more to say at 
another time. 

In conclusion, we may add that Dr. C. W. Pearce speaks in th 
highest terms of this instrument from a musical point of view 
that is to say, as regards quality and bril °»cy of tone, 
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HUDDERSFIELD STATION ROOF. 
TuE following is a report by Mr. W. J. S. McCleary, of Sunder- 
land, on the construction and fall of the new roof during erection at 
Huddersfield station, 10th August, 1885 :— 


All the ironwork of sixteen principals was erected complete, and 
the carpenters were busy fitting sash bars, &c., when the roof fell 
without much warning, killing four men and injuring several 
others. Having been engaged by one of the parties concerned to 
act on his behalf as professional adviser, I had the opportunity of 
examining all the details of the débris which were lying upon the 
site abouta week after the accident. I also attended the coroner's 
inquiry. The following is a report which I prepared, and which I 
thought might be of some little interest to those in the profession : 

The strains of the principals have been checked by a proficient 
man at this particular work. 

The columns were 29ft. 3in. Fic.! 
apart centre to centre, 22ft. - 
long, -13in. diameter at the : 
base, and llin. diameter at the 
capital, There was a square 
box or post above the capital 
llin. diameter, which the 
longitudinal girders butted 
against. A considerable 
length of the lower portion of 
column was reduced in dia- 
meter to allow for the con- 
nection of an ornamental shell 
The base of column was 
secured to the foundation by 
means of four anchor or hold- 
ing down bolts lin. diameter— 
see sketch of column. The 
columns were held together 
with longitudinal girders con- 
structed of light lattice iron- 
work ; these girders butted against the box or column top, sec 
Fig. 1. The box is a part, and cast in one piece with, the column. 


ELEVATION 
CIRDER DOTTED 


The longitudinal girder is constructed as a double lattice girder as | 


seen in Fig. 2, not a design for strength, but more for ornament than 
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mouldings on the box at column top, Fig. 3; they are also 
shaped to take the bottoms of cast iron ornamental hentied, which 
is connected to main tie-rod of principals at each column, i 


these clips out of 
shape, as shown exaggerated in Fig. 4. The safest pian te avoid 


| this liability would have been a link plate right through the box 
| and bolted each side with the bolts taking the clip, as shown in 
| Fig. 4. There was a plate upon the top flange of longitudinal 
| girders which had a hole in the centre taking the top of box on 
column top, and rivetted by six rivets through each end of top of 
| girder, as in Fig. 5. The plates would, of course, serve to hold 
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| the main longitudinal girders at their tops to the box on column 

top, but if the clips were by any chance strained, as shown exag- 
| gerated in Fig. 4, the rivets holding the plate to girders would 
| probably be sheared off. The suggested link plate shown below 
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would prevent any chance of the clips being strained. The 
main longitudinal girders are not very substantially constructed 
considering the rigidness required to support two roof principals, 
as well as being the only ties of columns, The upright stiffeners 
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of these girders are composed of tee-irons, which would have 
added to the stiffness of the structure if they had been placed 
back to back and rivetted together instead of being some distance 


apart without even any packing fan fill which 


would have served as well as 


BASE. 


This section, Fig. 5, shows the space left between the stiffeners 
through the diagonals being placed inside the ———- angle 
irons instead of outside. The intersection of the diagonals could 
have been secured by means of a suitable thick washer equal to the 
thickness of the L.I. flanges. 
This construction would have 


also brought the upright stiff- FIcG 

eners closer together, and a 

plate the same thickness as the 

washer for diagonals could be space BETWEEN UPRICHT 
inserted as packing, and the STiFFENERS OCCASIONED BY 
whole riveted together, ‘swe conc” Lis 


thereby en | & — OF OUTSIDE — AND THE INTER- 

stiffener, which is absolutely A WASHER 

required for a girder of this ELT WEEN 

description. These girders 

being the only ties the columns 

have—beside the holdin 

down or anchor bolts—shoul 

be as rigid as possible, The 

columns having no longitudi- 

nal diagonal ties, should have ¢pivets TOEACH 

in TLSTIFFENER, 2AT BOTTOM | 
e P mn WAS IOP 

actually made, and besides 

more weight of masonry or 

conerete in the block which holds the column in position. The 

base as constructed was of sufficient superficial area for the weight 

of roof to carry, but not sufficient for the strain which would 

naturally result in the pressure from a heavy storm. Fig.7 below 

is an elevation of the column base as constructed, and the 

sketch, Fig, 8, a suggestion for a column base for the style of roof 

in question. Another great defect in the stability of the roof was 

the absence of extra provisional strength of the screen columns at 

north end of roof. These end columns were exactly the same 

strength and design as intermediate columns, instead of being, as is 
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usual for all roofs, enlarged to at least double the strength 
of the others. At the coroner's pe aed the fact was mentioned in 
evidence that these end columns only seg tee half the weight of 
the intermediate columns, which is, of course, perfectly true as 
far as weight goes, but they not only have weight to take but are 
also the main abutment of the whole structure, and should there- 
fore be of sufficient strength to withstand a strong sweeping wind 
along the whole length of roof. The end columns as constructed 
were not strong h for the pn and should have been 


en 
double as strong, or what would have served as well would have 
been a group of columns firmly braced together, One of these 
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use. This longitudinal girder holds the columns in position, and also —> > , | | 
takes the weight of the roof principals, there being two interme- i 
diate principals on the girder and also a principal over each | [2° ° — iii 
column. This girder is connected to the column box by means of : ae Zz | 
wrought iron clips on each side of the bottom of girder and at the 1 1 Sn aoe 
top of the column capital. These clips are bolted together by | CLIP 
means of two #in. diameter bolts. and j 1 
COLUMN 
orm of clip, having so many angles, if stretched out would, 
of course, make a much longer strap than would be necessary to 
connect. girder to girder around the box at the column top. This 
makes a connection of this form faulty, as there is no doubt there 
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columns was found to be defective after the fall of the roof ; but 
this was not the cause of the accident, as an able witness—who was 
standing close to this column at the time—proved that he saw the 
roof pu ews before the column was snapped. The defect found in 
the column was that the casting was ‘‘ cold shut” nearly half-way 
around and for the whole thickness of the metal. This is a fault 
very liable to occur in the casting of columns so slender as those in 
questi The brackets or corbels which supported the ends of 
principals are not a very strong feature, although a most promi- 
nent one regarding the safety of the roof. These corbel brackets 
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are only secured to the longitudinal girder by means of two jin. dia- 
meter bolts of a considerable length having to go through the whole 
thickness of the corbel. Where the valley of the two roofs should 
meet there is not such a one-sided drag as there is upon the outside 
ee girder, there being a corbel on each side of the valley 
girder, and these are linked together by a plate on each side of 
corbel, as shown dot in Fig. 9. In the case of the out- 
side longitudinal girders, the corbels are on the principal side only, 
and as the girders are not substantially stiffened there is a tendency 
to drag the girder over from the top. The connection of shoe of 
principal to top of corbel is made by simply dropping a small pin 
through a hole in both shoe and corbel; the hole receiving this 
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pin was not slotted, and there is no other allowance made for 
expansion or contraction of the principals, which in a design of this 
class is at times something considerable and under the circum- 
stances would drag the columns very much, and probably when in 
time the pin got displaced from constant straining the —_- 
shoe would slide off the corbels altogether. One of the most 
serious of all defects in the construction of the roof is the total 
absence of wind-ties or counter bracing, and also having no longi- 
tudinal tie-rods connecting the principal tie-rods together. If 
longitudinal tie-rods had been used nearly all oscillation would be 
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rete and in my opinion the accident would not have 
appened, at least until such time as the weak principals began to 
rot and rust with age. In the evidence it was mentioned that had 
the boarding of roof been leted the principals would have 
been well held together; but I think it is understood by engi- 
neers that an iron roof should stand sufliciently strong in itself 
without, what I might call, the temporary help of timber and 
nails. At any rate it would be outrageous to leave a roof of this 
magnitude trusting to the boards to do the work of substantial 
iron straps. Even if the roof was entirely boarded over this would 
not be excusable, as timber rots sooner than metal, and has often 
to be renewed; besides this the roof had not much boarding, as a 
considerable area was to be glazed. 

Strains of principals.—Span of roof, 77ft. 6in; centre to centre 
of principals, 9ft. 9in.; (assumed for convenience of calculation), 
10ft.; weight per square foot of roof surface, 40 1b. This weight 
of 40 lb. per square foot is the usually assumed load for a roof of this 


description, and includes the weight of construction, possible load 
of snow, and resultant force from wind striking the surface of the 
roof at an angle of 10 deg. with a horizontal line. The different 
weights at the points of support amount to 3 tons at A!, 2 tons at Bi, 
and 1°8 tons at OC! respectively, as in Fig. 10. The reaction at each 
support arising from these weights amounts to 3 tons + 2 tons + 
1'8 tons = 6°8 tons. The compressive strain in the portion B C of 
the main rafter of principal is 21 tons, and this part of the rafter 
being 10ft. long to its nearest point of support it would be advisable 
not to take more than 14 tons per square inch for compression, 


therefore the area required becomes i 14 square inches, whilst 


the actual area of the T.I. rafter of roof as constructed was only 
(T.I. 5in. x 5in, x din.) = 4% square inches. This main rafter 
ought to have been constructed in one of the forms at 
Fig. 11. A stout channel iron would also 


have served as well as a built up rafter. The 
tensile strain of the tie-rod of principal AC for 
the re-action as above is 19 tons, requirin 2° = 
3°8 square inches; actual area of this tie-rod as ‘ 


built (2fin. diameter rod) = 3°97 square inches. 
Therefore, this tie-rod would have been strong 
enough assuming that all pins, links, &., at FIC it 
— of connection were in proper proportions. 
portions of rod at A F, and more so at A J, Fig. 14, might have 
been less in diameter than 2jin. in proportion to somewhat 
reduced strains in those parts. The strain in strut F G is 3} tons, 
and being so long—13ft.—and both ends hinged, it would be 
advisable not to put more than 4 ton per square inch, therefore 
uiring = 64 square inches, The actual area of this strut T.I. 
3hin, x 3hin. x gin. was only 2°44 square inches. These struts 
are sometimes made of wrought iron solid drawn tubing, which is 
made in various diameter thicknesses, some of them are made of 
considerable thickness, and used for high pressure steam boilers. 
This section of strut is, of course, the best—and very far superior 


to the tee-iron as commonly used—it offers the same resistance for 

an application of forces in any possible direction. The strut in | 
uestion—for so great a length—might with advantage, if pre- 
erredarchitecturally, have been constructed by two tee-irons, Fig. 12. 


be added to the safe areas to allow for all emergencies, including 
bad workmanship, &c. And it would be a safe plan to keep the 
louvre as low as possible—of course allowing for ample ventilation 
—so as to offer as little vertical surface for strong side winds to 
play upon. In the usual construction of roof principals, both 
rafters meet at the apex and form with the tie-rod a triangle, 
which is, of course, much stronger in itself than a collar-beam 
roof similar to the faulty design in question. 


THE QUANTITY OF AIR REQUIRED IN THE 
VENTILATION OF BUILDINGS.* 
By R. F. Hartrorp, Member of the Western Society of Engineers. 

TuHE following is submitted as addendum to the interesting S 
on “ Ventilation of Stables,” recently presented by Mr. A. W. 
Wright, member of this society. 

The authorities consulted have been Pettenkofer, De Chaumont, 
Parkes, and others. From these we learn that a man at rest 
exhales for each pound of his weight 0°00424 cubic feet of CO. a 
—_ Under the same conditions he exhales 0°1189 cubic feet 
of air. 

If n = number of miles a man may walk in one hour—or its 
in 

per pound of r hour 

and air e r pound of weight per hour 
+ 00591 (2) 

In the paper by Mr. Wright it is stated, on the authority of the 
Boston Journal of Chemistry, that ‘a horse or cow is said to have 
six times the breathing capacity of a man.” This is the allowance 
commonly made in the ventilation of mines in Europe, where the 
animals used are about six times the weight of the average miner. 
If this allowance be a correct one, and experience indicates that it 
is, we may assume that the larger domestic animals have the same 
breathing capacity as a man per pound of weight. 

Now let 

V = cubic feet of air required in a given time, 

T = time in hours, 

W= weight of man or animal in pounds, 
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Similar and proportionate deductions apply to strut D E, the strain 
in which is = 2} tons. 

Ties.—The strains in ties CD, EF, and G H, Fig. 14, are } tons, 
1} tons, and 2 tons ——, requiring 0°05, 0°22, and 0°4 square 
inches respectively. The actual areas are 1°22, 1°22, 1°26 square 
inches respectively. 

Rafter.—The compression in the part B E of the main rafter is 
18 tons, and similar results as for part BC. Therefore, the action 
of rafter required for B C would, of course, also refer to part B E. 
The remaining ~_ of the main rafter is compressed in B G and 
B! G! with = 16 tons, and in B H with = 10} tons. The length 
of these parts of main rafters B G 13ft. and B H 18hft., and the 
strength that was provided in same was thoroughly out of propor- 
tion to the actual requirements, more so than even in the com- 

ratively shorter piece B C, and the depth of the T.I., viz., only 

in., bears an excessively unfavourable proportion of the length 
184ft. of the strut. The before ‘deneceal suitable section for a 
rafter of this description ought to have been run over this part 
of the roof, and also strengthened with plates on top and bottom 

flanges, asin Fig.13. The correctness of the strain of 


tons found by diagram in part B H can be proved by 
taking moments of all forces round the centre of the : 
truss, viz., 6°8tons x 38hft. ~(1°8 ton x 30ft. +2 tons x 
21ft. + 3 tons x 94ft. = 137°'28 foot-tons) .*. strain at 


centre depth = 11°44 tons, This difference of 


about 1 ton arises from the small scale—4ft. to an 
inch—in which the diagram is drawn, which, as the 
result is arrived at by a step-to-step way, must neces- 
sarily bring an accumulation of inaccuracies. Every- 
thing stated above is based on the supposition that the FICI3 
roof is loaded in a perfectly uniform way—taken at 
40 lb. on the square foot—that for the three loads of 3, 2, and 1'°8 
tons on the left side of the roof exactly i loads occur 
on the right side of the roof, and in this state of perfect equilibrium 
the two diagonal rods in centre bay of ee. have, of course, no 
strain to take. The sketch diagram, Fig. 14, shows in an exag- 
gerated degree by dotted lines the approximate effect that a strong 
wind from the left-hand side would tend to produce in the various parts 
of principal, and at a glance one can conclude what an excessively 
ill adapted design this principal is for resisting any strong side 
wind. Another roof was intended to be erected on side M, but no 
art of this was commenced. at the time of fall of main roof. 
nder such altered conditions of loading the tie-rod H J—or the 
tie-rods H! J!, when the wind is from the opposite direction—will 
be strained to a very considerable degree, which would help to 
greatly increase the tension in the parts A F, A D, and A C of the 
main tie-rod, and also throw increased compressive strain on strut 
F G and through tie E F on strut DE. A mostserious weakening 
of the upper part of the main rafters BG B H B! G! would 
follow, as these parts, besides the increased compressive strain, would 
also have to bear—as there is always some amount of slackness in 
so many joints together—some part of bending strain; therefore 
to provide against strong winds from any direction, all parts of a 
principal built on this system should be considerably increased in 
area over the safe strains worked out. About 15 per cent, should 


ax = allowable excess of CO, above that in normal atmosphere 
Then 
— (000424 + 0°00211 n) WT (3) 


The best authorities have agreed that 6 parts of CO, in 1000 
parts of air should be the maximum limit with good ventilation. 
The normal condition is about 4 parts of CO, in 10,000 parts of 
atmosphere, making for all practical purposes 

x = 0°0002. (4) 
- average weight of a car-horse may be taken at 1100 pounds 


If it be assumed that in a stable a horse does work equivalent to 
n = }, the formula for stable ventilation becomes (6) 
= 5 


T, or 

V = 487°25 cubic feet of air per minute. 

If the horse be regarded as at rest, n = 0 and 

V = 388°7 cubic feet of air per minute. 

Formula (3) is of general applicability. 

Iam aware that my results look large, but I believe they are no 
larger than good ventilation requires, if the ventilating apparatus 
alone is relied upon to furnish the fresh air. That unknown quan- 
tity which may through cracks, &c., is not considered. Of 
course, the results change with the choice of a different value of x. 
Some authorities say the limit of CO., in good respirable air, may 
be 10 parts in 10, parts, making « = 0°0006, and V = 7773 
cubic feet of air per hour as necessary for one horse—about 26 
cubic feet per minute more than Mr. Wright gives. But if the 
experiments of Drs, Angus Smith, Parkes, Pettenkofer, and De 
Chaumont haveany value, this is much too low for good ventilation- 


SoutH KENstncTon MvusEuM.—Visitors during the week ending 
Nov. 7th, 1885:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,818; mercantile marine, Indian 
section, and other collections, 3264. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4p.m., Museum, 1262; 
mercantile marine, Indian section, and other collections, 204. 
Total, 16,548. Average of corresponding week in former years, 
14,145. Total from the opening of the Museum, 24,423,323. 

Gas ENGINE PATENTS.—We understand that the actions brought 
by Dr. Otto, for infringement of his English patent for’the well- 
known Otto gas engine, may be expected to come on for hearing 
in the course of a few days. The first of these two actions, Otto v. 
Steel, is set down for hearing next Tuesday, and as soor. as it is 
disposed of, Otto v. Sterne and Co., Limited, will, it is said, be 
taken. Both of these cases will probably excite considerable atten- 
tion. We understand that the plaintiff has secured the services 
of the Attorney-General, Mr. Aston, Q.C., Mr. Horace Davy, 
Q.C., and Mr. Hemming, Q.C.; while for the defendants in both 
cases Mr. Moulton, Q.C., has been retained. Among the expert 
witnesses to be examined on behalf of the plaintiff's claims may 
be mentioned Sir Fred. Bramwell, F.R.S., Professor Dewar, 
F.R.S., Mr. Imray, and Mr. T. B. Lightfoot; and on behalf of the 
defendants. Sir William Thomson, F.R.S., Dr. Hopkinson, F.R.8., 
Mr. E. A. Cowper, M.I.C.E., and Professor Perry. 


© From the “Journal” of the Association of Engineering Societies. 
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GRESHAM AND CRAVEN’S SELF-ACTING 
RE-STARTING INJECTOR. 

THE injector has undergone many improvements since its 
invention, none more valuable than those intended to render its 
action certain. The injector which we illustrate carries this 
qualification to’perfection, because it. can be started and stopped 


Fig. 2 
a dozen times a minute with perfect certainty, and if from any 
cause it should be thrown off, it will straightway start itsell 
again without attention. The large engraving is a section o/ 


STEAM 


OVERFLOW 
DELIVERY 


Fig. 3 
one of the two Gresham and Craven injectors used to supply 
the battery of Galloway boilers in the Main Gallery of the In- 
ventions Exhibition, a motion up or down of the lever handle 
shown being all that was necessary to start and stop it. The 
self-acting re-starting injec- 
tor is very similar in appear- 
ance to the class of fixed 
nozzle injectors made by 
Messrs. Gresham and Craven 
for many years, consisting of 
—(1), a steam cone; (2), a 
water or combining comb ; 
(3), @ delivery cone. The 
only difference between these 
injectors and the one we are 
about to describe and illus- 
trate is the dividing of the 
water cone into halves at 
about the centre of its length, 
leaving the smaller end of 
this cone free to slide to and 
from its larger end, which is 


Steam is turned on and 
rushes down the steam cone 
and through the large end 
of the water cone and out at 
the point where this cone is 
divided, creating a vacuum 
in the water chamber; the 
water then rushes up into 
the chamber and surrounds 
and condenses the steam, 
which, in the form of par- 
tially condensed steam and 
water, leaps across the open- 
ing between the larger and 
smaller ends of the water 
cone; this jet creates a 
vacuum. in the overflow 
chamber, when the pressure 
of the atmosphere at once 
forces the smaller end of the 


OVER FLOW 


HARTLEY’S TUBULAR VERTICAL BOILER. 


always open except when the steam and water are both present, 
so that should there be any interference with the water supply 
the steam simply rushes out at the overflow until such time as 
the water comes again, when the injector immediately starts to 
work without any attention. Either the steam or the water 


DELIVERY 


water cone—which is free 
to slide—up to the larger 
end, thus closing the space 
between the two halves of 
the water cone and making a 
continuous water and com- 
bining cone as in theordinary 
injector. The combined jet 
of steam and water then 


JGHN SWAIN. 


Fig. 1—SELF-STARTING INJECTOR. 


passes out at the ordinary overflow, until the velocity is ; may be turned on first in starting this injector. Fig. 2 shows 
sufficiently great for it to enter the delivery cone and pass | the standard pattern of new injector, with flanges. Fig. 3 shows 


forward into the boiler. The automatic action of this in- 
jector consists of the opening and closing of the space between 
the two halves of the water or combined cone, this space being 


the standard pattern of new injector, with screwed unions. 
The cones can be easily taken out and cleaned without breaking 
any pipe joints. These self-acting re-starting injectors have 
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received the highest award‘ given for] injectors at the Inter- 
national Inventions Exhibition, and are, being very extensively 
used both at home andJabroad. 


HARTLEY’S TUBULAR VERTICAL BOILER. 

THE accompanying engraving illustrates a vertical boiler 
manufactured by Messrs. Hartley and Arnoux, California Works, 
Stoke-on-Trent. This is a remarkable boiler, as will be seen 
from the following description. The fire-box W is similar to 
that of an ordinary vertical boiler. From the top of the fire- 
box W an internal cylinder F F extends to the top of the boiler ; 
in this cylinder is rivetted the upper tube plate. The flanged 
plate E separates the annular space E* from the lower space F°. 
Thus the water in the cylinder F F and the space E* is separated 
from the water in the space H*. The steam spaces G* and F? 
communicate with each other by means of several tubes G shown 
in elevation and section at AB. The working level of the water 
in the upper portion of the boiler is at L*, and in the lower por- 
tion the water level is at K*. The steam generated in the lower 
portion H?* is given off into the steam space F*. The steam 
generated amongst the tubes passes through a number of small 
holes I I I into the water at E* whence, it rises into the steam 
space G*, The water returns from the water space E* to the 
top of the fire-box through holes T into passages formed by 
channel plates Q Q Q, whence it returns in the direction indi- 
cated by the arrow to the top of the fire-box. Feed water is 
forced in the inner cylinder through the tube R or into the 
space H? at V, the tube R serving also as a blow off pipe. An 
overflow pipe H communicating between the two steam spaces 
may be used, whereby a constant feed may be maintained into 
the upper portion of the boiler, the surplus water overflowing 
into the lower portion by the tube. Steam may be taken either 
from the upper or lower steam spaces as most convenient, if 
from the upper space through the annular eae ee pipe K. 
Access for cleaning the upper part is had through mudholes 85, 
and for cleaning top of fire-box and lower part of tubes through 
the mudhole C and removable door J*. The advantages claimed 
by Mr. Hartley for his boiler are that it is wholly circular in 
form, self stayed in every portion, and having no distorted 
flanged plates as in many other vertical tubular boilers. All 
plates exposed to the heated gases are easily accessible for 
examination or repairs. That it hasa large combustion chamber, 
and what no other vertical boiler , that is water-pro- 
tected vertical tubes of sufficient length to abstract all useful 
heat from the gases, and, having also large steam spaces, it 
must be economical. That it has an absolutely ensured circu- 
lation, the currents of flow and return being each entirely 
separated and independent of the other. That there must be 
less priming than in other vertical boilers, because there is nearly 
eighty per cent. more area of water surface for delivering steam 
than in any other boiler of equal diameter, also because in the 
upper portion the steam is discharged horizontally below the 
level of the water, and being distributed rises easily to the 
surface without excessive ebullition. That being accessible and 
vertical the tubes may be of small diameter, hence great heating 
surface may be obtained in small space. That the chimney is 
central, thus obviating the inconvenience of outside chimneys 
used in many other multitubular vertical boilers. We under- 
stand that this boiler has undergone a severe test, extending 
over nine months, with most satisfactory results. 
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(For description see page 369.) 
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LETTERS. TO THE-EDITOR. 
We do not hold oursel: i the opini if 
[We our. cents opinions of our 


THE PROBLEM OF FLIGHT. 

S1z,—While attempting to determine experimentally the value of 
the purely frictional resistance which a smooth plane surface would 
meet in wok pny through air at different velocities and pressures, 
I discovered a method of presenting the problem of, the soaring 
flight of birds which is here given. 

Suppose the forces to act with the same velocity in a horizontal 
plane in the different cases, that the surface a lies in the plane of 
the force and is of the same weight as the air it displaces, and that 
a force of 2 oz. will carry it to 6. Suppose, also, that the motion 
is uniform, acceleration having terminated. If the same force 
were applied in the plane of a’, then a’ would go to 0’; but as a’ is 
inclined, it will pass to b". From a’ to 0’ there is skin friction only, 
but from a’ to 6” there is slight condensation and other distur 
ances requiring more pushing force. We will employ double the 
amount, using 4 oz. from a’ to b". 

It is evident that no amount of horizontal force would carry a’ 
level, but by putting a similar plane above it we have a", anda 
horizontal force will carry the two level. We will sup this 
double plane to meet four times as much resistance on each side as 
from a’ to b", when a push of 32 oz. would be needed to carry it 
tob”. The 32 oz. of force flows to the rear in the disturbed air, 
but under no circumstances could a’ make a soaring bird. If all 
the force were ted and applied in the rear expansion, it could 
do no more than conserve the initial impulse, and all cannot be 
utilised. 


2 

a 
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We will now take 4 a", and introduce another force acting at right 
angles to the horizontal one, by adding 12 oz. of weight to the plane. 
It is evident that when c, weighted with 12 oz., is driven tod, there 
is the same force passing to the rear asin 4a". The same work is 
done on the air, the condensations are the same, and all the air 
disturbances are the same. 

The question now arises, Does c require a 16 oz. push or a 4 oz. 
push? It seems that the 12 oz. is put in the place of the neutral- 
ised pressure of the two planes, and that a 16 oz. push is demanded 
by the conditions of the case. If it be demanded, c could never 
become a soaring bird; for, like a”, it would need all the rear force. 
If, however, the moment the 12 0z. is added to c the rear push falls 
from 16 oz. to 40z., then the latter could become a soaring bird 
with ease, as more than one-half of the force could be wasted in 
obtaining the level factor. In such case the 120z. weight added to 
e would be putting the condensations and disturbances in excess 
of a’ to b” into the air, and not the rear push. 

I freely wdmit that, if 160z. be required to carry c after the 
addition of the 12 oz., my explanation of soaring is at fault. The 

jirds are still in the air waiting analysis. If, however, but 4 oz. is 
needed, ¢ is a falling body doing work on the air without losing its 
energy of position, and the atmospheric spaces all about us contain 
mechanical possibilities hitherto undreamed of. 
Chicago, October 27th. 


TRADE UNIONS AND PIECE-WORK. 

Srr,—You will confer a benefit on engineer employers in Lon- 
don if you will open your columns to a thorough discussion of the 
rules of the various Trades Unions relating to piece-work. These 
rules are prepared and revised from time to time without reference 
to the masters, who, in my opinion, should be consulted in 
matiers that affect their interests equally with the men, for the 
benefit of the trade of the country. ters in London are more 
affected by the Trade Union rules than in any other part of the 
country. Very few really skilled workmen for the various engi- 
neering trades can be obtained at short notice in London who do 
not belong to their respective Unions. I can remember the time 
when the Unions did not raise any objection to piece-work. What 


I, LANCASTER, 


* is the state of the case now? I have before me the Book of Rules 


of the Amalgamated Society of Engineers for 1885, revised at 
Nottingham, May 25th, 1885. I find it stated at page 105, that 
“the Society considers piece-work one of the greatest evils it has 
to contend with, and it therefore becomes the duty of every 
member to permanently dispense with piece-work whenever an 
opportunity presents itself, and certainly to prevent its introduc- 
tion into any shop or district where it does not exist.” The penalty 
for the first offence is a fine of 20s., and for the second exclusion 
from the club. Iam not one of those who object to Trades Unions 
because they are Trades Unions; on the contrary, I consider they 
do great service to both masters and men, as long as they confine 
themselves to legitimate objects. 

The first point to be considered is, if the power of getting work 
done “‘ piece-work” is an advantage to the masters. Speaking for 
myself only, I have no hesitation in saying “‘yes” to this question. 
I find on an average that work costs 10 per cent. less if done piece- 
work than by day-work. Moreover, you save indirectly in many 
ways. Is piece-work an advantage to the men? This question is 
more difficult toanswer. I have never yet come across a first-class 
workman who was unwilling to take piece-work. If he would not 
do so, it was solely on account of the Club rules. Hecan earn 
more money, and is more his own master—can rest when he feéls 
tired, without the fear of getting into trouble with the foreman or 
master for so doing. Nothing is so absurd as to expect a mkn 
engaged in severe physical labour never to requirea rest from motn 
to eve; and yet, if you find a man sitting down and doing nothing, 

ou naturally blame the man or the foreman for not looking after 
ce. Piece-work enables to tender with more certai 
and closer cut, and must therefore bring work to the district whdre 
it is allowed. I have asked scores of intelligent men to explain 
to me on what grounds they or the Unions can object to piede- 
work. The only answer I can get is, that it is thought that piece- 
work employs fewer men, and therefore prevents those who are in 
want of work from getting it. 

The rules of these Trade Unions are notall alike. The Society 
of Amalgamated Engineers includes smiths, fitters, turners, pattern 
makers, millwrights, planers, borers, slotters, mechanical draughts- 
men, brass finishers, and coppersmiths. Of these trades the smit! 
are probably the only body who work piece-work to any extent in 
London. The moulders, boilermakers, and shipwrights have each 
their separate society, whose rules vary somewhat. The moulders 
are not allowed to take piece-work, unless it has been in use in the 
shop where they work before these rules were introduced. The 
members of the Boilermakers’ Society take work by the piece for 
new work, but not for repairs. With the shipwrights in London 
piece-work is almost univ ; but as a set-off against this virtue 
they have some very arbitrary customs. For instance, if men 
working on the outside of a ship have to leave off work through bad 
weather, then those inside, who may be under cover, must leave 
off work also, Shipwrights ordered to leave one ship, and go to 
work on another boat, must first be discharged by the firm who 


employs them before they can do so. They must not work over- 
time if others of their trade are out of work, and wish to be 
employed. They consider themselves entitled to choose their own 
leading hands, and not those their masters may wish, tess to 
place in that position. I do not say that these rules are always 


ecg but I know many cases in which trouble has been caused 
them. 


As regards the boilermakers, I will mention a case in point. I 
took a contract to do some boiler repairs on board a vessel in 
London. The men came off piece-work in the shops and were 
perfectly willing to do the work at the usual rates for putting in 
tubes, &c., but on account of the Club rules they were afraid to 
take the job piece-work. It was impossible to put more than a 
limited number of men to work in the confined space, and yet 
imperative that the work should be done at the utmost speed. 
The only alternative was to put the men on time and a half, and 
trust to their honour to work as if they were on contract. I am 
happy to say that the work was done for less than the rates 
offered. But does not this seem a humiliating position for both 
masters and men to be placed in? In some cases of piece-work the 
Club does good, by compelling men to return to work and complete 
contracts which they have left without due cause. I fancy this 
is done entirely with a selfish motive, to prevent the men coming 
on the funds when out of work, and not t' ~y + any philanthropy 
or sense of justice towards the master. The law, in fact, wo ld 


weights? Neither one nor the other; weight has} nothing to do 
given time by a given cause will vary,directly as the} mass of the. 
ni Mr. Donaldson can hardly be serious when he says that he is of 
opinion that inertia exactly the same property as a 
Parnelite member of liament—viz., capacity for obstructing 
motion.” Surely so loosely-worded a sentence never was seriously 
written by a scientific authority. How can inertia possess any- 
thing? I suspect that what Mr. Donaldson means is that he 
regards inertia as the manifestation of a property possessed by 
matter for resisting motion. If I wrong him, he has only his own 
loose English to thank. But such an opinion is opposed to all 
physical truth. Matter is entirely unable to obstruct or resist 
motion of any kind in fay ser. All that it can do is absorb it, so to 
- aa just as a sponge absorbs water, and gives it out again just as 
the sponge does when it is squeezed. If we double the size of our 
sponge it will hold just twice as much as it did before. In the 
same way, if we double our mass it will wo take twice as long or 
twice as much force to double its velocity as it did before. 


+ 


do as much, only with more trouble and expense. I will 
by asking if it is legal for these so-called friendly societies to fine 
and expel members—who probably join for the sake of the legiti- 
mate purposes of the society—who exercise an Englishman’s right 
of freedom of contract. If this practice is within the law, then 
let public opinion assert itself, and insist that it will not allow 
e to be lost to us by such suicidal and senseless folly. At 
ordinary day work the British workman does not as a rule earn 
his excess wages over the Belgian or German, but at piece-work he 
can beat all the world, except the American, in the amount of 
work done in a given time, and consequently the profit to his 
employer and advantage to himself of freedom of contract is 
obvious. If necessary, employers must get a Bill introduced into 
Parliament making any interference with freedom of contract 
illegal. Might not the Royal Commission on Trade take this 
matter up with advantage to A LonpOoN MASTER. 


THE LOCOMOTIVE OF THE FUTURE, 

S1r,—The history of the steam engine shows that it has been 
improved by men who have thought and reasoned on the matter 
giving their ideas publicity, and then others have been induced to 
turn their attention to the subject, and good has resulted from it. 
I will follow in their footsteps as a practical workman who has 
had forty years’ experience, and I trust something to say that will 
lead to a new departure that will make the steam engine more 
safe and economical. 

My experience tells me that steam can be used continuously over 
again, and between seven and eight million foot-pounds of useful 
work got out of each pound of coal consumed. I have studied the 
nature of heat, water, and steam in all its forms, and am prepared 
to discuss the matter fully and clearly. I have also to say that 
the present engines could be made to do more work with at least 
50 per cent. less fuel—for instance, I am sureI could make one of 
Ramsbottom’s engines, which only weigh about 27 tons, take a 
train of coaches weighing 150 tons fifty miles an hour with 151b. 
of coal per mile, or less than one-half what they are doing at the 
present time. Professor Tyndall says, ‘“‘ That considering the infor- 
mation within the power of the mechanical engineer and artist, 
they have not done so well as they ought to have done ;” and I 
concur in those remarks, for they are literally throwing the fuel 
away on the railways by hun of thousands of tons yearly, 
and they refuse to be shown how to do better. They certainly do 
not know how to apply that which is already known concerning 
heat and steam, and they are either lacking in knowledge or indif- 
ferent as to the dangerous nature of water when all the air is 
eliminated, for it is more explosive than gunpowder when ebulli- 
tion takes place. I calculate that 1lb. of water will exert as 
much force when it explodes as 14 1b. of powder. Yet I have 
never seen any precaution taken against this danger. What 
explanation have our superintendents to offer why they do not 
apply a remedy? The above leads me to think that it would be 
more safe to have more air in our boilers—and this I am confident 
of, whether it would be more safe or not, it would be more econo- 
mical ; for by using air I would do away with both injectors and 
pumps, and put the water into the boilers hotter than that in the 
boiler, by heating the water with the exhaust steam instead of it 
going into the air or before it went into the condenser. 

In locomotives I would take the blast pipe away and substitute 
a jet from the exhaust steam after it heated the water in the 
holder, which would have to be strong enough to bear 300 Ib 
pressure. I would also make the pistons into a brake to retard 
the train, and thus get about one-half the force of the train for 
useful work. To wit, force the water into the boiler and start 
the train with ; also to clear the rails instead of sand, for sand 
causes a deal of friction, and in stormy weather the wind blows it 
off the rails or blows it away before it gets to them; but a jet of 
hot air would go right to the mark at once, and so clear the rails 
that the wheels would not slip, and this would cost nothing on a 
locomotive. If the air was compressed on the top of the water it 
would require less heat to boil it, and when heat was applied the 
dirt and other matter it contains would drop to the bottom of the 
holder, and this would prevent scaleing in the boiler, This is 
what I recommend with the present engines, without altering them 
only just to suit the purposes that I have suggested. 

Then I have to offer a few remarks on firing up the locomotive. 
Instead of dropping the fires when they have done their work, I 
would utilise the heat by putting it into an engine that was going 
out. I would then fire the engines up with a Bunsen flame about 
one hour before going out time, and thus save 4 cwt. of coal a day 
for each and every engine. I have not fired all my shot yet, I 
have a little left for another day. 

What I conceive to be the best plan of a steam engine is to 
have the cylinders as long as possible and small in diameter as 
could be got to do the work. I would surround them with a hot 
medium, then put an exhaler to be worked by the exhaust steam, 
turn the steam through some water, and when it rises above the 
water send it through some hot tubes, and so impart a sufficient 
amount of heat to do the work. I would work the steam full 
force the whole length of the stroke, and thus obtain as much 
power as possible out of the engine. The steam extractor would 
act like a condenser by causing a dilated space behind the piston. 
An engine on the above principle would do more work than two 
of the a engines of the same size, and exert a force of 
4-horse power for each pound of coal consumed. 

The above is a g description of the steam engine of the 
future. If I am encouraged I will in future show how to do 
without smoke, and the best form of steam raiser. 

34, Chetwode-street, Crewe, BENJAMIN BaGsHaw, 

November 6th. Railway Engine Driver. 

[We make no comment on the foregoing letter, except that we 
| think it advisable to let the “‘ working man” say what he has to 
say. We can all learn something from such a letter as that of our 
correspondent, although it may not be precisely what he intended 


Srr,—It is greatly to be regretted that a man of such ra 
mathematical attainments as Mr. Donaldson possesses should 
ignorant of the fundamental truths of physical science. 

I will with pleasure answer, as far as is consistent with the space 
at my disposal, Mr. Donaldson’s questions. (1) What is the 
derivative meaning of inertia? It is derived from the Latin word 
iners—inactive, slothful. (2) What is “%. II.’s” definition of 
motion? He is content with Dr, Lodge’s. (3) Does the inertia of 
different bodies vary directly or indirectly as the weight of these 
bodies? Neither the one nor the other, Inertia is in no sense or 
way affected by weight ; it varies “ey the mass of the bodies. 
(4) Does the acceleration produced in different bodies by a given 
moving force in a given time yary directly or indirectly as their 


j is the “ quantity of motion in any body.” All authori- 
ties are agreed on this definition ; but we cannot have quantity of 
anything in a body without capacity to hold it, and therefore I say 
that inertia is simply the reciprocal of momentum, and means 
“capacity for motion ;” this sense of the word is a good one, for it 
entirely does away with the notion too often conveyed by inertia, 
viz., that matter is in some way or other able to resist being put 
in motion, which it is not. Dr. Lodge saw fit to think my sugges- 
tion a good one, Whether he has since changed his mind or not I 
cannot tell, but he has not said a word about my definition in his 
“El rentary which, therefore, Mr, Donaldson may 
read with safety and, I should think—judging from his letter of 
the 3rd inst,—with much benefit. 

For a full expression of my views, I would to refer your 
correspondent to the correspondence columns of THE ENGINEER 
for April 3rd, 1885. 


THE EFFICIENCY OF TURBINES, 

\R,—I am obliged to Professor Smith for repeating the infor- 
mation, which I regret I did not notice, about the letter m—viz., 
that it is a numerical fraction or ratio. In the second paragraph, 
however, he states that it is a fraction of an area; but surely a 
fraction of an area must be itself an area. In the final paragraph 
he further states that the equation would in some respects be sim- 
plified by using A; and Ae for inlet and exit water sections. If 
the word section here does not mean sectional area, what can it 
mean? Are A; Aw then sectional areas to be substituted for 
Mi Me ratios? 

Professor Smith raises no objections to my criticisms, and does 
not either answer, or promise to answer by-and-bye, the other 
questions relating to his final equations. Is his silence, then, to 
be taken for an answer in the affirmative? If this be so, Professor 
Smith ought frankly to acknowledge that the whole contents of 
his three papers are simply a farrago of wordy nonsense. 

Donacpson. 

ov. 


Nov November 10th. 11. 


LEGAL INTELLIGENCE. 


JENSEN AND TRIER v, SMITH, 


THIS was an application for injunction which came before Mr. 
Justice Kay on the 2nd of November, 1885, The patent in ques- 
tion was in the name of Mr. Jensen, patent agent, da’ Ist 
February, 1878, No. 427, a communication from Stauffer for 
** Improvements in oil-boxes or lubricators for revolving and other 
parts of machinery,” Messrs. Trier Brothers, of Westminster, bein 
the sole licensees in this country. The invention is largely aa 
both here and abroad, and its great usefulness was proved and 
admitted, but the novelty was disputed. The now well-known 
Stauffer lubricator, the subject of the patent, is used for semi-solid 
grease, which is pressed into the bearing by gradually screwing 
home a screwed cap containing the grease against a flat surface, 
from which a small hole leads to the bearing to be lubricated. For 
the defence, one witness, who at the time was a boy, stated that 
he had made many lubricators according to one form shown in the 
drawings, and sold them in this country, about twenty years before 
date of the patent, but the sale soon discontinued; nor was evi- 
dence tendered in the shape of proof of the thing itself thus made 
and sold, nor to what parties they were —. Evidence was 
also given that a lubricator made by a M. Delettrez, of Paris, had 
been ely imported and sold here long before date of plaintiff's 
patent. This lubricator consisted of a cylinder fit with a 
shallow, easy-fitting piston, having a screwed piston-rod, which 

through a correspondingly screw-threaded lid, and had a 
crutch handle for turning it by. The cap being unscrewed and the 
grease put in below the piston, it is evident that when the piston 
is put in again and the cap screwed on the may be 
forced into the outlet below the piston, and thence into 
the bearing, by screwing the piston down upon the grease, 
This was held to be an equivalent for another form of plaintiff's 
lubricators, in which a screwed plug fitting in a screwed grease 
container was used for forcing the grease down, On the other 
hand, it was contended that the would go past Delettrez’s 
piston, while the screw threads of Stauffer’s plug rendered this 
impossible, partly because each screw thread, as it were, formed a 
lute for the next one, and partly because the resistance against 
leakage past it of a fine screw thread is many times greater than 
that afforded by a piston, unless the latter is very deep or is 
packed. Collinge’s hinge, patent No. 4617, of 1821, was also held 
to anticipate this part of plaintiff’s patent, use @ screw plug 
intended as a mere stopper for an oil cavity might to some extent 
be —_ in the same way as plaintiff's, Judgment for defendant, 
with costs. 


ENGINEERING Society, Kinc’s CoLtecr, LonpoN.—At a general 
meeting held on Tuesday, November 3rd, Mr. C. H. Wordingham, 
A.K.C., read a paper on “Standards of Light.” The author 
pointed out the gee 4 of being able to measure physical 

henomena accurate! ye and that means existed for doing this in 
ab and electricity, but that in the case of light there was as yet 
only an arbitrary unit, which in England is the light afforded by a 
sperm candle weight 41lb., and which after burning for fifteen 
minutes must burn from 114 to 116 grains per hour. He men- 
tioned that standards of light depended on the law of inverse 
squares, viz., that if two lights have equal effects, their intensi- 
ties are inversely proportional to the squares of their distances 
from the test surface, The author then fully described various 
photometers, including those of Bougner, Rumford, Vernon Har- 
urt, Bunsen, Wheatstone ‘o, and Gorham, and pointed out 
+ defects of the standard candle were due to the variety of the 
Y mposition of sperm and size of the wick, and the variation of 
a 


to teach.—Ep, E.] tmospheric pressure. He then described other standards of 
ee light, and pointed out their advantages, including :—The Carcel 
DR, LODGE’S MECHANICS, lamp, burning colza oil, and used as the French standard ; Keates’ 


lamp, burning sperm oil, which is found more constant than colza, 
the height and pressure of the oil and the composition of the 
fuel being kept constant ; the Methven lamp, an Argand burner 
yielding a 3in. flame; Vernon Harcourt’s pentane flame, consisting 
of one volume of liquid pentane to 600 of air, burning with a 
conical flame at the top of a brass chimney and giving a light equal 
that of a theoretical candle, and obviating the necessity of a gas 
supply and errors due to wicks; and Sugg’s 10-candle oon an 
Argand lamp, burning gas, to be tested. The author concluded 
his remarks by alluding to the discovery of the action of light on 


selenium, to decrease its electrical resistance, and described 
experiments e with a selenium cell under varying circum- 
stances, 


| 
/ 
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RAILWAY MATTERS. 


TuE Wolverhampton Town Council has this week sanctioned the 
Sedgley, an olverhampton wa mpany for a period 
six from the 15th December. 


THE Minnesota and North-Western road has completed its bridge 
across the Mississippi River at St. Paul. Work was commenced 
the 1st of last December, the yee being, the Railway News says, 
sunk through the ice; and it been finished in the remarkably 
short time of ten months. The bridge is of iron, 1825ft. long, and 
the draw span, 412ft, long, is the largest and heaviest in the world. 


An English engineer, well known in railway circles, says that 
American bridge builders are, for bridges of all ordinary sizes, 
completely cutting the English builders out of the market for 
Canada and other colonies, and this is chiefly due to the baneful 
effects of Board of e rules, which, instead of improving, have 
caused the depreciation of our bridges, by the use of the common 
material which will stand the four and five tons tensile and com- 
pressive strains, 


Tuk prolonged arbitration 2:ase between the Great Western Rail- 
wiy Company and the London and North-Western Railway Com- 
pany r ting the boating of traffic on the Worcestershire side of 
the South Staffordshire district, has resulted in a decision in favour 
of the London and North-Western Railway Comp.ny. The case 
involved a large sum of money, as the Great Western Railwa: 
Company sought to require the London and North-Western Rail. 
way Company to boat certain goods traffic to several stations, but 
the traftic will be continued as formerly, 


THE Gleaner, speaking of Jamaica, says:—‘‘ On general prin- 
ciples, we heartily support an extension of railway facilities as far 
as practicable, because, apart from being a vast benefit to the 
island, they will afford employment for the labouring classes, and 

revent the bone and sinew of the country leaving for Colon, where 

bourers speedily become moral and physical wrecks, and return 
to their homes with broken constitut. s to live by preying on 
society. As pointed out by us some time since, the extension from 
Porus to Montego Bay can be built in sections by Jamaican 
contractors,” 


Tue following telegram, dated November 8th, has been received 
from Mr, Sandford Fleming, C.E., C.M.G., late Engineer-in-Chief 
of Dominion Government Railways, by the president of the 
Canadian Pacific Railway:—“‘ First through train from Montreal 
arrived at Vancouver. Most successful journey. Average speed, 
including ordinary stoppages, twenty-four miles per hour. Before 
long quite possible to travel from Liverpool to Pacific by Canadian 
National Line in ten days. Physical difficulties have been over- 
come by gigantic works skilfully executed with marvellous 
rapidity.” It is, however, said that a good deal of work has been 
done in a temporary way so as to get trains into work. 


A SYNDICATE has been formed for the purpose of raising funds 
to build a line of railway which is to connect the wealthy mineral 
districts of the north of Western Australia, which lie in the 
vicinity of Champion Bay, with Perth the capital, and Fremantle, 
the chief port of the colony. It is to commence at Guildford, a 
station on the existing Government line—the Eastern Railway, 
distant from Perth about eight miles and from Fremantle about 
twenty miles, and proceed vid Gingin, Victoria Plains, Upper 
Irwin, and Dongarra to a junction at or near Walkaway (Green- 
hough Flats) with the proposed southern terminus of the Govern- 
ment line—the Northern Railway—thus tapping the Swan, Gingin, 
Chittering, and other important localities. Mr. R. Price- Williams, 
M.LC.E., has been appointed by the syndicate to proceed to 
Western Australia to make an cakausiive report upon the nature 
of the land to be acquired and upon the scheme generally, 


Everysopy in New York is watching with great interest the 
tests of the Daft motor on the Ninth Avenue Elevated road. The 
Electrical World says:—We have the pleasure of reporting, from 
personal observation, that on Wednesday night, in spite of the 
rustiness of the track and other troubles incidental to a start of the 
kind, Mr. Daft’s motor, Benjamin Franklin, showed its power, 
moving freely up and down the track. As we have already travelled 
behind a Daft motor at other places at the rate of several miles 
an hour we think we can now promise our fellow New Yorkers 
an early ride on the Elevated by electricity. Meantime the 
electric tramway which was equipped with the Daft motors at 
Baltimore is in regular operation, It has now been running 
for over two weeks, and nothing has yet occurred to make the 
undertaking anything but a decided success. Indeed the tram- 
way company is so well pleased that it has ordered two more 
motors, which will be put upon the line as soon as ible, The 
ascent of the aeavy grades on this line isa remarkable feature, one 
grade being of 350ft. to the mile; yet no difficulty is experienced 
in overcoming it. The success of this undertaking marks another 
decided advance in the application of electricity in this country. 
and it will not fail to strengthen the confidence of the advocates of 
electric railways. 

Tue Mersey Railway Tunnel, being very nearly completed, is on 
the eve of opening for traffic, and by the end of the quarter it is 
expected that trains will be running regularly and frequently 
between Liverpool and Birkenhead. As the time tables and the 
fare tariff are undergoing final revision, advantage has been taken 
of some unavoidable delay in completing the rey, bpd 
to arrange the junction for the lines authorised in the last session 
of Parliament for connecting the tunnel with the rails along the 
line of docks, e ventilation is 
fans, which in the air shafts produce a current of air of the force 
of thirty miles an hour. Access to the tunnel for passengers 
would be obtained by a stairway, an inclined way, and an immense 
lift capable of carrying 100 persons. The line will form a connect- 
ing link between the Great Northern, Midland, and Sheffield 
Companies on the Liverpool side, and the Great Western and 
North-Western on the Birkenhead side of the Mersey, and will 
give, for the first time, the Great Western Company a direct 
access to Liverpool. There are various works to be carried out 
before the system is complete, and in order to finish these the 
directors now offer for subscription £600,000 Five per Cent. Pre- 
ference Stock at par, which, after the payment of the debenture 
interest, will be a first charge on the profits of the railway, and 
will take priority over the remaining £1,430,000 of share capital. 


THE project to connect the upper and lower parts of the town of 
Biella has received the sanction of the Minister of Public Works. 
The line, which will consist of a double track, will be 180 metres 
—590ft.—in length, with a difference of level between the two 
extremities of 60 metres—196ft. 8in.—corresponding to a gradient 
of 1 in 334. The gauge proposed is one metre, and the rails, which 
are to be of steel and of the Vignoles pattern. will weigh 36 kilo- 
grammes per metre—72 lb. per yard—they will be fixed on strong 
oak longitudinal sleepers, ted at dist of 4 metres apart 
—13ft.—by iron tie rods, and the whole permanent way will be 
supported by brick pillars, The carriages—one for each line—will 
be capable of holding twelve passengers, and will be attached to the 
ends of a wire rope, passing over a horizontal pulley at the top end 
of the line, so that one car descends while the other ascends, 
Below the floor of the carriage will be a tank, divided into three 
compartments, two of which being of the capacity of 1 cubic metre, 
whilst the other will hold 14 cubic metres of water, or in all 34 tons 
in weight. The tank of the car being filled with water at the top 
of the line it descends by gravity, hauling up the other, the tank of 
which is empty. The speed will be regulated by a friction brake 
connected with the horizontal pulley passes, but the carriages will 
also be provided with powerful brakes, sufficient to bring them to 
a standstill on the incline in case the rope should brake, The rope 
will be of steel, consisting of six strands of eight wires each, its 
diameter 23 myllimetres—gin, 
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NOTES AND MEMORANDA. 


In Greater London last week 3440 births and 1884 deaths were 
registered, corresponding to annual rates of 34°5 and 18°9 per 1000 
of the population. 

THE aggregate amount of rainfall last week at Greenwich was 
0°47in. The duration of registered bright sunshine in the week 
was 71 hours, against 13 hours at Glynde Place, Lewes. 

Proressor Stokes has been nominated as Professor H "s 
successor in the presidential chair of the Royal Society. Thi 
makes Professor Stokes the successor of Newton as to repea' 
presidentship. 

THE rapid progress of population in New South Wales is shown 
by the fact that, with an area of 310,700 square miles, it contains 
a larger number of inhabitants than South Australia, Queensland, 
Western Australia, and Tasmania, with a combined area of 
2,658,402 square miles, 

THE deaths registered during the week ending November 7th in 
28 great towns of England and Wales corresponded to an annual 
rate of 19°9 per 1000 of their aggregate population, which is esti- 
mated at 8,906,446 persons in the middle of this oo five 


MISCELLANEA. 


On Saturday the North-East Coast Institution of Engineers gave 
a farewell banquet to Mr. W. H. White, who is leaving Newcastle 
to take up his position as Chief Naval Constructor to the Admiralty. 

STEEL revolving shutters for closing dock shedding are now 
being extensively used. At the new docks at Tilbury, now in 
course of construction by the East and West India Dock yg 
no less than 120,000 superficial feet of shutters will be used, 
Messrs. Clark, Bunnett, and Co., of Rathbone-place, being the 


ted | contractors for their erection, 


THE fine new flour mills machi , on the roller system, in the 
Pheenix Mills of Messrs, John Davi and Sons, Newcastle-on- 
e, was inaugurated yesterday. The new roller mill plant, by 
. J. H. Carter, of Mark-lane, makes this one of the largest and 
most elaborately complete mills in Europe, and as there are ao 
new and seealal: ints in the mill we shall refer to them at lengt 
on another occasion. 

Owr1ne to the want of harbour accommodation for vessels and 
fishing smacks in the districts between Beachey Head and Bexhill, 
a proposal is being considered for constructing a harbour between 
Eastbourne and Pevensey Bay, with a steam tramway skirting the 


healthiest places were Halifax, Brighton, Sunder! 
and Hull. 


AT the Royal Observatory, Greenwich, the mean reading of the 
barometer last week was 29°86in.; the lowest reading was 29°24in. 
at the beginning of the week, and the highest 30°17in. at the end 
of the week, The mean temperature of the air was 44°6, and 1°4 
below the average in the corresponding week of the twenty years 
ending 1868, 

BrroreE the Paris Academy of Sciences a note on a new process 
for making hydrogen gas was recently read by MM. Felix Hembert 
and Henry. They described a simple and economic process by 
which hydrogen gas available for combinations applicable 
to the arts and industries may be, they said, produced at the rate 
of 0°015 franc the cubic metre. 

In London last week 2695 births and 1483 deaths were registered. 
The annual death-rate per 1000 from all causes, which had been 
18°6 and 17°5 in the two preceding weeks, rose last week to 18°9, 
During the first five weeks of the current quarter the death-rate 
averaged 17°8, and was 2‘0 below the mean rate in the correspond- 
ing periods of the nine years 1876-84, 

WRITING on the durability of slate when exposed, Mr. A. O. 
Kimber says: ‘‘In the Granary Burying Ground, in Boston, there 
is a stone of slate erected to the memory of Captain William 
Condy, who died ——— the 25th, 1685. The style of lettering, 
— &c., all indicate that it was put there soon after the 

urial. Yet every letter is clear and sharp, even the guiding lines 
scratched with the chisel being perfectly distinct. In fact, the 
stone seems to have suffered no change whatever. There are many 
others near it in the same condition, and of nearly equal age.” 

THE meldometer—peddw, to melt—is the name given by Pro- 
fessor Joly to an apparatus which consists of an adjunct to the 
mineralogical microscope, whereby the melting points of minerals 
may pared or approximately determined and their behaviour 
watched at high temperatures, either alone or in the presence of 
reagents, It consists of a narrow ribbon of platinum, 2 mm. wide, 
arranged to traverse the field of the a The ribbon, 
clamped so as to be readily renewable, passes bridgewise over a 
little scooped-out hollow in a disc of ebony. The clamps also take 
wires from a battery, and an adjustable resistance being placed in 
circuit the strip can be thus raised in temperature up to the melting 
point of platinum. The disc being placed on the stage of the 
microscope, the platinum strip is brought into the field of a lin. 
objective, protected by a glass slip from the radiant heat. The 
observer is sheltered from the intense light at high temperatures by 
a wedge of tinted glass, which further can be used in photometri- 
cally estimating the temperature by using it to obtain extinction 
of the field. 

AccorRDING to a paper on the “ Electrical Resistance of Alcohc!,” 
| G, Foussereau—Compt. Rend. ci., 243-45—the specific resistance 
of different samples of commercial absolute alcohol varied from 
2°47 to 3°68 megohms. When alcohol is mixed with water, the 
resistance of the liquid diminishes, and attains a minimum differ- 
ing very little from that of water when the mixture contains only 
3 per cent. of alcohol, but increases to that of water with more 
dilute solutions. In every case a considerable alteration in the 
composition of the mixture is necessary to produce any notabl 


sea eastward of the redoubt for about four miles. The scheme 
includes a tidal harbour for vessels, an extensive fish-curing station, 
and a yacht station two miles from Eastbourne. 

In view of the threatened outbreak of hostilities, and the 
announcement that a fortified post is being constructed at Prome, 
to afford a place of refuge for the residents in the district, it will 
be interesting to those who have friends there to know that the 
district has an ample water supply, the Government having within 
the past two years cmanaiit waterworks at Prome, fitted up 
with pumping machinery by Messrs. Merryweather and Sons. 

Messrs. ROBERT STEPHENSON AND CoO., of Newcastle-on-Tyne, 
have made arrangements to take over the shipyard and works of 
Messrs. McIntyre and Co, at Hebburn-on-Tyne. The principal 
shareholders in McIntyre and Co. will retain a substantial interest 
in the business, which will consist of ae marine, loco- 
motive, and general engineering works. is will probably necessi- 
tate the removal of all Messrs. Stephenson and Co.’s marine work 
to Hebburn, and the construction of large docks there. 

In connection with the annual my of the British Association 
next year in Birmingham, it has been decided to hold an Exhibi- 
tion of Industry and Natural History in Bingley Hall to remain 
open for one month preceding October 8th. The area from which 
manufactures will admitted is a radius of fifteen miles from 
Birmingham, and wherever practicable processes, as well as pro- 
ducts, will be illustrated. Numbers of the leading manufacturers 
have already shown themselves willing to co-operate. To make 
the hall more attractive, streets of old Birmingham workshops will 
be formed. 

THE engineers of the French service are establishing a telephonic 
communication between Paris and Rheims, 160 kilometres from 
Paris. The Paris terminus of this line will be the Exchange. A 
sum of one franc for each five minutes will be chaged for conversa- 
tion, As soon as thie line is finished the work will begin of con- 
necting Rouen with Paris—126 kilometres. Rouen has been 
already connected with Havre, 78 kilometres distant, by a tele- 

honic line. Conversation between these two cities is very easily 
eld. It is the success of this system which led to further exten- 
sion on larger distances. 

THE impression gathered from the address before the Chemical 
Section of the British Association by Professor Armstrong, one of 
those who supports the demand for State aid to research, has thus 
been epitomised by the Chemist and Druggist: “‘ Professor Arm- 
strong is not an inspiriting orator, and his address was almost 
monotonously lugubrious. The neglect of chemical research in this 
country is a‘dire evil. Examiners are incompetent, students fail 
to recognise the ‘holiness of work’ and the ‘sacredness of 
accuracy,’ teachers are expected to teach and professors are 
expected to lecture, and so they have no time for original work, 
though they are, it would appear, the faithful few who are the salt 
of our nation.” 

Dr. FRANKLAND reports to the Registrar-General that the 
Thames water sent out by the Grand Junction and Lambeth 
Companies last month exhibited no material difference in character 
from that of the previous month’s samples ; a marked increase in 


change in the resistance. The differences observed with commer- 
cial alcohol are not due to the pres of varying quantities of 
water but to small quantities of dissolved saline matter. The 
pecan of 1 part sodium chloride in 2,600,000 of alcohol 
owers the resistance in the ratio of 1 to 0°527, and the addition 
of potash produces a similar result. When alcohol is kept in glass 
vessels, its resistance rapidly diminishes; but if kept in porcelain 
vessels, the resistance is not affected to anything like the same 
extent. The highest resistance observed with carefully purified 
alcohol, emected in porcelain vessels, was 7°031 megohms. The 
resistance diminishes by 0°0145 of its value for each rise of tem- 
perature of 1 deg. at ordinary temperatures, 

A BORE-HOLE made about two years ago to a depth of 52 metres 
into the older Devonian strata near Burgbrohl, on the Rhine, 
yields a large and steady supply of carbonic acid gas, with water, 
which is variously utilised, In a recent paper to the Niederrhein- 
ische Gesellschaft in Bonn, Herr Heusler says the normal quan- 
tity of gas amounts to about 2160 cubic metres in twenty-four 
hours. The supply having proved constant, a compressing appa- 
ratus was set up last autumn, the gas being taken directly over the 

re-hole, The present system Pagar per minute from 500 litres 
of gaseous CO,, 1 litre of liquid, weighing 1 kilogramme. As the 
liquefaction depends on the external air temperature, and is impos- 
sible at a temperature over 30°9 C.—the critical point—it is neces- 
sary in high temperatures to cool the apparatus; and the water of 
the spring—which keeps at 12 deg.—serves for this. The pressure 
employed ranges from about 50 to 70 atmospheres. The wrought 
iron vessels for despatch of the liquid contained about 8 litres, and 
are tested to about 250 atmospheres; they very rarely explode. 
The enormous expansion of carbonic acid with rise of temperature 
yields a pressure which—Nature says—is utilised for compression 
of steel and other casts, and Messrs. Krupp, at Essen, have thus 
got, ¢.g., a pressure of 1200 atmospheres for a temperature rise of 
200deg. C. Among other uses are ag erg of beer, impregna- 
tion of natural water, apparatus 
force for torpedoes, 

THE following figures relating to the mean monthly rainfall at 
Greenwich Observatory have been compiled by Mr. G. A. Biddell, 
M.LC.E., from the returns of thirty-nine years ending with 1879: 
—The mean monthly fall is 2°06in.= 202 tons, or say 45,000 
gallons per acre, just over one gallon per square foot. The mean 
yearly fall is 243in., about 2500 tons per acre, rather more than 
10 cwt. per square yard, or nearly 13 ott val per square foot. The 
dryest year was 1864, 16°38in. The wettest year was 1852, 
34°0lin. The seven dryest years—each below 20in.—were 1847, 
1850, 1854, 1858, 1864, 1870, and 1874. Theseven wettest years—each 
above 30in.—were 1841, 1848, 1852, 1860, 1866, 1872, and 1879, 
The six winter and aning months, viz., December, January, 
February, March, April, and May give a fall equal to 10}in., each 

uarter about 5}in. The six summer and autumn months, viz., 
une, July, August, September, October, and November equal 
14}in., each quarter nearly half this quantity. The following are 
the mean monthly averages given in the order of their rainfalls :— 
March, 1°42; February, 1°54; April, 1°66; December, 1°76; June, 
2°05; January, 2°05; May, 2°07; November, 2°23; September, 
2°25; July, 2°40; August, 2°49; October, 2°82. In these one day 
is taken from January and one from March and added to 
en as 31 days the fall ig 1°47in,, and if February ig taken as 
28 days the fall is 1"M4in, 


or fire extinction, and motor 


the + of organic matter was, however, noticeable in the case 
of the Southwark, Chelsea, and West Middlesex Companies’ 
waters, but the actual proportion present was small for this season 
of the year. All the samples were clear and bright. The water 
drawn from the Lea and distributed by the New River Company 
contained only a very small proportion of organic matter, the 
supply being second, in this respect, only to the best of the deep- 
well waters. The water of the East London Company ranked with 
the best samples of the Thames waters. Both waters were clear 
and bright on delivery. 

A COMMITTEE of the Royal Meteorological Society has been 
appointed to take into consideration the question of the supposed 
diminution of water supply and the suggested increase of floods. 
The committee is desirous of obtaining as much information as 
possible, and will therefore be very glad to receive any data bearing 
upon the subject, and showing the past and present state of the 
water supply either from gaugings of wells or springs; the height 
of flood marks in rivers, streams and lakes ; the records of low 
water periods; or any historic data which may be collected 
relating to the subject. Information relating to the period between 
1825 and 1835 ae be extremely valuable, in order to enable the 
committee to fill up a gap in the diagram accompanying the report 
in the Quarterly Journal for July, 1885. All communications 
should be addressed to the assistant secretary, Mr. W. Marriott, 
30, Great George-street, Westminster. 


In alluding to the request of M. de Lesseps for more money to 
continue the construction of the Panama Canal, the New York 
Times of the 9th inst. advocates an inquiry by Congress into the 
real status of that undertaking, alleging that it is of national 
interest, and a proper topic for consideration, because the possible 
bankruptcy of the private corporation may result in the ee 
being taken over by the French Government. The 7ribune declares 
that the truth in re; to the canal has been concealed, and that 
a corrupt press has lied to the full extent of its subsidy. It con- 
siders that investors should know that the enterprise is regarded 
here as a gigantic failure, which was begun in ignorance, fostered 
in enthusiasm, and will terminate in ruin. It declares that if M. 
de Lesseps desires to preserve his honour, he should place his 
private property in the hands of trustees, for the benefit of those 
who will be ruined by reliance upon his assurances. 


Tur Société Industrielle d’ Amiens offers a number of medals for 
new or improved machines and apparatus for session 1885-6. 
Foreigners are itted to compete. Gold medals are offered for: 
—(1) A brake ee tata to replace the Prony, and to be more 
simple in design and working. (2) For a simple and inexpensive 
transmission dynamometer with arrangements for reading off work 
done direct. (3) For a disposition of the vacuum brakes so as to 
suppress the noise made by them as used by the railway companie”. 
(4) ior a project for workmen’s houses in the Ville d’Amiens. 
(5) For an apparatus for maintaining a — degree of moisture 
in the air of spinning and weaving rooms without causing draughts. 
(6) For a water meter for ordinary supply and for boiler supply, 

rice being taken into account. (7) For anapparatus for purifying 
iler feed-water ; to be simple, not cumbrous, and not costly. 
(8) For a memoir on the influence of form and dimensions of steam 
engine chimneys on their draught. Besides these, numerous medals 
are offered for improvements in textile machines and their parts. 
The society thus expends money in a way likely to be of direct 
value to its members and likely to secure commercial advantages, 
We have no society offering similar prizes in England, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—AsHER and Co., 5, Unter den Linden, 
VIENNA.—Messrs. Grroip and Co., Booksellers. 
Y.EIPSIC.—A, Twiermryer, Bookseller. 
NEW YORK.—Tue Wittmer and Rogers News Company 
$1, Beekman-street, 


TO OORRFSPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request to kee i 
*,* In order to avoid trouble and conf 


Keep copes, 

‘usion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

J. A. M. (8t. Paul’s-churchyard)— Your letter is controversial, but it con- 
tains no statement of definite fact admitting of being proved by you, and, 
as a result, we cannot insert it. 

T. W.- The shaft of the greatest diameter will have the greatest friction. 
The shave of the bearing will not have much effect unless the surfaces are so 
small that they cut. The bored out bearing is the best, because it can be 
most effectively lubricated. 


UTILISING THE WASTE HEAT OF CUPOLAS. 
(To the Editor of The Engineer.) 
Sir,—Can any of your numerous readers tell me if any attempts have 
been made to utilise the waste heat from a foundry cupola. and, if so, 
with what results? Founpry MANaGer, 


SUBSCRIPTIONS. 

Tur Enornrer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Srom the office on the following terms (paid in advance):— 

Half-yearly (ineluding double numbers)... .. .. £0148. 6d. 
Yearly (including two double numbers) .. -- £1 9s. Od. 

1) credit occur, an extra charge of two shillings and si. annum will 
be made, Tue is registered for 

Cloth cases for binding Tuk Enoineer Volume, price 2s. 6d. each, 

A complete set of The Enoineer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tuk ENGINEER weekly and post-free, 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Covies may be had, if preferred, at 
increased rates. 

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Egypt, Franee, Germany. Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
West Coast of Africa, West Indies, Cyprus, £1 168. China, Japan, 
India, £2 0s. 6d. 

Remittance by Bill in London. — Austria, Buenos Ayres and Algeria, 
Chit £1 16a, Borneo, Ceylon Java. and Bingapere, 0c ed.” Manila’ 

" rneo, Ceylon, Java, £2 0s. 
Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings, 
Jor every two lines rds one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. AU 
single advertisements from the country must be accompanied by a Post-office 
order in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
pa are to be addressed to the Publisher, Mr. George Leopold Riche; all 
letters to be addressed to the Editor of Tue ENGINEER, 163, Strand. 


MEETINGS NEXT WEEE. 

Tur oF Encineers, 25, Great George-street, West- 
minster, 8.W.—Tuesday, Nov. 17th, at 8 p.m.: Ordinary meeting. Papers 
to be further discussed, ‘‘On the Theory of the Indicator, and on the 
Errors in Indicator Diagrams,” by Professor Osborne Reynolds, F.R 8., 
M. Inst. CE. ‘Experiments on the Steam Engine Indicator,” by Mr. 
A. W. Brightmore, B.Sc., Stud. Inst. C.E. Friday, Nov. 20th, at 
7.80 p m.: Students’ ro, 7 Paper to be read and discussed, ‘‘ Recent 
Researches in Friction,” by Mr. John Goodman, Wh.8c., Stud. Inst. C.E. 
Sir Frederick J. Bramwell, F.R8., President, in the chair. 

Kino's CoLLece ENGINEERING Society.—A general meeting will be 
held on Tuesday, Nov. 17th, at 4 p.m., when Mr. A. Collins will read a 
paper * On Well Sinking.” 

He CLEVELAND INsTITUTION oF ENGINEERS.—The first mecting of the 
session will be held in the hall of the Literary and Philosophical Society, 
pee. age ig Middlesbrough, on Monday evening, Nov. 16, at 8 pre- 

isely. (1) List of elections since last meeting. (2) Annual report. 
(3) Auditor's report. (4) Presile t’s address. (5) Paper ‘On Modern 
Practice in Slide Valves,” by Mr. Toin Westgarth, Middlesbrough. 

RovaL Mereoro.ocicaL Society, 25, Great George-street, West- 
minster.—On Wednesday, the 18th inst., at 7 p.m., the following papers 
will be read :—* The Helm Wind of August '“th, 1885,” by Mr. William 
Marriott, F.R. Met, 8o0c. ‘ The Typhoon Origin of the Weather over the 
British Isles during the 2nd of October, 1°82,” by Mr. Henry Harries. 
““Note on the Principle and Working of Jordan's Improved Sunshine 
Recorder,” by Messrs. J, B. Jordan and F. Gaster F.R. Met. Soc. 

Society or Arts.—The hundred and thirty-second session of the 
Society of Arts will on Wednesday, the 18th inst., when the 
opening address will be delivered by Sir Frederick Abel, C.B., D.C.L., 
LL.D., F.R.8 , chairman of the Council. 
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THE FUTURE OF THE AUXILIARY FLEET. 


A circumstance which may be found, one way or the 
other, to have an important bearing upon the maritime 
strength of this country, has hitherto escaped public recog- 
nition, A Committee has been formed at the Admiralty, 
consisting of the Parliamentary Secretary, Mr. C.T. Ritchie ; 
the Controller of the Navy, the Director of Transports, and 
the Director of Naval Construction, Mr. W. H. White, who 
are to advise on the best means of utilising the mercantile 
marine as auxiliary to the Navy in time of war. It might 
have been thought that this question was settled, and that 
the plans so admirably worked out by Sir Nathaniel 
Barnaby were such as placed a powerful auxiliary fleet at 
the service of the Government whenever required. But 
excellent as these plans undoubtedly were, they contained 
one defect, of which it cannot be doubted the ex-Director 
of Naval Construction was fully conscious, and for 
which he was in no sense responsible. A powerful 
force was organised, but the connecting link between 
that force and the British Government was _ left 
singularly weak, and so remains to this hour. When 
in the spring of the present year there was danger 
of hostilities with Russia, an alarm was raised that the 
emissaries of that Power were in treaty for the purchase of 


some of the fast ocean steamers which had been built in 
accordance with the requirements of the British Admiralty. 
Forthwith our own Government proceeded to charter 
these ships, not only for the sake of employing them as 
armed cruisers for the defence of our commerce, but for 
the additional reason that, if not employed under the 
British flag, they might be found under the Russian. 
A large — was incurred for a purely precautionary 
purpose, The scare away, and the merchant 
steamers, some fifteen in number, which had been hired 
for half a year, have now reverted to their original 
use. For the money spent—in all a very considerable 
sum—there is now nothing to show, except it be that the 
promptitude with which the Government acted has pro- 
moted the peace which we now enjoy. There is also the 
experience gained in so far carrying out the auxiliary 
scheme. The school may have been a dear one, but the 
lesson learned is none the less true; and we may assume 
that the appointment of the Committee to which we have 
referred has been brought about by circumstances arising 
out of the recent call for the services of the Auxiliary 
Fleet. We would rather suppose this than entertain the 
idea that the departure of Sir N. Barnaby from White- 
hall is taken as a signal for subverting one of his most 
cherished undertakings. His successor is too strong 
a man to seek distinction by upsetting all that was 
special to the man who went before him, and we look 
for something that shall develope rather than cripple 
or destroy what has been so well begun. We have the 
less fear for the future of the Auxiliary Fleet seeing that 
its inception was due to the sagacity of a Conservative 
First Lord of the Admiralty, the late Mr. Ward Hunt. 
The task assigned to the Committee is itself of such a 
nature as to imply that there is a desire to remedy defects 
in the existing scheme, and not to get rid of it by means 
of an adverse report. It would not be difficult to bring 
about a collapse, so that the Auxiliary Fleet should vanish 
from among the naval resources of the country. Cold 
neglect would be sufficient for this purpose, and unfortu- 
nately there has been a tendency in that direction, so far 
as any encouragement from the Transport Department is 
concerned. As the head of that department is on the 
Committee, we hope some improvement will come to pass 
in respect to this matter. 

To practical minds an essential defect of the present 
system for securing a powerful mercantile fleet as auxili- 
ary to the Royal Navy consists in the absence of that golden 
tie—a subsidy. A bait has been held out to the ship- 
owners, but it has simply served to tantalise their expecta- 
tions. They were led to hope that if they provided water- 
tight compartments, constructed according to the Admi- 

ty regulations, and conformed in other respects to what 
was required, they would have the preference when ships 
were wanted for the transport service. There was every 
reason to expect this, for if the ships were to be thus 
rendered safer than the ordinary class, it seemed inevit- 
able that they would be chosen for the conveyance of 
troops and stores, in preference to vessels having a liability 
to founder with their precious freight. But the very 
bulkheads which were to recommend the ships to the 
favourable notice of the Director of Transports, have 
produced the opposite effect. Cutting up the vessels into 
these sections has exhibited the disadvantage of bad 
stowage, and this has been a fatal barrier to their em loy- 
ment in the Government service in time of peace. here 
cargo has to be carried, it may seem that there is some 
ground for the objection urged against such ships. But 
where the conveyance of troops is concerned, it might have 
been thought that the difficulty of stowage would be got 
over, and there would be the powerful inducement of 
security for the men’s lives. The result, however, is not 
so, and ships laden with troops go to sea with the unques- 
tionable risk that, if by collision or otherwise they receive 
a serious rift, the vessel must go down. A catastrophe of 
this kind, if ever it were to happen, accompanied by an 
extensive loss of life, would raise a tremendous outcry, 
should it be clearly seen that proper compartments would 
have kept the ship afloat, so that none need have perished. 
The risk has been run, and is still incurred. The pitcher 
goes often to the well, but perhaps it gets broken at last. 
The lives of British soldiers are precious, and ought never 
to be placed in peril if it can ibly be avoided. But the 
point we have now in view is this—that except for 
the recent six months’ hiring of sundry steamships 
to serve as armed cruisers, there is no compensation 
forthcoming in aid of the shipowner who has put himself 
to the trouble and expense of making his ship suitable for 
war purposes when wanted. Should the deliberations of 
the Committee lead to a change of plans, what shape can 
it assume? There are more than 400 vessels on the 
Admiralty list. To subsidise all these would be imprac- 
ticable. At least, we should apprehend so, We must 
rather calculate on a system of selection, though this must 
needs be followed by a large amount of omine among 
those who would be left out in the cold. If there is to be 
a subsidy, it is extremely likely that we shall see the 
large and fast steamships retained on the list, and the 
remainder practically struck off, though perhaps nominally 
retained. Another point which we should look for is, that 
the Admiralty will endeavour to bring about the building 
of steamships not only having water-tight compartments 
of a special kind, and complying with the other conditions 
already laid down, but characterised by further recom- 
mendations. If able to offer an immediate and direct 
reward, the Admiralty might be able to bring about the 
construction of ships with twin-screws and with under- 
water steering gear. A limited number of swift and 
powerful ships would be preferable to a srowd of vessels 
too numerous to be subsidised, and likely in some cases to 
pass into the hands of the enemy just as a crisis is 
approaching. The soundness of this view may be inferred 
from the fact that when the Government wished to secure 
merchant steamers to serve as armed cruisers, they simply 
selected a few ships of the highest class, 

It would be, indeed, a deplorable circumstance if there 
should be an absolute reversal of the policy which pre- 


scribed that England should use her unrivalled fleet of 


ocean steamships as an arm of war when engaged with a 
naval Power. The utility of the merchant fleet as auxiliary 
to the Royal Navy must consist in the protection afforded 
to our commerce. The mercantile fleet of this country has 
utterly outgrown the old convoy system. It will be liable 
to attack from light-armed cruisers of high speed ; and the 
mischief that may be done in this way is indicated by the 
ravages of the Alabama when preying on the commerce 
of the Northern States. A single ship, with a daring com- 
mander, may be said to have paralysed the entire com- 
merce of America. We cannot hope to cope with this 
form of attack, if ever the evil day should come, except 
by the employment of a numerous fleet, such as we may 
readily obtain from the merchant service. The Decla- 
ration of Paris does not lessen the necessity for this 

recaution. The privileges of the neutral flag are limited 
ie the circumstance that anything needful to the main- 
tenance of a struggle with a hostile Power may be 
declared contraband of war. When there is war we must 
fight for what we want. We cannot rely upon the neutral 
flag to bring us the food supplies which will be required 
if ever we are in conflict with a nation possessing the 
means of harassing our commerce. But it will not be a 
regular navy that will stop the supplies. It will be a 
swarm of predatory cruisers, half-piratical in their charac- 
ter, which can only be met by a well formed Auxiliary 
Fleet. Privateering is happily at an end, and our com- 
merce may now be made, in a certain sense, to protect 
itself. That is to say, it can furnish from its own resources 
a certain number of armed steamers which shall enable 
the remainder, or a sufficient portion, to on the 
needful communication with other countries. e Royal 
Navy is insufficient for the performance of the twofold 
task involved in carrying on a war and at the same time 
protecting our commerce. An extravagant addition to the 
Navy might meet the case, but it would be much more 
economical to subsidise the merchant service, and to perfect 
our present arrangements for making that service helpful 
when war actually breaks out. 

One thing we must need say, that whatever changes are 
effected, the Admiralty must not let go the Auxiliary 
Fleet. It is an arm which needs to be strengthened and 
developed, aided as it must be by due arrangements for 
manning it, arming it, and so forth, when the time for 
action arrives. Men, guns, and stores must be available, 
not only in the home ports, but on foreign stations, so that 
at the sound of war there shall spring up, all over the 
seas, a flying force ready to meet the birds of prey which 
will printer seek to attack the unarmed vessels of our 
mercantile marine. It is true that the Declaration of Paris 
is substantially favourable to the interests of this country. 
But there is an awkward exception as to the contraband 
of war. We want a supplement to this Declaration, which 
shall strictly limit the aforesaid “contraband,” so that it 
may not include bread stuffs and animal food. It has 
been well laid down that under the new system the duty 
of the Navy will be principally confined to keeping open 
the great ocean highways, and to preserving Seolen of 
access to the coaling stations. “For the protection of 
commerce,” it is said, “we must rely on our mercantile 
auxiliaries.” 

THE VALUE OF INCANDESCENT LAMPS, 

TuE value of incandescent lamps may be expressed in 
terms of their photometric energy, their durability, and 
their first cost. The first again must be considered in con- 
nection with the amount of power expended in producing 
a given amount of light. It will be remembered that the 
Franklin Institute recently carried out a series of com- 
parative trials of incandescent lamps. The report pro- 
duced by the committee we —— in our impression 
for September 18th. It is to be regretted that the investi- 

tion was carried out under conditions which have 

eprived it of value. That, at least, is the opinion of 
all competent electricians in this country. The subject 
was discussed by the Dynamicables at their last meeting, 
and there was no dissentient voice raised. As the Dyna- 
micables constitute a private society we have no inten- 
tion of reporting a discussion not intended for the ears of 
the general public ; but the gentlemen who took part in it 
are so eminent, both as theoretical and practical elec- 
tricians, that no one will, we think, be disposed to dispute 
the soundness of any verdict they may unanimously pro- 
nounce on electrical matters, and we may be excused for 
citing their opinion above in support of our own. 

In dealing with this question of the value of incan- 
descent lamps it is above all things necessary to be quite 
clear and precise in the use of terms. There is now a 
very considerable number of incandescent lamps of various 
constructions in the market; and the inventors of each 
system maintain that it is better than any other. If asked 
how better, the reply is that it gives more light and is 
longer lived than any of its rivals, the power expended 
being the same. Now, a great deal of vague talk circu- 
lates concerning the lighting power and the longevity of 
incandescent lamps; and the general public may rest 
certain that they do not hear quite the worst. Putting 
this on one side, however, we may go on to point out that 
no one really knows except by chance how much light 
an incandescent lamp gives with any accuracy. Thus, for 
example, if we buy a 20-candle lamp, we shall find it 
labelled with the volts and ampéres it requires to run it to 
the best advantage. Thus, we may find 80 volts ‘9 amperes. 
Such a lamp will require = horse - power, or 
about ten lamps to the horse-power. These would be 
rated at 25 candles each. We have taken here fancy 
— because we do not wish our calculations to be 
identified with any special make of lamp. The purchaser 
pays under the impression that he is getting lamps which 
will, when burned according to instructions, give him 25 


candles each. But the average consumer, whether of gas 
light, lamp light, or electric light, has not the most remote 
idea what 25 candles mean ; and he is quite incapable of 
saying whether he gets more or less than he bargained for, 

ight cannot be measured or weighed like milk or beef, 
and the consumer is compelled to trust ta the good faith 
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of the electrician to get what he bargained for. In the 
case of gas it is different. The gas is tested by examiners, 
and when the consumer is told that he is supplied with 
16-candle gas he knows that he has a Government 
guarantee that he gets gas of a definite quality—that, in 
a word, he has what the company sold to him. The test- 
ing of incandescent lamps is a far more difficult matter 
than the testing of gas, and the work has not yet been 
brought to anything like perfection. To begin with, there is 
no such thing as a standard sperm candle. This has long 
been known to gas examiners, who no longer use it, employ- 
ing instead Vernon Harcourt’s shen oe 9 flame, which is 
produced by a mixture of seven volumes of gaseous pen- 
tane with twenty of air, burned from an aperture fin. 
diameter, witha flame 2}in. high, but the Franklin Institute 
lamp tests were all made with “standard” candles. The 
standard candles are defined in the Metropolitan Gas Act 
of 1860, namely—sperm candles six to the pound, burning at 
the rate of 120 grains per hour. Few people are aware 
how entirely untrustworthy the standard candle is, It 
can by careful snutling be made to vary over 20 per cent. 
in the amount of light given out. No two candles are 
alike, save by chance. It is only n to put one at 
one side and another at the opposite side of a photometer 
screen to prove this. Thus, then, it appears at the very 
outset that the tests to which so much importance has been 
attached were made with instruments—for the standard 
candle is simply a light-measuring instrument—notoriously 
untrustworthy, but in this respect the American trials are 
no worse than any others, Furthermore, there is a very 
great difference in the amount of light given out by an 
incandescent lamp in various planes vertical and horizontal. 
Do the makers always measure them in the worst or the 
best position? Who will say? 

Leaving the question of amount of light developed by a 
given power on one side, let us turn to the question of 
longevity. On this point again very vague ideas prevail. 
We hear of lamps lasting tremendous numbers of hours; 
and we know that very curious tricks are played with 
statistics of lamps—such as estimating the average dura- 
tion of two or three hundred lamps from the life of half a 
dozen, and soon. By the consumer the duration of alamp 
is usually determined by its age at the time when either the 
filament or the globe is broken. Curiously enough, the 
condition of the lamp at any given epoch is overlooked. 
Butincandescentlampsare, like human beings, liable todecre- 
pitude in old age; and, just as the most decrepit men and 
women seem to charmed lives, so it is with the 
aged incandescent lamp. The feeble old man of ninety 
takes care of himself; he runs no risks. The incandescent 
lamp of two or three thousand hours follows this good 
example; it takes care of itself. In other words, a 
20-candle incandescent lamp will, by degrees, lose the power 
of giving jight until it falls down to 8 or even 7 candles; 
and it takes nearly as much power in the latter stages of 
its existence as it did at first. We say nearly with em- 
phasis, because in its old age less energy by asmall amount 
is expended in the lamp than was used when it was young ; 
and this reduction is the main cause of its longevity. It 
may be the worst possible economy to use long-lived lam 
Indeed, so far as is known, there seems to be a partic 
period in the lives of some incandescent a which, once 
reached, they ought to be superannuated ; but no one yet 
knows what is the precise period. 

In conclusion, we may point out that there is no such thing 
as a good volt or ampére meter to be had in the open market. 
What we mean is that the volt meters and ampére meters 
sold are, as a rule, notin accord with standard instruments, 
and this is the legitimate outcome of the circumstance 
that there is no place where makers can send their instru- 
ments to be officially tested. A mathematical instrument 
maker can send his thermometers or barometers to Kew 
and get them tested for a small charge. The watchmaker 
can do the same thing by his chronometers and watches. 
The pound weight and the yard measure can be verified 
by Government standards ; but there is nothing of the 
kind available in a general way to electricians, and it is 
quite time that there was. At present, as far as incan- 
descent lamps are concerned, at all events, there is no 
trustworthy evidence to be had as to what their powers 
really are. Electricians are in the position of the earlier 
inhabitants of this island, who, lacking foot-rules, mea- 
sured lengths in terms of grains of corn. 


CHESTER AS A SEAPORT. 

SIMULTANEOUSLY with the initial proceedings for making the 
Manchester Ship Canal, the city of Chester is taking steps to 
recover something of her old position as a port. A few genera- 
tions ago, when Liverpool had little more than existence to 
boast of, ancient Cestria was a busy and important port on the 
west coast, but in time her shipping departed from her, and 
went to help to make Liverpool what she now is. The Dee 
began to silt up,and Chester as a mercantile city rapidly 
declined. Now, however, after a long period of stagnation, the 
citizens have wakened up and resolved at least to try to regain 
their old position. Works have accordingly been undertaken to 
restore the navigability of the Dee up to Chester, under the 
direction of Mr. Leader Williams, C.E., the engineer of the Ship 
Canal, and Mr. C. E. Taylor, the engineer to the Corporation of 
Chester. With this work considerable progress has already been 
made, and it will probably be completed within a few months. 
It is proposed to provide a navigable channel with a depth of 
15ft. or 17ft. from the sea up to the city, and with this view a 
continuous training wall is being constructed on the Flintshire 
shore of the Dee, while an existing training wall is to be raised 
opposite Connah’s Quay. Extensive dredging is being carried 
out, and by these means it is hoped that vessels of perhaps 1000 
tons burthen will in future be enabled to sail up to Chester 
with cargoes for that district, instead of, as at present, going up 
the Mersey and sending their freights thence by railway. The 
channel of the river has already resumed its original course to 
some extent, and some portion of land likely to be of value has 
been reclaimed by the influence of the training walls. 


SHIPPING LEGISLATION. 

THE recent attempt at legislation against what is believed to 
be the shipping interest has forced that interest into the number 
of those who are taking steps to protect themselves by using 
pwliamentary influence, There has been sent out from several 


of the north-eastern ports a very remarkable series of questions 
to be put by owners of shares in steamships to the candidates 
in their localities. The latter are asked to state their views as 
to the “ proposal to prevent investors in shipping from insuring 
their interest for such sums as may be between insurer 
and insured ;” the question of employers’ liability ; of the com- 
petition between foreign and British vessels ; of light dues ; of 
the Wreck Commissioners’ Court, and of several other similar 
matters. It is certain that the influence of the shipowners will 
be felt in this way in many parts where it had not been ex- 
pected. One of the consequences of the new method of ship- 
owning—that of the wide dispersion of the ownership—is to 
spread that ownership far inland, and thus to enable the 
shipping interest to impress itself on the parliamentary can- 
didates at many places other than the seaports. This influence 
is now being attempted to be wielded; and it would 
seem to be a fair attempt, if we are to allow the desirability 
of such efforts to impress themselves on candidates by 
distinct organisations. It is one of the consequences of what 
has been called the attack on shipping in the last session. The 
general election allows the shipowners—using the word in its 
widest application—the opportunity of testing their friends and 
their foes ; and this they will do, and they will gain knowledge 
and exercise an influence which will be useful to them and their 
cause whenever the shipping laws are to be dealt with in the 
future. The attack showed one of the weaknesses of the ship- 
owners ; but it also showed one of the sources of strength, and 
that strength is being utilised now in a way that could not have 
been anticipated. 


THE LIVERPOOL WATER WORKS, 


THE squabble in the Liverpool Town Council respecting the 
Vyrnwy Water Works and the two engineers entrusted with 
that undertaking—Mr. Hawksley and Mr. Deacon—is still 
dragging on, and at a recent meeting of the Council another 
rather unseemly scene took place. It being apparently impos- 
sible to arrange matters as between Mr. Hawksley, Mr. Deacon, 
and the Corporation, Mr. Bateman has been requested to investi- 
gate the present state of the works, and draw up an independent 
report thereon in association with Mr. Lyster, the Liverpool 
ergineer, At the same time Mr. Deacon was instructed to 
report on the stability of the embankment at Vyrnwy, and the 
manner in which the works hdd been carried out—under his 
own direction. At a recent meeting some members of the 
Town Council took objection to Mr. Deacon being asked to 
report on his own work, suggesting that, if that course was pur- 
sued, Mr. Bateman would possibly be unfairly influenced when 
making his examination. Upon this there followed accusa- 
tions and retorts, and a very unworthy passage of arms 
occurred before the decision was arrived at to abide by what 
had been done. This important work promises not only to be a 
long time in arriving at completion, but to spoil the temper and 
manners of eminent Liverpool men, and at the same time 
involve the reputation of more than one eminent engineer. 


SHIP CANALS AT HOME AND ABROAD, 


TueE idea of resorting to ship canals as an aid to commerce is 
spreading on the other side of the Atlantic as well as in this 
country. The latest instance of this is a gigantic ship canal to 
be constructed between the States of Delaware and Maryland, 
from the mouth of the river Sassafrazin, Chesapeake Bay, to a 
point in Delaware Bay. The scheme is not quite new over 
there, for it has been on the way for several years, but the 
necessary capital of a million and a half has now been subscribed, 
a contract for the work has been made, and operations have 
begun. This waterway will have the advantage of possessing no 
locks-—not requiring them—and when completed will, among 
other benefits, reduce the distance between New York and 
Baltimore by more than 200 miles, On a smaller scale similar 
projects are being worked out here. It is seriously proposed to 
enlarge the Birmingham and Worcester Canal, that small vessels 
and steam barges may travel direct between the sea at Cardiff 
and Birmingham; and a scheme is being examined and 
considered for connecting Sheffield with the sea at Goole by 
means of a canal. 


FIFTY MILES OF LOADED COAL WAGONS, 


Ovr miners who are still talking—through their leaders—of 
striking for a 15 per cent. advance in wages, might be invited to 
consider the present condition of the coal market. A large 
Sheffield Company, which does a great business with the metro- 
polis, was advised by its London agents that on Monday 
3400 loaded wagons were standing at the London depdt of the 
Midland Railway Company, and that all the other railway com- 
panies had similar quantities. It was added that there was 
nothing doing in the market. North-country coal went down 
twice last week—one shilling each time. Our Sheffield corre- 
spondent, who has put himself to some trouble to ascertain the 
facts, states that the various railway companies loading to 
London have no fewer than 15,000 wagons standing full of 
coal. Each wagon measures 16ft. If placed in one continuous 
line, the loaded wagons would extend a distance of between 
forty and fifty miles. Giving only six tons to a wagon, the 
quantity of coal blocked up on the rails is equal to 90,000 tons, 
and it is being constantly increased, 
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Minutes of Proceedings of the Institution of Civil Engineers, with 
other Selected and Abstracted Papers, Vols, 1xxix. to 
lxxxiii. Session 1884-5 Edited by James Forrest, 
Assoc. Inst. C.E., Secretary. London: The Institution. 
1884-5. 

Turse four volumes comprise the tangible work of the 

representative institution of English engineers during the 

working session 1884-5, and they contain a vast quantity 
of information communicated by members, supplemented 
by abstracts giving the essential parts of papers in forei 

Transactions and periodicals published all over the world. 

There is no subject which has been treated in such a way 

as to bring out new information or to throw new light 

upon it by foreign authors that is not dealt with in these 
pages; and there is no question upon which an engineer 
does not feel bound to turn to these volumes for reference 
as soon as he commences to search for anything. The 
Institution still attracts the best papers written, although 
only a few of those received are read and discussed. The 
four volumes contain over fifteen hundred pages, fourteen 
papers which have been read and discussed, thirty-nine 
papers which have not been read, and 278 abstracts of 
foreign papers and articles, As this represents the pub- 
lished work of the Institution, the whole of which passes 
through the hands of the iron secretary, Mr, Forrest, and 


shows nothing, except the annual report, of the work of 
administration, some idea may be gathered of the exten- 
sive character of the business conducted by the secretary, 
and carried through by him and his staff. 

The subjects treated in papers read include “ Electric 
Lighting in Ships;” “ Working Tramways by Steam ;” 
“ Comparison of British and Metric Measure ;” “ The Con- 
struction of Steam Boilers;” “The Metropolitan and 
Metropolitan District Railways and the Inner Circle Com- 
pletion Lines;” “Construction of Locomotive Engines ;” 
“Electrical Regulation of Steam Engines ;” “ Rivers 
Flowing into Tideless Seas ;” “Mechanical Integrators ;” 
“Signalling of the North-Western Railway,” and the 
“Theory of the Indicator.” In some cases the value of a 
paper does not consist so much in the amount of facts it 
contains as in the information which it elicits in discus- 
sion; and although discussions often prove very wordy 
means of conveying a small amount of information, they 
afford the means of obtaining the most recent thought and 
fact on a subject, and of correcting false impressions, The 
discussions as printed in these volumes are very much 
condensed, but they do not, apparently, lose any- 
thing by this. While, however, the value of discus- 
sion must be admitted, and those of the Institution 
are certainly more adequate than those of any other 
with which we are acquainted, the necessity for 
maintaining the high character of papers to be read for 
the two purposes of really giving information and of elicit- 
ing it must not be lost sight of. Most of the papers which 
were read last session certainly do combine both, but we 
are led to the foregoing remarks by the incompleteness in 
this respect of two or three; they are, however, the ex- 
ceptions, and serve only to emphasise the fact that the 
character of the papers is generally high. Vol. Ixxxi. is 
notable as containing several excellent papers, including 
those on the “Metropolitan District and Inner Circle 
Lines,” by Mr. B. Baker, and by Mr. J. W. Barry, the 
“Construction of Locomotive Engines,” with the results of 
the working of those on the Brighton Railway, by Mr. 
W. Stroudley, on “ The Electrical Regulation of the Speed 
of Steam Engines,” by Mr. P. W. Willans. Vol. Ixxxii. 
also contains good papers on “Rivers Flowing into 
Tideless Seas,” as illustrated by the River Tiber, by 
Mr. W. Shelford; on “ Mechanical Integrators,” by 
Professor Hele Shaw; and “On the Signalling of the 
London and North-Western Railway.” ‘The paper on 
“Electric Lighting of Steamships” was satisfactory only 
in the discussion it raised, It was the first paper on its 
subject, and contained but little of that detailed informa- 
tion which might have been expected from anyone who 
took the subject in hand, considering how very extensively 
the electric lighting of ships had, at the date of the paper, 
been carried out under various systems. The paper on 
“The Working of Tramways by Steam” discusses at some 
length the Board of Trade regulations and the financial 
aspects of the subject, but a leading feature of the paper 
is the Kitson tramway engine, which is only partially 
described, the author appearing to be very Ream | afraid of 
giving dimensions of either boiler or engine, or of the 
surface air condenser, or sectional illustrations. The paper, 
however, succeeds in what was probably its chief purpose, 
namely, to show that in all cases steam may be more pro- 
fitably employed by tramway companies than horses, and 
it makes a good many suggestions concerning the working 
of tramways which will no doubt be carried out as time 
overcomes sentimental and temporary objections by the 
education of experience. This paper was by the Hon. R. 

Parsons; and one was read at the same time and dis- 
cussed by Mr. W. Shellshear on “The Sydney Steam 
Tramways.” It gave the results of experience with 
Baldwin, Kitson, and Merryweather engines, spoke most 
highly of the American engines, and amongst other 
things mentioned that the trains on these street rail- 
ways often ran considerably over ten miles per hour, 
but stoppages were only made at stated places as on 
railways, with which they had much in common. 

Amongst the selected papers, or papers not read but 
printed, in this volume, are some of high value. The first 

iven is by Mr. J. W. Wyatt, on the “Art of Making 

‘aper by the Machine, as exemplified in the Manufacture 
of High-class Writings and Printings.” Another is by 
Mr. J. Kraft, on “Compressed Air and Machinery for 
Utilising it ;’ and an important one is by Mr. J. G. Mair, 
on “The Results of some Independent Engine Tests.” 
This is supplementary to a paper much referred to by those 
iheonted In steam engine thermo-dynamics, and published 
in vol. lxx. This paper deals with the somewhat perplex- 
ing uncertainties as to the amount of water in cylinders 
and its effect. The author is disposed to differ from Zeuner 
in some of the conclusions at which he has arrived, although 
Dr. Zeuner’s formule for the exchange of heat between 
the cylinder walls and the working steam are similar to 
those he himself gave in his earlier paper. In answering 
one objection made by Zeuner to the results of certain 
experimental tests, namely, “that owing to the violent 
eddying motion of the steam during admission, and at the 
point of cut-off, the indicator diagram does not give 
the pressures with sufficient accuracy during these 
period” Mr. Mair says:—“It is evident that if the 
steam ports of an engine be quickly closed, the whole 
mass of the steam in the cylinder which has been 
flowing in with great velocity will be suddenly stopped, 
and therefore owing to the eddying motions then set up 
the pressure will not be uniform throughout the mass, and 
a certain period of time must elapse before the kinetic 
energy of motion is transformed into heat and the pressure 
in the cylinder is correctly shown by an indicator ; and if 
the engine is running very fast it may even be presumed 
that the piston reaches the end of its stroke before a state 
of thermal equilibrium is arrived at in the cylinder. But 
the errors made by accepting an indicator diagram as not 
only giving the correct pressures, but also—with saturated 
steam—the temperature due to the pressure cannot be of 
sufficient magnitude to in any way nullify the general 
principles of engine testing, and the measurement of 
the heat exchanges. With steam much wiredrawn— 
that is, where the pressure in the cylinder is much 


Nov. 18, 1885. 


THE ENGINEER. 


379 


lower than the pressure in the boiler or steam pipe— 
allowance should, perhaps, be made, but any neglect in 
taking this correction into consideration cannot seriousl 
influence the action of the sides of cylinders.” In this 
most engineers will agree with Mr. Mair, and if eddying 
had any material effect on the registration of pressure by 
an indicator it would certainly be shown to some extent 
on the admission line, and the true line obtained from 
good engines would be impossible. The author gives the 
results of experiments with single-cylinder engines, with a 
Bull engine, and with Woolf engines. 

Vol. Ixxx. commences with Sir Frederick Bramwell’s 
interesting address, followed by the paper on metric mea- 
sures, which revives an old discussion on questions which 
will probably long remain a matter of opinion. The 
scientific derivation of the metric system is put forward in 
its behalf, but inasmuch as this derivation is as arbitrary 
and as little absolute as any other system, the claims on 
this score are very smallindeed, The metre is undoubtedly 
an awkward length for ordinary measuring operations, 
and the small divisions are equally inconvenient. The 
chief gain by the system is the decimal facility, more 
especially as concerns cubic measures of water. The foot 
and inch, divided into tenths, would be equally advan- 
tageous for measures of length, and the cubic measures, or 
measures of volume, are very little less simple in applica- 
tion under our own than under the metric system. The 
discussion on the paper showed that the general opinion 
held by engineers is strongly in favour of our own system, 
and none of the speakers favoured the rejection of our 
well-tried English system for that of a foreigner not a bit 
more scientific than our own. We have undoubtedly a 
large number of systems of weights and measures which 
are not wanted—such as those used for precious metals, 
for different liquids, and different materials. Our 
English foot is the same as that of many countries; 
it is infinitely more convenient than the metre, and 
our necessities are only that the one system of weights 
should be used. There is not for any reason—except that 
we should use the same measures as France and those 
countries which followed—the slightest necessity for our 
adopting the French metric system, for even if we wanted 
to make our measures of volume directly referable to 
volume and weight of water, we need only make a small 
alteration in our very handy foot length. A reduction in 
the length of the foot by slightly over one-tenth of an 
inch would reduce the cubic foot so that a cubic foot of 
water would weigh 60 Ib. and contain 6 gallons; but inas- 
much as this would only be true fur fresh water at 60 deg., 
it would not be true for sea water or for water at any 
other temperature, or for any other liquid. ‘The advantage 
of the decimal system is very great, but we can use this 
just as much as we like now. For a few purposes the 

nglish foot is now divided into tenths, and for very 
many the inch is divided into tenths, There is no reason 
why the whole practical world should be made to bow to 
the wishes of a comparatively small number of enthusiasts 
who would reduce our measures to the awkward style of 
the metric system, the failure of which is shown by the 
way in which the “demi-kilo” is used instead of the 
50 centigramme, and even the “quart d'un demi-kilo” 
and many others, all showing that the most natural system, 
the binary, will enforce itself. It is a comment in itself 
that one, the last, of the illustrations by Sir F. Bramwell, 
who favours the English measures of easy conversions, that 
the misplacement of a decimal point es the equivalent 
mm. appear ten times too high, namely, 6‘5in. instead 
5. 

The paper on “ Steam Boilers” led toa useful discussion, 
but it was most remarkably devoid of novelty or complete- 
ness, A paper on “The Maximum Flood Discharge from 
Catchment Areas, especially those of India,” is a paper of 
interest to engineers engaged in water supply, irrigation, 
and inland navigation. The author, Mr. James Craig, 
objects to the use of Dickens’ formula for discharge, and 
after investigation — a new and much more comprehen- 
sive expression of his own, one objection to Dickens’ being 
that the area might be a strip infinitely long but almost 
infinitely narrow. Professor Unwin gives the results of a 
series of experiments on the friction of discs in water. 

Mr. Chas. James gives a paper on “ Removing Rocks 
Under Water at Port Colborne,” and Mr. J. A. Longridge 

ives a long paper on “Guns as Thermo-dynamic Machines,” 

ealing especially with initial and recoil velocities. There 
are three students’ papers in the volume, the first being 
by Mr. F. Geere Howard, on “Secondary Batteries,” a 
paper which might now be supplemented by one giving 
new results of experiments. It is announced that Mr. 
Howard will read a paper on the use of accumulators in 
tramway cars. <A students’ paper on “ Trigonometrical 
Surveying,” by Mr. Sabvpagie tine, is followed by one on 
“Gauging Flowing Water,” by Mr. H. T. Turner. 

The papers on the “ London Underground Railways” are 
not only descriptive of the works of these costly lines, but 
they show the changes that have taken place in the prac- 
tice as to construction and proportion of retaining walls 
since the first of the lines was built, a notable feature bein 
the use of invert concrete struts from the foot of one wall 
to the other, thus entirely preventing their movement in 
this direction. In constructing the last part of this 
railway the engineers and the contractors were undoubtedly 
much helped by the experience gained in the previously 
built lines, but the last part involved some of the heaviest 
and most difficult work of its kind ever carried out. 

The paper on “ Locomotives on the Brighton Railway” 
is remarkably complete, and will long form a valuable 
contribution to the literature of locomotive engine design, 
construction, and performance. Our readers have been 
fully informed by engravings and description as to the 
design of Mr, Stroudley’s engines, and to a considerable 
extent of their successful performance. The paper, how- 
ever, supplies valuable information relating to the workin 
of the locomotives as steam engines and steam boilers, an 
upon the cost of hauling different trains at various speeds 
on a railway with a good track, but with many and heavy 

ients, For this information we must refer readers to 
the paper, but as to the performance of the boilers it must 


be remarked that the reader is inclined to doubt the accu- 
racy of records which give from 11 lb. to 13'1 ib. of water 


ly oad pound of coal as the evaporative power of the boilers. 
‘akin 


g calorimetric values and the heat of combustion 
of materials as a guide, 131 lb. is impossible. Are 
we to doubt the calorimetric determinations, or Mr. 
Stroudley’s figures? Is it possible that combustion at very 
high temperatures, as in the locomotive fire-box, obtains 
a higher efficiency from the combustible than has 
been obtained in the laboratory? This is a view 
which has received some support in other directions, but 
it cannot be at present accepted as other than a possibility. 
Mr. Stroudley makes a considerable gain in his coal con- 
sumption by heating his feed-water, by means of exhaust 
steam, to a temperature which reaches sometimes 190 deg. 
As much as 3 Ib, of coal per mile is thus earned, and other 
locomotive superintendents are turning their attention 
again to this matter—which is worth it, and would save 
much more that has yet been saved by compounding. On 
the Great Eastern Railway one of Kirkaldy’s heaters, by 
which the feed will be raised to at least 250 deg., is — 
tested. The discussion on Mr. Stroudley’s paper occupi 
three evenings, and elicited information of importance 
from locomotive engineers from all parts of the kingdom. 

The paper on “ Electrical Regulation of the Speed of 
Steam Engines,” by Mr. P. W. Willans, is a description of 
the requirements in such a regulator, and of the regulator 
made by the author, designed especially for controlling the 
_ of the engine so that it is in direct proportion to 
the work the dynamo it is driving is called upon to per- 
form. Compound winding of dynamos was at one time 
supposed to make such governors unnecessary, and during 
the discussion it was shown to be unwise to assume that 
laboratory or lecture-room experiments and calculations 
could always exceed, or indeed often approach, in value 
the information obtained by the practical electrical engi- 
neer, A few of the teachers are inclined to assume that 
the walls of a technical institute are the fountains of 
knowledge, but this idea gets very rude shakes sometimes, 
when they come before the men who really do make the 
new knowledge. Mr. Willans’ paper is not only valuable 
as a description of electrical governors, but for its original 
information on the dimensions, winding, and power of 
solenoids, 

The first paper in vol. Ixxxii. is by Mr. Shelford, upon 
“Rivers Flowing into Tideless Seas,” as illustrated by the 
river Tiber,a paper which deals with differences between the 
régime of rivers running into tidal seas and of those which 
run into seas such as the Mediterranean, the first having 
no deltas, and the second never being without deltas, 
which affect their flow in several ways. The principle 
upon which English engineers act in improving our rivers, 
namely, carrying low water as far inland as possible, is not, 
in Mr. Shelford’s opinion, applicable to rivers running into 
tideless seas, and he points out the difficulties that obtain 
with the embankment of portions of such rivers liable to 
floods, General rectification of the channels of these 
vivers seems to be the only conclusion to be drawn from 
the paper, but rectification which must be guided by 
special local study, and not by any general principle. The 
paper is suggestive of points for consideration with 
reference to the parts of our main rivers above tidal effect, 
and will be read by river engineers with much interest. 
“Mechanical Integrators” is the subject of the paper 
following this. It is by Professor Hele Shaw, and is pro- 
bably the most complete paper on its subject, both 
descriptive and analytic, that has yet appeared in English. 
His own investigations on this subject have been extensive, 
afford much new information, and many suggestions. 

The paper on “ Railway Signals,” by Mr. A. M. Thomp- 
son, was discussed at great length, but we can only refer 
to it, and also to the last paper read last session, which was 
by Professor Osborne Reynolds, and by Mr. A. W. Bright- 
more, on Indicator, = Errors 
grams.” These papers are only given in abstract, as the 
were not Fmt but will appear in fuil in the posed 
volume, —* with the discussion, which began on 
Tuesday. e subject is one of great interest, but the 
tendency of the papers is to exaggerate the errors as taken 
with existing instruments. Whatever Professor Reynolds 
does, he does well as far as his own work is concerned, 
but in this paper he has so far ignored the work of others 
during the ge few years, that his paper has little value 
except for the discussion which it will elicit. 

Amongst the papers not read but printed in this volume 
is one by Mr. T. Andrews on “ The Corrosion of Metals in 
Sea Water,” and deals specially with the relative corrosion 
of iron and steel, the results of numerous and continued 
experiments, being a confirmation of the extensive experi- 
ments carried out by Mallet many years ago, with all the 
originality and elaborate completeness which marked his 
experimental investigations. 

e cannot and need not follow the contents of these 
volumes any further. We have said sufficient to show 
the comprehensive character of the “ Proceedings” of the 
Institution and of the work carried out under Mr. Forrest. 
These four volumes contain stores of information of which 
we have not been able to say one word, and it is all pre 
sented in a way that places these “ Proceedings” in the 
first rank, both as to character, completeness, finish, and 
facility of reference, A separate volume containing the 
set of lectures delivered last session on hydraulics, has also 
reached us, and contains the opinions of the acknowledged 
authorities on the various branches of the subject. 


The Panama Canal: Its History, its Political Aspects, and 
Financial Dificulties. By J.C. Ropricurs, LL.B. London: 
Sampson Low and Co, 1885, 

A LITTLE over a century and a-half had gone by between 

the time that Frauce was wildly subscribing in the 

eighteenth century to the great Mississippi bubble of John 

Law the English people to the similar South Sea bubble, 

and the time that France almost as enthusiastically sub- 

scribed to the Panama Canal scheme of their countryman, 

M. Ferdinand de Lesseps. We do not say that there is 

any very exact likeness between the two things in which 


the French were called upon to invest, but if Mr. 
Rodrigues’ book is to be aie vor! throughout, the financial 
difficulties of the Panama Canal Company are likely to 
cause a very disagreeable stir before long in Paris. 

The author is perhaps strongly imbued with American 
ideas on this subject, but this need not affect the statistics 
he quotes of the finances of the Panama Company, whatever 
it may do in affecting his opinions as to the amount of 
work to be done in making the canal, He tells us that in 
December, 1879, he accepted a special commission from the 
editor of the New York World to go to Panama, there to 
meet M. Lesseps, and to write his impressions of the canal 
scheme in its different bearings. Since that time he has 
followed the subject very closely, and his impressions of 
1880 have grown into conviction. 

It is unne to follow the author through his pages, 
but we may say that they lead him to the conclusion that 
M. de Lesseps has “ allowed himself to be used as a tool 
in the hands of ambitious people who, in plain words, 
bought his name, in order that they might enrich them- 
selves out of the savings of the artless and enthusiastic 
mass of his own countrymen.” He maintains that M. 
de Lesseps never made a serious study of the scheme until 
it was found that the people did not support the company, 
then he went to Panama with an “ International Technical 
Commission,” organised by himself, and although this 
commission found that the eighteen days’ survey which 
previously had provided all the information for building 
up estimates, was incorrect, and that the estimated amount 
of excavation would be about seventy-five millions instead 
of forty-six million cubic metres, M. de Lesseps reduced 
the estimated cost before he got back to Paris by about 
one-fourth, bringing it down to £33,720,000 instead of 
£42,000,000 as fixed by the Congress, and then 
also further reduced it by eight millions sterling, finally 
bringing the estimate down to £26,320,000. On his return 
he assured the publicthat the Americans were favourable 
to his scheme, compared the work to that of the Suez Canal, 
appealed again for money, and received as result of first 
call nearly six million sterling, of which £1,800,000 went 
straight to the pockets of promoters and concessionaires. 
Mr. Rodrigues tells his readers a great deal about enormous 
sums spent for locomotives and machinery never used, 
because unsuitable; tells more about difficulties not 
expected ; that the percentage for contingencies was 
nhena to 10 per cent., although in the Suez Canal they 
reached 128 per cent., and gives what he holds to be too 
ample evidence that the present company must become 
bankrupt. 

The author spares none of those who have taken part 
in what he styles gigantic frauds in connection with the 
finances of thisscheme, and Americans come in for a pretty 
piece of hard hitting. He says, “As to the American syn- 
dicate, it is one of the most shameful corruption funds ever 
recorded in the history of financial enterprises. Imagine 
this expenditure of £480,000, so that a few men in New 
York might represent the company in America and co- 
operate with it when requested,” and “so that here 
in ~— M. de Lesseps might say that America was all 
right.” 

Those in any way interested in the history or finances of 
the Panama Company should read this book. 


THE DREDGER “MELBOURNE.” 


On page 376 we give illustrations of the compound engines of 
this big dredger. The supplementary engravings of the 
machinery, which we shall give in another impression, will be 
accompanied by a description of the whole. 


Baron SADOINE.—On the occasion of the Antw Exhibition, 
M. E. Sadoine, general manager of the Société John Cockerill, 
Seraing, was made a Baron of the kingdom of Belgium. 

REFERRING TO THE Hupson’s Bay TRADE ROUTE, we recently 
mentioned that a party of engineers set out from Wennipeg on 
October 12th in order to survey the route of the — 
line of railway between that place and Hudson’s Bay. The object 
of this line, the first section of which extends about 300 miles, is 
no less than to open up a new trade route between Great Britain 
and the great North-West of Canada. It is satisfactory to be 
able to state, amidst all the American competition on the other 
side of the Atlantic, that this line has been secured by English 
engineers, and is now being surveyed under the direction of Mr. 
W. Shelford, of Great George-street, Westminster, who has him- 
self just returned from a personal inspection of the country. 


DeatH or Dr. W. B. CARPENTER.—Dr. W. B. Carpenter, 
C.B., F.R.S., died at three o’clock on Tuesday morning, at his 
residence, 56, Regent’s-park-road, from the effects of burns caused 
by the accidental upsetting of a ne ge he was taking a vapour 
bath on Monday. The deceased, who was in his 73rd year, was a 
native of Bristol, where he was born in 1813. He was the son of 
Dr. Lant ro og of Bristol, and was educated in Bristol, at 
University College, London, and at the University of Edinburgh, 
where he graduated M.D. in 1839. He commenced practice at 
Bristol, but resolving to devote himself exclusively to scientific 
and literary pursuits, he removed to London in 1843. Soon after- 
wards he was appointed Examiner in Physiology and Comparative 
Anatomy in the University of Londun, and Professor of Medical 
Jurisprudence in University College, which offices he held until 
1856, when he was appointed to the registrarship of the University 
of London. He was the author of “Principles of General and 
Comparative — »” “Principles of Human Physiology,” 
‘*4 Manual of Physiology,” ‘‘ Principles of Mental Physiology,” 
‘The Microscope and its Revelations,” an ‘‘ Introduction to the 
Study of the Foraminifera,” some able papers in the “‘ Cyclopedia 
of Anatomy and Physiology,” in the reports of the British Asso- 
ciation, in the Quarterly Geological Journal, and in the ‘‘ Philoso- 

hical Transations.” In 1861 the Royal Medal was awarded to 

x. Carpenter by the Council of the Royal Society for his contri- 
butions to physiological science. In 1868 and two following years 
he took a principal part in —— the expeditions fitted out for 
deep sea exploration, which have yielded results of great import- 
ance to physical and biological science, and it was at his and Sir 
Wyville Thompson’s instance that the Challenger was afterwards 
despatched. His reports of those expeditions are contained in the 
“* Proceedings ” of the Royal Society, and in the “‘ Journal ” of the 
Royal Geographical Society. The honorary degree of LL.D. was 
conferred upon the deceased by the University of Edinburgh in 
August, 1871; in 1872 he presided over the British Association at 
its meeting at Brighton; and in 1873 he was elected a correspond- 
ing member of the Institute of France. His last public appearance 
was at the recent meeting of the British Association, when he 
moved a vote of thanks toe Mr. John Murray, of the Challenger 
expedition, 
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COUNCIL HOUSE VENTILATOR, BRISTOL. 


THE VENTILATION AND LIGHTING OF THE 
BRISTOL COUNCIL HALL. 


By Proressor HELE SHAW. 


Tue author, who has from time to time had the honour 
of advising the city authorities of Bristol, was recently con- 
sulted by them with reference to the ventilation of the 
large room in the Council House, in which the general 
meetings are held. This isa handsome room 38ft. by 22ft. 
and 2lft. high, lighted entirely from above through a 
circular opening 17ft. in diameter, surmounted by a top, or 
lantern light in the form of a twelve-sided structure 12ft. 
high, having a flat lead roof, the sides being fitted: with 

late glass. The artificial lighting was obtained from a 
ee and massive brass chandelier hanging from the centre 
of the top light, and carrying twelve argand gas lam 
No special provision has been hitherto made for ventila- 
tion, the requirements of which were supposed to be met 
by the windows in the top light, by two fireplace openings, 
and the one entrance-door, the latter, however, opening 
only to a lobby connected with passages in the building. 
Thus it is not surprising that at meetings of the Town 
Council, lasting several hours, with sometimes as many as 
sixty people present, the atmosphere became almost 
unbearably close. The only remedy for this was to open 
the windows in the top light formed by the large sides of 
glass, the frames of which are simply hinged at the top. 
This, however, Jed to a down-rush of cold air, which 
proved a more serious evil than even the vitiated air. 

The author obtained full permission to out all 
necessary alterations, and at first only pro’ to place 
three inlet ventilators of suitable design, one at one end of 
the hall and two on the side walls, at a height of 12ft. 
from the ground, and to cause these to work in conjunction 
with an extracting ventilator placed above the central open- 
ing. The wall ventilators were made and fixed, and even 
by themselves effected a marked change in the air of the 
hall, when, at the suggestion of the Mayor, Mr. Wathen, 
it was determined to remove the brass chandelier, and 
light the hall by a ventilating sunlight in its place. The 
wisdom of the step is obvious when it is considered 
that, besides being a great obstructionist in the matter of 
daylight, the chandelier was a source of deleterious influ- 
ences, not only on the assembly below, but on the very 
valuable pictures for which the City Hall is noted, one, for 
instance, being a Vandyck of CharlesI. On investigation it 
was found that the roof of the top light was constructed 
in the old cart-wheel style, with a central block of cast 
iron 12in. diameter i 6in. thick, with radiating arms 
3in. wide, as shown in Fig. 1. This rendered it impossible 
to employ any ordinary pattern of sunlight, and a special 
design was made by the author’s brother, Mr. Edward 
Shaw, in conjunction with Mr. A. M. Hunt, to meet all 
the requirements of the case, which Messrs. Strode, of 
London, the patentees of the sunlight, proceeded to con- 
struct. This sunlight—which is p sod, in Fig. 3—has 
forty-two burners, and extracts the vitiated air in three 
ways: (1) By heating the outer cone inside the perforated 
pendant, thus warming the air on its passage towards the 
ventilating shaft; (2) by drawing the air with it as it 
issues into the chamber above the level of the roof; (3) by 
the draught in the flue above. 


Fic! 


In order to fix the sun-burner a hole was cut in the 
centre of the ceiling 3ft. in diameter, and the space round 
the hole between the plaster and the roof protected by 
sheet iron backed with plaster. This space, which was 

'y blocked by the cast iron centre and radiating arms, 


ad to be divided into outer and inner concentric spaces, as | R. 


shown in Fig. 1, the former for the escaping air from the 
room, the latter for the heated products of combustion 
from the burners. Every precaution has been adopted to 
prevent the flow of ‘gases being checked, thus wedge- 
shaped casings have been fitted to the radiating arms and a 
cone to the cast iron centre. Arrangement has been made 
to enable the attendant to regulate the throttle ventilating 
valve, shown in dotted lines, Fig. 3, which acts to prevent a 
down flow of cold air when the burners are not lit, and this 
arrangement is as follows :—Outside the door of the hall 
is fixed a box in such a position that a person standing by 
it can see the sunburner. A handle inside the box can be 
pulled down and secured at any one of a series of holes 
arranged vertically in a plate fixed to the back of the box. 
This handle is connected by means of a wire rope and 
chains to the gas tap lever, which is heavily weighted, so 
that when the handle is released the weight falls and shuts 
off the gas. On its way from the handle to the gas tap 
lever the chain passes over a series of pulleys, one of 
which is fixed to the balanced arm carrying the large 
ventilating valve in the 18in. pipe. When the handle is 
at the top of the box this valve is shut, but on being pulled 
down the small balance weight is overcome and the 
throttle valve opened to an extent indicated by the top 
series of numbers in the box. When the ventilator is 
fully opened the further pulling of the handle turns the 
s on by an amount shown by a second series of numbers, 
The arrangement is such that the gas cannot possibly be 
turned on until the ventilator is fully open, thus entirely 
preventing the gas from collecting in the flue or top light, 
and so causing an explosion, and should the wire or chain 
give way the weights cause both the ventilator and gas 
tap to immediately close. A thorough test has been made 
since the alterations, and both lighting and ventilation have 
given entire satisfaction. H. 8. 
University College, Liverpool. 


TENDERS.S 
For the erection of filter presses, and other machinery in connec- 
tion therewith, for the Brentford Local Board. Mr. F. W. Lacey, 
A.M.LC.E., engineer. 
Messrs. M ve, Alliett, Fryer and Co., Notting £ 8. d. 


Messrs. 8. H. Johnson and Co., Stratford, E. .. .. 1200 0 0 
For making up Albany-road and Bangor-road for the Brentford 

Board. Mr. F. W. Lacey, A.M.I.C.E., surveyor. 
ALBANY-ROAD. s. d. 
Nowell and Rolson, Kensington .. .. .. .. .. 292 00 
R. Trehearne and Co., Battersea - 6200 
J. Mowlem and Co., W: - 210 0 
T. Brunsden and Co., Brentford . 229900 
H. Spicer, Brentford—acce: 215 00 
BANnGoR-ROAD. 
Nowell and Rolson, Twickenham .. .. - 23810 0 
H. R. Trehearne and Co., Battersea - 90 00 
T. Brunsden and Co., Brentford so 
J. Mowlem and Co., Westminster .. .. .. .. .. 19700 
8. Atkins, Twickenbam—uccepted 190 0 9 


Nov 13, 1885, 


THE GRAMME ARC LAMP. 


From the moment when Gramme had invented his dynamo, 
he turned his attention to the production of a good arc lamp, 
and he has worked in this direction for several years. His 
labours have resulted at last in the production of the lamp 
which we illustrate, and which is in successful operation in the 
Antwerp Exhibition. The accompanying section will make its 
construction quite clear. 

The whole of the “regulator” is contained in a case, through 
the bottom of which the 
upper carbon holder passes. 
The mechanism consists of 
two parts, independent of 
each other. The one feeds 
the lamp, the other strikes 
theare. A powerful electro- 

et A A commands 
this latter portion of the 
mechanism. The two side 
rods carry the lower carbon. 
They are connected to 
an armature by two 
stout springs RR. The 
magnet is fixed to the 
frame or case of the lamp 
by a kind of bridge, on 
which it stands as shown. x 7 
The springs R Rcontinually 1 
tend to lift the lower W vi) M 
carbon up. When a current 
passes through the magnet, i 
the armature C is drawn 
down, the resistance of the 
springs overcome, and the 
lower carbon is lowered 
and the are struck. 

Let us turn now to the = 
feed mechanism, in which = 


we see that, as in most arc = 1 4 
lamps with gearing, a train — 

of wheels is put in motion | 

by the weight of the upper } 

carbon holder, fitted with 74 


a rack, taking into ove of 
the wheels of the train. 
The last pinion carries a 
tive-armed fly. The motion 
of this is checked by a 
reheotome detent S, con- 
trolled by an_ electro- 
magnet B. This is the 
most important part of the 
lamp, as its action is such 
that a light does not 
jump, feed being v 

steady. The mode d 
will be readily understood. 
I is the armature of the 
electro - magnet B; the 
detent S is secured to the 
lever L, in which isa regu- 


lating screw M, resting on SN 
the bent spring N. The 
lever moves on a centre V A S 


carried on the bridge piece 
The screw M makes 
spring U opposes 
of the B. 
The current enters the 
lamp at X, which is not 
insulated, so that the whole 
regulator is in circuit. The Fic.t. 
shunt magnet B is, how- 
ever, only in circuit while M rests on N. So long as the 
principal current possesses sufficient intensity, the detent S 
prevents the revolution of the fly with which it engages. If the 
main current becomes weakened by the lengthening arc, more 
current passes through the shunt magnet B, which then draws 
down the armature I, and raising S leaves the fly free to revolve, 
but the moment S is raised, the current is cut off from B, and 
S is suffered to fall again. The operation is immediately 
repeated if the carbon has not descended sufficiently. If the 
parts I L were made light, we should have nothing but a rapid 
make-and-break action, which would not permit a tooth to 
escape at all, or at least without certainty ; but being heavy, the 
action is deliberate, and the fly being fitted with a fan, a very 
pretty step-by-step motion is ensured. We watched the action 
of one of these lamps for some timein the Antwerp Exhibition, and 
found that it generally fed one tooth of the fly at a time, some- 
times two teeth, and very rarely three teeth. In one sense the 
feed was nearly continuous, taking place two or three times a 
minute. The lamp worked very. well indeed. It is to be 
remembered, however, that the current was very steady, and tie 
carbons very good ; but we have no reason to doubt that the 
lamp would perform well even under more unfavourable con- 
ditions. M. Gramme says of his lamp:—“ In all the regulators 
ey constructed, the advance of the upper carbon is determined 
y an electro-magnet and a spring pulling against each other. 
When the influence of the electro-magnet makes itself felt 
sufficiently to overcome the spring—that is to say, when the 
armature is attracted—the distance between the armature and 
the poles being reduced the equilibrium between the spring 
and the magnet is interrupted for a time, and the carbons run 
down further than is necessary.” This is a defect which has 
often been commented on. M. Gramme has got over the diffi- 
culty very satisfactorily, but there are other expedients for 
gaining the same end. The most prominent defect we can find 
in the lamp is that sparking will take place between M and N. 
This is not in itself serious, but sparking leads to bad contacts, 
and a train of minor evils which always ensue. However, we 
have here a very simple and excellent lamp, the performance of 
which leaves little to be desired. Its external characteristics 
are, however, not all that could be desired, and it will be seen 
that no cut out is provided. 


(6) 


SHIPBUILDING IN ITALY.—An iron steamer of 300 tons burden 
shortly be launched at Genoa, from the shipbuilding yard of 
Messrs. E. Cravero, marine engineers at La Foce, She has been 
built for a Genoese shipowner, Mr. A. Nain, who, since 1878, has 
established a regular packet service between Genoa and Rome. 
This vessel will be the it that has hitherto ascended the Tiber 
as far as Ripa Grande. A contract has been given by the Italian 
Government to the same firm for building four nt ge torpedo 
40 metres—13‘1ft,—in length, and are to 


ts. They are to d 
be delivered in sighten months The total cost wil} exceed 
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RADIAL DRILLING AND BORING MACHINE. 


MR. W. ASQUITH, HALIFAX, ENGINEER. 


TH 


s 


LARGE RADIAL DRILLING MACHINE, 

Tue above engraving illustrates a large radial drilling and 
boring machine made by Mr. W. Asquith, of Halifax. It isa 
double-geared machine, self-acting for every movement. It will 
admit articles 6ft. in height under its spindle of a radius of 6ft. 
It is self-contained, and weighs 7 tons. The driving gear being 
self-contained is an advantage as compared with overhead change 
motion, as the operator will more readily change his speed in 
accordance with the size of the drill than when the change 
involves trouble. The drill spindle is balanced, and is so 
arranged that by moving the lever E the nuts are taken 
out of gear with the feed screw, allowing the spindle to 
be freely moved to any position without the loss of time 
involved when the nuts have to be turned to move the 
spindle through any long range, a convenience also felt when 
the machine is used for tapping deep holes after drilling them. 
The arrangements for travelling the arm and spindle slide are 
under the immediate control of the workman, and he can 
travel the arm or splindle slide in the direction required without 
moving from the work he is operating upon. Thus, by turning 
the hand wheel A, motion is communicated through the worm 
and wheel to the horizontal shaft on the top of the radial arm, 
this shaft carrying a bevel pinion which gears into a bevel wheel 
fixed on the slide carrying arm, concentric with the trunnion of 
the radial arm. By. these means the radial arm is caused to 
travel, and its position can be accurately adjusted. The wheel 
marked B enables motion to be given to a worm gearing into 
the worm wheel C. This is fixed upon the some spindle as a 
pinion gearing into rack shown. By means of the wheel B the 
slide carrying the drill spindle can be moved radially along the 
arm, and the workman is enabled to adjust the drill readily in 
the direction required. The lever D is arranged to take the 
worm wheel on the horizontal shaft out of gear, leaving the arm 
at liberty as in an ordinary machine, so that it can be moved a 
great distance quickly. 


HAMILTON'S HORIZONTAL PLANER. 
THE accompanying engraving represents a horizontal planer, 
for joiners, poe makers, wheelwrights, wagon 


builders, &c., as made by Mr. J. Hamilton, of Derby, by whom it | in pattern making ; or wood of unequal thickness transversely 
was in the first instance designed for Messrs. Geo. Fletcher and | can be made of uniform thickness. In all these machines the 
Co., also of Derby, who are large employers of carpenters, | cutter blocks are of mild steel, the bearings are of phosphor 
pattern makers, and joiners. It is adapted for planing, joining, | bronze, and pulleys are turned inside as well as outside the rims 
trying up short lengths, moulding, tongueing, rebating, and | to secure proper balance. It is one of those machines which 


chamfering. It will plane wood up to 12in. wide. The feed is | being only partly automatic, enables men to do a great deal of 
by hand. As an important improvement in the machine, the | miscellaneous work not of set kinds, and to save time enormously. 
addition has been made of Hamilton’s angling table, on the | Anyone employing even less than a dozen carpenters or joiners 
front or feeding side of the cutter block, which enables wood to | would find, it is claimed, a great saving of time result from 
be made of an unequal thickness transversely, which is useful ‘ having a machine of this kind constantly running. 
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Nov. 18, 1885. 


RAPIER’S PENDULUM TITAN. 


a5 


THE PENDULUM TITAN. 


THE accompanying engraving illustrates a new form of titan 
for harbour and breakwater work, which is being brought out 
by Messrs. Ransome and Rapier, under Rapier’s patent. A 
model was exhibited in the Inventions Exhibition, London, 
South Galleries, North Court. The Titan is constructed spe- 
cially for the formation of structures consisting of “ péle méle” 
concrete or other blocks. All the motions of the machine are 
actuated by steam power, including lifting, lowering, turning, 
travelling, altering the radius, also working the capstans on the 
lower floor. The capstans are worked by means of a shaft 

down through the centre pillar of the crane, and 

are for haiding trucks and performing labour generally. One of 
the chief uses of the Pendulum Titan is that illustrated, namely, 
for throwing out truck loads 
of broken stone to form the 
foundations of breakwaters, 
and, secondly, for setting the 
large blocks of concrete of 
which breakwaters now 
mainly consist. For throw- 
ing out broken stone it is 
furnished with a cradle, sus- 
mded by chains from the 
jib head. This cradle is 
brought up close to the foot 
or base of the crane, and 
there held by a detent, on a 
level with the rails, and in 
this position a loaded truck 
is hauled by the capstans on 
to the cradle, and held fast 
by a self-acting hook. The 
cradle is then released from 
the deient, and it is allowed 


the fish from the fishing ground to Para, while the latter will 
usually be employed in trawling. Both vessels are fitted with 
every modern appliance for saving labour in working the heavy 
trawling gear, a powerful steam winch being provided in con- 
junction with veering bitts and guide rollers in the bulwarks, 
while the after end of the beam is controlled by means of blocks 
ona strong davit on the quarter. The fish hold is abaft the 
machinery. It is insulated in the most approved manner, and 
cooled so as to enable the fish to be preserved in a good and 
marketable condition even in the hot, equatorial climate of 
Northern Brazil. The refrigerating machinery is placed in the 
engine-room, and in each case consists of one of Lightfoot’s 
patent Universal dry air refrigerators, of the vertical type, made 
by Messrs. Siebe, Gorman, and Co., London. These machines 


to swing, pendulum fashion, 
with the loaded truck upon 
it; and when the limit of 
the swing is reached, the 
cradle becomes tilted andthe 
wagon is emptied of its con- 
tents. The cradle then 
swings back to its starting 
point and is there caught by 
the detent. The empty 
truck is then drawn into a 
siding by a rope worked by 
the steam capstan, and the 
cradle is ready for another 
loaded truck to be run on to 
it, and swung out as before. 
The Titanis to be made to throw out forty trucks, each containing 
10 tons of stone, per hour to a distance of 100ft. to 150ft. For 
setting large blocks of masonry the machine can be used as a 
powerful crane. 


STEAM TRAWLERS FOR BRAZIL. 


Towarps the close of September Messrs, Cochran and Co. 
launched from their yard at Birkenhead two steam trawlers, 
named respectively Esperanca and Fé, intended for service on 
the coast of Brazil. Besides being the pioneers in what promises 
to be a new and important industry in that part of South 
America, these vessels several special features of interest. 
The hulls are built of steel from the same model, the scantlings 
being fully equal to Lloyd’s requirements, and, as will be seen 


-from the illustration above, the appearance of the vessels 


is very handsome. The length of the hulls is 90ft., the depth 
9ft., and the beam 17ft., the tonnage—builder’s measurement— 
being 115. The vessels are fitted with “turtle-backs” forward, 
and a bridge with steering gear, and telegraph communication 
to the engine-room, so as to enable the man at the wheel to have 
entire control. ‘The galley is placed amidships, and the crew 
space forward. The officers’ quarters are also forward of the 
machinery, and consist of a roomy and well lighted and venti- 
lated saloon extending the full breadth of the vessel, from 
which two other rooms are entered. 

The machinery of the two vessels is precisely similar in 
arrangement, but the Esperanca has considerably greater power 
than the Fé, as the former is required to do the work of carrying 
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STEAM {TRAWLER FOR BRAZIL. 

work with remarkable smoothness, and give promise of very 
successful results, the trials showing that the fish rooms could 
easily be reduced to below freezing point with a couple of hours’ 
running. The Esperanca is fitted with a pair of inverted direct- 
acting compound surface-condensing engines, having cylinders 
15in. and 30in. diameter and 1ft. 10in. stroke, and a large steel 
boiler with two furnaces. The Fé has similar engines, but of 
smaller power, the cylinders being 13in. and 26in. diameter and 
lft. 6in. stroke. At the trials the machinery proved capable of 
driving the vessels at speeds of 104 and 9 knots respectively, 
and every part worked with perfect smoothness and regularity. 
The engines are very easily handled, and can run ata sufficiently 
slow speed to ensure successful trawling. All the work con- 
nected with both vessels, with the exception of Lightfoot’s 
patent dry air machines, has been executed by Messrs. Cochran 
and Co., and we believe the result of their labour has been 
extremely satisfactory to all concerned. 


AN IRRIGATION CANAL IN CALIFORNIA. 


Pusuic attention in this country has lately been much centred 
upon the ship canal, and the world at large has long been 
deeply interested in that more gigantic work, the Panama 
Canal, but these are by no means the only undertakings of this 
class that are now progressing and deserve notice. In many 
parts of the globe there is a revival of the canal system, either 
for the purpose of communication simply or of irrigation. The 
latter object is the principal ground of a great scheme now 
being worked out in California, General public interest does 


not at present largely attach to that part of the world, but it has 
been in recent years, and still is, the scene of several extensive 
enterprises involving immense capital and vast labour. The 
Merced irrigation canal is the latest instance of bold venture in 
this far-away land. The San Joaquin Valley is a wide-spreading 
region, which, since the subsidence of the mining mania, has 
been given up to the less exciting but more certain occupation 
of wheat growing. The wider country, styled Merced country, 
embracing this valley stretches nearly a hundred miles west 
from the Sierra Nevadas, the town of Merced being about 
140 miles from San Francisco on the Southern Pacific Railway. 
The chief town has a population of about 2000, but beyond its 
limits there is a considerable ranching community, and the 
whole district has an air of prosperity and energy. But fertile 
as this great tract of land has 
been hitherto, it is required to 
yield yet larger results, and 
with a view to greater pro- 
ductiveness this irrigation 
canal is being constructed. 
The ultimate cost is expected 
to be between one million and 
a-half and two million dollars, 
and already a sum of 700,000 
dols. has been expended upon 
about 17 miles of completed 
work, The total length of the 
canal will be between 35 and 
40 miles, and it is designed to 
water an area of somethi 
like 40 miles by 20 miles, an 
render it suitable for richer 
and more delicate crops than 
wheat. Some years ago a 
similar venture was started, 
powers being obtained for 
iggi a canal from the 
M river through very 
much the same country as 
that now being worked upon; 
but the work stopped on the 
completion of a few miles. 
The idea has been revived with 
greater—indeed, every—pro- 
spect of success, nearly half 

e task being now accom- 
plished. 

This canal starts from the 
river Merced, ten miles below 
the town of that name, and 
thence it proceeds across the 
most fertile stretches of land for the distance already mentioned. 
The slope of the land is described as gradual and easy, along 
which the canal can be carried with but a slight elevation, the 
general grade being lft. to the mile. It is not intended to go 
to the labour and cost of so raising the conduit as to spread the 
water over the land on the upper side, which will therefore not 
benefié by the work, but with scarcely any artificial means the 
water will flow freely and abundantly over the country on the 
lower side. Operations were commenced early in 1883, and the 
work has gone on continuously, as many as 500 men being 
employed at once during certain periods, many of these being 
Chinese. For the first ten miles the canal is 60ft. wide at the 
bottom and 10ft. deep, falling to 50ft. width and 8ft. depth. 
At one part of the course a tunnel one mile in length has been 
made rather than follow a wide deviation otherwise necessary. 
The top width of the canal varies from 70ft. to 100ft., and the 
work of excavating this big “ ditch” has been enormous, as will 
be readily supposed. The greater part of the ground is, how- 
ever, tolerably loose gravel, but there are some reaches of hard 
and obstinate material which will only yield to explosives, The 
lighter material is ploughed up by means of huge ploughs 
weighing 600 lb, apiece, each drawn by a dozen or more hardy 
mules, and it is then removed by numerous large scrapers 
specially constructed for the purpose. The ploughs penetrate 
deeply into the ground, throwing it up freely for the 
scrapers. This, in brief, is the nature of the task which has 
been steadily pursued day after day for nearly three years, and 
which will probably occupy as many more. From the starting 
point the water will be carried on to Merced by pipes, and the 
people throughout the district are indulging in glowing visions 
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f the wealth the canal works will bring them. The land has 
already gone up in value some hundreds per cent., and, greater 
increase being anticipated, those who now own the acres are 
keeping a tight hold upon them. It is expected that through 
the agency of this canal and its lateral branches the land 
will be converted from wheat fields into orchards and vineyards, 
the soil and climate being suitable for that purpose, and the 
present proposal is to split up the country as far as possible into 
homesteads of moderate dimensions, 


HYDRAULIC BOILER TESTS. 


THE substance of the report of the committee of the United 
States Master Mechanics’ Association appointed to report on this 
subject is given herewith. After reprinting the circular and ex- 
plaining that realiring the fact that it is the general practice to 
combine other tests with hydraulic, they had ventured so far to 
exceed their instructions as to solicit information on other tests in 
connection therewith ; and after putting in the complaint that only 
thirteen answers had been received from 240 circulars sent to as 

e thirteen replying the circular, three are entirel: 
opposed to hydraulic tests, one saying he thinks it an inj rad 
boiler ; and another says he has seen a boiler tested to 120 lb. by 
hydraulic pressure, that leaked at every joint, but was perfectly 
tight under an equal pressure of steam. Of the ten members 
reporting who favour hydraulic tests, all give decided preference to 
hot over cold water as giving proper expansion to the parts, and 
favour the introduction of hot water in preference to firing the 
boiler filled with cold water, as the want of circulation by this 

lan is likely to produce unusual expansion ; and while some favour 

requent tests and others think them only necessary after general 
repairs to boilers, they all recommend careful inspection to detect 
pitting and grooving, and hammer tests to detect defective stays 
and braces. The excess of tests over working pressure recom- 
mended by different members varies from 25 1b. to 401b., and 
while they do not consider the test at rest conclusive as to its 
perfect safety under all conditions of service, yet they consider it 
as conclusive as any test under such condition. 

Mr. Lawson, of the Lawson Non-explosive Boiler Com ny, to 
whom a circular was sent, replies :—“ I think hydraulic tests 
desirable with pressure sufficient to discover leaks and weak parts 
which might escape the eye, and as often as there is reason to think 
that parts of the boiler may have become weak from corrosion or 
other causes, I think a pressure not exceeding one-fifth of the 
tensile strength of the boiler can do no harm to the seams.” 
Mr, Johann, of the Wabash, St. Louis, and Pacific Railway, says 
he is decidedly opposed to the excessive cold hydraulic test, as S 
considers it liable to create a defect where none previously existed; 
but uses the hot hydraulic ‘pressure, applying it with the Rue 
boiler test-—with which most of you are doubtless familiar—and 
connecting to a system of steam pipes running to the pits. 

Mr. Barnett, of the Grand Trunk, favours careful measurements 
of the boiler both under pressure and after pressure is removed, to 
determine if any alteration of shape occurs or permanent set after 
after h 

our committee, after a somewhat extended experience in i 
both new and old boilers, added to what ee ‘aie 
gathered from other sources, would respectfully recommend that 
all boilers intended to carry ordinary pressure in service should be 
tested when new to 1801b. hydraulic pressure by introducing hot 
water ; and after the boiler shall have become warm, 80 as to 
produce uniform expansion, the pressure to be applied, and a 


careful examination made to determine if any change of shape is ls 


a in any of the parts that would indicate weakness in 
esign or material; and an examination after pressure is removed 
of stays and braces, to see if any weakness is developed or undue 
strain thrown upon individual members; for we are thoroughly of 
the opinion that a new boiler that will not stand a hot water 
gee of 180 Ib, without movement of its parts or overstraining 

not absolutely safe to stand the strain of service through its 

or a bsequent tests, preceded by a careful inspection, as 
pane | of stay bolts by hammer tests, we would recommend & 
hydraulic pressure by hot water of not less than 25 lb. above work- 
a test the only perfect one for 

» in ch as it reaches eve: int and exposes ev 

defect possible to reach at rest. Defects et, 
or position, might escape other methods, will not escape this. We 
also believe hot water to be sufficiently elastic to thoroughly 
equalise the pressure, and as it will expose a leak more readily 
than steam, and can be much more economically applied, and is 
also much more cleanly in its application, we most heartily recom- 
mend it as the most proper test available. And now, in conclu- 
sion, we approach the question of the frequency of tests with some 
trepidation, but inasmuch as the efficiency of any method d d 


must be understood that the foregoing rules apply to all boilers, 

whether located at the shops or at outlying points, and that they 

are in the direct charge of the master mechanic in whose district 

they may be placed. The dates of all tests and examinations must 

be og a A reported to this office, giving also the general condition 

ll hn boilers, and noting any stay-bolts or braces found to be 
en, 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, October 31st. 

MANUFACTURERS of railway material of all kinds are excep- 
py thay The railmakers have closed large contracts within 
a few days, and the brokers here are now in negotiation for heavy 
sales, which, if placed, will probably fill the rail mills with orders 
to April lst. Bridge builders and structural iron makers are full 
of orders, and inquiries are received which indicate that prices will 
firm, motive works are suffering a 

epression, as way companies are repairing old engines a 
making them answer. Car works are running to about one-half 
capacity, although in some cases two to three months’ work is 
an The iron and steel works throughout the country are 
barely securing as much business as is executed, and in some direc- 
tions prices are weakening. The manufacturers of machines, 
blocks, lathes, and tools of all kinds are quite busy with orders 
that will keep their works busy up to the end of the year. 

The new steel cruisers for which contracts were by the late 
Administration with Mr. John Roach will be completed. The last 
Congress appointed a Commission to report upon the policy to 
be adopted by the Government to secure a supply of ordnance and 
armour-plates. The Commission has investigated the facilities of 
a good many manufacturers, and have sent out circulars asking 
for specific information, and will meet in New York on Novem- 
ber 17th to consider the answers, and to give hearings to any parties 
desiring to be heard. 

The improvement in manufacturing and trade circles is indicated 

the decline in the surplus reserve since July 15th from 

,000,000 dols. to 30,000,000 dols. A large amount of capital is 
being called out of the vaults, though the rate of interest is very 
low, and will likely continue low, because of the abundance of money. 

Quite a number of new enterprises pas nro a large amount of 
capital, are under consideration ; and unless something unusually 
depressing shall intervene, a large amount of important engineer- 
ing and railway enterprises will be undertaken on the opening of 
spring. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE iron market is disarranged by the notice for a reduction of 
wages which has been given by the ironmasters. Buyers ———- 
that the reduction will lead to lower prices. Ironmasters explai 

that there is no room for further ease, ins consumers are preferring 
to delay the distribution of orders until after the arbitration, 
which, it is expected, will occur early next month. Meantime, the 
works keep fairly active, although specifications are not so brisk as 
could be wished. Sheets still lead the market, and makers have a 
good deal of work in hand. Prices are very varied, and range from 
£6 15s. for galvanising doubles up to £7 17s. 6d. and £8 for 


Black sheets of the Woodford brand delivered to out-ports are 
quoted £8 for 20 gauge, £9 10s. for 24 gauge, £11 for 26 gauge, 
and £11 10s. for 28 gauge. Woodford crown close annealed sheets 
are £9 10s. for 20 gauge, £11 for 24 gauge, £12 10s. for 26 gauge, 
and £13 for 28 gauge. For best qualities 30s. per ton more is 
demanded on each gauge, and for double best a yet further 30s. 
per ton. Siemens-Martin steel sheets stand at £13 for 20 gauge, 
£14 10s. for 24 gauge, £16 for 26 gauge, and £16 10s. for 28 gauge. 
Charcoal sheets of the Woodford make are £16, £17 10s., £19, and 
£19 10s., according to gauge. 

In nr? Sn there isa good business doing, and makers en 
confidently of —- Prices keep firm, and Crowther Brothers 
and Co. quote charcoal plates, 22s. per box; ordinary charcoal, 
20s.; best coke, 18s. 6d.; common coke, 16s, The extras for each 
X are 5s. 6d. per box on best charcoals, 5s. on second quality, 5s, 
on best cokes, and 4s, 6d. on common cokes. In lead and terne 
coated sheets, of which Crowther Brothers and Co, make a 
speciality for the use of hardware manufacturers, the firm are 
fairly well occupied, and quote No. 3 lead singles, £13; B lead, 
cold rolled and close annealed, £17; B terne, £18; charcoal terne, 
£20; CC lead, hard singles for cotton can manufacture, £12 10s.; 
doubles, £13; and lattens, £14 10s. Annealed tin sheets the firm 


upon its systematic application, we are constrained to recommend 

& periodical inspection and test every twelve months for the first 

two years of the life of a boiler, and thereafter every six months of 
in service, 

@ committee, which consisted of W. N. S e, W. L. 
Hoffecker, and D. O. Shaver, also submitted the Garon boiler- 
test rules of the Pennsylvania Railroad as a part of their report, 
as in their opinion among the best extant :— 

‘Boilers of locomotives.—The boilers of new locomotives must be 
subjected to an hydraulic pressure of 25 lb. per square inch above 
their rated working pressure before going into service. This test 
must be made once a year for the first two years, and thereafter 
every six months. When boilers are being tested, the foreman of 
the machine shop having under his charge the repairs of locomo- 
tives must attend personally, remaining outside, while an assistant 
examines the fire-box from the inside. A record of all tests must 
be made, giving dates, and anything worthy of mention, which 
must be signed by the foreman and the person assisting. The 
boiler must be heated to near the boiling point of water before the 
test is commenced. Special examination of the stay bolts of loco- 
motives in service must be made not less frequently than once 
every week, An inspector especially trained for the service must 
tap each stay-bolt from the fire-box side, and judge from the sound 
which of them are broken. When these examinations are made 
there must be not less than 301b. of steam pressure upon the 
boiler, which will produce sufficient strain upon the stay-bolts to 
cause the separation of the parts of broken ones, Should the 
boiler not be fired up, the examination can be made after drawing 
all the water from the boiler, in which case the vibration of the 
sheet after striking the bolt will indicate any unsoundness, The 
latter test is preferable when it can be made without inconvenience. 
He must keep an accurate record of the location of each imperfect 
bolt, and report the same to the master mechanic, who will decide, 
from the position of the bolts and the construction of the boiler, 
whether the locomotive must be withdrawn from the service. No 
locomotive must be allowed to remain in service when there are one 
or more stay-bolts broken in the top row. The dates of all tests 
of boilers and examinations of stay-bolts must be given by the 
Toad foremen of engines on their monthly reports to this office. 

‘ Stationary boilers,—Stationary boilers carrying 100 lb. pressure 
per square inch must be tested in accordance with the instructions 
e- for locomotive boilers, including the examination of stey- 

Its. Stationary boilers carrying less than 100 lb, pressure per 
square inch must be subjected to a hydraulic pressure of 50 per 
cent, in excess of their rated pressures once in every six mont 
and a special examination made of the stay-bolts both before an 
after the pressure has been applied, in the manner described for 
the examination of the stay-bolts of locomotives. Stationary 
boilers of odd types, such as those used over heating furnaces, 
must be tested the same as other stationary boilers, so far as the 
Pressure and dates of test are concerned, and must be examined 


quote: Best coke, £24; best charcoal and best soft steel, £26 ; and 
extra best charcoal, £28, 

Marked bars remain steady at the standard quotation of £7 10s., 
whilst for the common sorts £5 is about the minimum. Second- 
class sorts are £6 10s. down to £6. 

Shoe and tie bars are realising fair sales, though export demands 
in the last-named branch have not much increased. Angles and 
tees are in moderate demand at £5 10s. to £5 12s. 6d. for common 
sorts. Inquiries for good lots have come to hand in those sections, 
but without much augmentation in sales so far. 

Hoops are pretty well inquired after for the colonies, and there 
is a moderate business doing in girder iron and plates for home 
use. Common hoops are abundant at £5 10s, at works; gas tube 
strip, £5 2s. 6d. to £5 5s. Tank plates, £6 15s. to £7 and on; 
boiler plates, £7 10s. to £8 and £8 10s. 

Steelmasters are not finding that amount of custom from 
makers of ordinary merchant and galvanising sheets which they 
had hoped for. Sheet makers state that it pays them better to 
continue to use puddled iron. The introduction of steel blooms 
and billets into the sheet mills means, they declare, a reduction in 
the output at once of something like one half. The outlook for 
the puddling process is, therefore, better than it had at one time 
been imagined was likely. Neither is steel making rapid progress 
among constructive engineers here. Engineers, indeed, reiterate 
their former expressions of opinion, that for structural purposes 
iron will continue to hold its own for a — time. The increased 
oxidation of steel is held to be no light disadvantage. But a more 
serious drawback is the want of reliability which is declared to be 
still a characteristic of much of the steel put upon the market. 

Sales of pigsare slow. Prices for the better classes show a little 
more firmness than those for mixed and cinder pig, of which there 
are still, here and there, heavy stocks on hand. A good many 
buyers have completed contracts which will last them until after 
x -~* till 55s. to 57s. 6d. ines, 42s, to 45s 

-mine pigs are s 8. 6d. -mines, 
and cinder pigs, 32s. 6d. to 35s. eh F oe are mostly quoted 
53s, to 54s, The Tredegar brand is quoted 54s. for No. 3, and 43s, 
oo nes quality. Northampton pigs are 38s.; and Derbyshires, 

is. to 40s. 

There are now thirty-five furnaces in blast in South Staffordshire, 
an increase of three upon last year, and the average make per 
furnace has also increased. 

A good attempt will be made by certain of the constructive iron- 
work manufacturers here to obtain a contract which the City of 
Liverpool isintending to give out for the wrought iron girders and 
other ironwork necessary for carrying New Pall Mall over the 
Waterloo tunnel of the London and North-Western Railway. 

The standard quotation for iron roof work is regarded at the 
present time as £12 ton and upwards on trucks in Staffordshire 
and for iron rivetted girders £10 per ton and upwards. Galvanised 
shedding for agricultural purposes is priced on the basis of £35 for 


with reference to the particular construction of each boiler, It ° 40ft, length, 


Railway wagon builders in Birmingham speak of a much better 
demand for iron underframes and wagon ironwork generally than 
for — carriages and wagons. Some concerns are very well 
off in the ironwork departmert, while in the body-building shops 
they are very quiet. 

Railway fastenings are in slow demand. The Patent Nut and 
Bolt Company, Smethwick, however, on account of the unique 
position which it has established, keeps a favourable exception, 
and is still able to command a good deal of work of one sort or 
another. The increasing extent to which our home trunk lines 
are manufacturing their own railway fastenings is regarded by 
makers as eapecrg | for not a little of the present ny and 
at the same time the competition of the German, in, and 
French makers is increasing in neutral markets, A revival in 
foreign railway construction would be heartily welcomed by the 
Staffordshire makers, 

Cast iron pipe manufacturers are mostly well engaged, but the 
work has to be accepted at a fine figure. c 

The wrought iron tube trade is not as active as it usually is at 
this season, even in the gas branch. The competition of German 
firms is still formidable on the Continent ; but in this country and 
the colonies English makers have now got prices at a level which 
defies competition. be rivetted tubes for waterworks are in 
brisk demand for colonial and other markets. ey 

Some interesting experiments with a new fire ex aisher 
patented by Mr. Reuss, of Manchester, have been condu in the 
presence of the Birmingham Watch Committee. The ——- 
is specially designed for household use, and consists only of a 
cylinder no larger than a big wine bottle, fitted on toas hose 
pipe, which may be attached to a water tap. The cylinder con- 
tains a chensiaht preparation, which being dissolved as the jet of 
water shoots through it, generates carbonic acid gas. 

In the school recently started in Birmingham by Mr. —- 
Dixon, chairman of the School Board, a valuable engine of tech- 
nical education has been put into the hands of the operative classes, 
which should do a great deal towards placing Birmingham artisans 
on a level with those of foreign countries in this respect. The 
school already contains 200 boys, and in its first year earned nearly 
£600 in Government grants. 

The Birmingham les Council have just discussed the ques- 
tion of fair versus free trade, and have given an adhesion to the 
continuance of our present commercial policy. The Council also 
resolved: ‘‘ That they viewed with regret the answers given by the 
local Chamber of Commerce to the Royal Commission, that trades 
unions and the laws affecting the hours of labour have been some 
of the causes of the present depression.” 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

hester.—Busi throughout all branches of the iron trade 
in this district still drags on in a dull, depressed manner, as it will 
probably continue to do for the remainder of the year, and the 
tendency of prices is downwards. Makers do not openly quote 
reduced list rates, but these are only really adhered to in a few 
instances where they have still a considerable weight of iron to 
deliver against old contracts, and are content for the time being 
to remain out of the market. Where orders are wanted there is a 
disposition, in face of the present discouraging outlook of the 
market, to accept very low figures rather than allow business to 
pass, and in some instances prices are taken that are almost, if not 
quite, as low as those ruling prior to the recent rise in the market. 
There was a tolerably large attendance on the Manchester Iron 
pac on Tuesday, but there was again very little business 
done. e Lancashire pig iron quoted rates remain at about 
38s. 6d. to 39s., less 2} per cent., delivered equal to Manchester, 
and local makers show little or no disposition to come below these 
figures, although they are considerably above what buyers are pre- 
to give, and also above the prices at which some of the 
incolnshire brands are being offered. ‘For district brands 
uotations range from 38s. to 38s. 6d. and 39s. to 39s. 6d., less 
5} , delivered here ; but even the minimum figures do not bring 
forward any buying. North-country iron is being offered in this 
district at almost as low prices as ever, and best named brands of 
Middlesbrough foundry are to be got at under 41s. net cash, 
delivered be to Manchester, whilst Scotch iron is offered freely 


at under makers’ prices. Ridapnh 

Hematites continue in very poor demand and low in price, good 
foundry qualities being obtainable at about 51s. 6d. per ton, less 24, 
delivered into this district. ' 

In manufactured iron there is still only a very slow trade doing, 
and with works getting short of orders there is a growing weakness 
in prices. The average basis of quoted rates remains at £5 5s. per 
ton for bars delivered into the Secabaiter district, and some of 
the leading makers still hold to this figure as their minimum 
price, but for prompt specifications there are makers of both Lanca- 
shire and North Staffordshire bars who are prepared to come as 
low as £5 2s, 6d. per ton, with hoops to be bought at £5 12s. 6d. 


per ton. : . 

The condition of the engineering trades continues without 
improvement from the general slackness previously reported. In 
exceptional cases there is activity on special work, and as illustra- 
tions of this, I may mention that Messrs. Hulse, of Salford, who 
have large orders in hand for special tools, are under the necessity 
of again extending their works by the building of an additional 
erecting shop, which will cover in what was previously their open 
yard. Messrs. Goodfellow and Matthew, of Hyde, are also busy, 
and amongst other orders have in hand a pair of special engines 
of 600-horse power for Woolwich, two pairs of Corliss engines, 
350-horse power, for Indian mills, together with the requisite 
gearing ; pt an a pair of 400-horse power engines and mill gearing 
for a local firm, two travelling cranes, one for Liverpool and the 
other for the Admiralty, together with a ber of small high- 
pressure engines, and a high-pressure condensing engine of 
70-horse power for the South of England. Other similar instances 
might also be mentioned, such as Messrs. Hetherington and Co., 
of Manchester, who have a very large order for cranes in hand ; 
but these are exceptional cases, and do not at all represent the 
general condition of trade. ‘ 

When so much stress is being laid, as at the present time, on the 
importance of a more practical training in our schools, especially 
in connection with mechanics and engineering, it will be of interest 
to note a visit last Friday by a number of pupils under Mr. 
Thos. Jones, teacher of engineering and engineering drawing at the 
Central Board Schools, Manchester, to Messrs, Wm. Barningham 
and Co.’s Ironworks, Pendleton, Salford. The visit was for the 
express purpose of seeing the process of iron manufacture in actual 
operation, and the pupils saw the pig iron puddled, hammered 
under the steam hammer, and then rolled out into puddled bars 3 
afterwards cut up into short pieces, re-heated and rolled out into 
rails, angle iron, and round bars. Great interest was manifested 
in watching the various processes and in listening to the explana- 
tions which were given by the managing director, Mr. I. Bowes, 
and the foreman of the works. To the pupils an opportunity was 
thus afforded of acquiring really practical owledge, which would 
render much more intelligent their school studies of the subject, 
and if similar visits to works, where available, could become a 
systematic portion of ordinary school instruction, it would probably 
help forward considerably the practical and scientific training, the 
importance of which in connection with our various branches of 
iedeiey has been so much urged of late. 

The practicability of working coal at much greater depths than 
hitherto has been generally thought possible was strongly urged 
in the course of a paper on ‘The Long Wall System,” by Mr. 
W. E. Garforth, a mining engineer of Normanton, before the 
members. of the Manchester Geological Society on Tuesday. The 
two main difficulties to contend with were, he said, (1) The 
pressure due to the weight of the superincumbent strata; and (2) 
the increase of temperature owing to the greater depth from # 
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surface. With regard to the first difficulty, it had been shown 
that a proper system of working allowed the subsidence of the over- 
lying strata to be regular, and by the weight being thrown on the 
goaf, a large portion of the pressure was taken from the face, and 
the coal was saved from being crushed. A further advan’ might 
be obtained by holeing in the dirt above and below the which 
tended to lessen the resistance. By packing the goaf close up to 
the roof and ripping above the same, the height of the roadways 
could, at a reasonable cost, be maintained sufficiently long for the 
coal to be won, and roadways made in the goaf, which gave off no 
inflammable ge, when consolidated, were preferable for ventila- 
tion to those driv 

roadways could be maintained, and sudden outbursts of gas avoided, 
either in a system of working which caused frequent breaks, by 
bore holes, or by driving return air ways in the overlying seam. 
There were other matters connected with the working of deep 
mines which should also be considered, for instance—that the 
subsidence of the surface, owing to the increased thickness of the 
strata, and the number of inations was more regular 
than in shallow workings; that the average yield per foot 
per acre would prove to be more in many mines in the future than 
in the past; that if the sectional area of the roadways could be 
maintained, as he believed they could, large volumes of fresh air 
could be circulated through the mine, and by increased splitting 


could be changed more p avenge A that men were now working at | 1884. 


upwards of 1000 yards without experiencing the difficulties 
that were at one time tow There ae the natural advan- 
tages connected with deep mining, such as less water than in 
shallow mines; probably the cost of pumping water in the 
past had been greater than the extra a F . for keeping the road- 
ways in the future; that inflammable gas was not met with in greater 
quantities at 1000 
the temperature not increased at the same rate as anticipated. 
After many inspecti of the deepest mines now being worked— 
and in the case of the Ashton Moss Colliery, near Manchester, the 
depth was over 1000 yards—he had come to the conclusion that 

e last generation of colliery managers expressed doubts 
about winning coal at 500 yards, and their fears were probably of 
equal value with the doubts expressed by some people of to-day. 

The coal trade is without material 3; the colliery pro- 
prietors in the Manchester district maintain the advance in prices 
put on at the commencement of the month, but in other dis- 
tricts there has been no appreciable upward movement. House 
coals move off pretty oe. but other sorts for irenmaking, 
steam, and general trade requirements continue bad to sell, and 
plentiful in the market. 

Shipping has been rather more active, with slightly better prices 
being got in some instances at Liverpool and Garston. 

Following the 10 per cent. advance in wages that has been given 
to the men in the Manchester district, the miners’ conference at 
Manchester last week decided that notice should be given generally 
for a similar advance. So far as the colliery proprietors in south- 
west Lancashire are concerned, they are very resolute about not 
entertaining any advance of wages in the present state of trade. 

Barrow.—C jal busi here is very much handicapped 
at the present moment by political considerations, which are 
exercising the minds of all classes. But trade is so dull in all its 
branches that if any new orders of moment were offering they 
would readily be picked up by scores of makers who are in want 
of work, and whose establishments, speaking generally, are very 
indifferently supplied with contracts. The requirements of con- 
sumers of hematite pig iron are very limited, and the markets, 
which at one time were open to local producers of this class of 
metal, are now in many instances closed either actually or practi- 
cally. For instance, very little is being done with America, and 
only a limited trade is being done with continental users, who 
are now able to supply themselves very readily by means either of 
imported Spanish ore or by the adoption of the basic process, which 
in many cases has taken place on a fairly large scale. On colonial 

t the busi doing is comparatively small, and the enquiries 
with a view to further orders are not only few in number, but are 
accompanied with a total absence of either spirit or enterprise. 
Many people are entertaining the belief that the trade of the 
country, so far as iron is concerned, has not reached its lowest 
point ; but it is difficult to conceive how it can be possible to reduce 
matters to a lower point except means are found for getting cheaper 
raw material on the one hand and cheaper labour on the other. 
Working men are now paid very low wages, and it is equally 
difficult to see how they can take less wages unless they can get 
cheaper food, cheaper rents, &c., and of this there is not much 
prospect. Steel makers and shipbuilders are alike very indif- 
ferently employed. Iron ore and coal are in limited consumption 
at late values. The engineering trades are fairly employed in the 
marine department, but are doing very little in general orders. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

has promptly corroborated what I mentioned 
some time ago as to the Milton and Elsecar Ironworks. Admiral 
Douglas, his agent, noticing the statement that three distinct 
offers had been made from persons desirous of taking and carryin; 
on the works, writes to the Sheffield Telegraph to say that at the 
time of Mr. Dawes’ lease expiring in 1879, e endeavour was 
made to 1e-let the works, and amongst others Messrs. Newton, 
Chambers, and Co. were invited to take to them; but after inspec- 
tion and due consideration they declined, stating that they could 
not be worked to advantage. Admiral Douglas adds :—‘‘ No 
distinct offer was ever made to either Earl Fitzwilliam or myself, 
and no terms were ever suggested or discussed.” This ought to 
settle the controversy. 

Mr. George Wilson, chairman of the Cyclops Steel and Iron- 
works-——Messrs. Charles Cammell and Co.—has returned from 
St. Petersburg, where he has been on business connected with the 
Kolpino Works near that city. The company some time ago came 
to an arrangement with the Russian Government, whereby armour 
plates could be produced there under English superintendence. 

The coal trade continues very dull, in spite of the raw November 
ie and there are no indications whatever of any improve- 
men: 

The Board of Trade returns for October again show a serious 
decrease, as compared with the corresponding month of 1884, in 
the different productions which interest the Sheffield district. In 
hardware and cutlery the total value exported was £261,313, as 
compared with £284,856 and £328,141 in the corresponding month 
of 1884 and 1883. The decreasing markets are: Ruasia, from 
£5068 to £4684; Germany, from £18,413 to £12,678; Holland, 
from £8777 to £7264; Spain and Canaries, from £6437 to £3881; 
United States, from £25,958 to £24,758; Brazil, from £12,351 to 
£11,223; Argentine Republic, from £10,412 to £9336; British 
Possessions in South Africa, from £5955 to £4877; British East 
Indies, from £27,379 to £27,014. The in ing markets are: 
Frarce, from £11,416 to £14,417; foreign West Indies, from £5011 
to £5999; Australasia, from £57,487 to £58,566. 

In steel rails the values for October of 1883-4-5 are respectively 
£329,635, £230,392, and £168,591. No business was done during 
last October with Russia, Germany, Egypt, Mexico, or Italy; 
Spain and Canaries has fallen from £9193 in October, 1884, to 
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decrease, 
the values for October of 1883-4-5 being respectively £448,698, ' 41s, 


en in pillars of crushed coal. The area of the | being 


is than at one-third that depth; and that | ,,) 


£345,539, £318,123. Spain and Canaries has decreased from 
£12,601 to £1809; United States, from £2141 to £692; Brazil, 
from 18,799 to £12,124; Argentine Republic, from £48,447 to 
£43,479 ; Chili, from £2455 to £82; Peru, from £3152 to £190; 
British North America, from £61,182 to £8273; Australasia, from 
£73,004 to £37,655. British East Indies shows a very decided 
increase from £83,630 to £157,985. To British Possessions in 
South Africa the value of £35,417 was sent in October of 1883; in 
October, 1884, the value dropped to £3185, and last month it had 
risen to £8158. 
Unwrought steel shows slight improvement, the value last month 
ing £99,272, as compared with £97,414 for October, 1884 
France fell from £9089 to £6906, and the United States from 
£25,176 to £21,263; but the trade done with other countries has 
advanced from £63,149 to £71,103. In October of 1883 the value 
exported was £120,261. 
Pig iron was exported last month to the value of £200,590, 
against £282,910 and £385,192 for October of 1884 and 1883 
tively. The chief decreasing markets are Russia, Germany, 
Holland, Belgium, France, Italy, United States, and all other 
countries except British North America, which has increased from 
£17,323 to £18,979. Hoops, sheets, and plates are also lower, 
though not to the same extent, the values exported last October 
being £325,476, against £333,450 for the corresponding period of 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Cleveland pig iron trade continues in an extremely dull and 
almost stagnant condition, there being few inquiries and fewer 
les. Very little was done at the market held at Middlesbrough 
on Tuesday last, and prices remained without appreciable alteration. 
Merchants’ price for No. 3 g.m.b, was 31s. 9d. per ton, which is 
about the same they a What 
business is for prompt delivery only. Merc occasionally 
offer to os ogtety at 32s, to 32s, 3d. ton, but with the 
present dismal outlook consumers are in no hurry to commit them- 
selves. Most of the makers keep out of the market altogether, but 
there are two or three firms who are ready to accept 32s. for No. 3, 
provided delivery be promptly taken. Forge iron is steadily main- 
tained at 30s. 9d. per ton. 

Warrants are to be had at 32s. 6d. per ton, but there are few 
inquiries for them. 

Messrs, Connal and Co.’s Middlesbrough stock of pig iron 
increased 1125 tons during last week, the quantity held on ar 
last being 114,586 tons. On the same day their Glasgow s' 
was 635,298 tons, being an increase of 2533 tons during the week. 

The shipments of pig iron from the Tees ti very ti 
factory. Up to Monday last only 15,832 tons had been shipped 
since the Ist inst., as against 25,179 tons during the corresponding 
portion of last month. 

The Cleveland ironmasters’ returns for October, published on 
the 3rd inst., have turned out decidedly unfavourable, showing as 
they do an increase in stocks of pig iron of 14,182 tons for the 
month. Of the 154 blast furnaces in the district, only ninety-five 
are now at work. The output of pig iron of all kinds was 204,391 
tons, that being an increase of 2239 tons as compared with the 
output during September. The stocks in the entire district at the 
end of October amounted to 443,609 tons, representing an increase 
of about 155,000 tons during the last twelve months. 

In the finished iron trade the p ts do not improve. The 
demand is poor, and at prices now obtainable makers are not eager 
to book orders. Many of them have in fact decided to suspend 
operations altogether, as they cannot work except at a loss. Prices 
are as follows :—Ship-plates, £4 10s. to £4 12s. 6d. per ton; angles, 
£4 5s. to £4 7s. 6d.; common bars, £4 15s. to £4 17s. 6d.; steel 
plates, ship quality, £6 12s. 6d.; and steel angles, £6 5s.—all f.0.t, 
at makers’ works, less 24 per cent. 

The West Marsh and Britannia Ironworks, belonging to Messrs. 
Dorman, Long, and Co., are still idle, but it is rumoured that 
arrangements are being made to start again shortly, the men being 
willing to accept greatly reduced wages rather than remain idle 
for an indefinite length of time. 

Messrs. Jones Brothers, Middlesbrough, have decided to close 
their works entirely for a time. Their plate-mill has been stand- 
ing for several weeks, but hitherto they have had two sheet mills 
in operation. The ever-increasing difficulties of carrying on the 
iron manufacture, together with the absence of any margin of 
profit, have now compelled them to suspend operations altogether 
and wait for better times. At the moment there are no finished 
ironworks of any kind in operation at Middlesbrough, and the iron- 
workers are walking about the streets. 

Messrs. Bolckow, Vaughan, and Co., have had a serious break- 
down in one of their large steel mills at Eston. The repairs are 
progressing rapidly, however, and by next week they expect to be 
again at work. 

The Cleveland blast furnace men have sagomt their willingness 
to submit to a 25 per cent. reduction of wages, but positivel 
refuse to have anything to do with the sliding scale. loti, 
sliding scales seem unpopular with the workmen in almost every 
branch of the Northern iron trade. 

Great attention is now ce wale to the reduction of cost of 
production of iron and steel products of all kinds. If the ele- 
ments of cost of a ton of bar iron be carefully analysed, it will be 
found that when royalties and railway carriage on all raw materials 
used are paid for there is only sufficient left to provide for the labour 
of various kinds necessary to produce the bars at current 
rates. In other words, there is now no margin at all for interest 
on the capital of the coalowners, mineowners, smelters, or manu- 
facturers, nor anything for profit. This is rather a serious state 
of things, and cannot last indefinitely. It is on such grounds that 
strong appeals are likely to be made to railway companies and 
royalty owners to lower their rates, and so help to save the trade 
from the unprecedented difficulties which now surround it. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a good deal of speculative business in the 
warrant market, but the legitimate inquiry for Pigs shows no im- 
provement. The shipments are small, amounting for the week to 
7617 tons against 7818 in the preceding week and 6783 in the 
corresponding week of 1884. A very considerable quantity has 
been sent to Russia and a large shipment to Italy, but the other 
countries are buying sparingly, and the trade with Germany and 
France has become much con’ Since last report one furnace 
has been relighted at Coltness, but another has been put out of blast 
at Calder, so that the total number in operation remains at 91 against 
96 at this date last year. There is a considerable reduction in the 
imports from Cleveland, but large stocks of this iron are held in 
Glasgow. The deliveries of pigs into Messrs. Connal and Co.’s 
Glasgow stores are larger than usual, the addition in the past 
week amounting to between 2000 and 3000 tons. 

Business was done in the warrant market on Friday at 41s. 6d. 
cash. Monday’s market was active, with transactions at 41s. 6d. 
to 41s, -, closing at 41s, 74d. cash. The quotations on Tuesday 
forenoon were 41s. 7d. to 41s. 84d., and again 41s. 74d. cash, and 


in the afternoon 41s. 74d. to 41s. 8d. cash. Business was done on | Rol 


Wednesday at 41s. 7d. to 41s. 9d. cash. To-day—Thursday— 
transactions took place from 41s. 104d. up to 42s. 6d. cash, the 
advance being due to some coalmasters promising advanced wages. 

The market values of makers’ eg are :—Gartsherrie, f.o.b. at 
Glasgow, per ton, No. 1, 45s. 6d.; No. 3, 43s.; Coltness, 48s, 
and 44s.; Langloan, 47s. and 44s.; Summerlee, 47s, 6d. and 
43s.; Calder, 51s. 6d. and 43s8.; Carnbroe, 45s. and 42s. 6d.; 
Clyde, 45s. 9d. and 41s, 9d.; Monkland, 42s, and 39s, 6d.; Quarter, 
6d. and 30s, 6d.; Govan, at Broomiclaw, 42s. and 39s, 6d.; 


Shotts, at Leith, 47s. and 46s.; Carron, at Grangemouth, 51s, 
and 47s.; Kinneil, at Bo'ness, 43s. 6d. and 43s.; Gl ock, 
at Ardrossan, 45s. and 41s, 6d.; Eglinton, 41s, 6d, and 38s, 6d.; 
Dalmellington, 42s. 6d. and 40s, 

The total shipments for the year to date are now 391,186 tons, 
against 479,275 in the same time last year. 

The past weck’s shipments of iron and steel manufactured goods 
from G w embrace rey the value of £7070; sewing 
machines, £5126 ; steel goods, £3750; and general iron manu- 
factures, £33,000. The latter, including £12,450 worth of iron 

ipes for Yokohama, £5780 pipes and tubes for ag erg 4 and 

a and £3880 pipes, sheets, and roofing for New South Wales. 

n the coal trade there is a good business doing. Shipping coals 
are still in request, and the 7 for household sorts is improv- 
ing. The week’s shipments included 25,332 tons despatched from 
Gene, 159 tons from Greenock, 1750 from Port-Glasgow, 1812 
from Irvine, 6062 from Troon, 7816 from Ayr, 3425 from Leith, 
and 17,320 from Grangemouth. In Fifeshire the business 
is active both in shipping and inland orders, and the coals 
are for the most part cleared away as they are brought to the 
bank. A large proportion of the coal shipments on the east 
coast are for northern European ports, and it is anticipated 
that the inquiry for this trade will slacken at an early date. 
There is a scarcity of shipping tonnage, and freights are moving 
slightly upward. The increase in the price of intimated two 
weeks ago in the Glasgow district is not likely to become at all 
general. Noadvance has been obtained either for main or steam 
coals, and it is only the very finest qualities of household ee 
which a rise can be obtained, and even as regards these the full 
amount of the 1s. advance is not regularly paid. 

Encouraged by the result of the Midland Counties ballot, the 
miners of Lanarkshire are again agitating for an increase of pay. 
The men talk of a strike at their meetings now to enforce the 
advance. As the rise in the price of coals affects only a very few 
of the masters, it is difficult to see how they can raise wages at 
present, and the general belief among coalmasters on ‘Change in 
Glasgow this week is that the colliers will make no serious movo 
on this side of the Christmas holidays, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Ir exports fairly represent the condition of the coal trade, I 
should say that business was again beginning to look up; but they 
are not the surest gauge, as one week steamers come in plentifully 
and clear off the sidings, while coalowners’ books do not show any 
alteration for the better. Yet, so far as Cardiff is concerned, a 
better tone is beginning to be shown, and coalowners of position 
have openly acknowledged their impression that ‘‘ we have reached 
the lowest depth, and are now about to ascend.” In best steam 
and small steam there is more animation, though not yet sufti- 
ciently marked to tell much at the collieries. 

Newport does not show quite so well as it did, house coal having 

in drooped. At Caerphilly there are rumours of a sale of the 
Black Vein Llantwit Colliery, which have disturbed the neighbour- 
hood, as now a re-start will not be likely for some months again. 
Other colliery speculations, principally in house coal, are hanging 
fire. This is to be regretted, as now would be the best time for 
sale, and money is abundant. A small start in house coal has 
begun at Walnut Tree, which will be a boon to the district, as the 
Works Colliery at the Drift is stopped. 

I am informed that No. 3 seam has been struck at the new 
colliery at Ynyscadidng, proving 2ft. 6in.; and that the 9ft. is now 
safe at Ynysybwl. This latter colliery having now all the seams 
in splendid form, promises to be one of the finest in the district. 
Tylor’s coal company, Penderyss Rhondda, is being floated as a 
limited company, capital £200,000 in £10 shares. e iron com- 

nies appear to be fortunate in securing coal contracts. Dowlais 
Polds several, Cyfarthfa and Ebbw Vale are also fortunate, and 
last week the Tredegar Company secured one for the Waterford 
and Limerick Railway. 

I have no general improvement to record in connection with any 
branch of the iron and steel trade. In fact, things appear to be 
getting worse, and the lower classes of labourers on the works, 
principally Irish, are suffering considerably. Rhymney is very 
quiet of late; ps iprenag shows little signs of stagnation, but the 
accumulations of stock are immense. The Messrs, Crawshay are 
carrying out the traditions of the family, making freely in the 
most depressed times, and I hope will be repaid for their courage. 

The lament amongst ironmasters is that the life of a steel rail is 
so long that unless we can get Burmah, China, or some other 
country opened out for railways there is not sufficient demand to 
keep all going in this country. It has been s' ted that a 
maxim of Mr. Menelaus should be carried out—‘‘If there is no 
demand for steel rails, make what there is a demand for.” The 

uery is, to what purpose can steel be applied, and one “‘ Constant 
ik er of THE ENGINEER” says, get a good malleable article as a 
substitute for pitwood. We import a great proportion of the 

itwood used, and to use malleable steel would be a double benefit. 

give the idea place for what it is worth. In many places—on ‘he 
face, for instance—it might be used in coal-working with or without 
a wooden shoe. 

It is reported that the scheme to transfer one of the iron indus- 
tries of the North to Newport, Mon,—that of the Messrs, Nettle- 
fold—has been abandoned. 

There is to be a resumption of work at Tondu, both at the forges 
and furnaces, next week. The stoppage has iasted nearly seven 
months, and the men will now resume work at a reduction of 5 per 
cent. 

Speaking to a tin-plate manager a few days ago, he expressed 
himself as dissatisfied with the tone of things. He admitted that 
in the past few years there had beena ¢ increase in demand ; 
Vet,” he said, ‘‘do what we will, stocks increase.” ‘* The fact 
is,” he added, “‘ there are too many in the trade, and t as is 
the use of tin-plate, increasing, one might say, daily, make 
increases too. The stop week has told well, but when the men 
work they dash away, and soon make up for lost time.” There 
is, emphatically, too much capital embarked in the trade. 

Prices have slightly drooped since my last, and ordinary cokes 
have been sold as low as 14s. to 14s. 6d. This, however, does not 
represent market quotations, Siemens’ and Bessemer’s have 
declined from 3d. to 6d. 

At a meeting held in Swansea last Saturday, it was agreed to 

y the legal expenses of all workmen who defend themselves 

Tom paying money to Se peg that is not due, The attention 
of workmen was also called to the mode of payment at Morriston. 

I am glad to note hopeful progress at Swansea. The Harbour 
Trust is going in for powers in the next Parliament to carry out 
important extensions, &c., of the Prince of Wales Docks. The 
Rhondda and Swansea Bay line has been further opened to 
Cymmer, and is generally progressing. 


LAUNCH OF THE PALAMED.—On Noveinber 6th the 8.8, Palamed 


faction. wa on the adjustment of her compasses the 
iddlesbrough to take in a cargo of iron for 


built by Messrs. Andrew Leslie and Co, for the Ocean Steam- 
ship ae of Liverpool, was taken on her trial trip. The 
dimensions of the vessel are as follows :—Length, 320ft. ; temdih, 
36ft.; and depth, 27ft. 9in. Her engines, constructed by Messrs. 
bert Stephenson and Co., are of the Holt’s tandem design, 
having cylinders 27in. and 58in. diameter, with a stroke of oft, 
Vober, 1959, the value sent to the States was 250,055, braz and indicating 1500-horse power. Steam is supplied from one 
decreased from £16,751 to £9661; Argentine Republic, from large double-ended steel boiler, fitted with Fox’s patent corru- 
£20,096 to £12,055; Peru, from £2749 to £83; British North gated furnaces, weighing 75 tons, The engines worked smoothly 
America, from £54,019 to £7463; Australasia, from £60,839 to and well on the trip, and, we are informed, gave the highest satis- 
£27,111. The chief increasing markets are: British Possessions 
in South Africa, from £2816 to £6856; British East Indies, from 
Liverpool, is is the first of four similar vessels now being built 
and engined by the same firm. 
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NEW COMPANIES. 


bo following companies have just been regis- 
tered :— 


A. Tylor and Co., Limited. 

This company proposes to take over the business 

of A. Tylor and Co., of the —- Colliery, 
situate at Tylorstown, Glamorgan. It was regis- 
tered on the 30th ult. with a capital of £200. ,000, 
in £10 shares. The purchase consideration is 
£120,000 in fully-paid shares, and the payment 
and discharge of the debts and liabilities of the 
vendors in connection with the business and pro- 
perty. The subscribers are :— 


Isabella aw, field, Sussex, widow... 
+a. E. ‘Tylor, 117, Leadenhall-street, colliery 


agent... 
Bright, 117, Leadenhall-strect, merchant 
ff, colliery agent 
Newgate-street, “colliery pro- 


or 
Coop r, “14, George- -strect, Mansion House, 
charte! accountant 


*J. J. Tylor, 2, Newgate-street, ‘engineer’ ° 
The number of directors is not to be less than 
five; qualification, 200 shares; the first are the 
subscribers denoted by an asterisk, and Herbert 
Kirkhouse and John Albert Bright. The com- 
pany in fap meeting will determine the re- 
muneration of the board. 
Anglo-Canadian Asbestos Company, Limited. 
This company proposes to purchase from Messrs. 
Irwin, Hopper, and Co., of Montreal, upon terms 
of a contract of the 26th ult., certain "lands known 
as the Eureka and Emelie, situate in Quebec, for 
the raising of asbestos and other minerals. It was 
registered on the 2nd inst. with a capital of 
£50,000, in £2 shares. The subscribers are :— 


Henry peal Worrell, 14, Linden-grove, Nun- 
head, solicito oe ee 
E, T. Collis, 70, road, N., clerk 
Jones, 124, Cassland- Hackney clerk 
J. Pearce Rull, 1, Bassien a ‘road, Shepherd's- 
“push, house "agent 
J. B. Fryer, C.E., 14, Ranelagh- -road Harlesden .. 
R. Hawker Jones, 4, 
C, P. Simpson, 35, Effra-road, Brixton, ae 
The number of directors is not to be less than 
three nor more than six ; qualification, 50 shares ; 
the subscribers are to appoint the first. Remune. 
ration, £200 per annum to the chairman, £200 per 
annum to any resident , and £100 per 
annum to each other director. 


Beaumont Company, 


This company was registered on the 3rd inst. 
with a capital of 210,000, in £10 shares, to pur- 
chase the plant and ‘business of tunnel driving 
carried on by Colonel Beaumont and Thomas 
John Bewick at the river Mersey and elsewhere, 
and to extend such business. An unregistered 
agreement of the 28th ult. regulates the purchase. 


F. E. Blockett ana, 26, Kensington- 


gardens-terrace, e 

Wm. Potts, “Hornsey-rise, 
accountan' 

Bewick, CE., "Haydon Bridge, Northumber- 


1 
1 
1 
Henry O'Niell, 83, Philip-road, Peckham, ac- 
countant 1 
E. Brooke, Grove Cottage, Twickenham, “clerk : 1 
A. A. Cubitt, 59, Mercers-road, Holloway, clerk. 1 
E. A. L. Elvins, ’9, Appach-road, Brixton, clerk. . 1 
The number of directors is not to be less than 
two nor more than five; the subscribers are to 
appoint the first ; qualification, shares or stock of 
the nominal value of £200; remuneration, £8v0 
per annum, and a further "£100 for each 1 per 
cent. dividend on the preference and ordinary 
shares over £7 per cent. per annum, 


Bilton Portland Cement, Blue Lias Lime, and 
Brickworks Company, Limited. 

This company proy to purchase the business 
of Portland cement, hydraulic lime, and brick 
manufacturers, carried on by Mr. J. Dumbleton 
Pinfold, at New Bilton, near Rugby. It was 
registered on the 3ist ult. with a capital of 
£40,000, in £10 shares. The subscribers are :— 


Arbuthnot, 34, Fenchurch- 


merc! 
J. J. Lockhart, 34, Fenchurch-street, merchant . ‘ 
J.W. Pinfold, Rugby, emgineer 
W. A. Porter,’ Mincing- wiame, Clerk, 
W. 8. Lockhart, C.E., 7, Fenchureh-street .. 

A B, Rodyk, 7, Mincing-lane, solicitor... .. .. 
D. Pinfold, Rugby, engineer .... 


Registered without special articles. 


George Richards and Co., Limited. 


This company proposes to purchase the letters 
patent, dated fen January, 1884, No. 169, 
granted to George Richards for certain improve- 
ments in machinery for planing and smoothing 
wood by revolving and fixed cutters ; and also to 
eed over ed of George Richards and 

njamin Chew man, trading as rge 
Richards and Co., at Broadheath, Cheshire, and 
elsewhere. It was registered on the 29th ult. 
with a capital of £50,000, in £10 shares. The 
subscribers are :— 


8 

*J. E. Mathewson, Upperthorpe, Sheffield, engi- 
neer. 

“Tilghman, ‘Bellefield ‘Works, ‘Bhefield 


™ Bowdon, ‘iron merchant... 
*George Richards, Altrincham, engineer 
~John B Richards, Altrincham, engineer .. 
T. Ashton, Moss Side, Manchester, cashier 
R. Johnstone, Hulme, Manchester, bookkeeper. . 

The number of directors is not to be less than 
three nor more than eight; the first are the sub- 
scribers denoted by an asterisk ; eos one 
share; the company in gene! meeting will 
determine remuneration. The purchase con- 
sideration is 2400 fully-paid shares, 


onl 


J. B. Orr and Co., Limited. 

Upon terms of an aapnenent of the 16th hay 
this pro he 

manufacturers o d dealers in, silicate aor 

and ‘other articles, carried on at Charlton, Kent, 


by the Silicate Paint Com . It was regis- 
tered on the 4th inst. with ‘p capital of £50,000, 
in £1 shares, The consideration is £32,000, pay- 
able £7000 in debentures, and the balance in fully- 
paid shares, The subscribers are :— 


*J. B, Orr, 46, Cannon-street, chemist .. 

*Major-General W. P. Barwell, Rochester .. .. 12, 

E. Kead, 5, Austin Friars on 60 

T. H. Weeks, 51, Bread-street, ‘solicitor 

W. J. Nevill, jun.,, Carlton Club . Pa 

C. Winch, 4, Lancaster-place, Strand, solicitor. 

T. Jukes, "ola Charlton, bookkeeper .. oe 

jun., Westcome Park, 8.E., clerk 
Willoughb; by, 4, Lancaster-place, solicitor 1 

wth two first subscribers are aerated directors 

80 long as they may each hold 1000 ordinary 
3 qualification for other directors, 50 shares. 

The company in general meeting will "determine 

remuneration, 


Linde British Refrigeration Company, Limited. 

Upon terms of an agreement of the 28th ult., 
this company proposes to acquire and work the 
British Letters Patent, No, 1458, dated 5th April 
1876, for improvements in refrigerati and 
freezing apparatus, and Provisional Letters 
Patent, No. 9612, dated 12th August, 1885, for 
improvement in the manufacture of ice, _— 
to Carl Linde, of Wiesbaden, Prussia. 
registered on the 3lst ult. with a capital of 
£100,000, in £10 shares, with the following as 
first subscribers :— 


by Wiesbaden, and Royal Hotel, Black- 
G. Herbert Lloyd, Springhill, ‘Birm mingham a, 
manufacturer 

Royal “Hotel, “Blackfriars, and 


W. Heilgers, 22, "Greak St. Helen’ 8, East India 

merchant oo ce 
*Ewing Matheson, 32, Walbrook, engineer 
Carl van Royal Hotel, Blackfriars, 

The number of directors is not to be less than 
four nor more than eight; qualification, 50shares ; 
the first are the subecribers denoted by an asterisk, 
and five others to be appointed by the above 
signatories. The company in general meeting 
will determine remuneration, 


Metallurgical Association, Limited. 

This company was registered on the 29th ult. 
with a capital of £300,000, in £1 shares, to acquire 
and work patents, and to act as patent agents and 
brokers. The subscribers are :— 

Wm. Adams, 85, Gracechurch-street, public 
accountant .. .. .. «. > ca’. ee 
G. Lomer, 115, Palace-chambers, Westminster, 
Cc. 5, Dundinald-road, Wimbledon, 

cler’ 
H. G. Barlow Alexander, 125, “Hampton- road, 

Forest-gate, mercaant 
J. Rohr, 24, Barrington-road, Brixton, ‘merchant 
P. Thaine, 51, St. John’s Park, Blackheath, 

accountant 
Lieut.-Col. R. P. ‘Hare, 12, Queen's Mansions, 

The number of directors i is act to be more than 
seven nor less than three; the subscribers are the 
first; the company in general meeting will deter- 
mine remuneration. 


Railway Sleeper and Steel Company, Limited, 

Upon terms of an ammens of the 22nd ult., 
this company p certain inven- 
tions of Mr. Samuel Rideal, of Wards-buildings, 
Deansgate, Manchester, and patents in connection 
therewith, for improvements in the manufacture 
of bolts, nuts, spikes, screws, rivets, and similar 
articles used as permanent way fastenings; for 
improvements in wheel tires, and for improve- 
ments in the manufacture of metal sleepers and 
chairs combined, for railway purposes. Upon 
terms of an agreement of med rd ult. the com- 

ny further proposes to purchase from Mr, James 
Fiastley Procter certain lands, buildings, machi- 
nery, and effects, at Droylsden, Lancaster. It 
was registered on the 31st ult. with a capital of 
£10,000, in £5 shares, to carry on the business of 
manufacturing engineers and workers in metal. 
The consideration for the inventions, &c., is £500 
cash and 700 fully-paid shares. For the property 
referred to in the second agreement, the con- 
sideration is a perpetual yearly rent charge of 
£73 15s., the payment of £1500, and the allot- 
ment of 60 fully-paid shares, The subscribers 
are :— 


J. Hartley Procter, Bolton, architect, oe 
8. Rideal, C.E., D ae 
w. Jukes, West Gorton, ironfounder .. 

R. Procter, 22 Booth-street, Manchester, solicitor 
J. Ashworth, Haslingden, cashier 

T. Hum ys, Sale, ergata skip and hamper 

manufacturer 
J. Morris, Salford, engineer 


Most of the regulations of Table A are » adopted. 
Directors’ qualification, £100 in shares or stock, 


Parker's Electric Wire Corporation, Limited. 
Upon the terms of an agreement of the 23rd 
September, this company proposes to acquire the 
Letters Patent, No. 4781, A.D. 1883, granted to 
Mr. J. G. Parker, for improvements in con- 
ductors of electricity. The company was regis- 
tered on the 2nd inst. with a capital of £100,000, 
in £5 shares. The purchase consideration is 7500 
fully-paid shares. The subscribers are :— 


roe ® Easton, C.E., 11, Delahay-street, West- 
minster 
E. R. Robson, 9, "Bridge-street, “Westminster, 
architect 
E, Andrew, 9, 2, Bridge -street, Westminster, Parlia- 
J. Gree} Gresham-buildin Basinghall- 
. 8. Green, 
street, merchant. . 
W. E. Blenkinsop, 15, Farlsfield- ‘road, Wands- 
worth-common, manufacturing chemist .. .. 
Herbert Morris Winch, 48, Horsleydown- “lane, 
clerk .. oe 
J. G. Parker, C.E., 11, Queen Victoria-street os 


Registered without special articles. 


PRODUCTION OF ALUMINUM IN THE UNITED 
StaTEs.—The amount made in 1884 was 1800 troy 
ounces, an increase of 800 ounces over the pro- 
duction in 1883, At 75c, per ounce; the total 
value was 1350 dols, 


THE PATENT JOURNAL. 


Applications for Letters Patent, 


*.” When patents have been “‘ communicated ” the 
name of the communicating party are 
printed in italics. 


8rd November, 1885. 


18,223, Rounpasouts, J. Parker, Hull. 
13, 224. Inon and StText, E. Young, Dulwich. 
13,225. WasHina Apparatus, M, F, D. UC. Dannmcyer, 


ndon., 
13,226. Wire Ro: , Hartlepool. 
13, Sockets of SPADES, A. E, Stayner, 


18,228. Apparatus for Copyina Music, A. W. H. 
Wood, Ullesthor 


orpe. 
18,229, Wire Matrresses, W. Brookes, Manchester. 
13,230. Maxine Tea and Correz, T. L. Reeve, Bir- 


13,231. Nur Locks, F. G. Stark, London. 
13,232. Fire ALAkM Apparatus, J. U. Wilson and M. 


18,233. Stone Currers’ Toots, T. Woods, London. 

18,234. AUTOMATIC SELF-ADJUSTING Exectaric InpI- 
cators, P. Jolin and T. Ballard, Bristol. 

13,235, SmoKERS’ COMPANIONS, W. Singleton and E. 
Priestman, Sheffield. 

18,236. SEWING Neexpves, R. Chidley, Middlesex. 

13,287, Preventine Waste in Tappino Casks, H. W. 
Robinson and C. J. Smith, Northampton. 

13,238. AppaRaTus for IxpicaTine TEMPERATURE, J. 


urrie, Glasgow. 
13, 280. Nors, J. E. G. Pickering, 
13,240. Courier for Wacons, G. F. Martin, 


18,241. and Finisuine T. H. 
Johns, Loudon. 

18,242. Avromaric Extinction of Firg, J. Hickisson, 

13,243, ApvERTIsING, E. J. Hayball, London. 

18,244. HorizonTaL Winn Enaings, R. Biddle, London. 

13,245. REVERSIBLE Lip and RinG-scREW FASTENING, 
C. L. L. Lloyd-Jones, London. 

18,246, for PHOTOGRAPHIC PURPOSES, 

ven, Loni 
ag oom SMOKE-PREVENTING CHIMNEY Port, H. W. Head- 


d, Leyton. 
13,248, Suppiy Vatves for Cisterns, W. Carr, London, 
Compound Enornes for Stream, W. Jarvis, 


bury. 
13,250. Pumps for Liquips, W. Jarvis, 


13, 251, CasH Trays for Cash Boxes, &, W. Jarvis, 
Banbury. 

13,252. Hanp Parcer Carrier, E. G. Brewer.—(A. H. 
Beaufery, France.) 

13,253. Cass, T. D. crag London. 


13, 254. CaBLe Coup.inos, H. Gale, London 

13,255. Can ,Brakes, H. J, Haddan.—(J. F. Mal- 
linckrodt, United States.) 

13,256. Macuines, P. Jahn, London. 

13,207, on or Fountain PENS, C. W. Robinson, 


13,258. _ nr or Fountain Pens, C. W. Robinson, 
13,259. oe Sxiss, &c., G. L. Fevre and C. Tissier, 


18,260. for Sme.tinc Zinc Ores, L. Klee- 

man, London. 

13,261. Rott for Paorocraruic CAMERAS, 
A. M, Clark.—(&. and H. 1. Anthony and Co., United 


Biates tes.) 
13,264, Case for PHorooRaPHIc SENSITIZED PaPERs, 
AM. Clark.—(B. and H. T. Anthony and Co., United 


18,263. Apparatus, A. M. Clark.—(L. Pjaf, 
United States. 

13,264, Passencer Inpicaror for E. Bellis, 
London. 

13,265. VeLocipepes, L. A. Groth.—(0. Ludewigs and 
Wolter, Germany.) 

13,266. Macuine, L. A. Groth.— 
(tk Vogler, Germany. 

12,267. Dovuste Borroms for 

ATER Batiast, H. Withy and WU. W. sivewright, 


London. 
13,268. Fans, &., J. Y. Johnson.—(@. EB. 
Bo , France.) 


zérian, 
18, — TELEPHONIC TRANSMITTERS, G. L. Anders, 


on. 

18,270. Oi Lamps, A. Kiesow, London. 

13,271. Tite Grate Fronts, &c., 38. B. Sutcliffe, 
London, 

13,272. Economisinc Fue, and ConsumMine SMOKE, 
J. W. Holden, London. 

13,273. Corn and Bunion Protectors, E. Ellenband, 


ndon. 
18,274. CompressinG, &c., AiR Power, 
Whipp, Lundon. 
18,275. FURNACES, Apparatus, &c., W. Deighton, 
Sheffield. 


13,276. GarpEN Hanp Licuts, E. Horley, London. 
13,277. SHarts of WHEELED VEHICLES, K. Kdwards. 
Sanier, France ) 

13,278. BoiLer Furnaces, C. B. Davison, London. 

13,27. LysuLators for TELEGRAPH W. P. 
Thompson.—(&. A. Miiller, Germany.) 

13,280. TREATING SUBSTANCES CONTAINING ALUMINA or 
TRox, W. H. Watson, Liv: 

13, >. TreaTinc Liquiv Reruse, W. H. Watson, 

i 


erpool. 

13,282. Oi oe. C. O. Schwartz and Brand Stove 
Com: mpany, Londo! 

13,283. Nor Locks, A. & Goodrich and 0. F. Shaw, 
London. 

18,284. Divipep Car AXLES, H. Thielsen and H. W. 
Dilg, London. 

18,285. Eve-Bars, C. L. Strobel, London. 

13,286. Sarety Lamps, J. Urwin and J. F. Barlow, 
London, 

Propucine Designs on Giass, 8. T. Gough, 


ndon. 
and BrusHine Iron SHEETS, J. Lysaght, 


on. 

13,289. Fixina Loose Currs in Coat C. A. 
Whall, London. 

13,290. STEAM Enarnes, P. W. Willans, London. 

13,291. Gravity Switch Back Raitways, La M. A. 
Thompson, London. 

18,292. Winpow F. H. H. Denne, London. 

13,293, Grinpine L, Gathmann, 

18,294. Prrservine Woop, H. H. Lake.—(J. H. Young, 
United States.) 

13,295. Boiers, P. Reilly, London. 

13,206, MEASURING Hives, &., W. R. Lake.—(The 
Sawyer Leather Machinery Company, U.S.) 

and Fiyine Tarcets, W. R. Lake.—(J. 

13,298. 
Lon 


ub, London.) 
and Appine Macutnes, E, Halsey, 


4th November, 1885. 


18,299, Heatine J. Brown, Manchester. 

18,300. InvaLips’ ELecrric T. G. Usher, 
Sunderland. 

18,3801. Corton, &c., E. H. Hargraves, Man. 


ches 
18,302. ‘Summ, J. Walker, Manchester. 
13,803, Oxrpisinc Linsgep O11, T. J. Flynn, Man- 


ester. 
13,304. —— Pirss, R. J. Billinton and R. M. Deeley, 
un., Derby. 
13,305. the of Omnisus PassENGERS 
from G. R. Smith, 
13,306. Hair-cuTtinc Macuine, A. N. Watts, Sharn- 


13,807, SteeRING Tricycies, &c., H. J. Brookes and 
ie, Smethwick. 


13,308, Pavine Streets, J. Donald, London. 


Rotary Arr and Gas Motor Enaines, J. H. R 
London. 
3,310. PACKING for Srurrinc Boxes, A. Beldam, 

13,311. Rattway Burrers, D. N. Arnold, Sheffield. 

13,312. FisH-Back Raits, A. Whowell, London. 

13,313, WeicHine Apparatus for VeHicues, D. France, 
Manchester. 

13,814. Oven Hastener and Trivet Compinen, W. W. 
Grifin, Liverpool. 

13,315. WasHino Urensits, R. J. Watkinson, Bir- 
mingham. 

13,316. MetaL WuHeets and Toornep Racks, &c., E. 
Pr ince, Preston. 

13,317. Sarery Bicycie, W. E. Crowther, Manchester. 

13,318, Daivine Punkans, J. L. Watson, London. 

13,319. Dynamo Macuines, M. Immisch, London. 

13,320. SreRgoscopic PicroriaL Errects, W. 
Crowther, Manchester. 

13,321. Winpow Fasreninos, J. Simmons, London. 

13,322, Fincerinc Kevep InstRuMENTS, T. A. Wright 
and 8. Marsden, Leeds. 

18,323. Pranorortes, A. Eason, London. 

13,324. INDESTRUCTIBLE Wicks for Or Lamps, A. E. 
Webb, London. 

18,325. Bocker Joint, H. Davidson and H. Hart, 


13,326. for Burnino and Dryine Bricks, W. 
— J. E. Swindell, and W. B. Corliss, Stour- 


ge. 

13,327. Dry Closets and Commopss, J. Green, London. 

13,328. Makino Cements, T. 

13, 3:9. SHips’ WareR-cLosets, J. Beresford and W 

tall, Lond n. 

13,330. CLEANSING and Fett Hats, A. 
Savage, London. 

Tarcets for Rirte Practice, T. B. Ralston, 

ow, 

13,332, VenTILaTING Apparatus, C. Lawrence, London. 

13,333. IncANDESCENT Lamp HoLpER, J. Lee, London. 

13, 834. Saips’ Course Recorper, C. F. E. Berg, 


rlin, 

13,335. Batt Vatves, E. C. Urry, London. 

13,336. VenTiILatinc H. J. Haddan.—(C. 
Raventos, Spain.) 

13,337, Permanent Way of Raitways, T. von Bagge- 
sen, London. 

18,838. JoinTLEss MetaL Band FoLpER SPEcTABLES, L. 
Courlander, Croydon. 

13,339. Pistons, 8. Butler, London. 

13,340, Matrresses with Bepstzaps, G. H. 

ndon. 

13,341. Support for Trees, &c., J. Makin and J. 
Southern, London. 

13,342, ILLUMINATING SuBsTance, C. A. von Welsbach, 


E. 


ndon. 
13,343. DyNaMo-ELECTRIC Macuines, 8. P. Thompson, 
London. 
13,344. Batu Castors for FuRNITURE, &., W. H. Seear, 


ndon, 

13,345. Pipes, &c., ed Dae J. E. Park and 8. J. 
Blane, Bart., 

Leona, | W. R. Lake.—(C. A. Andersson, 

13,347. HaRvesTeR Binpers, A. J. Boult.—(J. and 7. 

Noxon, Canada.) 
13, Macuines, A. J. Boult.—{ W. F. McKay, 


) 
13, _ — Dress, A. J. Boult.—(J. W. Elliot, 
nada. 
13,350. Horse A. J. Boult.—(T7. @. Gillespie 
and M. &. Cassan, Canada.) 
13,351. Inprintine on STEEL, &., A. J. Boult.—(@. J. 


13,353. Hor-air Stoves, E. Aldous, | 


13, Water-cLosets, Batus, &c., E. Aldous, 
13,855. ALARM ApPaRaTus, A. London. 


Barrett, 
13, Orgs, &c., C. Sheppard, 
18,357. BraDaWLs, CHISELS, and like Tooxs, W. H. 


Aish, London. 

13,358. Gas and Oi Sroves, 8. Drewett and 8. P. 
Howard, London. 

13,359. PaTrern or DRESS Cuanrts, P. M. Justice.—(Z. 
G. McIntire, U.S.) 

13,360, Ascension Pipes, C. Hunt, London. 

13,361. ReEFiNInc VEGETABLE Ous, A.T. 


13,362. TeLerHone, L. N. Loeb 
MECHANICAL TeLePHone, L. N. Loeb.—(C. 
b 


13, 364. SUBMARINE Boats, A. P. J. Stourton, London. 

13,365. Hat Bonies, &&., A. M. Clark.—(A. J. Korn- 
reich, France.) 

De.iverine Goops, J. and 8. W. Lewis, 

Lo 


and Strap D. L. Brain, 


mdon. 
13,368. TurninG INcots of STEEL, &c., T. Davage, jun., 


London, 
5th November, 1885. 

13,369. J. F. Smyth, Belfast. 

13, 370. Stipe Vatves, C. Stout, Liverpool. 

13,371. Suprortine of SLIDING WINDOW SasHEs, J. and 
W. smith, Liverpool. 

13,372. Linen Borrons, J. Cadbury and F. W. Lam 
bert, Birmingham. 

13,373. BALL Tops, W. and H. Sutcliffe, Halifax. 

13,374. Rotary Motors and Pumps, J. H. R. Dins- 
more, Live: 1. 

13,375. Distance Inpicator for Cass, &c., G. B 
Smith, Birmingham. 

13,376. ENGINES, W. Schmidt, London. 

13,377. STIFFENERS and HEELS of Boots, J. Richard- 
son and J. I. Hemmingway, Sheffield. 

13,378. Drying WHEat, &c., J. Dyson, Halifax. 

13, 379. Bopsis, J. Percival, Manchester. 

13,386. TrReEaTING Cotton, &c., F. Sutcliffe, Man- 
chester. 

13,381. Twiners, T. and J. T. Tetlow, Manchester. 

13,382. Lininc for CANDIED PEEL PacKaGEs, 
Faulder, Manchester. 

&c., Paper and Lasets, J. J. Allen, 


18,384, REGULATING Weir W. Barrington, 
Limerick. 


13,385. SusPENDERS for Fixinc Gas G. 
Maskell and F. Denby, Bradford. 

13,886. TricycLEs, R. Scott, Newcastle-on- 

13, 387. Pipes for Smoxina, J. Carter, G 

13,388, SPINNING FISHING Ree xs, R. Heaton, 


18,389. Butron Fasteners, W. Frost, Worcester. 

=. Excentrics for Hay Presses, J. Bradbury, 
an iter. 

18,391, Compounp Sream Enaines, H. J. H. King, 
ewmarket. 

18,392. MecnanicaL Race Gamkg, I. Greenbury, Edin. 


18,393, InsEcTORS, C. 8. Madan, Manchester. 

18,394. Dryinc Curna Cray, &e., J. Rogers, Truro. 

18,395. FLurp Merers, H. H. Sporton, London, 

18,396. for Coatine Suips’ Bottoms, E. Jack- 
son, Liverpool. 

13,397. Removine Scum from Steam Borers, J. L. 
Cantelo.—{(J. White, United States.) 

for Repuction of Curva- 

W. Symington, London. 

13,399.” 399. ENLAROING by G. H. 
Dollery hariasen, London. 

18,400. Foreron Supstances from BEans, 
&c., C. A. ter, London. 

18,401. Hanoino Griprrons, E. Burrows, London. 

Trunks, G. H. Sellman and T. H. 

18,403. od the WaTER-sHED of UMBRELLAS, J. 
Pigott London, 


13,404, x See for Weavina, J. M. Collins, Glasgow. 
13,405. Toots Brusues, J. , London. 
13,406. Stipine Gasatiers, W. Richards, London. 


4 
eigh, 
Shares. 
B. Rodwell, Canada.) 
13,352. CHimngy Top or VENTILATOR, E. Aldous, 
Shares. 
~ 
Shares, 
— 
if 
{ 
i 
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13,407. CentrirvcaL Boitrna Macuines, R. Ufer, 
London. 


13,408. Marrers, the Leipziger Anilin- 
fabrik Be yer and Kegel, London. 
13,409. oe Apparatus, G. 8. Buchanan, Glas- 


gow. 

13,410. Copper Tuses, T. B. Sharp, London. 

13,411. preteens Trons, W. L. B. Hinde, London. 

13,412, TRansmiTTInG ORDERS On Boarp VessE xs, J. I. 
Thornycroft, London. 

13,413. Perroteum Burners, J. Roots, London. 

18,414. Routers for Wet ; ee Frames, J. Erskine 
and F. W. Finlay, London. 

13,415. Rupper Tires for WHeEEts, J. Burbridge, 


ndon. 
13,416. Automatic Switcues, L. London. 
13,417. CanpLes, G. A. Sweetser, . Bell, and W. 
m, London. 


13,418, of UMBRELLaSs, M. Desaxe, London. 

13, 419, Iron, &c., Pipes, D. J. R. Duncan, 
13, 420. OpmicaL LANTERN, J. H. Hamilton, Londo: 
18,421. Removat of Earrs, W. R. Lake.—(J. “Allard, 


nce.) 
13,422. Evectric Generators," W. A. Barlow.—(M. 
‘Sappey, France.) 


6th November, 1885. 
18,423, EARTHENWARE Pipes, A. Glasgow. 
18,424. and Wixpinc Srranps, P. Fraser, 


12,425. — Cases, F. W. Ticehurst and J. 8. 
‘ham. 


jun 
13,426, PROPELLING Mecuantsm for Bicycuss, &c., W. 
Clift and J. Vale, Birmingham. 
13,427. Saarr Bearines, W. Hornsby and R. Edwards, 


tham. 
13 428. Courtine Lappers, G. A. Kennedy, Man- 
ester. 
13,429. PAcKIna Cases, J.G. Watkins and W. H. Tyther, 
Birmingham. 
18,430. CoG-wHEELs and Prytons, J. Johnson, Spenny- 
moor. 
Wer Frames, J. B. Pirrie, Carrick- 
ergus. 
13, ASPHALTED and Brirumryovs Fett, G. Rogers, 


13,433. and other T. Fletcher, 
Manchester. 
18, eet. ScREW-GILL Boxes, G. W. Douglas and J. Shaw, 


13, Lockrxe Bott, J. Fagg and F. Stanley, Mar- 


ga 
13,436. AERATED BLeacuine Liquor, J. Apsley and E. 
Lumb, London. 
13,437. BLEACHING Corroy, &c., J. Apsley and E. 
Lumb, London. 
13,438. Macurvery, J. Apsley and E. Lumb, 
London. 
13,439. Steam TurBrves, C. Blagburn, London. 
13,440. Preparinc, &c., Corroy, H. Stevenson, J. 
Webb, and S. Hallam, Manchester. 
13,441. Boors and SHors, A. Hannibal, London, and 
. Hurdle, Southampton. 
13, 442, SmpLtex Mecuanicat Horss, H. Oram, 
London 
Burron-HoLE H. W. Pollock, 
iw. 
13,444. TeLescoric Sicuts, &c., D. Fraser, Edinburgh. 
13, soo, M. W. Household and G. F. Janes, 
mdo 
8. J. Pocock and F. H. Freeth, 
mdon. 
Gear, A. C. H. Kaemp, and 
A. W. F. G. Linnenbriigge, 
13,448. AcruaTine the TaBLes of MacHINEs, 
R.C. and J. ©, Molion, London. 
13,449. Boots and Sxoxs, G. F. Hutchings and F. H. 
Inman, London. 
13,450. STOPPERING Borr.ss, F. T. Marwood, London. 
13,451. the ResipuaL Macyetism in 
Evectro Macnets, E. G. Colton.—(F. and 0. 
Haenichen and 0. Seebass, United States.) 
13,452. Men’s Hats and Lapres’ Hats and Bonnets, 
H. Pittman, London. 
13,453. ELEcrRic Ciocks, E. G. Colton.—{F. and C. 
‘Haenichen and 0. Seebass, United States.) 
13,454. Booxsrxpine, W. Hopkins, Worcester. 
13,455. Wire Spokep WHEELs for TORS, &c., 
W. H. Dunkley, London. 
13,456. Cans, &c., T. D. Gilbert, London. 
13,457. Steam Cranes, G. Anderson, Glasgow. 
13, 458. Buckues, W. AF. Blakeney, Glasgow. 
13,459. Decorticatinc Corn, &c., G. Macaulay-Cruik- 
shank.—(G. A. Buchholz, Germany. 
13,460. and Fiovr, G. Macaulay-Cruikshank. 
HG. A. Buchholz, Germany.) 
13,461. ADVERTISING, ere and E. A. 
Jahncke, London. 
13,462. SULPHIDE of Zinc, J. B. Spence, London. 
13, 463. CoaTinc PLatss for A. Coventry, 
‘Manchester. 
a. Latcues for Doors, &c., H. T. Johnson, Man- 
te: 


chester. 

13,465. the Interior of Ovens, J.,J. A., and 
W. K. Baker, London. 

13,466. Propucine, &c., EXTREME TEMPERATURES, E. 
Solvay, Liver, 

13,467. CurLpren’s CraDves, F. Pearson, jun., and E. 
D. Payne, London. 

13,468. CarBon, G. A. Moore and C. 

13,469. CoLLaR ’Srups, R. Willoughby, Li 

13, 470. &c., G. F. .Redfern.—(F. Audiger, 


France.) 
13,471. Moutps for Castinc Type, &c., W. Rayment, 
London. 


13,472. TREATING Copat, A. and M. Mackay, London. 

13,473. Boots and SxHogs, W. R. Lake.—(G. W. Cope- 
land, U.8.) 

13,474. Repratinc Guns and Riries, F. Bisson and 
M. Runkel, London. 

13,475. Sewinc Neepues, A. T. Boon, London. 

13,476. BarBep Wire, F. b. W. Malet, London. 

13,477. WasHSTANDs, Ww. B. Swire, London. 

13,478. EvectricaL SwitcH Boarps, R. A. Scott, W. 
T. Goolden, and A. P. Trotter, London. 

Schauenberg, 


13,479. Brackinc, E. Edwards.—(M. 
Belgium.) 
13, &c., Apparatus, J. T. Parlour, 
13,481. Borrtmsc Brrr, &c., G. Barker and A. E. 
Daniel, London. 


13,482. Prope.uinc Steamsuips, &c., H. St. G. Wilkin- 
son, London. 


7th November, 1885. 
Cxuurn Bunos or Stoppers, J. Wooldridge, 


ye Cross. 

13,484. PLoveus and Snares, J. Mealor, Ness. 

33,485. IncanDEscenT Lamps, W. Maxwell and T. V. 
Hughes, London. 

13,486. MeTaL Fastrentnes, C. Peters, Birmingham. 

13,487. SELF-ROCKING CRADLE BassINeTrE and Cort, E. 
Jacobs, Aston. 

13,488. Gas Licutmxc and Heatinc, T. G. Marsh, 
T. Birmingham. 

13,489. ELevators, T. Hunt, 

13,490. PortapLe Toorn Barus, H. W. Graham, Bir- 


mingham. 
13,401. Utitistine Waste Five Dost, C. H. Aston, 


13,492. Wixpow Buixps, J. A. Macmeikan, London. 

13,493. BepsTgap and Matrrgss, J. B. Row: 
cliff ‘e, Manchester. 

13,494. and Dress Fiounces, J. Edelston, 
Manchester. 

13, ORNAMENTING VELVETSs, H. Heywood, Man- 
chester. 

13,496. Bumper for Power Looms, H. Marsden, Man- 
chester. 

13,497. Fixinc Wrspow Sasues, R. Hunter, Skel- 
morlie-by-Greenock. 

13,498. Compressinc »nto SHare Packets of HackLE 
Guts, W. Worrall, Dundee. 

13,499. Lamp Burners, J. Lind, Liverpool. 


13,500. Sappies for Bicycies, &c., H. Grunwell, 
ey. 

13, Stay Busxs, &c., Fasteners, R. H. Wall, 
ion. 


13,502. Cures or Hotpers for Papers, &c., J. 8. 
Downing, Birmingham. 
13,503. Hats, W. H. ‘Akester and R. R. Kelly, London. 
13.504. FLloorciora, &c., W. H. Akester and R. R. 
London. 
505. Susstirure for Cork, W. H. Akester and R. R. 
London. 
. TREATING Paper, &c., with Dissotvep Nitro 
obey W. H. Akester and R. R. Kelly, London. 
138,507. Dry Gas Governors, W. Lyon, London. 
13,508. Merau Rims for EARTHENWARE, J. W. Johnson 
and M. W. White, London. 
13,509. Auromatic Fire Extinauisuer, J. and C, E. 
Buell, London. 
18, Sanp Buast, B. C. Tilghman, London. 
13,5 . Wrre Fencine, P. Henwood, London. 
13, .Pomps and ENGINES, W. Wadsworth, 


138, is the of Gas, D. Orme, 
ani 
18,514. Boarprnas for SurnFaces to be PLasTERED, W. 
Heinrichs and K. Wildhagen, Halifax. 
13, — Mecuanisu, &c., H. W. Rhoads, 


18, Sream for Heatrnc Purposes, 
M. Hardingham.—{P. J. Grouvelle, France.) 

13 ate "Sizes of Lasts, A. Hannibal, London. 

18,518. MeasuREMENT for Boots, A. Hannibal, London. 

13, 519. SOLDERING SHEET METAL Cans, E. Edwards. — 
QG. Norton and J. G. Hodgson, U.S.) 

13,520. ORNAMENTAL JEWELLERY, E. Edwards.—(Z. 
Anthony, Belgium.) 

18,521. Reve-arnewts, P. Eadie, R. Eadie, and J. 
Eadie, Manchester. 

13,522. Mecuanicat Motor, J. J. Defalque, Belgium, 
and J. Oppenheim, London. 

13,523. Boors and Ssogs, W. F. Griffith, London. 

13,524. CarriacEs, &c., W. Foulis, 


13,525. eee J. Wardrop, Glasgow. 

13, 526. Fire Grates, W. . Barker’ and G. Barker, 
London. 

13,527. CLeansine Borties, G. Burges, London. 

13, 528. STOPPERING Borr.es, G. J. Chambers, London. 

13,529. Gas Governor, T. A. Greene and C. M. Walker, 
London. 

13,530. Recengrative Gas Lamps, T. A. Greene and 

C. M. Walker, London. 
581. WATERPROOFING WOOLLEN, &c., Fasrics, H. J. 
Haddan.—(Lévwinger and Knépylmacher, Austria.) 
13,582. ApsusTaBLy Fasrenine to SLEepPers, J. 
R. Steiger, London. 

13,533. TExTILE Fabrics, C. D. Abel.—(F. C. Glaser, 
Germany ) 

13,534. PeRamMBULaTors, F. Beauchamp, London. 

13,535. ARTIFiC1AL Bait, A. M. Clark.—(J. J. Eskil, 
United States.) 

13,536. InRIGaTING ATTACHMENT for Borries, A. B. 
Tut tton, London. 

13,537. Pickers for Looms, D. Roebuck, London. 

13, 538. Lamps, W. A. Barlow.—(H. Kock, Germany. 

13, 539. Tippinc &c., W. Bown and G. 
Capewell, London. 

13,540. Return Tuse Borcers, E. P. Plenty, London. 

13,541. Fitrermne or Water, T. Archer, 
jun., London. 

18, Wericuinc Macurnsgs, &c., C. Williams, 


on. 

18,543. the Etecrric Szarcu Licut to Guns, 
LK. rs, London. 

13,544. Marine Enorves, J. T. Bucknill, London. 

13. = Parasots, &c., I. K. Rogers, 


i138, F. B. Fischer, London. 

13,547. Lusricators, J. McL. McMurtrie, Glasgow. 

13, 548. Axie, G. H. Needham, London. 

13, 549. Braces or Suspenpers, W. A. Barlow.—(C. 
Peters, Germany.) 

13,550. Openinc or CLosinc Winpows, W. R. Lake.— 
Couland, France.) 

13,551. TRANSPORTING Casu, &c., W. R. Lake.—{ The 
Kenney Electrical Cash Carrier Company, U.S.) 


9th November, 1885. 
13,552. INTERNAL FrreE-Box and Cross Tuss, T. Staples, 
rm: le 
13,553. INTERNAL FLugs of Borers, T. Staples, Bir- 


min 
13, VipraTion Key-Houprast, R. 
Barker. ven. 
13, Dure HEALD-MAKING Macuine, W., J., T., J., 
er, 
18,556. "RULER, W. H. Foster, 
13,557. Tramcar Pornts and REVERSER, 
ford, Manchester. 
18, 558. OFF, &c., Liquips, R. Stanley, Bir- 


mingham. 

13,559. Prorectinc Suips’ VENTILATORS, R. Yarrow, 
London. 

Conscumine Om as R. Walker, Sunder- 


13,561. Tricycies, C. J. B. Ward, Rochester. 

13, 562. DouBLE CHAIN ConTINVOUS Evevators, W. H. 
Steel, London. 

13,563. TorteT Guasses, A. C. Henderson.—{J. Bay, 


Trance. 
= ey &c., F. D. Bradley and H. Snow, 


13,565. Pancn-aeceee, &c., 8. Hall, Leeds. 

13,566. Botr.inc MacHINEs, Bunting, Dublin. 

13, 567. DisTRIBUTION of Gas, G. Anderson, Durham. 

13, 568. Mixine Tea, E. Burke, Dublin. 

13, 509. Sprinc Motors, L. A. Parrock, Birmingham. 

13,570. PROPELLER APERTURES of Snips, M. H. Taylor 
and L. Benjamin, Birkenhead. 

13,571. Mercurtat Air Pumps, W. Maxwell and T. V. 
Hughes, London. 

— Fire Extinovisners, A. W. Porter, New 

or! 


13,573. PREsERVING Mzart, M. Closset, Paris. 

13,574. Piates, &c., J. Guest, Smethwick. 

13,575. CONVEYING ARTICULATE SPEECH by ELEc- 
Tricity, H. m.—(A. M. A. Beale, U.8.) 

18,576. Wrincine Macuryes, O. R. Nitsch, London. 

13,577. Fastentnc the Enps of Tapes in SPiInsING 
MACHINERY, J.B , Halifax. 

13, Tennis Batis, Ww. Sykes and F. Fowkes, Wake- 


13, SepaRatinc, &c., Mippirnas, F. Bosshardt.— 
My. 

13, Lirepoats, H. G. Tipping, Liv 

13,581. GUNPOWDER, B. H. Remmers and . Williamson, 
ret 


GunpowDer, B. H. Remmers and J. Williamson, 


13,583. &c., B. H. Remmers 
and J. Williamson, é 

18,584. Co-acTING for Stcnats, J. Cock- 
burn, London. 

13,585. Motors with one or more Cy.LinpErs, E. 
Kaselowsky, London. 

13,586. NON-EXPLOSIVE Minera Ort Lamp, E. Sund- 
borg, London. 

13,587. Disposay of Sewacz, A. A. Common, London. 

13, 588. Poo Stick, F. B. W. Malet, London. 

15,589. the and Mizen SHEET Buocks 
of Fisninec Smacks, &c., W. Sissons and P. P. White, 


London. 

13,590. Socket for Picks, &c., J. Urwin and J. F. 
Barlow, London. 

13,591. PREVENTING the ENTRANCE of Winn, &c., J. 
Sutherland, London. 

13,592. GuasswaRE, L. J. Murray, London. 

13, 593. Guarps for Prorectine the Leas, F. H. Ayres, 


London. 
13, 50. Passes for Rackets or Bats, F. H. Ayres, 


13,595. ArtiFic1aL Stones, A. G. Brookes.—(R. A. 
Meyn and J. F. 0. Armack, Germany.) 


18,596. Furnaces, A. Mackie, London. 

13, 697. Grease Proor Cases, T. Rouet, London. 
13,598. DiscHarcinc Water from FLUSHING Tanks, 

. Winn, London. 
18,599, BEATERS, W, Richardson, Manchester. 
18,600. Svrinces, P. A. Newton.—(7. J. Moore and EB. 
Warren, United States.) 
13,601. TypocraPHic APPARATUS, E, de Pass, 


pet 
eee. Mixiwo Te A. E. Jarvis, H. Smith, and E. H. 
rancis, London. 
18,608. AppLyinc Gas Lamps to Pranos, F. J. Harris, 
London. 
13,604. Hanp Mrncer, M. Simmen, 
13,605. Borrie Stoppers, E. W. Ri mdon. 

13, 606. SteeR«ne of CARRIAGES, F Smidth, London. 
13,607. TELEPHONIC RECEIVERS, &e., C. A. Gisborne. 
N. Gisborne and D. H. Keeley, Canada.) 

13,608. Pocket Knives, J. Thurnauer, London, 

18,609. Propucinc Copies for Lirsograpay from 

HOTOGRAPHS, M. Walker, G. E. Walker, and J. B. 

Germeuil-Bonnaud, London. 

13,610. Connective Execrric Currents, F. B. 0. 
Hawes, London. 

18,611. Mepia for DEVELOPMENT, O. 
Imray.—{B. Jacobsen, Germany.) 

13,612. Arc Lamps, E. A. ‘Asheroft, London, 

13,6138. the Use of Printino Prartes, M. 

ndon. 
18, "Rorary Enornes, J. Y. John- 
—(V. G. Bell, Jamaica.) 

13,613 615. Looms for Waavino, A. Wright and E. Firth, 

Bradford. 


ba = — TREATMENT of JERUSALEM ARTICHOKE, A. Z. 
wS , A. N. Champy, and L. P. Champy, London. 
ist and Reapinc Macuines, E. Pratt, 


on Barus, E. J. C. Baird, London. 
13, 619, MeasurninG Water, &c., E. Craddock, 
13) 620. Frames of TricycuEs, AE Briant, London. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Official Gasette. ) 


.632. Macuines ror CLaw or 
Hasaens, J. Dodge, Newark, N.J.—Filed Oclober 
25th, 188: 
Claim. 0 the formation of the matrices in the face of 
the roll, or, by preference, the dies thereon, for the 


326,632] 


H H 
| 
— HSH 


purpose of fi the claw ends of hammers, and 

the knives for splitting and dividing the same, sub- 

stantially as described and shown. 

326,748. Grain Drit1, John F. Keller, Shepherdstown, 
W. Va.— Filed June 15th, 1885. 

Claim.—(1) The combination, with a fertiliser-dis- 
tributing hopper, of a regulating slide for controlling 
the an elbow lever which 
= the slide, an adjusting screw w 

a the elbow lever to adjust the slide, and 


ever whi the elbow lever, and operates 
independently the slide adjusting m ism 


the dim: 
had anne (2) In a grain 
fertiliser distributor, the combination, with a dis- 
cb: mechanism, under the ordinary operation of 
which outflow is continuous and un of a 
means, substantially as described, whereby tlie out- 
flow may be instantly increased in volume, and then 
with equal facility -~ 4 celerity may be restored to its 
former regulated rate of diseharge. 
326,'758. John Loftu, Albany, N.Y.—Filed 
June 17th,1 
Claim. —In an * injecto the combination of the 
injector-body having the ‘leur 
branches, the overtiow chamber fitting upon the upper 
branch, the overflow valve playing upon the u; end 
branch, within the overflow pete. r, the 
pe fitting upon the lower branch, the steam 
plug fi in one horizontal branch, having a fi 
at its outer end bearing against the outer end of the 
said branch, and having a tapering steam nozzle at its 
inner end, a feed pipe entering the boiler and secured 


on horizontal branch, and 
ving a cock or globe- 
in discharge branch, 4 
pig Bing against the end of the said bran 
reduced pcr. be formed with an upwardly pointing 
overflow suction nozzle, and a discharge tube opening 
in the interior of the said reduced portion, and a 


disc D, the connections F F, the shear arm E, the 
cutters G G! and H and Hi}, the adjustable bar M, 
vided with the arm N, and the lever K, substant 
as shown and described. (2) 0, the 
H and Hl, the adjustable bar M, provi ded with arm 
N, in combination with the disc D, provided with the 


offset J, the arm J!, the lever K, the connections F F, 

the pivotted shear arm E, and the cutters G@ and qu 

substantially as shown and described. (3) Te frome 
ugs 


C, having an aperture{C!, the disc D, the 


offset J, the arm J}, and the lever K, in combination 
with the connections F F and the shear arm E, sub- 
stantially as shown and described. (4) The frame C, 
having an aperture C}, the disc D, the lugs D!, the 
offset J, the arm J}, the lever K, and the guide I, in 
combination with the connections F and the shear 
arm E, provided with the extension E*, substantially 
as shown and described. 


804. Biast-rurNace, Victor 0, Strobel, Phila- 
delphia, Pa, — Filed April 15th, 1885. 
Claim.—(1) In a blast-furnace, the combination of 
hop; aving integrally formed therewith the 
pos ae D in its extreme lower edge and passages 
within the wall of the poner and leading from said 
conduit to the rim of the the E, and 
the pipe L, connecting one o with the 
chimney, substantially as and for open purpose set forth. 
@ In a blast-furnace, the combination of the bell A, 
ving aang ry panes with it the conduit C, in its 
lower edge, an e G, formed within the wall 
of the be ng said conduit upward to 
in outlet near the apex of the bell, and the J, 
within the wah of the bell and leading from 
mn ry conduit to the apex of the bell, and the pipe H, 
secured to the apex of the bell in communication with 
the passage J, substantially as and for the purpose set 


(326,804) 


forth. (8) Ina blast-furnace the combination of the 
bell A, with its conduit and p C) 
the furnace, and the central pipe H, 
secured to the bell in communication with the 
‘or the purpose set forth. 
blast fummsce, the combination of a circular series of 
flat tal plates di d horizontally within the 
pat mers of the furnace-bosh and provided with 
cavities having each two openings for the passage of 
air, and a pipe leading from one of said openings in 
each cavity to a device adapted to produce a circula- 
tion of , substantially as and for the purpose set 
forth. (5) In a blast-ft urnace, the combination of 


several series of flat seg lates di d horizon- 
tally within the brickwork of the bosh and provided 
with cavities, each cavity having two o7 for the 


passage of air, pipes connecting a plate of one ring 
pl tes of the anda pipe connecting 
one of such connec 22d ane! with a device for produc- 
———— of air rough the plates and connected 
pipes, substantially as and for the purpose set forth. 
(6) Ina blast furnace, the pod win of a pipe Q, 
several circular series of flat segmental plates disposed 
horizontally within the brick walls of the bosh, and 
pipes connecting the several circular series of bosh- 
plates with the pipe Q, substantially as and for the 
purpose set forth. 


$26,908. Art or Maxine Ratts, William” R. Jones, 
Braddock, Pa.— Filed July 20th, 1885. 

Claim.—{1) An improvement in’ the art of —yo~ J 
rails, which consists in heating the rail and then cool- 
ing the head more rapidly than the remaining parts 
thereof, substantially as and for the purposejdescribed. 


he, the end of the red 
portion o 


lug, 
iting into the a8 an 
set forth. 
Sears, Benj. F. McCarty, Rolling Prairie, 
nd. —Filed July 10th, 1885. 
Clam. —{1) The combination of the frame C, the 


(2) An improvement in the art of rails, which 

consists in pai tially cooling ee — of heated rail 

as it comes from the finishing ae ee 
substantially as or the purpose 


[326,768] 
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THE ELECTRIC LIGHTING OF ANTWERP. 
Avutuority has been granted to the Compagnie Générale 
d@Electricité to light the east end of Antwerp, but the 
excessive price of ground in the district to be lighted 
obliged the company to select a place at some distance 
from it for its works or central station, which is 
intended to light the public roads, dwelling-houses, 
theatres, cafés, and private hotels, as well as to supply 
motive power to some industrial establishments, More 
than 10,000 incandescent lamps and several hundred are 
lamps will be necessary to light that part of the town, in 
which there are already about 2000 incandescent lamps of 
16-candles each and seventy-five Giilcher arc lamps. 
When the installation is completed electric light will 
actually supplied to the inhabitants of the town at the 
price of gas, and in each house will be placed a Ferranti 
meter indicating the consumption of the current. We give 
engravings of the apparatus and plant, Figs. 1 and2. There 
are two compound twin cylinder non-condensing engines 
AA,each controlled byaCockerill steam regulator,and made 
to special design at the Seraing Works. Each engine is 
of 400 indicated horse-power, has a speed of 85 revolutions 
r minute, and the maximum effective pressure in the 
iler is six atmospheres, or 90 1b. on the square inch. 
The diameter of the large cylinder is 2ft. 10in., and of the 
small cylinder Ift. 9in., the piston stroke 3ft. 8in., the 


given as 0°0082 ohm. The insulating material of the 
conductors consists of a bituminous mixture, and the 
cables are placed in cast iron boxes containing pure 
bitumen, with pieces of wood called bridges, at short dis- 
tances apart, to keep the cables well separated. The box 
is provided with an iron plate for cover, the same as the 
Callendar system used at Victoria-station in London, &c. 
Figs. 3 and 4 show the cables as laid. Opposite each 
house, on the line of the main cable, is placed a Tistaibuting 
box made of cast iron and having branches radiating from 
the centre, cast with the rest of the box, and in this are 
also fixed the house-leads, which terminate in the cellars ; 
on one of the conductors is a Hedge’s double fusible bridge, 
or duplex cut-out containing two of Hedge’s mica foils, 
and on the other is a main switch; thus a single dwelling 
can be simply switched out at any time, the cut-out pre- 
venting any dangerous current. In each building the are 
and incandescent lamps are on separate circuits, and a meter 
will be fixed giving the quantity of current consumed on 
each circuit separately. Among the most important instal- 
lations may be mentioned those at the Theatre de 
YEldorado, Palais Rubens, and Scala. 

The Giilcher dynamo electric machines have been 
already fully described in our columns. They are com- 
pound wound, and constructed to produce the greatest 
possible quantity of electricity with low electro-motive 


force. From an economical point of view, the efficiency of 
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The current from all the dynamos passes through the main 
switch C G, which has several connections to admit of 
reading the current by means of ampére meter A, or 
changing the line to the district to be lighted. As shown 
at Fig. 5 the switches S are shut off, the terminals marked 
Br Br' are from the machine kept running in reserve; the 
switch S being in connection with the circuits from all 
the other machines enables the spare dynamo to be quickly 
substituted for either of the others which may have 
failed. The small contact breaker I is in connection with 
the volt meter V. One of the features of this installation 
is the use of small fusible cut-outs which are fixed on each 
of the branch circuits to the lamps and arranged to give 
away with about 15 per cent. excess current, which is found 
sufficient to protect the lamps, the expense of which if 
destroyed falling on the electric light company. 


THE MINING EXHIBITION AT GLASGOW. 
No. IL. 

Joun Sansom, the first to practically pour “oil on the 
troubled waters” for navigation, showed the model of a 
train fitted with his appliance for communicating with 

and driver on railways. A double battery circuit 
runs continually between the engine and guard’s van; and 
directly there is an interruption, which may be effected by 
a passenger or the breaking of a coupling, bells ring on 


FIG. 
CABLES AS LAID IN BOX 


* VERTICAL SECTION 


LONGITUDINAL SECTION 


fly-wheel 8ft. 5in. in diameter, and the rim 3ft. 8in. broad, 
to receive a double leather belt 3ft. 3}in. broad. Special 
attention has been given to the lubrication of the connec- 
ting-rod, which has a special form of wiper lubricator 
used by the Société Cockerill for their marine engines. 
There are four De Naeyer boilers of 150-horse power 
each— B, Fig. 2—of which three are always working while 
the fourth is being cleaned, and with which the makers 
arantee an evaporation of eight or nine times the 
weight of fuel burned. The dynamo machines, marked D, 
are driven from a countershaft Gin. in diameter, running 
at a speed of 150 revolutions per minute. On these are 
fitted wrought iron driving pulleys 8}ft. in diameter, fitted 
with friction gear, so as to run loose when desired. These 
are on the Giilcher system, and dynamos are wound with a 
view to keep the difference of potentials constant, not only 
at the terminals of the machine, but also at every point in 
the main and branch conductors. The constant electro- 
motive force at the extremity of the principal conductor is 
70 volts, and a loss of 4 volts is allowed in the branch con- 
ductors. The size of conductor is determined by Sir 
William Thomson’s rule that the cost of the energy wasted 
in heating the conductor should be equal to the interest 
plus depreciation on value of the copper employed. The 
principal conductor is about 510 yards long, or for going 
and returning 1020 yards, and is made up of five positive 
and five negative cables, of which each consists of nineteen 
wires of ;*,in. diameter, twisted together, so that the section 
of each cable is ‘553 square inches, and the total section 
of each group of cables is 2 square inches, The 
total strength of current is said to be 500 ampéres, 
with a total loss of 12°83 volts, equivalent to 28°73-horse 
power, and the total resistance at 15 deg. Cent. is 


PLAN 
ELECTRIC LIGHT INSTALLATION, “ANTWERP. 


this type of dynamo is said to be very high. The difference 
of potential at terminals is constant, and the characteristic 
curve is approximately a horizontal straight line. The 
Giilcher arc lamps were chosen for their great simplicity. 
One carbon lasts eight hours, and an arrangement for two 
carbons gives the average time of lighting—seventeen 
hours—consecutively, which is ample for practical purposes. 
The incandescent lamps are of the 20-candle Lane-Fox 
lamp type, and are said to give 240 candles per electrical 
horse-power. 

Each dwelling is to be provided with a Ferranti current- 
meter. The action of this apparatus depends on the rota- 
tion produced by circular currents. The electricity passes 
from the conductors into a metal plug fixed in a solid piece, 
which is screwed into a mass of iron. Inside this there is 
a central chamber filled with mercury, insulated by a 
guard ring so that the current only enters the mercury by 
the centre. A thin plate of copper completely immersed 
in this mercury carries a vertical axis or spindle, which 
communicates a movement of rotation to a system of 
wheels indicating the number of revolutions. The current 
leaves the mercury by a circular band of copper carefully 
insulated, and flows away along the conductor. 

The current from each machine passes through a special 
form of switch-board which we illustrate at Fig. 5. The 
current is collected from the several dynamos B' B'! B? 
B* Br, by means of the switches S, each pair being united 
together as shown at S S! by means of the connecting bar 
T. The Hedges duplex cut-outs are shown marked D; 


the current from each machine passes through one of these, 
in which are fixed a pair of fusible mica foils which admit 
of a spare fuse being switched in and prevent the extinc- 
tion of the lights while the working fuse is being repaired. 
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the engine and in peak ha van, while a luminous-painted 
semaphore is projected from the side. : 

Pumps, pumping engines, hydraulic pumps, and hydraulic 
engines were in full force, as might be expected. Grant, 
Ritchie, and Co., of Kilmarnock, showed in action Joseph 
Moore’s hydraulic pump, recently illustrated in our 
| pages, which affords simple and effective means 
'for raising water from sinking pits and dip work- 
ings. The steam engine on the surface has two power 
rams, connected by pipes with two similar rams under- 
ground, one on either side of a double-plunger pump. The 
water—at 500 Ib. to 1000 1b. pressure per square inch—in 
each of these pipes acts in the same manner as a rod, con- 
necting the two power rams and driving the pump under- 
ground, which thus follows the motion of the surface 
engine. The advantages of this system are that it dis- 

nses with accumulators and pump rods; the pump may 
ts laced at any distance from the engine with any number 
of bends; there are no moving parts in the shaft, and 
none but pump valves; while there is no steam in the 
mine, and the power is exactly that required by the head 
of water to be pumped. 

John Morison exhibited in action his pumping engine, 
made by Morison and Armstrong, for draining mines from 
any distance. The rams are pulled in one direction by 
wire rope connections, while they are brought back by a 
compensating column from a small pipe led down the shaft, 
thus a pump rods and back balance weights, 
a }in. pipe with its own head of water being sufficient. 
One of these pumps ,is working at the Marquis of Low- 
thian’s Newbattle Colliery, Dalkeith, at a depth of fifty 
fathoms, discharging about 200 gallons of water by Gin. 
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In David Johuston’s hydraulic pumping engine for drain- 
ing mines, both the hydraulic cylinder and the pump 
barrel are plain tubes, enclosed between castings contain- 
ing the passages, held together by four tie bolts. By this 
arrangement it is easy to replace a tube, and also to alter 
the size of the pump barrel to suit the head of water. 
The piston itself forms the clack; and the engine valves 
can be taken off for repairs without breaking a joint of 
the piping, while the heavy parts need never be removed 
from the mine. The piston and pump buckets are packed 
with segments of lignum vite with springs, and they have 
worked for eighteen months in water where a gutta-percha 
bucket would have been changed twice a week. The 
engine only occupies a space of 6ft. long by 15in. wide by 
3ft. high, room being saved by placing the delivery valve 
in the delivery pipe, and that over the suction valve and 

ipe. ~~ high “es efficiency as, it is “¢ 90 per cent. has 

n got from these pumping engines, while 80 cent. 
is usually obtained, and is ; and 
where water can be caught at about 30 fathoms above the 
pit bottom, the mine may be drained free of cost. 

The Special mine pattern’ was exhibited of the Worth- 
neeee steam p, in which there are two steam 
cylinders and two pump barrels, arranged respectively 
alongside each other, the valve of one engine being 
actuated by the piston of the other through a rockin 
lever, by which it is claimed that all shock is avoided an 
time allowed for the valves to close. The plunger works 
in a large chamber, thus affording a direct and ample way 
for the water. Both suction and delivery valves are small 
discs of india-rubber or other suitable material. It is 
stated that a Qin. steam cylinder, with 5}in. pump 
plunger and 10in. stroke, will pump 190 gallons of water 
with a travel of 100ft. 

The time-honoured Carron Company contributed speci- 
mens of the old Carronades, which took their name from 
these works, sections of the mineral fields worked by them, 
fractures of their excellent pig iron, a model of the 
Cowper stove, which they were the first in Scotland to 
adopt, and a casting containing the declaration of American 
Independence, referred to in our report of the Iron and 
Steel Institute’s visit to Carron as having formed the sub- 
ject of a Yankee challenge, successfully taken up. 

John Spencer and Sons, of the Newburn Steel Works, 
Newcastle-on-Tyne, had on view specimens of their steel 
forgings, which they make up to 10 tons, and of their 
steel castings, which they make up to 20 tons, with a 
resistance to tensile strain of 26 to 30 tons in the “soft,” 
of 30 to 40 tons in the “ medium,” and of 40 to 50 tons in 
the “medium hard” castings. They have now succeeded 
in making railway axles of steel with soft iron cores ; and 
they manufacture Penman’s longitudinally corrugated steel 
for springs, by which the strength is said to be increased 
one-half. 

Mr. John Vivian, of Whitehaven, sent a collection of 
cores which he has obtained by boring with the diamond 
drill, including one, 18in. in diameter, from a Liverpool 
well, and salt cores from a depth of 203 fathoms, o1 1218ft. 

An interesting case was contributed by the St. Mungo 
Chemical Company, Glasgow, containing a block of coal 
which will produce two sets of products, according as it is 
distilled at a high or a low temperature, as the raw material, 
and then the tar, from which is obtained aniline, naphtha- 
line, creosotine, and benzoline. The dye crystals, which are 
soluble in water, are rendered insoluble, and then make, 
with the addition of various bases, all kinds of beautiful 
colours for artists, painters, decorators, and paper-stainers. 
Specimens of these colours are shown by the company, 
which, we believe, is the only one in the United Kingdom 
engaged in this industry. 

Together with a large collection of miners’ tools, the 
Hardy Pick Company, of Sheffield, showed a new hand 
rock-boring machine, in which the friction of the feed-nut 
can be adjusted to any hardness of rock, the nut slipping 
more or less on the screw. They also showed Bainbridge’s 
handy surveyor’s scale, which combines an Ordnance scale 
of Gin. and of 25°344in. to the mile in chains and feet, 
scales of two and three chains to the inch, with corre- 
sponding feet, and various tables; and the colliery 
managers’ calculating scale, for working out costs per ton 
on the principle of the slide rule. 

The Protector Lamp and Lighting Company, of Man- 
chester, had a varied collection of exhibits, including the 
Protector safety lamp, the peculiarity of which is, that 
when locked, it becomes extinguished on an attempt being 
made to open it, or in an explosive mixture of gas and air, 
while withstanding a higher velocity than can be pro- 
duced in a colliery. The company also showed in action 
its improved air-gas machine for saturating atmospheric 
air with vapour from a light paraffin oil of about 0°65 
specific gravity, with a boiling point of 126 deg. Fah., and 
containing 83} per cent. of carbon, with 16% per cent. of 
hydrogen. The gas is 16-candle power, gives a pure white 
light, and is produced at from 3s. a. to 4s. 6d. per 
thousand cubic feet. The company also showed for the 
first time Grube’s lubricator and transmitter, which effects 
lubrication in about the cleanest and most economical 
manner that we have yet seen. We suspect the lubricant 


. consists largely of vaseline ; at any rate, it has the appear- 


ance and consistency of that substance, and it does not 
melt under 200 deg. Fah. The transmitter isa can with 
hollow conical top, by means of which the grease is forced 
through a circular disc, thus forming a cylindrical mass 
ready to be received by the lubricator. This, when 
charged, is screwed into its seating, which remains screwed 
down in the bearing. When lubrication ‘is required, a 
spiral spring in the top of the lubricator is released, and 
forces the lubricant in a fine stream or filament on to the 
bearing, a wire connected with the spring acting as a 
gauge to show the quantity of the grease still remaining 
in the lubricator. 

The electric lighting of the Exhibition was performed 
gratuitously by three companies, The Simplex Electric 
Light and Plant Company, of Manchester, lighted the 
larger hall with about 150 Miiller ‘incandescent lamps, in 
which the carbon filament is twisted to afford a larger 
incandescent surface, and which last about 3000 hours. 


The main conductors ran along the centre of the roof, with 
branches right and left, the lamps being suspended by their 
own leading wires, and fitted with opal shades deflecting the 
light downwards. The current was generated by a Simplex 
regulating dynamo, wound to give a constant potential 
of 100 volts, and in which there is plenty of room—6in.— 
between the armature and the field magnets! With this 
dynamo, which was driven by one of Redaway’s camel hair 
belts from the McCulloch engine, all but one lamp in a 
circuit may be turned off. The stand was lighted by 
thirteen incandescent lamps, varying from 28 to 100- 
candle power. The company also exhibited a new semi- 
incandescent are lamp called the Simplex, which gives a 
warm yellow light and requires to be maintained by an 
alternate-current dynamo. It consists of a dished-out 
circular clay block, which lasts about a week, having holes 
along its diameter in which two carbons—consuming ;';in. 
per hour, and calculated for 200 hours—are inserted, being 
fed up by spiral springs. The distance between the inside 
extremities of the two carbons is about $in., too great for 
the electric arc, which requires starting by a copper wire 
in the axis of one of the carbons, being brought into 
contact with the other carbon by a lever and cord. 
Henry Bennett and Co., of Glasgow, fitted up outside the 
buildings four 3000-candle arc lamps maintained by a 
Crompton-Burgin dynamo, run, after the first few days, 
by one of l’s 10-horse portable engines, which 
drove the dynamo supplied by Norman and Son for lighting 
the lesser hall by incandescent lamps. Both dynamos were 
driven by means of the Lancashire patent belting supplied 
by Mr. Thos. Potter. 


POYSER’S RAILWAY CHAIR. 

THE accompanying engravings represent a chair recently exhi- 
bited at the Inventions Exhibition by Mr. J. Poyser, of Mans- 
field. These chairs are now being tested by the Midland and 
Great Northern Railway Companies, which have had them in use 
some time, and they have so far answered all expectations. The 
chair is cast with three jaws, one being of the usual pattern to 
receive the rail, the other two jaws are cast parallel to one 
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another, and grooved to receive a movable piece. A wooden key 
is then placed between the jaws, the grain end of the wood 
abutting against the rail, and an iron block having a wedge- 
shaped face, and provided with shoulder pieces, which fit in the 
grooves, is driven down at the back of the wooden key. 
This block is made to correspond with the inner form of the 
jaws, and there being little or. no shrinkage in wood in the direc- 
tion of the grain, the wedge face of the iron block is said to 
compensate for any little difference that may arise. The vibra- 


chair is of the same weight as the ordinary chair in use, and 
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amongst other advantges it is claimed that the cost of manu- 
facture is practically the same, the key cannot work loose or 
fall out, that it is automatic in its action and tightens itself, that 
the key, which is only about half the size of those now used, 
does not require to be compressed, and is economical not only in 
these respects, but one key will wear out several of those now 
used because there is no necessity for driving it with the 
hammer. It requires no attention, and the linesmen would be 
able to examine and keep in order much more line than they 
can now. This chair can also be employed as a joint chair, and 
may be used either with or without fish plates. used in 
this way bolts and nuts can be dispensed with. 


TWIN SCREW DREDGER MELBOURNE, FOR 
THE MELBOURNE HARBOUR TRUST COM- 
MISSIONERS. 

Wir# this impression we give further illustrations of what is 
believed to be the largest barge loading dredger in the world. 
It was constructed for the Melbourne Harbour Commissioners 
by W. Simons and Co., Renfrew, under direction of Sir John 
Coode, M.LC.E. The principal dimensions of the hullare : —Length 
over all, 207ft.; breadth moulded, 35ft.; depth, 11ft. 6in.; lift- 
ing capacity, 1000 tons per hour in free soil, and dredges to a 
depth of 37ft. under water. The bucket girder works in the 
centre of the vessel, and is fitted with a row of buckets, each 
having a capacity of 22 cubic feet. Some idea may be had of 
the capabilities of this vessel when we mention that one bucket 
alone made entirely of steel weighs with its connecting links 
and pins 2$ tons, and the upper tumbler including 15in. shaft, 
and spur wheel with teeth 6in. pitch and 15in. wide on face, weighs 


20 tons. The engines are compound surface-condensing, they 
are arranged in two pairs, working independently of each other. 


tion set up by passing trains tends to tighten the key. The 


Each pair drives a separate propeller, and either or both pairs tur 
the buckets, The diameters of the cylinders are, high-pressure, 
20in.; low-pressure, 40in.; length of stroke, 30in.; the collective 
indicated horse-power is 850. The high-pressure cylinders have 
separate barrels to form steam jackets. The piston-rods are of 
forged mild steel, and the crank shaft and connecting rods of 
selected scrap iron. The boilers—see 892—are twoin number, 
and are placed one on each side of the well ; length, 18ft. by 8ft. 3in, 
diameter, having two furnaces 3ft.in diameter. All thicknesses 
being according to Board of Trade rules, they are constructed of 
steel supplied by the Steel Company of Scotland. All scantlings 
of materials, staying, fittings, and mountings are equal to a 
working pressure of 90 lb. per square inch, and they are tested 
to a pressure of 180 lb. The propellers, two in number, 6ft. 6in, 
in diameter, are cast of a mixture of hematite and cold blast 
iron, each being driven séparately by its own engine. Tangye’s 
patent high-speed governors—one for each engine—are fitted, 
and are capable of regulating the engines either when dredging 
or propelling. 

Great care has been exercised in designing the gearing for 
driving the upper tumblers. Surging gear is provided to pre- 
vent undue strain on machinery when working in rocky ground. 
The gearing is amply proportioned for its work under all circum- 
stances. Patent ved friction wheels are fitted for driving 
the buckets, and Sete varying the speed of the chain. The 
bucket ladder is 95ft. 9in. between centres of tumblers, is 
5ft. 3in. deep at centre, and 2ft. 9in. at ends, and curved on 
lower side ; the bucket ladder dredges to a depth of 37ft. below 
the water level, and the dredgings are discharged at either side 
at pleasure. The bucket rollers placed 6ft. apart, 10in. diameter 
2hin. thick, keyed on steel spindle3in.square. The lower tumbler, 
is six sided, having flanges 6ft. in diameter and 3in. thick, and 
revolves on a shaft 13}in. in diameter securely fastened. Upper 
tumbler is five sided, 4in. thick, lin body with strong fillets: and 
ribbed, cast of best Scotch iron, having a mixture of one quarter 
hematite. The bucket chain consists of 43 buckets, centre to 

of pins being 2ft. 9in., width of bucket 4ft. The bucket back 

is of cast steel, and the bucket body of mild steel, flanged 
and rivetted to the body and back. The bucket mouthpieces are 
of mild steel, and well rivetted to the body, The connecting 
links are of scrap iron, 6}in. x 6}in., eyes 10in. x 8in. 
The hoisting barrel is cast in one piece 3ft. 6in. diameter, is 
2hin. thick, strongly ribbed, and has three flanges projecting 
18in. all around. The purchase consists of eight upper and seven 
lower sheaves each 3ft. in diameter. The upper sheaves-—see page 
392—run on a shaft 12in. in diameter ; lower sheaves run on shaft 
12}in.in diameter. The crab winches, fore and aft, are of a similar 
tern, the parts being interchangeable. They are triple-geared, 
wing each three separate speeds. The chain barrels are of 
the most powerful description and specially designed for this 
vessel. ‘They are worked by the main and also by auxiliary 
engines of 100 indicated horse-power when required. The side 
shoots—THE Enoringer, Oct. 16th—are worked by small indepen- 
dentengines, which are encased and conveniently situated on deck. 

In the present impression we give engravings of the boilers 
and details of buckets, chains, and hoisting gear. On the 16th 
October we gave a two-page engraving showing sectional eleva- 
tion and plans of the vessel and machinery. On the 30th 
October we published transverse sections of the ship showing 
positions of engines, boilers, and machinery; and on the 13th 

nat.we published engravings of the main engines. All these 

gre ‘self-explanatory, and for them we and our readers are 
indebted to Messrs: Simons and Co. 
\a'Two cranes of five tons power are placed on deck for over- 
hauling the tumblers and buckets. ‘I'he vessel is titted with 
electric light, consisting of four arc lamps supplied by a dynamo 
driven by a Brotherhood engine on the same bed plates. It is 
intended that this vessel shall be worked night and day. The 
eabins for the officers and men are of the most comfortable 
description, those for the former being placed in the after end of 
the vessel, and consist of rooms for captain, mate, first and 
second engineer, mess-rooms, and pantry. ‘The men’s quarters 
are placed on one side of the well forward. Altogether the 
vessel presents a most substantial and tine appearance, and does 
great credit to W. Simons and Co., who have done their utmost 
to make her outstmp the many similar vessels they have now 
constructed. 

The Melbourne was built under the direction of Sir John 
Coode, C.E., assisted by Mr. Matthews, C.E., and Mr. Wingate. 
After a successful trial of the machinery on the Clyde, the 
upper works, including top tumbler and buckets, were taken 
down and temporary bottom of iron was fitted in the well. The 
vessel then proceeded to Melbourne by Suez Canal. This is 
now the fifth dredging vessel W. Simons and Co. have con- 
structed to the order of the Melbourne Harbour Commissioner:. 


Soctrty or ArTs.—The following are amongst the papers 
announced by this Society:—Prof. Silvanus 2. Thompson, 
‘Apparatus tor the Autumatic Extinction of Fires.” Prot. 
Francis Elgar, LL D , F KS E, M. Inst. C.E., “*The Load Line of 
Ships.” F. Edward Hulme, F.L.S, F.S.A., ‘* Technical Art 
Teaching.” Dr. C. Meymott Tidy, ‘‘The Treatment of Sewage.” 
C. V. Boys, “Calculating Machines.” George Clulow, “ The 
History and Manufacture of Playing Cards.” ‘‘W. H. Preece, 
F.R.S., ** Domestic Electric Lighung.” Prof, R. Meldola, F.C.S , 
“The Scientific Development of the Coal Tar Industry.” Six 
courses of Cantor Lectures bave been arranged—‘‘ ‘he Microscope, 
by John Mayall, jun.; ‘* Friction,” by Prof. H. 8. Hele Shaw: 
“Science Teaching,” by Prof. F. Guchrie, F.R.S.; Petroleum 
and its Products,” by Boverton Redwood, F.U.S.; ‘The Arts of 
Tapestry Making and Embroidery,” by Alan 8S. Cole; ‘‘ Animal 
Mechanics,” by B. W. Richardson, M.A., M.D., F.R.S. The sub- 
ject of the Juvenile Lactures this year will be on ‘‘ Waves,” and 
the lecturer, Prof. Silvanus P. Thompson. D.Sc. Dates and 
particulars will be announced in the Society of Arts Journal, 

KING’s COLLEGE ENGINEERING SocretTy.—At a general meeting 
held on Tuesday, November 10th, the President in the chair, Mr. 
R. Meacock read a paper on ‘‘ Stone Quarrying.” Briefly referring 
to the great antiquity of the art, he passed on to mention the 
implements ar ag for quarrying by mere manual labour and 
blasting tively. The operations which constitute the entire 
process of blasting were then described, detailed accounts being 
given of boring the holes, loading, and firing. The leading errors 
committed by quarrymen or miners in general were dealt with, 
and contrasted with the scientific principles and practical experi- 
ence of Sir John Burgoyne. The powder and the charge were then 
di " preference given to the best cannon powder for 
blasting. It was stated that the practice varied in reference to the 
quantity of powder employed, and the granite quarries at Kings- 
town were quoted as an example where large blasts were often used. 
The practice adopted by the military miners under the Royal 
Engineers at Gibraltar in quarrying the rock at that place, which 
is a peculiarly hard limestone marble, was then described. The 

concluded with some remarks on damping, bearing on its 
object, and the different materials used in this operation. Con- 
clusions drawn by Sir John Burgoyne from experiments and obser- 
vations on this subject went to show that, on the whole, clay was 
the best material to be used for damping. Finally, the method 
pursued in getting the valuable granites in the quarries of Aberdeen 
and Peterhead was described. 
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ALI | Welter’s treatise on the subject. Leseurre employed at 

OPTIQUE® | first solar rays reflected by means of an apparatus analogous 

No. L | to of 1870 comp! was 

‘ | arri than artificial sources of light. Fig. 1 

A seErixs of articles on “ La Telegraphie Optique,” by ome ‘he al of ignal 
M. Max de Nansouty, which appeared in Le Genie Civil, | caehone at night. 7", ae 


has supplied much of the following information. Modern | Three sources of light then may be adopted—(1) the sun, 
warfare, it is observed, whether between civilised nations | (2) the electric light, (3) a petroleum light with a flat wick. 
or a civilised nation and savages, ought to bring into play | On active service the sun and a petroleum lamp are, at 
all scientific inventions which accelerate its operations. | present, the only lights of practical value. If boldly 
The tendency to do this was exhibited in the American | in the pe sens lines of an army, as in Africa and in the 
Civil w brought 

into play torpedoes, sub- 

marine boats, balloons, g 4 
and special applications of 
the electric telegraph. 
Germany showed herself 
more alive to this deve- 
lopment of war than 
France in 1870, and reaped 
the benefit of it. A sim- 
ple telegraph line served 
in a great measure to 
render the reduction of 
Paris and other places 
possible. In France, since 
that time, the power of 
telegraphy to enable armies 
to moved and concen- 
trated, and to keep up 
communications under the 
guidance of one com- 
mander, has been fully | 
appreciated. The incon- 
veniences of a wire, espe- 
cially in the case of forces 
detached to a flank or in 
advance, are obvious. Such 
a wire may be cut, or, if it 
falls into the hands of an 
enemy, “ tapped” by him 
—that is, read off—and 
information acquired, or 
false messages even may 
be sent. In the Foendh 
war attempts were made 
to use rivers as conductors, 
without — success. i 
Maurat and Colonel Laus- 
sedat were more success- 
ful in employing light 
signals, forming the “tele- 
graphie cptique,” as it is 
termed. 


This system, in fact, was | 
employed in one crude | 
form or another by savage 
nations in early times, “Tn | 
Gaul, and latterly again in 
Algeria—and, indeed, in ff 
many countries — beacon 
signals were used. These were chiefly available at | East, it is necessary that lights should be easily carried to 
night. The “Chappe” system was a great advance on | the summit of mountains and high positions, and henc 
these primitive things. Semaphore transmission was, how- | the heavy carriage of an electric machine is out of the 
ever, comparatively slow work, being only available for | question. On the other hand, electricity supplies a light of 
short distances, and was liable to be interrupted by the ' special intensity which is of great value for intercommuni- 


slightest fog, as indeed is the system now in use. When | cation between permanent positions and forts, and on coasts, 
the electric telegraph superseded the Chappe system, | where the system has superseded that of the code of naval 
some pause in the development of sight signalling followed. | signals in a measure. 
It was only the recent wars of Tunis, Tonquin, and China| Whatever source of light may be adopted, it ought to be 
which brought out the service that could be performed by ! projected as far as possible. This work demands the use 
new instruments which are 
called to play a most impor- Fic.S 
tant part in future wars. = 

Owing to a strange com- | SS 
military tele; y has been 
retical and peaceful research. 
Astronomers and engineers, = 
Leverrier especially, felt the 
need of signalling for long 
distances. Colonel Perrier 
carried out much work prac- 
tically. Codes of signals were 
employed for such messages 


as “ Begin,” “Cease,” “ Right,’ “ Left,” “ Are you ready ?” 
and soon. Then came in the Morse alphabet of dots and 
dashes. The work of optical signalling now may be 
described as follows :—To project to a distance a beam of 
light, and by means of an obturator to cause the breaks 
required for the Morse signals of long and short duration 
corresponding to dashes and dots. With a candle, a 
reflector, and a pierced plate, signals may be made 
inaroom. With two lamps and the reflectors of carriage 
lamps signalling might be carried on at night for a moderate 
distance. For mili operations not only are very lon, 


distances introduced, but also signalling by day as we 
as night is required. Thus it is necessary, first, to have 
an intensely bright light, and, secondly, to project it in 
inspector of telegraph lines in France, who died in 
fulfilling these conditions—vide R. Van 


the first apparatus 


of reflectors and lenses on one or another system. Maurat, 
Laussedat, and Mangin have brought work to a high 
standard of perfection. 

To make the matter clear to all, it may be well to state 
a few general principles. A concave mirror M M'—Fig. 2 
—teflects all parallel rays hos ap falling on it to a focus F. 
Conversely if a light be pl at F, its radiating beams 
falling on the mirror M M' are reflected in parallel lines 
which travel without dispersion in the measure in which 
the true parallel direction has been achieved. 

A convex mirror mm'—Fig. 3—reflects the beams from 
a light at F' in directions which — to come from a 
virtual focus f behind the mirror. ese two mirrors may 
be combined, as shown in Fig. 4, in which it may be seen 
that if ¢ be the principal focus of M M, a light placed at A 
will have the rays OF falling on mm thrown on to MM 
and reflected parallel. Practically it is found better to 


adopt a plan something like that shown in Fig. 5, where a 
light is shown placed behind the concave mirror, which is 
pierced in the centre with another small concave mirror to 
throw the light through a system of converging lenses, 
which is fixed in a central hole in the large mirror. A dia- 
phragm or shutter enables the light to be shut off by 
pressure of hand or foot on a pedal; a glass fixed at the 
side enables the signals of the station with which com- 
munication is being made to be read. 

An optical apparatus is fitted to mirrors or telescopes 
for signalling on a large scale from permanent positions. 
Mirrors have hitherto been employed, but doubtless lenses 
will eventually supersede them. The instruments with 


mirrors are termed telescopes, from their corresponding to 
reflecting telesco The large reflector is, however, 
formed of two spherical cups—not concentric—which are 
more easily made than the parabolic form, and give practi- 


cally the same results. The range of these instruments 
are as follows :— 


Diameter. With sunlight by day, a 


troleum at night. With petroleum by day. 
jos 


cm. in. 


miles. kilos. miles. 
35 (13°8) ... 5O0to 60 (31t038) ... 12t015 (8to 9) 
45 (17°7) ... 80 50 to 56) ... 20025 (12 to 16) 


to 90 ( 

60 (23°6) ... 100t0120 (62t074) ... 25+t030 (16 to 18) 
It is very rarely necessary to signal more than 120 kilos. 
(74 miles), The machines with lenses are for field 
operations, in which they have played an active part in 


apparatus should be easily replaced when injured in action. 


To note briefly the properties of lenses: Let M M' 
Fig. 6, be a lens made of two spherical lenses, and 
let « y be its optical axis. Rays of light parallel to the 
axis wy falling from the side « on M M' unite at the focus 
F. Conversely, the raysfrom a luminous point at F which 
pass through the lens M M? proceed in lines past x parallel 
to the principal axisy. Again, if another lens N N;— 
vide Fig. 7—be employed, the rays coming from the side 
E parallel to the principal axis converge at a point at F" 
after passing through the lens N Nj, instead of at the 
point F, by which means the focal distance is decreased 
which is very important in a field instrument. 


/ 


Fic.9 


\ | \ 

A field instrument is composed of the following parts: 
(1) A single or compound lens or “ objective of emission,” 
the light being at its focus; (2) a telescope to observe 
the signals from the station with which signals are ex- 
changed—vide Fig. 8. The source of light employed is, 
by day the sun, and by night a petroleum lamp with flat 
wick. The latter may be used on days when the sun is 
not visible, but it has not the range of the solar signals. 
With the latter a heliostat is at times used; that is, a 
mirror with equatorial movement provided by clockwork, 
so as to follow the sun. Fig. 9 shows night and day systems 
of signalling. Field instruments can signal to about the 
distances shown below :— 


Diameter Sun by day, or petroleum 

off lens. by night. Petroleum by cog. 
cm, kilos. miles. kilos. miles. 

14 ne 30 to 40 (18 to 25) in 8tol0 (5to 6) 
24 ats 45 to 50 (28 to 31) 13to15 (8to 9) 
30 55 to 65 {34 to 40) 18020 (11 to 124 
40 100 (62 ... 20to 30 (12 to18 
50 120 (744 . 80t040 (18 to 25 


late wars. It is necessary that the various parts of field ° 
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COMPOUND LOCOMOTIVES. 
No. IV, 

Near the end of our last article on this subject we 
expressed a belief that compounding may be made to prove 
serviceable in the case of goods engines. In dealing with 
this question it is impossible to do anything to advantage 
without a basis of fact ; that is to say, theorising on in- 
sufficient data is worse than useless. We have a great 
deal too much of this—a great deal too much assumption 
that because compounding is good in theory it must also 
be good under all sorts of conditions in practice. Before 
we can say much concerning the prospects of success 
attending compounding — engines, it is essential that 
we should have accurate data concerning the work done b 
them. Mr. Stroudley has courteously supplied us wit 
the diagrams and particulars given below, which will 
be found very fully to repay study. The engine is of a 
powerful type—known as “Class C,” on the London, 
Brighton, and South Coast Railway. The cylinders are 
18}in. diameter and 26in. stroke, being almost identical 


Line of steam chest pressure. 


| 
| FIC. 
A.F1a5.9 


em 8 miles per hour; Cut-off, 79 per cent.; Steam chest pressure, 
1401b.; Boiler pressure, 140 Ib.; Gradient, 1 in 264 up; Load, 73; Approxi- 
mate weight of engine and train, 795 tons; Revolutions per ute, 
28°40; Total I.H.P., 240-75. 


Fit.2 
A.PILG4 


~ 


| 


\ 
Speed, 5 miles per hour ; Cut-off, 754 per cent.; Steam chest pressure, 
134 lb.; Boiler pressure, 1351b.; Gradient, 1 in 264 up; Load, 73; Approxi- 


and train, 795 tons; Revolutions per minute, 


Fics 


AP. 82.6 


Speed, 10 miles per hour ; Cut-off, 36 per cent.; Steam chest pressure, 
1351b,; Boiler pressure, 1351b.; Gradient, 1 in 264 up; Load, 73; Approxi- 
mate weight of engine and train, 795 tons; Revolutions per minute, 
56°80; Total I.H.P., 318-16. 


j 
Fic 4 


Speed, 12 miles per hour; Cut-off, 36 per cent.; Steam chest pressure, 
1401b.; Boiler pressure, 1401b.; Gradient, 1 in 264 up; Load, 73; A xi- 
mate weight of engine and train, 795 tons; Revolutions per ute, 
68°16; Total I.H.P., 456°84. 


with those of the Gladstone. There are six coupled wheels 
5ft. in diameter, the piston-rods are 23in. diameter, the 
boiler pressure 1401b. In this, as in all other cases, Mr. 
Stroudley has provided that ample boiler power, to which 
so much of the success of his engines is due; “Class C” 
has no less than 1413 square feet of heating surface and 
21 square feet of grate. The tractive effort is 144 lb. 
per 1 Ib. of cylinder pressure. 

Diagrams 1 to 10 were taken with a train of seventy- 
three wagons, the total load being about 795 tons. e 
see that so long as the speed was slow the diagrams are 
very full, and there is but little expansion. It is when 
engines are working under these conditions that compound- 
ing would, beyond all question, prove serviceable. As the 
speed augments, however, more expansion can be used, and 
if we refer to Diagrams6and 7, it will be seen that a very fair 
degree of expansion has become possible. It must not be 
forgotten, however, that this is the case only because of 
the great cylinder capacity of the engine; an average 
pressure of 76 lb. above the atmosphere sufficing to raise 
the speed of the train from ten to thirteen miles an hour on 
an incline of 1 in 264 up. Diagram 8 shows that when the 
crown of the bank had been passed it became possible to 
expand the steam to an extreme degree. Let us, however, 
return to the work done in climbing the hill; this 
amounted, at thirteen miles an hour, to 377-horse power, 
in round numbers. The pull of the engine amounted to 
76 x 144 = 10,944 lb. e velocity of the train was 
1144ft. per minute, and allowing 5 lb. per ton for friction, 
and 2°9 tons for the action of gravity on the incline, about 
370-horse power must have oon expended on the train. 


These figures supply another proof, if one were wanted, 
that the internal frictional resistances of a locomotive 
in good order are very small at low speeds. It must, of 
course, be clearly understood that the tractive resistance 
of the engine regarded as a vehicle is already included. 
so that nothing is left to be considered but the internal 
friction, such as that of the pistons in the cylinders, and 
for this at the low speed of 74 revolutions a very small 
horse-power will no doubt suffice. It would be rod 
interesting to compare these figures with those whic 

might no doubt be obtained from one of Mr. Webb’s com- 
pounds at the same speed. 

Comparing the results of Fig. 7 with those of Fig. 1, 
we find some peculiarities worth notice. Multiplying the 
average cylinder pressure by 144 we have 18,000 lb. as the 
tractive effort of the engine, but this multiplied by 704, 
the velocity in feet per minute, and the product being 
divided by 33,000, we have 393-horse power, whereas the 
diagram as calculated by Mr. Stroudley’s assistant gives 
240°75-horse power. That this is wrong is clear from dia- 
gram Fig. 2, which is the same in nearly all respects, and 


FIC.S 
A.P87.20 


Scale, 80 Ib, = I inch. 


~ ey 13 miles per hour; Cut-off, 26 per cent.; Steam chest pressure, 
140 Boiler 140 1b.; Gradient, 1 in 264 up; Load, 73; Ap 
mate weight of engine and train, 795 tons; Revolutions per ute, 
73°84; Total I.H.P., 436°69. 


FIC.6 


art 10 miles per hour; Cut-off, 23 per cent.; Steam chest pressure, 
140 Ib.; Boiler pressure, 1401b.; Gradient, 1 in 264 up; Load, 73; A xi- 
mate weight of engine and train, 795 tons; Revolutions per ute, 
56 80; Total I.H.P., 294-28. 


FIC. 7 
A.P 75. 4 


Son, 13 miles per hour; Cu 
139 1b.; Boiler pressure, 140 lb.; 
mate weight of engine and train, 795 tons; Revolutions per m 
73°84; Total I.H.P., 377°60. 


t-off, 234 per cent.; Steam chest pressure, 
Gradient, 1 in 264 up; Load, 73; A) —_ 
ute, 


FIC 
Ic 8 
AP 47.4 
\ 
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Boiler pressure, 140 lb.; Gradient, 1 in 264 down; Load, 73; 
pproximate weight of engine and train, 795 tons; Revolutions per 
minute, 153°36; Total I.H.P., 493714. 


Sool, 27 miles per hour; Cut-off, 17 per cent.; Steam chest pressure, 
b.; i 7 


gives 358-horse power. The speed was.obviously erroneously l 
stated in Fig. 1 as eight miles an hour. It is really five miles. 

Fig. 7 shows, as we have said, that 76 lb. average pres- | 
sure did the required work on pistons 18}in. in diameter. 
If the pistons had been 17in. in diameter, then the pressure 
must have been augmented, as shown by the simple rule-of- 
three sum, 227 : 262 : : 76 : 83°3 Ib.,and a diagram like Fig.3 | 
would be substituted for Fig. 7. That is to say, the steam | 
would have to be cut off at 36 per cent. of the stroke with 
17in. cylinders, while a cut-off at 23 per cent. is possible | 
with the 18}in. cylinders. Itis, looking at these di a 
we think, open to some doubt whether any possible 
advantage would be shown by a compound engine over 
“ Class 

It must be remarked, however, that, as we have already 
fully explained, compound engines cannot appear to 
advantage on hilly or undulating roads, because they 
cannot always be worked up to their full power. The 
Brighton Railway is all up and down. ence, such 
diagrams as Figs. 8 and 12 become possible. If, however, 
the engine had to work a nearly level road, such as the 
London and North-Western between Crewe and Euston, 
or the Great Western, the load hauled could be very 
much increased, and no diagram much less full than 
Fig. 4 or Fig. 5 would then be possible. Here, then, the 
compound system would prove advantageous. On the 
continent of Europe, again, where tremendous trains are 
in certain districts hauled at —_ moderate speeds, a 
double cylinder compound ought to reduce fuel 
consumption. In the United States all the condi- 


tions are apparently eminently favourable to the com- 


pound engine over large ranges of country. It is 
necessary, however, once more to point out that the 
only chance of effecting a saving lies in preventing the 
discharge of steam of a high pressure up the blast pipe. 
Fig. 1 and Fig. 11 show an enormous waste of power in 
this way, the steam being discharged at about 100 Ib. 
above the atmosphere. It is on such diagrams as this 
that the advocates of compounding base their reasoning, 
but they do not represent whi takes place in daily practice 
save for very brief periods, as when a train is being started. 
The compound engine would beyond all dispute y ver to 
ag advantage under the conditions that gave diagrams 

igs. 1, 2,and 11. It can have no advantage whatever under 
the conditions proper to diagrams Figs. 7, 8, 9, 10, and 
12. Conditions proper to diagram Fig. 4 would be 
favourable to the compound system; Figs. 6 and 7 would 
be against it. Such a group of diagrams as those we 
publish are more instructive than es of argument or 
reasoning for those who understand what they are calcu- 
lated to teach. 

It is worth while to append the following table, giving 


Indicator Diagrams taken from the Front End of the Left-hand Cylinder of Engine No, 421 (C. Class Goods), August 8th, 1884. 


Speed, 33 miles per hour; Cut-off, 234 per cent.; Steam chest pressure, 
135 Ib.;_ Boiler pi , 1351b.; Gradient, 1 in 264 down; Load, 73; 
Approximate weight of engine and train, 795 tons; Revolutions per 
minute, 187°44; Total 1.H.P., 511°34. 

Seeed $7 miles per hour ; Cut-off, per cent.; Steam chest pressure, 
130 Ib.; "Boiler dca 180 Ib.; Gradient, 1 in 264 down; 73 


735 
——_ weight of engine and train, 795 tons; Revolutions per 
minute, 210°16 ; 


Total 1.H.P., 513°50. 


| AP.J21.8 


Speed 4 miles per hour ; Cut-off, 75 per cent.; Steam chest pressurc, 
135 lb.; Boiler pressure, 135 1b.; Gradient, 1 in 264 up; Load, 60; A xi 
mate = of engine and train, 654 tons; Revolutions per ute, 
22°72; Total I.H.P., 187°56. 


\ 
\ 


Speed, 27 miles per hour ; Cut-off, 234 per cent.; Steam chest 
115 Ib.; Boiler 115 Ib.; 1 in 264 down ; wad, 
A ximate weight of engine and train, 654 tons; Revolutions per 


minute, 153°86; Total 1.H.P., 328°88. 


the actual consumption of coals by the “ Class C” locomotive 
in regular work :— 


hipley Coal, 
Journey Journey 
No. 1. No. 2. 
Maximum load ... 59 64 
Minimum load 25 SL 
Length of journey (miles), including 
Coal consumed (cwt.) —... 60 60 é 
Pounds of coal per mile .. ... 45°72 57°43 
Consumption of water (gallons) ... 750 . 5350 
Average temperature of water, Fah. 157 141 
Average boiler pressure (Ib.) ... ... 133 122 
Welsh Coal (Aberdare), 
Journey Journey 
No. 3. No. 4, 
Maximum load ... 5. 50 
Minimum load ... 8 ‘ 32 
of journey (miles), including 
Coal consumed (cwt.) re 49 
Pounds of coal per ... 99°95 45°85 
Consumption of water | ee 
water, Fah. ... 156 162 
Average boiler pressure (Ib.) ... ... ... 126 184 
No. 1, Time shunting, 4 30; Time running,11 0O=15 30in journey. 
No. 2. 2 18; 7 34= 9 52 
vo. 3, ” 4 24; ” 5 26= 9 50 ” 
No, 4. ” 8 27; ” 6 18= 9 45 vee 
Five miles per hour allowed for shunting, which is included in the 
figures shown in the table. 


It will be seen that the shunting work is very heavy, 
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AP40.2 
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mate weight of engine 
45°44; Total LELP., 358714. 
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and the stopping and starting frequently repeated. These 
facts interfere materially with the values, for purposes of 
comparison, of any data taken from the of these 
engines, Again, the loads vary much. This tells against the 
engines, which run under totally different conditions from 
those hauling heavy mineral trains over long stretches of 
nearly flat country at a moderate speed. As far as the 
figures admit of comparison, they are very favourable to 
the “Class C” engine. 

We cannot conclude without expressing our thanks to 
Mr. Stroudley for the valuable information on the per- 
formance of his goods engines which he has enabled us to 
place before our readers. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 


DR. LODGE’S MECHANICS, 

Sin,—' ®, 11.” certainly wrongs Dr. Lodge when he says that 
the latter has accepted the phrase “‘capacity of matter for motion” 
asa scientific definition of inertia; on the contrary, Dr. Lodge’s 
words are, ‘* matter possesses a property called inertia, or power of 
reacting. . . .” Capacity (!) of matter for motion! Capacity (!) 
of sponge for water! The phrase is a clumsy metaphor or a bad 
pun, not a definition at all. Is matter porous, and is motion a 
fluid which soaks into it, and that can fill it as water fills a sponge? 
Arguments from analogy are proverbially treacherous, but here 
there is not even analogy to argue from, The words are a pun on 
“capacity ” and nothing more. 

Motion is a state of matter in relation to other matter, and to 
space and time; without inertia there could be no motion, for all 
changes would be instantaneous, and instantaneous change is not 
motion. If I wished to define inertia, I would say it is that pro- 
perty by which matter modifies the form of motion while it con- 
serves its time or amount, 

Dr. Lodge’s definition of force is good, viz., ‘‘ Muscular exertion, 
and whatever else is capable of producing the same effects,” but 
surely he does not think it either new or important. In your 
columns on June 12th I myself wrote, “‘ Force is that nag be ich 
we feel in ourselves, as a push, a pull, or a strain, when we 
exert ourselves, and experience forces us to believe in its 
existence when we see bodies moving.” This is essentially Dr. 
Lodge’s definition, but Iam not aware that it is new. 

As to action and reaction, Dr. Lodge is still foggy. Motion— 
molar or molecular—of massive matter is itself a form of force. 
However modified, it always continues to be motion either mole- 
cular or molar—except when it is used up in doing work against 
attraction, it then ceases to be motion and becomes distance—and 
it always continues unchanged in amount through all modifications 
of form, i.c., action and reaction is an equal-sided phenomenon in 
kinematics. Strain caused by attraction is also an equal-sided 
phenomenon. It cannot be thought of otherwise, but it differs 
toto celo from kinematic action and reaction, for it does not depend 
on motion and it is not affected by inertia. Its nature and cause 
are unknown. Scientists are too apt to ignore this great fact in 
physics. They eagerly stretch kinematics, trying to make them 
include cohesion, gravity, affinity and electricity—hinc ille 
lachryume. ‘Wo. Muir. 

Edmonton, November 14th. 


HUDDERSFIELD STATION ROOF, 

Sin,—In the report by Mr. W. 8S. McCleary, of Sunderland, in 
your issue of the 13th inst., upon the fall of above roof, there are 
some points which seem to me open to counter criticism, and being 
entirely unprejudiced, I feel disposed to make them in the interests 
of fairness. Mr. McCleary acted on behalf of one of the parties 
concerned and condemned the whole structure, his object being, no 
doubt, to attach the blame of failure upon the design. One would 
naturally expect, but entirely fails to find, some proof that failure 
did actually arise from defective design. 

First, the ge of ideal load of 401b. per foot super. is 
beside the mark. The roof was only bearing ite own weight, 
the carpenters were busy fixing sash bars, the boarding had not 
been completed. Even if half the boarding were on, there would 
be a maximum strain of only about 5 tons in the rafters, which 
would be safe by Mr. McCleary’s own showing. The 40 lb. wind 
assumption is a very rough approximation to include maxima 
stresses from wind on either side suggested by Tredgold; one looks 
in vain for information as to whether there was any wind at the 
time, and if so in what directi Th of house roofs are 
being built which are only safe at 151b. per foot superficial. They 
often fail during erection, not because they are weaker than others, 
but because they have not as yet been tied together. When slated 
they last till the wood rots. From the fact that sixteen principals 
fell together one would naturally conclude that they toppled over 
one upon the other like a row of ninepins, the reason being that 
they were not yet longitudinally secured, and the temporary 

were A +, 

Secondly, the style of roof is that of a very simple and common 
queen post truss, having counter braces to resist wind pressure in 
the centre. This Mr. McCleary terms a “faulty design of collar 

m roof.” He will have to put a large number of roofs into his 
black books if all queen post trusses are to be abandoned for those 
in which the rafters meet at the apex. 

It might interest some of your readers to be favoured by Mr. 
McCl with his opinions as to the cause of failure, and his 
reasons for such opinions. I have experienced some little difficulty 
in analysing his diagrams. The scale is stated to be 8ft. per inch, 
and measures 12. Pitch and rise are not specified on the drawings. 
Fig. 10 is unintelligible; the braces appear to be reversed—why? 
The letters in Fig. 14 are somewhat impartial in their application 
to the joints of the truss, being situate about equidistant from 
several joints. Were it not for this indefiniteness I should be 
disposed to say there is a mistake in supposing that a similar com- 
pression is in B C to that in B E. If he means that the two parts 
of the rafter on either side of the joint of the lowest strut bear 
the same strain it is a mistake, but lam not clear what is meant 
by B Cand BE. T. GRAHAM GRIBBLE. 

Spring-gardens, 8.W., November 18th. 


THE EFFICIENCY OF TURBINES. 

Sir,— A, Miller’s” letter in your issue of 6th inst. hardly needs 
answer, but suggests a remark which may be useful to him. The 
straightening of the edges of his turbine blades would, in my 
opinion, lessen appreciably the amount of eddying in the turbine 
wheel, and thereby raise the efficiency of the wheel a little. But 
as regards his 78 per cent., I wish to point out that this fraction 
conveys little information unless it stated distinctly what it 
means; thus, whether the remaining 22 per cent. inefficiency 
includes or excludes the inefficiency of the headrace taken as part 
of the whole machine. If it excludes the headrace inefficiency, 
then the 78 per cent. is not so high as it might be in my opinion 
and the improvement in the shape of blades might make a practical 
difference. If, on the other hand, the 22 per cent. includes the 
headrace losses, then one cannot in the least judge whether the 
turbine is a good or bad one until full information is given . 
ing the various losses occurring in the headrace. In my articles I 
pointed out that, if one is to take a complete view of the machine, 
the resistances cannot be left out of consideration. 

It is strange that Mr. Donaldson, after being told a second time 
that m in my equations means a numerical ratio, should still think 
that I possibly meant by it a sectional area. Very strange, indeed, 
considering that by an investigation of the dimensions of one of 
the equations he himself had discovered that m must mean a 


numerical ratio if the equation were to have any sense. I raised 
no objections to his criticisms certainly, but I must beg him not to 
conclude that my “‘silence may be taken as an answer in the 
affirmative.” I did not really imagine that Mr. Donaldson could 
himself think there was anything in his criticisms after having 
read them over a second time in print. I regret that I am unable 
to assist him in understanding the subject more clearly. 
Mason Science College, Birmingham, ROBERT i. SMITH. 
November 14th, 


TECHNICAL EDUCATION AND ITS PROFESSORS. 


S1r,—Technical education, as the writer understands it, admits 
of a twofold classification—first, the communication of a knowledge 
of form ; secondly, the development of manual skill. A true per- 
ception of form in relation to engineering chiefly consists in a firm 
and adequate grasp of first principles, the power of draughting our 
scientific conceptions upon paper ; and finally the faculty of design, 
not according to a wooden rule, but from first principles clearly 
defined and understood. The second division—that is, manual 
skill or handiwork—comprises the proper use of tools, the attain- 
ment of dexterity in their use; in fine, the faculty of one 
tools as a means by which to realise a given mechanical form. 
The two classes above described rest upon the physical distinction 
between head and hand. The civil engineer, who belongs to the 
first-class, must have a just knowledge of machine form or bridge 
anatomy, with the additional gift of being able to delineate his 
ideas upon paper. His duty is to divide a structure or machine 
into its separate parts, and to explain why each element has been 
moulded into a given particular shape. On the other hand, the 
working mechanic must be content to seize his tools and to realise 
the ideal which the civil engineer exhibits to him under the form 
of working drawings. 

It will be gathered from what I have said that the training of 
the civil engineer is distinct from that of the working mechanic ; 
whilst the education of both, in their separate spheres, equally 
conduces to the welfare of the community. Life is too short to 
acquire an adequate knowledge of both arts, nay, scarcely long 
enough to become perfect in either ; hence it would seem wise to 
follow the example of the continental schools in confining the 
attention of the civil engineer more and more to the question of 
structural form. With us it would appear to be, or rather to have 
been, the custom to combine the two classes. Hitherto the time 
of an engineering student has been occupied, partly in acquiring a 
very thin layer of theoretical knowledge, and partly in — 
with workshop tools and appliances, with which, after long an 
painful efforts, he may produce a very bony and angular—not to 
say Gothic—machine specimen. His short and leisurely experience 
of tools is just sufficient to make him a poor sort of mechanic, but 
not enough to enable him to earn a good day’s wages in the work- 
shop. At present the British market is overstocked with this 
type of half-bred engineer. king around us, it is astonishi 
how few engineers there are who possess even a modicum of so 
theoretical knowledge wherewith accurately to guide the work of 
the mechanics under their charge. The fault is not their own but 
that of their forefathers, who misdirected their early efforts. But 
it may be asked, How then do you account for the numberless good 
works which British engineers have executed in the past? To which 
I answer—their strength and beauty, where such they have, are 
often the work of the skilled mechanic; the shameful breach of 
first principles, which they not unfrequently betray, may be at 
once ascribed to the so-called civil engineer, the father of their 
hideous form. We are told that Napoleon the First once said :— 
‘*If my army were composed of British soldiers, commanded 
French officers, I could subject the whole world.” With equal truth 
it may be said that the British mechanic has served faithfully and 
well an unenlightened staff of generals, who, but for his stolid and 
staunch adherence, would long since have brought ruin upon 
British mechanical industries. 

The moral of this letter is unmistakeably clear. Let 
parents whose sons lean towards the engineering profession take a 
timely lesson. Let them carefully study the true propensities of 
their children, so as to learn whether they are the better fitted to 
develope into students of form or workers in metal—into civil 
engineers or industrial mechanics. Between the two careers, 
rightly understood and viewed in the light of respectability, there 
is nothing to choose. Indeed, taking the civil engineer and work- 
me See of the day, such as they are, the writer is not 
ashamed to own that he feels a greater respect for the latter, 
simply because his handiwork is the more perfect in its kind. 

In choosing a technical school, where to educate their sons, let 
parents beware of placing them under the charge of a class of 
professors, which has, unfortunately, grown up with the recent 
development of technical education, and whose sole care and 
solicitude is not for the welfare and advancement of their students, 
but for their own selfish aggrandisement, in the manifold exploita- 
tion of patents, and in the pursuit of work altogether foreign to 
the object to which they are conscientiously bound to devote their 
whole time and strength, and for the dutiful execution of which 
they are fully and adequately paid. a we not indignantly ask 
whether it be possible for a man to spend his time and energy in 
the chase for patent law cases, and at the same time to be given 
up, heart and soul, to the important work of education. The two 
things are manifestly incompatible. So, also, is it practically im- 
possible for a technical professor to cast himself unreservedly into 
the worry and turmoil of commercial undertakings—such as the 
working of patents—without at the same time culpably neglecting 
the real work of his pretended vocation. Beware, then, of the 
false prophets. G. 

November 17th. 


TRADES UNIONS AND PIECE-WORK. 


Sir,—A letter appeared in your columns last week from “A 
London Master” anent Trades Unions and Piece-work, and I will 
endeavour, being a Unionist and a member of the Steam Engine 
Makers’ Society, to answer him. 

‘A London Master ” can remember the time when Trades Unions 
did not raise any objection to piece-work, the reason being that 
that style of working was not then so much in vogue as now; that 
piece-work is rarely instituted at first, but after a lapse of time, 
when the day-work method has shown what an article will cost 
to produce, the prices then being set so as to turn out the work 
more cheaply; and the evil years ago, being of small proportions, 
instead of being nipped in the bud, was allowed to grow on unno- 
ticed until its present magnitude has thrust itself upon the 
attention of the societies, 

Now, as to the state of the case now. Piece-work is decidedly 
advantageous to our employers. This is — by their eagerness 
to institute it whenever practicable, by the admission of ‘‘ A Lon- 
don Master” himself, and by the workmen themselves, Is it 
advantageous to the men? He says the answer is difficult. It is, 
on the contrary, easy to answer; and I assert that piece-work is 
most deleterious to the men gen . Why? It is universally 
admitted that there are more men than there is work for them. 
Every walk of life is overcrowded, with the exception of a few 
specialists. Now any scheme whereby the number of unemployed 
would be increased must be to their detriment. By working by 
the piece more work is done by a man and more money earned 
than working by the day. The individual is better off financially, 
but the unemployed workman has less chance of getting a job than 
ever—because there is only a certain amount of work for us all, 
and if less men do that work the number of unemployed must be 
wo if th by th her wages, with th 

mdly, if the man by the piece earns higher , with the 
improvident characteristics of the British ms col he spends more. 
ifty habits, as far as my experience goes, are rare with the 
working classes; drunkenness common. Anyone who has worked 
in different shops where the different methods are adopted will 
have observed the comparative steadiness and better time-keeping 
of those working by the day. 


Thirdly, by working piece-work our worst passions are excited, 
namely, selfishness and greediness, ere the piece-work system is 
adopted the work is parcelled out into small lots, and gangs of, say, 
work on each. Now there isa certain price for so much 
work, and if, say, six men are on a job, the introduction of a 
seventh is resisted, because a seventh portion is less than a sixth, 
each of the former men would earn less money, and if a foreman 
does take a stranger the leading hand or chargeman will get him 
removed as soon as possible, and if the new comer, not being quite 
used to the work, should be a little longer over his duties than the 
older hands, the chargeman will tell the foreman that the man 
cannot make it pay, whereas, were it daywork, no notice would be 
taken of him, save to assist him in every way were he a brother 
Unionist. 

Fourthly, when piece-work is first commenced good prices are the 
order of the day; now with continual repetition work, the men 
can do the work with comparative ease, and just before a pastime 
make homes for a “‘ the that the 

rice is dropped. If, again, over greedy, the same result happens, or 
Tf through their ingenuity labour-saving devices are introduced so 
as to make more money, their reward is a further reduction in the 
price, until at last they have to work just as hard for daywork 
wages, as their employer has found out the utmost which they can 
do, and if they do not like todo it, plenty of fresh men can be pro- 
duced, and the time told them in which they will have to do the 
work in, or go. 

Fifthly, on a piece-work job always more apprentices are to be 
found than ona day-work job. Because when a lad gets about 
eighteen he can do, if he pleases, a man’s work for nominal wages, 
and to make the job pay at reduced prices a man is dispensed with 
and a lad engaged, thus throwing one more on the ee 
— of the union, and adding another competitor in the labour 
market. 

As to a ‘* London Master’s” remark about a man resting when 
he feels tired, perhaps that privilege is accorded in London to the 
weary piece-worker, but let him try it on in Manchester, and he 
will either get sacked or told that if he can afford to rest during 
working hours his price will stand reduction. When a man leaves 
his employment or gets discharged he very often has a balance 
due to him from the firm, as settlings are generally made up once 
a month; let him try to recover it by asking at the pay-window, 
and in four cases out of five he will be told that there is nothing 
for him. I know a firm in omareke —_ a point <. not 
paying piece-money to any employé who has left or been paid up, 
and at the same time admit that another firm, Messrs. Mather 
and Platt, will even cause inquiries to be made for a man to pay 
him the balance due. 

If an employer when he reduced the man’s price lessened his 
charge for the finished article in the same ratio, then I believe 
that we would be benefitted, owing to the goods being placed more 
within the reach of purchasers, and the additional demand would 
more than recoup workmen generally for the loss in wages; but I 
affirm that the sole object is the reduction of the cost price, and 
the gratification of that greedy and insatiable thirst for gold which 
characterises the modern employer. As a proof, just look at the 
immense fortunes left by manufacturing engineers, as read in the 
wills and bequests’ column of the Illustrated London News. 

Should you grant me space for another letter, I will corroborate 
my statements by facts if necessary, and subscribe myself 

Manchester, November 16th. Youne Fitter. 


BOURNEMOUTH UNDERCLIFF COMPETITION. 
S1r,—The Bournemouth Observer, of 7th inst., states that had 
the commissioners been aware that Mr. Andrews, their surveyor, 


-was competing they would not have allowed him to meet Sir 


—_ Bazalgette. This is the real point at issue, for it unfortu- 
nately placed the latter in an extremely false position. That his 
(Sir Joseph Bazalgette’s) selection of the first design would, to 
some extent, depend on the information supplied, and the opinions 
expressed to him by Mr. Andrews is certain, for the fact that Mr. 
Andrews had resided for some years at Bournemouth, o_o 
sessed the full confidence of the Commissioners, would na‘ ly 
lead to any reasonable engineer attaching considerable weight to 
his opinions. That these opinions would affect the selection of 
Designs 2 and 3 is almost equally certain, and is to a great 
extent borne out by the fact that these two designs strongly re 
semble Design 1 in their main features. That the Commissioners 
wish to act perfectly fairly is apparent, hence it seems to me that 
they should again submit the designs to a referee, who might be 
chosen by lot from, say, four engineers of eminence, specialists in 
sea-work, such engineers to be named by Sir Joseph Bazalgette. 
The mottoes of all designs might be previously cut out, and the 
plans lettered for future identification, so as to secure perfect 
secrecy as to their authorship. 

Some such course as this is surely due to those who, with myself, 
have freely spent time and money in competing. FaIRPLAY. 

November 12th. 


SUPPLY OF LOCOMOTIVES TO ITALY. 

Sir,—At the present period of general depression in export 
trade, the following extract from the Journal of Public Works and 
Railways, Rome, 11th November, 1885, may be of interest to some 
of your readers :—‘*On the 29th October last the Meridionale— 
South Italian— Railway Company opened tenders for the supply of 
sixteen locomotives. The following firms peted :—/{1) 1ét6 
Alsacienne de Constructions; (2) Mécaniques Grafenstaden ; (3) 
Henschel Sohn, Cassel; (4) T. A. Maffei, Munich ; (5) A. Borsig, 
Berlin ; (6) Maschinenfabrik, Esslingen ; (7) Siichsiscke Maschinen- 
fabrik, Chemnitz. The average of the above tenders amounted to 
1'121f. per locomotive kilogramme and 0°669 per tender kilogramme. 
After adding to these average prices the 5 per cent, due to the 
Government under Art. 21 of the law of 27th April, and the 
customs’ duties, the figures above quoted are increased to 1°257f. 

r locomotive kilogramme and 0°782f. per tender kil e. 

owever, the average figures are much below the tender of the 
Italian firm of Ansaldo, who quoted 1°62f. per locomotive and 
0°90f. per tender kilogramme. Among the foreign tenders that of 
the Société Alsacienne, who offered to undertake the construction 
of the sixteen locomotives at the rate of 1°024f. per locomotive and 
0°64f. per tender kilogramme, was the most favourable.” 

H. G, H. SPILLER. 
107, Fleet-street, London, E.C., November 13th. 


THE ANTWERP EXHIBITION. 

Srr,—May I ask you to correct an error which has inadvertently 
been made in your article on my exhibit at Antwerp? In the last 
few lines of your article in THE ENGINEER for the 6th inst. you say 
that I have built 36,000-horse power ; whereas, if you turn to the 
small pamphlet I sent you, you will find that this figure only com- 
prises engines of 20)-horse power and upwards, or engines supplied 
to one firm of which the aggregate power is not less than 200-horse 
power. P. VAN DEN KERCHOVE. 

Gand, November 16th. 


THE SYRINX GAS ENGINE, 

Srr,—Your otherwise excellent article on the ‘‘ Syrinx” Gas 
Engine requires correction on two points. (a) Messrs, Clarke and 
Gillespie assigned their business and the patent to the Syrinx Gas 
Engine Company in July last. (6) The engine is made in two sizes, 
4 and 4-horse power, the latter having some improvements on the 

‘ormer. Ernest T, Couiins, Secretary. 

Stevenage, November 12th. 

[For continuation of Letters see page 403.) 


Tue Riven WITHAM.—The new sea channel and improvement 
works carried out on the Witham have proved a complete success, 
both for the drainage and navigation. The recent freshets pa: 
off with great rapidity and scouring effect. Mr. Evelyn W: 
the engineer, reports a depression of 3ft. 9in. in the low water 
level at Hobhole, and vessels of 2000 tons can now reach Boston, 
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THE BARGE DREDGER “MELBOURNE.” 


MESSRS. W. SIMONS AND CO., RENFREW, ENGINEERS. 
(For description see page 388.) 
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MACHINE FOR BEVELLING ANGLE IRON FOR SHIPS’ 
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MESSRS, DAVIS AND PRIMROSE, LEITH, ENGINEERS. 
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ARTHUR'S ANGLE IRON BEVELLING MACHINE. | the bevel plate N the angle which is being given to the bar. | wood, and must be driven in very tight for the sake of security. 

O is a dial worked from a main shaft by a worm wheel, and | By these means it frequently happens that the spokes are forced 
shows the travel of the bar through the machine, and therefore | out of their position, the nave of the wheel is often split to 
of the bevelling spots. The bevelling spots being taken at | such a degree that paint and putty can scarcely conceal the 
regular intervals along the bar, the dial shows when each spot | damage, the foundation of the wheel is shaken so severely 


Tue machine for bevelling angle and other section of iron and 
steel as required by shipbuilders for frame work, which we 
illustrate by the accompanying engraving, is made by Messrs. 
Davis and Primrose of Leith. In doing this work in the ordinary 
way a good deal of injury is often done to the material, the 
work is expensive, and often very unsatisfactory when completed 
in consequence of its irregularity in angle, and the consequent 
distortion to make it fit and meet the right holes, The machine 
we illustrate is made with a view to overcoming the difficulties 
which shipbuilders need not have pointed out to them. The 
construction of the machine can be readily gathered from our 
engraving. It will be seen to be self-contained and has its own 
motor. For frames and other work to be done by the machine, 
the bevels are taken from the body plan of the ship at regular 
intervals along the bar, and the spot numbered, as usual, and 
the angle at each number or spot is measured, and the numbers 
transferred to the corresponding angles on the bevel board. On 
the machine is what is termed the bevel plate, which is graduated 
into degrees from 90 deg. to 45 deg. The angles which have 
been marked on the bevel board are then indicated by their 
numbers on the bevel plate of the machine, in their relative 
positions, measuring from the end of the bar. The side eleva- 
tion is also a sectional view of the machine, with part of the 
gearing and guide rollers removed. On the main shaft is the 
roller A, which is adjusted vertically by. the hand wheel B, and 
horizontally by the nut C, to suit the chisknees of the bar. D is 
& conical roller driven at the same relative s as A. The 
horizontal flange of angle is caught, kept level by, and fed 
through the machine between the rollers A and D, E is the 
bevelling roller attached to a beam F F, the ends of which move 
in quadrants G in the framing H. The roller E can be brought 
over to any angle by the hand wheel K and screw L. The 
pointer M being attached to the screw L at once indicates on 


comes up to the bevelling roller. What remains for the man in 
charge is to bring over the bevelling roller to the angle shown 
on the bevel plate as corresponding to the number of the spot 
on the bar. The bar shown is represented in the position for 
open bevelling. When it is required to shut bevel the bar, it is 
fed through the machine with the horizontal flange in the 
opposite direction to that shown in drawing, so that the edge 
will lie towards the collar a of the roller A, and this roller is 
then adjusted horizontally to bear up on the edge of bar. The 
time occupied by bevelling being so short, the bar, when it has 
left the machine, is sufficiently hot to be turned without 
re-heating. It also winds or turns fair to the set, and is, therefore, 
free from kinks. The work can be done with a saving in labour 
alone, -we are told, equal to about 50 per cent. 


IMPROVED AXLE AND AXLE BOX. 


THE accompanying engraving represents a new form of axle 
and axle-box, as well as the old form, exhibited at the Inven- 
tions Exhibition by Mr. W. L. Banting, Pond-place, Fulham- 
road, N.W. As the inventor says in his description of the box, 
numbers of good sound wheels are very much damaged, in fact 
almost spoiled, by the system now employed of “ boxing on” or 
fixing in the axle-box. The method employed is this—the 
centre of the wheel is chiselled out in order to insert the axle- 
box ; the cavity thus made must of necessity be much larger 


that the joints become loose, and the wheel is soon worn out. 
‘The wedges, too, often become loose and the wheel comes off 
through the axle-box being drawn from its position. To 
remedy these evils the inventor has constructed a conical axle- 


.W 


Fig. 1 Fig. 2 

box, and so arranged that the larger end shall be on the outside, 
instead of the smaller end as now in use. This will at once 
prevent the box from being drawn, and, in order to insert this 
box, the hole for its reception is bored out in the lathe during 
the process of manufacture of the wheel; the box is placed in 
its position and secured by a screw collar on the smaller end. 
It is thus made perfectly secure without any hammering or 


than the box itself; the box is then inserted and secured as wedges. By this means a large amount of labour is saved in the 
near as possible in the centre by means of wedges driven in | boxing on, and the wheel remains sound and true, and is likely 


round it, as seen in Fig. 1. 


are made of very hard | to last much longer, there being no wedges to drive. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


THE first ordinary meeting of the session 1885-86 was held on 
Tuesday, the 10th of November. 

After the reading and confirmation of the minutes of the last 

i meeting, the President, Sir Frederick J. Bramwell, F.R.S. 

announced that the ceremony of unveiling the Siemens Memorial 
Window, in the nave on the north side of Westminster Abbey, was 
appointed to take place on Thursday, the 26th of November, at 
2 a being the second anniversary of the funeral service in the 
Abbey. 


The President also stated that Mr. A. Manning, the engineer of 
the Tilbury Docks, had invited the bers, iat bers, 
and associates to visit the works on either of the following Wednes- 
days:—November the 18th, December the 2nd, or the ‘th. 
Intending visitors must give a few days’ notice to Mr. Manning, at 
9 and 11, Fenchurch-avenue, E.C., to enable the necessary 
arrangements to be made. Students are not included in this 
invitation. 

Certificates in favour of the election of eleven members, sixty- 
five associate members, and five associates were read, and it was 
stated that these candidates would be balloted for on Tuesday, the 
Ist proximo. The President then pr ted the medals, premiums, 
and prizes awarded for some of the original communications sub- 
mitted last session. The paper read was on— 

EXPERIMENTS ON THE STEAM ENGINE INDICATOR, 
by Mr. Arthur William Brightmore, B.Sc., Stud. Inst. C.E. 

The author commenced by briefly indicating the object of the 
paper, viz., and examination into the number and effects of the 
errors of the steam engine indicator. In the first place, a short 
account was given of the indicator, ine, reducing mechanism, 
friction-brake and speed indicator employed in the experiments. 
Then the results and method of carrying out a series of experiments 
on the deflection of indicator springs, under given weights, at the 

dinary temperature and at the temperature of boiling-water 
were set forth. Next, experiments were recorded which had been 
made to investigate the effect of the inertia of the moving parts 
on the diagram before the speed was sufficiently high to cause 

illations to be sensibly present. In the cases examined the 
effect was shown to be very small. Following, was a formula, 
based on the theory of the indicator, for the number of oscilla- 
tions of a spring per minute. The ber of oscillations as 
found from a series of di ms was compared with the number 
as calculated from the above formula. Several methods by 
which these oscillations might be reduced, together with the inac- 
curacies which might be consequently introduced, were commented 
upon. Lastly, the marked effect upon the diagram of the stretch- 
ing of the indicator cord, from the changing forces acting upon it, 
was noted. These forces were due to the inertia and friction of the 
drum and to the tension of the drum spring. The electrical appa- 
ratus, by which the amount of the distortion and shortening of 
a diagram due to this cause were ascertained, was described. 

The discussion upon the above paper was taken in conjunction 
with that on— 

THE THEORY OF THE INDICATOR, AND THE ERRORS IN 
INDICATOR DIAGRAMS, 
by Professor Osborne Reynolds, M.A., LL.D., F.R.S., M. Inst. 
C.E., which was read at the last meeting of the session 1884-85, 
and of which a full abstract is repeated, as under :— 

The object of this paper was to define the causes and extent 
of the disturbances in indicator diagrams. The theory, as 
given, had been taught for several years in Owen’s College; but 
the publication had been deferred to enable an extensive series 
of experiments to be made. These experiments had now been 
arried out by Mr. A. W. Brightmore, late Bereley Fellow 
tn Owen’s College, Manchester. In the first place, it was 
shown that there were five principal causes of disturbance 
namely, the inertia of the piston of the indicator and its attached 
weights; the friction of the pencil on the paper, and its attached 
mechanism; varying action of the spring; inertia of the drum; 
friction of the drum. The effect of the inertia of the pencil and 
its attached mechanism presented a mathematical problem, by the 
solution of which it was shown that there were two disturbances 
from this cause; one, a general enlargement of the mean indicated 
pressure, depending on the weight of the moving parts of the 
indicator, the stiffness of the spring, and the square of the speed. 
The other disturbance was a vibration of the pencil. Every 
indicator piston vibrated when disturbed, so that the period of 
vibration depended on the stiffness of the spring. The error which 
these oscillations caused in the area of the diagram depended on 
their magnitude, and, to a greater extent, on the smallness of the 
number in a revolution. But the evil of these oscillations was not 
so much an effect on the area, as in the disfigurement and the con- 
fusion they produced in the di So long as there were 
thirty of these oscillations in a cycle, the necessary fluid friction of 
the indicator-piston would so far reduce them as to render a fair 
diagram possible, but when the number was as low as ten it was 
all the pencil could do to prevent them upsetting the diagram. 
The friction arising from the pressure of the pencil always acted 
to oppose the motion of the pencil, and therefore rendered it too 
large during expansion and exhaust, and too small during compres- 
sion and admission, and thus the general effect was to increase the 
size of thediagram. This friction consisted of that of the pencil 
on the paper; and that of the mechanism, caused by sustainin; 
the pressure of the pencil. The effect of the friction of the penci 
was greatly reduced by the motion of the paper. The magnitude 
of these effects taken together on the area of the diagram depended 
on the construction of the instrument and on pencil pressure. From 
numerous experiments it would appear possible to make a differ- 
ence of as much as 5 percent. in a locomotive in mid gear by 
penc'l friction. 

The conclusions, as regarded the motion of the pencil, were 
that the general effect of inertia and friction were both to increase 
the size of the diagram; that so long as the speeds were such that 
the number of vibrations of the Fg during a revolution of the 
engine was not greater than fifteen, the effect of inertia was less 
than 1 per cent., but that if the number was greater than thirty, 
oscillations would show themselves unless the pencil friction was 
increased. They might by this be kept down till the number of 
vibrations was equal to fifteen, but not farther, and then the 
necessary friction would affect the area of the diagram about 5 per 
cent. For the diagrams to be sensibly accurate, and free from 
osciJation, the speeds must not be greater than would make the 
number of vibrations equal to thirty. These speeds were given in 
the paper for Richards’ indicators. 

The effect of the inertia of the drum with an elastic cord was 
shown to be a nearly uniform enlongation of the diagram. The 
result of the varying stiffness of the drum spring was a nearly 
uniform contraction. With Richards’ indicator these two latter 
disturbances neutralised eaeh other at a speed of 150 revolutions 

minute. At other speeds the effects were apparent in the 
length of the diagram ; but except when the expansion was great 
and the connecting rod short, they did not affect the indicated 
pressure. The friction of the drum with an elastic cord caused 
the cord to be longer during the forward stroke than during the 
backward stroke, so that the diagram was distorted and shortened, 
the drum being uniformly behind its proper position during the 
forward stroke, and before its position during the backward stroke. 
This distortion diminished the area of the diagram according to 
the rate of expansion and the length and elasticity of the 
cord used. This was definitely expressed by a formula. This 
disturbance, the influence of which was very great in cases of 
high expansion, large engines, and ordinary cords, appeared to 
have been unnoticed. The circumstances on which it depended 
were the elasticity of the cord and the friction of the drum, and 
the question was how far these existed in the ordinary indicators. 
It might be said that the diagrams which led to the discovery 
of this effect were taken with an indicator which had been in 
constant use for several years, Jt was in apparently perfect 


condition, and the diagrams did not differ essentially from those 
which had been previously taken. The cord was one which had 
been supplied by the maker. The manner of the discovery was 
described: For years the author had pursued in the class the 
method of testing the vibrations of the indicator pencil by pro- 
jecting them on to the crank circle, and he had noticed that the 
first oscillation fell short, and shorter in the back diagram than 
in the front. The cause of this was not obvious, and it was partl 
with a view to determine this cause that Mr. Brightmore’s 
investigation was commenced. A slight error in the reducing rod, 
which had a fixed centre and a slot in which a stud in the slide 
block worked, was altered. This, however, did not get rid of the 
effect. A new cord was substituted for the old one, and the effect 
was found to be much enhanced, the new cord being more elastic than 
the oldone. This reduced it to the stretching of the cord, but it was 
only after carefully working out the effect of the inertia of the drum, 
ef it was seen this was to lengthen the first oscillation at the back 
end, that the friction was examined. The indicator was taken to 

jieces, cleaned, and oiled; then the effect was much reduced, 

veral new wires and cords were used, and eventually steel wire 
was adopted as the best. The test supplied by the oscillations 
could only be applied to diagrams taken at high speeds, and the 
test furnished by the influence upon area was vague. What was 
wanted was an independent means of determining the simul- 
taneous positions of the drum and the engine piston. As the 
best method of meeting this, it was decided to arrange an electric 
circuit through the pencil to the drum with sufficient electro- 
motive force to prick the paper, making the engine piston close 
this circuit at eleven definite equidistant points in the motion 
backwards and forwards. This was successfully carried out, and 
the stretching of the cord during the backward and forward 
strokes ascertained, Taking the smallest results 
obtained with a cord, it appeared from these experiments that the 
least difference of stretching was to make this difference in inches 
5 per cent. of the length of the cord in feet. Examples of this effect 
in diminishing the mean indicated pressure were given. Thus, in 
a locomotive cutting off at one-quarter it was 8 per cent.; ina 
condensing engine having 3°5ft. stroke, cutting off at one-tenth, 
20 per cent.; and the same compounded, 10 per cent. These 
would seem to be the smallest results that could have occurred 
in ordinary practice. The conclusion, however, that hitherto 
the normal indicated power from engines had been from 10 
to 20 per cent. too small must wait for verification. Yet there 
were not ting independent evidences of such an effect. In 
diagrams taken from engines at high speed the admission line 
would not but for this effect ‘be vertical. It would show a certain 
amount of detail, and the first oscillation would not have a sharp top. 
Moreover, it was commonly found that the expansion line, allowing 
for clearance, was above the true expansion line for the steam. 
This apparent rise in the curve of expansion was exactly what 
would result if the apparent cut-off was too early, and this was 
the result of the effect that had been considered. The author had 
tried several diagrams, and found that after correction the expan- 
sion line came out very close to the true curve. 

In making these comparisons the explanati f th 


Snitterfield Brook, three miles from Stratford, It is conveyed by 
an underground conduit, three-quarters of a mile in length, to the 
reservoir, A longone side of the conduit a perforated adit pipe is 
laid, 12in. in diameter. The water thus obtained supplements the 
supply from the brook. The service will be constant, at high pres- 
sure, by gravitation, and, after allowing fifteen allons per tol 

r day, it is calculated there will be a surplus of 31 million gal- 
ons, he storage capacity of the reservoir is 19,200,000 gallons, 
equal, after allowing for evaporation, to 116 days’ supply. There 
are two filter bede, each equal to 151,900 gallons per day, and the 
cost of the works has been about £21,000. 

Mr. A. T. Davis, Assoc, M. Inst. ©.E., the borough surveyor, 
also read a paper describing the sewage works. He stated that 
complaints were made of offensive smells from the open sewer 
ventilators, and he attributed these smells to untrapped, faulty 
constructed, and badly flushed house drains, which discharged 
decomposed matter into the sewers, The sewage scheme was a 
combination of irrigation and filtration, Fifteen acres of land had 
been prepared for irrigation, and eight filter beds occupied another 
five acres. The dry weather flow of the sewage was about 162,000 
gallons daily, increased by a rainfall of *22in, in twenty-four hours 
to 238,000, but provision had been made for dealing with 800,000 
gallons, equal, with the rainfall, to 40 gallons per head for the 
population of 10,000, After being strained, the sewage is pumped 
through a Sin, cast iron main to a height of 25ft., and is then dis- 
tributed over the land by gravitation, Besides the fifteen acres 
laid out for irrigation, a meadow of fourteen acres, belonging to 
the corporation, will be available if required. The engines are three 
6-horse power gas engines of the Otto type, and the pumping 
machinery consists of three double-acting pumps recently patented 
by Messrs, Ball and Horton, of Stratford-on-Avon, The cylinders 
are 10in. in diameter, and the stroke of the piston is 18in. Each 
engine is capable of lifting 350 gallons of sewage per minute 25ft. 
high, and the engines and pumps can be used aiether or separately, 
The valves consist of rectangular metal flaps with india-rubber 
facings, which are set at an angle of about 45 deg., and it is claimed 
by the patentees that all solid or foreign substances lodging within 
the valve openings, or between the waives and their seats, are dis- 
lodged on the valves again lifting, or on the return movement of 
the piston, The total cost, including £4400 paid for the land as 
composition to tenants, is estimated at about £10,000, 

During the discussion which ensued Sir Robert Rawlinson, C.B., 
said the complaint of bad smells from open sewer ventilators was 
common in all old towns where ceanpocte had been tolerated for 
generations, After a town had been properly sewered the corrupt 
matter from these old cesspools was discharged into thesewers, where 
one gallon of such stuff would be infinitely more offensive than 1000 
gallons of ordinary sewage. The nuisance would decrease as cess- 
pools are abolished and houses properly drained. After speaking 
about the difficulty of keeping a dry drain in order, Sir Robert said the 
foundation of all sanitary science is scavengering. He urged that 
the scavengering should always be done by the sanitary authority 
and not by contract, and all offensive matter should be promptly 
removed, even from private factories, b this would 

d to the public health, Mr, Pritchard, Mr, Wilcox, an' 


feature of diagrams became apparent. When the two diagrams 
were traced on the same card, there was sometimes a want of 
symmetry about them, and in this case the cut-off was shorter 
on the back than on the front diagrani. This the author 
attributed to the friction of the drum when the cord for the back 
diagram was longer than that for the front. When this was the 
case, the relative lengths of the cord were about 1 to 1°8. These 
observations were illustrated in a diagram from Richards’ 
indicator. To test this diagram a tracing was taken, and reversed 
so that the front diagram was superimposed on the back, It was 
observed that the diagrams were of different lengths, and the dif- 
ference was about the same as the difference in cut-off; that 
notwithstanding the apparent cut-off in the back diagram 
was to that in the front in the ratio of two to three, the 
expansion line of the back diagram was the same shape as 
that in the front; and that if the diagrams were restored, 
supposing the lengths of the cords used te have been 5ft. and 
9ft., the diagrams became exactly similar, and, allowing 2 per cent. 
clearance, the expansion line came to be the true expansion line 
for that cut-off. The mean pressure was 14 per cent. larger than 
from the original diagram. Such instances as these seemed to 
sufficiently establish a case against the blind faith which appeared 
to be at present placed in the accuracy of the indicator diagrams. 
But, in conclusion, the author stated that he should be very dis- 
appointed if anything in this investigation should have the effect 
of diminishing li on the indicator itself. He would have the 
instrument treated fairly, and, instead of being the object of 
unthinking worship, he would have it the object of careful study 
and experimental investigation, so that the limits of its wonderful 
perfection might be known exactly, and that reliance placed on it 
which sprang from knowledge. 


ASSOCIATION OF MUNICIPAL AND SANITARY 
ENGINEERS AND SURVEYORS. 

THE members of the Midland district of this Association, on 
Saturday visited Stratford-on-Avon, where papers were read on the 
new water supply and sewage works, and both were visited and 
inspected. There was a large attendance, which included the 
president, Mr. Vawser, of Manchester; Mr. E. Pritchard, the dis- 
trict secretary and engineer of the works; and a number of past 
presidents of the Association. Mr. Jones, the general secretary, was 
prevented from being present by indisposition. Amongst the 
visitors were the Mayor of Stratford—Mr. A. Hodgson, C.M.G.— 
several ex-mayors and aldermen, and Sir Robert Rawlinson, C.B., 
who is an honorary member, and was the guest of the mayor at 
Clapton House. 

Mr. Pritchard having been re-elected district secretary, the 
waterworks at Snitterfield and the sewage works on the Evesham- 
road, were visited and inspected. On returning to the Town Hall 
an excellent luncheon was provided by the liberality of the mayor. 
Sir Robert Rawlinson, replying to one of the toasts, remarked that 
Shakespeare died in 1616, at the early age of fifty-six, from fever, 
which at that time was prevalent in Stratford, and was probably 
of the typhoid te disease oe fatal amongst literary 
men and most destructive to human life generally. It was 
essentially the disease of vigorous manhood, was most fatal between 
twenty and thirty, and apparently the strongest constitutions 
most readily succumbed to it. It was therefore their duty as 
sanitary engineers to make typhoid fever impossible. Turning to 
cholera, and its recent appearance in Europe, and his own official 
investigati respecting it on every occasion of its introduction 
into this country since the epidemic of 1848, Sir Robert said he was 
obliged to confess that he knew very little what produces the 
disease. He only knew that cholera is liable to prevail where dirt, 
a demoralised population, poverty, and excessive drinking exist ; 
but, above all, where there are foul cesspools and foul dwellings. 
On the other hand, he knew of plenty of places where all these 
things are to be found, and yet cholera did not prevail there. 
But if they removed all these causes of cholera, induced the people 
to lead more moral lives, and supplied them with pure water and 
good food, then he unhesitatingly said that cholera may prevail on 
the Continent, and our ships may trade backward and forwards 
without the intervention of any quarantine, and yet cholera will 
not be introduced into this country. It was possible to put the 

ple into such a sanitary condition that they might almost bid 
efiance to any prevalence of cholera in this country. 

Mr. J, Edward Wilcox, Assoc. M. Inst. C.E., the resident engi- 
neer, then read a paper on the new water supply for the borough, 
hitherto obtained from private shallow wells, and both excessively 


hard and impure, The corporation obtain tke new supply from 


Mr. Davis replied, and thanks were given to the readers of the 
aed and satisfaction was expressed generally with the works, 
Ve shall give the papers and illustrations in another impression. 


THE PHYSICAL SOCIETY. 


Ar the meeting of this Society, held on the 14th inst., Professor 
Guthrie, President, in the chair, Mr. G, M. Whipple described and 
demonstrated experimentally the process of testing thermometers at 
and near the melting point of mercury as carried on at Kew. About 
20 lb, of mercury are poured into a wooden bow] and frozen by carbonic 
acid, snow, and ether, the mercury is stirred with a wooden stirrer, 
and the snow is added till the experimenter feels by the resistance 
to stirring that the mercury is freezing. The stirring is continued 
for some time, which causes the mercury to become granular 
instead of a solid mass, The thermometers are then inserted, 
together with a standard, and aig eng About 100 mercury, or 
forty spirit thermometers can be thus examined in half-an-hour, 
using about 200 gallons of carbonic acid gas, compressed sufficiently 
to form the snow. The bowl, ether, and mercury are cooled first to 
—10 deg. C. by an ordinary freezing mixture. The average correction 
at the melting point of mercury is now less than 1 deg. Fah. ; 
when the 88 was introduced in 1872 it amounted to 5 deg., but 
has steadily decreased. 

**On the Electro-motive Force of Certain Tin Cells,” by Mr. 
E. J. Herroun. Mr. Herroun has examined the electro-motive 
forces of cells in which tin in a solution of its salts was opposed to 
copper, cadmium, and zinc in solutions of their corresponding salts, 
the solutions being of equal molecular strengths. The salts used 
were sulphates, chlorides, and iodides, and the cells were of the 
ordinary ‘‘ Daniel” form, with a porous vessel. To prevent the 
formation of basic salts it was necessary to add a little free acid to 
the solution of the tin salt, and to counterbalance the influence of 
this acid upon the electro-motive force as far as possible an equal 
proportion of free acid was added to the other solution. Professor 
G. Minchin pointed out the importance of performing these and 
similar experiments upon tin in the dark, as by allowing light to 
fall upon the tin plate a considerable photo-electric effect would be 
obtained. Professor Fleming insisted upon the great importance 
of temperature corrections in all experiments upon two-fluid cells, 

‘*On the Law of the Electro-magnet and the Law of the Dynamo,” 
by Professor S. P. Thompson. It cannot be said up to now that 
any particular law has been generally accepted giving the relation 
between the current in the coils of an electro-magnet and the 
magnetism induced by it in the core. Many empirical formule 
have been given, most of which are entirely wrong. One, however, 
recently enunciated by Frihlich, gives a relation which agrees 
very closely with observed values, This formula is ae - b 
m is the magnetic moment of the core, i the current, and a and b 
constants depending upon the geometrical form of the magnet and 
the nature and previous history of the iron core. Fréhlich obtains 
this relation by experimenting with a series Cnante. It is purely 
empirical, but since it agrees so well with the facts as to give values 
for the magnetism of the core agreeing almost within experimental 
error with those observed, there is great ——, of some law 
being at its base. And this law Professor Thompson believes to be 
one that was stated years ago by Lamont: ‘‘ The magnetic per- 
meability varies with the quantity of magnetism the iron is capable 
of taking up.” This may be expressed by the formula— 

d 
a, = 
Integrating which, and expanding ¢—*‘ in powers of i, * 
ki B#) 
m = Mkijl-% +3 
Expanding Frilich’s equation in powers of i, we get 
tf,_bi BR) 
a 

If ki is not great, these expressions will coincide in form very 
closely, and the results | Professor Thompson to accept 
Lamont’s expression as being that of a real physical law. 

Professor Perry suggested that Lamont’s law gave good results 
from its being an approximation to Weber’s theory of induced mag- 
netism, but Professor Thompson maintained that it represented 
observed facts better than theory, which, as developed by Maxwell, 
shows a decided wg the process of magnetisation not 
ep gpm Professor Fleming remarked upon the similarity 
of Frélich’s expression to that for the current through a volta 
meter, the part a + 6 i corresponding to the apparent resistance, 
which may be considered in this case as the resistance to - 
tisation of the core-air circuit, and which, like that of the volta. 
meter, varies with the current, 


.ywhere 
t 


n= 


| 


Nov. 20, 1885. 


THE ENGINEER. 


395 


RAILWAY MATTERS. 


ccoRDING to a Pirot telegram, it has been decided at the 
Ph head-quarters to annex the Bulgarian area of the Inter- 
national Railway route, so that Servia may complete the line; and 
also to annex the Widdin district, to enable Servia to construct a 
railway to the Lower Danube by way of Chupria, Zaitchar, and 
Widdin, to meet the projected Roumanian railway from Krajova 
to Kalafat. 

REPRESENTATIONS are about to be made to various railways for a 
reduction of rate charge. The present price is as near as possible 
6s, 6d. per ton from the several collieries to London. The quantity 
sent over the Midland, London and North-Western, Great Northern, 
Great Western, Great Eastern, and other lines, during last month 
totalled up 669,057 tons, as compared with 551,159 in August and 
631,792 in September, 

Much satisfaction was expressed on ’Change in Birmingham 
yesterday at the success of the Tredegar Company in having secured 
the second lot of 5000 steel sleepers needed by the Midland Rail- 
way Company, One or two firms in that district are known to be 
prepared to enter the sleeper business if they can get orders for 
sections capable of being treated without much costly alteration of 
their present machinery, 

AN official letter has been received from the London, Brighton, 
and South Coast Railway Company by the promoters of the new 
line through the South Downs from Eastbourne to Seaford, in 
which it is stated that, although the Board of Directors of the 
London, Brighton, and South Coast Company were not in a posi- 
tion to incur any financial liability in regard to the new railway, 
they would have great pleasure in considering any arrangements 
for working it on equitable terms, 


Tuk longest draw-span bridge in the world is being constructed 
by the Passaic Rolling Mill and Bridge Works, of Patterson, N.J., 
for the Minnesota and North-Western Railroad Company’s bridge 
across the Mississippi river, at St. Paul. The total length of the 
bridge will be 1430ft.; the draw being 430ft. in the clear, and will 
weigh over 500 tons, the material being iron and steel. The 
machinery for lifting, latching, and turning can be operated b 
hand or steam power. The turntable revolves on fifty wheels 
18in. in diameter, while the drum has a circumference of 76ft. 

Ovr Birmingham correspondent says :—‘‘The report of the 
Birmingham Central Tramways Company is a strong testimony to 
the increased economy of steam over horse propulsion. While the 
company is steadily losing on its horse routes it is making a 
satisfactory profit upon the steam routes, The last three months’ 
working of 8 miles 5 furlongs of steam route, after adding the 
sums accruéd as interest on deposits with the local authorities, 
shows a profit.at the rate of 64 per cent. per annum, There are 
7 miles 1} furlongs of steam route yet to open, which will materi- 
ally swell the profits.” 

THE directors of the Birmingham Central Tramways Company 
have purchased from the Patent Cable Tramways Corporation the 
full right to use its patents in perpetuity upon the cable lines 
which the Birmingham Corporat has tioned. The price 
which has been given is £4000, payable half in cash and half in 
fully paid shares, To lay the cable and equip the lines, it is esti- 
mated that about £8500 per mile may be required. The board 
therefore intend to allot at once £110,000 in issued capital, in £10 
shares, The result of this will be to give the company at once a 
reserve fund of £33,000. 


Tuer Hazard Manufacturing Company, ‘of Wilkesbarre, Pa., is 
making for the Chicago City Railway Company, for which the 
company has already filled several orders, twenty-two miles of 
cable in lengths of from 22,000 to 25,000ft. The company operates 
anumber of lines of street cars by endless wire cables, and the 
ground covered by their lines is daily increasing. The rope is all of 
the finest quality of steel 1jin. in diameter. One section a little 
over two miles in length, now finished and coiled on two huge 
spools, was waiting shipment last week. The rest is in hand, and 
will be shipped as rapidly as possible. The Philadelphia Traction 
Company has also sent in an order for a cable five miles in length. 

IN an article on Railway-carriage Lighting, the Z'imes remarks 
that it is only fair to admit ‘‘ That there are no fewer than fifteen 
British railway companies which have adopted what.is generall 
known as the compressed oil-gas system. In this respect good wor 
has been done by the Great Western, the London and North- 
Western, the Midland, the Great Eastern, the South-Eastern, the 
London and South-Western, the Metropolitan, the Metropolitan 
District, the Lancashire and Yorkshire, the Caledonian, the 
North British, the Glasgow and South-Western, the Dublin, 
Wicklow, and Wexford, the Hull and Barnsley, and the 
Mersey railway companies. These lines have in the aggre- 
gate more than 400 trains fitted up and lighted with com- 
pressed oil-gas apparatus, and though in some instances 
the light is cut down very low—stinted in fact—as on the 
South-Eastern and the London and North-Western suburban 
trains, yet on others, such as the Great Western and the Midland 
suburban underground trains, the light is exceedingly good an 
very pleasant to read by. It is a generally admitted fact among 
railway managers and engineers that the miserable old oil lamp 
costs as much as 4d, per hour, and that an oil-gas light of three 
times the power costs very considerably less. This is certainly 
borne out by the action of the London and South-Western Railway 
Company, which, although it is not a company distinguished fer 
being ahead of the times, has decided to fit all its best rolling stock 
with the oil-gas light. A goodly instalment of some 500 or 600 
carriages may already be seen running.” All these—South- 
Western, South-Eastern, Metropolitan, Great Eastern, and others 
—are fitted on the Pintsch system, on which many thousands of 
carriages are fitted on the Continent. 


On Monday evening last a paper was read before the Geographical 
Society by Mr. Holt 8. Hallet, C.E., on his exploration survey for a 
railway connection between India, Siam and China. He described 
a great tract of the country as extremely fertile, the temperature 
being quite agreeable. He said the greatest heat noted by him 
was 102 deg. Fah. at noon in the shade, the thermometer 734 deg. 
at daybreak, a difference of nearly 30deg. In another instance a 
difference was noted of 43deg., a much greater change than 
occurred on the seaboard, The variation at Saigon was said never to 
be morethan 13 deg, After much study of the various routes it had 
been forced upon himself and his colleague, Mr. Colquhoun, that 
the required connection of India and China would have to be made 
across the hills somewhere in the latitude of Moulmein, From 
this point there were many routes into the Siamese Shan States, 
and the hills lying between the valleys of the Irrawaddy and the 
Salween ending at Beeling were thus avoided. Having fully 
considered the matter they came to the conclusion, that either a 
railway could be taken across the hills, vi@ Maing Loonge, which 
might necessitate the crossing of only one range, or else, if that 
line were found too difficult, thata railway could be constructed 
across the two ranges lying between Moulmein and the town of 
Raheng, situated in Northern Siam, on the Meh Ping river. The 
passes by this latter route were known to be lower than any others 
either to the north or south, and indeed were merely 1600ft. and 
2287ft. above sea level, Myawaddi, the town at our frontier lying 
between the two passes, was 630ft. above sea level, which greatly 
reduced the fall from the first pass and the rise to the second, 
From Kiang Hsen the railway would be produced through the plain 
that borders the Meh Kong to Kiang Hung, where the river, which 
was there 1620ft. broad, would be bridged. Kiang Hung was 
50 miles from Ssumao, a large garrison town, and an important 
entrept of trade on the south-west frontier of China. At that 

int the Chinese system of railways would have their junction. 
Mr. Hallett and Mr. Colquhoun calculate that, to connect Bhamo 
pper at 250 miles, the rail- 

would have miles in length. Four passes more than 
8000ft, above the sea Jeve) would haye to be crossed. 


NOTES AND MEMORANDA. 


Some of the Swan and Edison incandescent electric lamps in the 
saloon of the Great Eastern Railway Company’s steamer Norwich, 
running between Harwich and Antwerp, have already, it is said 
lasted about 7500 hours, though only guaranteed for 1000, and will 

robably continue, with slightly diminished brightness, for 8000 
ours, 

TuE deaths registered oan the week endi 
in er great towns of England and Wales, corresponded 
to an annual rate of 19°4 per 1000 of their aggregate ulation, 
which is estimated at 8,906,446 persons in the middle of this year. 
The six healthiest places were Nottingham, Leicester, Hull, Bir- 
kenhead, Bradford, and Leeds. 

In 1874 there were 117 rag stores in Marseilles, of which forty- 
six were in one district. In that district the number of dead from 
small-pox was three times larger than in any other district, while 
of 157 cases of death sixty-four occurred in rag pickers’ houses or 
in houses in close proximity to rag pickers’ or rag stores. In that 
district M, Gilbert found a cellar, a secret store-room for rags, which 
infected six persons, of which four died. 


PROBABLY the deepest well in the world is one at Homewood, 
Pennsylvania, owned by Mr. Geo. Westinghouse, jun. ‘The 
average depth of the Homewell wells is about 1850ft. In the well 
now drilling everything found of the nature of gas or water at a 
depth of 2000ft. was cased off as unimportant, and the drill at 
present is said to be a little over 6000ft. below the surface, which 
would make it the deepest well in the world. 


In 8 paper on the specific heat of concentrated soda solutions, by 
A. Bliimcke (Ann. Phys. Chem.), determinations are given for the 
specific heat of soda solutions containing more than 50 per cent., 
as possessing a practical value in connection with Honigmann’s 
soda process, The specific heat increases with the concentration 
until it reaches a maximum at a 73 per cent. solution; thence it 
decreases, This- maximum value is concomitant with the best 
defined point of crystallisation. 


In London last week 2534 births and 1531 deaths were registered 
The annual death-rate per 1000 from all causes, which had been 
17°5 and 189 in the two preceding weeks, rose to 19°6, During 
the first six weeks of the current quarter the death-rate averaged 


November 14th 


18°1, and was 2°0 below the mean rate in the corresponding periods 
of the nine yesrs 1876-84. In Greater London, 3253 births and 


1903 deaths were registered, corresponding to annual rates of 32'6 
and 19°6 per 1000 of the population, 


TuE standard gold dollar of the United States contains gold of 
nine-tenthe fineness, 25°8 grains, and the standard silver dollar 
contains silver of nine-tenths fineness, 412°5 grains. One million 
standard gold dollars, consequently, weigh 25,800,000 grains, or 
53,750 oz. troy, or 44794 lb. troy of 5760 grains each, or 3685°71 1b. 
avoirdupois of 7000 grains each, or 1°848-1000 “short” tons of 
2600 lb, avoirdupois each, or 1°645-1000 “* re tons 2200 Ib, avoir- 
dupois each. One million standard silver dollars weigh 412,500,000 
grains, or 859,575 oz. troy, or 71,614°58 lb. troy, or 58,628°57 lb. 
avoirdupois, or 29°464-1000 ‘‘short” tons of 20001b. avoirdupois 
each, or 26°307-1000 ‘‘long” tons of 22401b. avoirdupois each, In 
round numbers, the weight of 1,000,000 dols. in standard gold coin 
is 14 tons; standard silver coin, 267 tons; subsidiary silver coin, 
25 tons; minor coin, 5c, nickel, 100 tons. 


Mr. WILLIAM A, Eppy, of the American Signal Service Bureau, 
calls attention to the fact that the study of the phenomena of 
tornadoes has advanced so far that predictions of the appearance 
of these terrible, destructive agencies can be made with a consi- 
derable degree of accuracy. Of thirty-eight predictions that 
tornadoes would occur in April and June of last year, eighteen 
were verified ; of nineteen predictions in June and July of this year, 
fifteen were generally verified; and where regular tornadoes failed 
to arrive, violent wind and hail storms partially fulfilled the pro- 
os. Mr. Eddy thinks that a system of tornado signals should 

established at every telegraph station in the tornado States 
If the Government will do this much, at least some of the terrible 
loss of life and property due to tornadoes can be averted. The facts 


presented by Mr, Eddy fully warrant the small appropriation by 
—— which will necessary to establish such a system of 
signals, 


Tue following, giving the mean yearly rainfall from twenty-five 
years’ observations at various places in Great Britain, has been 
compiled by Mr. G. A. Biddell, M.I.C.E.:—England: Cardington, 
Bedfordshire, 21°72in.; Holkham, Norfolk, 24°37in.; igh 
Wycombe, Bucks, 24°40in.; Whittle-Dean, Northumberland, 
24°48in.; Spalding, Lincolnshire, 26°6lin.; Exeter Institution, 
Devon, 2%'6lin.; Orleton, Worcestershire, 29 2in.; Chichester, 
Sussex, 32 74in.; Guernsey, Channel Isles, 36°24in.; Redmires, 
Yorkshire, W.R., 38°47in.; Bodmin, Cornwall, 45°77in.; Stony- 
hurst, Lancashire, 47’Olin.; Kendal, Westmoreland, 50°37in.; 
Standedge, Yorkshire, W. R., 51°8lin.; Keswick, Cumberland, 
59°32in.; Seathwaite, Cumberland, 144°83in. Scotland: Dundee, 
Forfar, 33°94in.; Glencorse, Edinburgh, 37°06; Cape Wrath, 
Sutherland, 38°63in. Ireland: Cork, Cork, 34°47in.; Portarling- 
ton, King’s County, 35°06in.; Woodstock, Kilkenny, 38°18in. As 
nearly as can be ascertained it seems that the rainfall in the 
Eastern Counties is, on a long average, much the same as at 
Greenwich. 


A PAPER was read before the British Association on ‘An 
Approximate Determination of the Absolute Amount of the 

—_ of Chemical Atoms,” by Professor G. Johnstone Stoney, 
D. Sc., F.R.S., who showed that the mass of a molecule of 
hydrogen is a quantity of the same order as a decigramme divided 
pi 10%, i.e.,a twenty-fourth decigrammet, which is the same as 
the twenty-fifth grammet. (The grammets are the decimal sub- 
divisions of the gramme, of which the first is the decigramme, the 
second the centigramme, &c.), The mass of the chemical atom of 
hydrogen may be taken to be half the twenty-fifth of the grammet. 
This value is based on the conclusion arrived at by several 
physicists—that the ber of mol in a cubic millimetre of 
a gas at ordinary temperature and pressure is somewhat about a 
unit eighteen—10'*—from which it can be shown that the number 
of molecules per litre must be about a unit twenty-four—10™. 
From this, together with a knowledge of the weight of a litre of 
hydrogen, the above value for the mass of a molecule of hydrogen 
has been deduced, The mass of a molecule of hydrogen 
being known, it is possible now to determine approximately the 
masses of all other simple substances and of compounds also. 


IN the experiments on the production of very low temperatures, 
by K. Olszewski (Compt. Rend), the gas which is the subject of 
experiment is encl in the innermost of three concentric tubes, 
the two outer spaces being filled with liquid oxygen, and the whole 
surrounded by liquid ethylene. Very low temperatures can thus 
be obtained, and the author has solidified nitrogen, carbonic oxide, 
methane, and nitric oxide. By the evaporation of solid nitrogen 
under a pressure of 4 mm., a temperature as low as — 225 deg. was 
obtained. Liquid ethylene boiling under a pressure of 1 mm. has 
a temperature of — 162deg., and remains perfectly transparent. 
Liquid air boiling under a pressure of 10 mm. has the temperature 
~ 220 deg., and even under a pressure of 4 mm. shows no signs of 
solidification. A liquefied mixture of air and nitrogen, in equal 
volumes, has the temperature -— 220 deg. under a pressure of 
13 mm., and remains liquid and transparent under a pressure of 
4mm. Hydrogen shows no meniscus, even at — 220 deg., under a 
pressure of 180 atmos, A mixture of two volumes hydrogen and 
one volume oxygen was cooled to — 213 deg. under a high pressure. 
The liquid obtained was perfectly colourless, and boiled rapidly 
when the pressure was released, losing the greater part of its 
hydrogen, after which it remained liquid for some time under 
atmospheric pressure. The Journal of the Chemical Society says 


the author maintains the eh hi 
tow accuracy of the hydrogen thermometer 


MISCELLANEA. 


SEVERAL good shipbuilding vontracts have recently been place 
with Clyde ee ders, but not a few of the yards are stil 
poorly employed. 

APPLICATION in Marylebone Court has been made against the 
Great Western Railway Company in q of the alleged 
nuisance of vibration, steam, and smoke from the electric lighting 
installation at Paddington station. 

Ir is in pro that the Royal Victoria Docks, Passage 
West, Cork, should be converted intoa Government dockyard, or to 
have an inquiry made as to the capacity of these docks either for 
Government work or as the site of a naval dockyard. 

Mr. Norman Roy, C.E., Edinburgh, gained the second prize, and 
Mr, 8. Moore, Stud. Inst. Westminster-chambers, the 
third, in the competition for designs of the ng Promenade 
Piers at Bournemouth, decided by Sir Joseph Wm. Bazalgette, C.L. 
There were nineteen competitors. 

CROMER, an interesting watering-place on the Norfolk coast, 
having now obtained a public supply of pure water, has abandoned 
the use of shallow wells, The Local Board, being desirous of per- 
fecting the sanitary condition of the town, has instructed Mr. J. C. 
Melliss, C.1i., to report and advise as to the drainage and sewage 
disposal. 

DURING the last few days the American barque Crusader, Captain 
C. H. Scott, has been lying in the Regent’s Canal Dock for inspec- 
tion. The Crusader has just made the first successful transatlantic 
trip with a cargo of refined petroleum in bulk. This is the initial 
movement in what promises to revolutionise the present system of 
ocean transportation of petroleum, turpentine and other liquids. 

GanRrTER’s system of roller milling is rapidly superseding the old 
millstone method of floar manufacture. We understand that in 
addition to starting no less than five new roller mills, of large 
capacity, during the last four weeks, orders for seven new plants 
within the same period have been entrusted to the designer of the 
first English roller system, Mr. J. H. Carter, of Mark-lane, 
London. In the northern counties of Eugland there is hardly a 
mill left working on the millstone system, and complete roller 
plants are now working in every part of England. In an early 
issue we hope to illustrate and describe ~~ one of the largest 
mills in Europe just started on the Carter roller system at New- 
castle-on-Tyne. 

Mr. TRAILL, whose book we recently reviewed, is of opinion that 
the legislation on cables and anchors has had good results ; he is, 
however, quite aware of the fact that such legislation is not all 
gain, that shipowners are too often led by it to give 5 Ree 
about their cables further than to make sure that they have 
the test. That being all that is necessary, their only care is to get 
the cheapest ground tackle possible ; and hence, in spite of very 
stringent legislation, cables and anchors are often very inferior to 
what a slightly larger expenditure of money would make them. 
Another result is the use of poor iron which will just stand the 
tests, and in some cases the use of iron which is not of the make it 
pretends by brand to be. 


AN important question was brought under the notice of the 
Dover Town Council on Tuesday afternoon by Mr. Crundall, the 
Board of Trade representative at the Dover Board, with reference 
to the length of time which the new harbour works will take to 
complete. A deputation has been appointed, isting of Lord 
Granville and several members of the Board, to wait on the Presi- 
dent of the Board of Trade and the First Lord of the Treasury, 
with a view to showing the importance of-accelerating the work 
and completing it within five years instead of in a quarter of a 
century, as at present a. The Council appointed a deputa- 
tion to act either jointly with, or independently of, the deputation 
from the Harbour Board. 

THE New South Wales export of silver for 1884 exceeded that of 
1883 in quantity by 16,594 oz. 7 dwt., and in value by £3292; but 
as none of the ore from the mines in the Barrier Ranges or Emma- 
ville had been smelted in the colony, and none of the silver from 
the Sunny Corner Mine had been exported up to the end of 1884, 
the above figures furnish no real data on which to estimate the 
actual progress now being made in silver mining in New South 
Wales. The ore from Silverton, in the Barrier Ranges, or, at any 
rate, a large proportion of it, has been sent to Europe for treat- 
ment, and is supposed to be included in the export of silver lead 
ore (though both quantity and value are much under-estimated), 
set down at 9167 tons 11 cwt., valued at £241,940, being 9061 tons 
14 cwt., valued at £240,315, more than was exported in 1883. 

THE 8.8. Matabele built for Messrs. John T. Rennie, Son, and 
Co., of London and Aberdeen, by Messrs. Hall, Russell, and Co., 
of the latter city, was successfully launched on the 10th. The 
vessel is 252ft. long, 35ft. 3in. beam, by 23ft. depth of hold, and is 
built on the spar deck rule, with long bridge deck amidships, 
having a very handsome appearance in the water. She is fitted 
with steam windlass and winches exhausting into stokehole, steam 
steering gear, &c. The engines—by the same builders—are on the 
triplex expansion system, with cylinders 19in., 30in., and 50in., 
with a stroke of 36in., and steam is supplied by two entirely steel 
boilers 11ft. 9in. diameter by 9ft. Gin. long, each fitted with three 
Fox’s corrugated furnaces and working at 150 lb. pressure, engines 
and boilers being under the superintendence of Messrs. Flannery 
and Baggallay during construction. The vessel is intended for the 
owner’s direct Natal line. ‘ 

As a memorial to the late Sir Titus Salt, and in ition of 
his benefactions to Saltaire, the Governors of the Salt Schools 
have decided to build a new Science and Art School, costing about 
£6000. The building will be completely finished by May 15th, on 
which day will be opened an important Exhibition on the lines of 
the late International Inventions Exhibition: For this purpose 
the present buildings and a field of six acres will be utilised. 
Accommodation will be provided for over 10,000 people, and the 
affair will be the largest of the kind ever seen in the provinces, the 
probable outlay being over £15,000. With the object of attaining 
the utmost excellence, space will be allotted only to eminent firms 
in each branch of industry. Amongst other exhibits will be the 

South Kensington collection and the Prince of Wales’ Indian 
collection. The grounds already alluded to will be planted, and 
illuminated with the electric light, having fountains similar to 
those at the Inventions Exhibition, illuminated with coloured 
electric lights. In view of the variable climate, an enormous tent 
of the American description will be put up in the grounds, capable 
of holding several thousand people. The arrangement and super- 
vision of the lighting and other electrical work have been entrusted 
to Messrs. Woodhouse and Rawson, of London. 

THE Richmond Vestry Meetings continue to provide amusement 
for many, and a red rag for one easily irate vestryman. If this 
vestryman’s name had been of Hibernian origin instead of North 
British, many people would have thought they had found the 
objecting juryman who declared the rest to be ‘‘eleven of the 
most obstinate men he ever met.” For those vestrymen who have 
time to play with, their Scotch fellow must begreatfun. He has 
lately, finding that all the rest of the vestrymen are such obstinate 
men, blind to the welfare of Richmond, been writing a letter to the 
Local Government Board, with the result that he has got heavily 
sat upon, and he is still an irritated local patriot. Some of the resent 
fuss has been chiefly upon the deep well pump in the artesian well 
—noticed in our impressions of June 19th and July 3rd ult.—and 
adopted by the vestry. On the 28th July last tenders were 
invited, and that of Mr. Timmins, Runcorn, accepted for £780— 
Mr. Pearce, the engineer’s, estimate being £800—the contractor 
commenced work on the 21st of September, and the progress has 
been, we understand, most satisfactory up to date, the deep well 
pump being fixed in the artesian well, the foundations for the 
pumping engine in a forward state, and there is every 


reason to 


anticipate the work will be completed within the stipulated time 
ending 25th December next, ; 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., 

‘ZEIPSIC,—A. Bookseller. 

NEW YORK.—Tue and Roczrs News Company 
81, Beekman-street. 


TO OORRESPONDENTS. 


P € cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to h if, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to ther destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

F. Y.—A letter addressed “‘ Sunderland” will find him. 

W. E. C.—The crystals are probably potash ; they are of no value. 

J. G.— We do not publish descriptions of inventions which have not under- 


gone some test. 
R. G. W. (Glasgow).—Jn this matter, which involves several points, we must 
refer you to your solicitor, 


DECOUNDON’'S HYDROMETER. 
(To the Editor of The Engineer.) 

S1r,—Will any of your numerous readers inform me from where I can 
ny oe don's hyd ter for indicating the depth of water in 
re holes? D. 

King’s Lynn, November 16th. 


TURBINES. 
(To the Bditor of The Engineer.) 


the, saw bench, and fan; 


if it can, will he please say approximate horse-power, size, and approxi- 
mate cost of turbine? Ipse Dixit. 
Corris, November 14th. 
SUBSCRIPTIONS. 


Tue EnoIneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. 
Yearly (including two double co co OL 

J credit occur, an extra charge of two shillings and sixpence annum will 
be made, Tue ENGINEER is registered for transmission cand. 

Cloth cases for binding Tux Enaineer Volume, price 2s. 6d, each, 

A complete set of The Enaineer can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tuk ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Covies may be had, if preferred, at 

Remitta order. — Australia, 

nee . — Aus jum, 
Columbia, British Cay of "Hope, Denmark, 
Egypt, Franoe, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
West Coast of Africa, West Indies, Cyprus, £1 168. China, Japan, 
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ment measures an inch or more the charge is ten shillings per inch. All 

single advertisements from the country must be accompanied by a Post-office 

order in payment, Alternate advertisements will be inserted with all 

practical regularity, but regularity cannot be guaranteed in any such case. 

All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tue Enoinesr, 163, Strand. 


MEETINGS NEXT WEEE. 

Tae InstiruTion oF Civit Enoingers, 25, Great George-street, West- 
minster, 8.W.—Tuesday, Nov. 24th, at 8 =. Ordinary meeting. Papers 
to be read with a view to discussion: “ High-speed Motors,” by Mr. John 
Imray, M.A., M. Inst. C.E. ‘Continuous-current Dynamo-electric 
Machines, and their Engines,” by Mr. Gisbert Kapp, Assoc. M. Inst. C.E. 


Society or TeLeEGRAPH ENGINEERS AND ELECTRICIANS, 25, Great- 
George-street, S.W.——Thursday, Nov. 26th, at 8 — the following 
tan: 


jp lb. be read :—“ On the Necessity for aN 
tory for Electrical Instruments, 
D.8c., Member. 
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dardisin, 
by Mr. J. A. Fleming, M.A. 


PATENT-OFFICE ADMINISTRATION, 


Tux letters on Patent-office administration which have 
recently appeared in our columns but faintly indicate the 
set of the tide of popular feeling. On all sides we hear 
complaints, and the echo of complaints, referring to 
almost every branch of patent work done in Southampton- 
buildings. We have no intention of formulating these 
strictures, Summed up, they amount to a general im- 

ent of everyone concerned, from the Board of Trade 
own. We have personally investigated some of the 
charges brought against the administrators of the patent 
law; and in no case have we found them exaggerated. 
Indeed, mistakes have been made which are hace 
to the last degree ; while errors far more serious will in 
all reset Eppes before long results which cannot 
be contemplated without some concern. All this is due to 
two causes, The first is ignorance of their duties on the 
part of most of the officials, and, secondly, a devoted 
adherence to red tape. 

When the new Act on Patents came into operation, no 
one quite understood what the effect of the Act would be, 
or how it was to be carried out. The new staff was 
selected by the Board of Trade, and it does not appear 
that any of its members a special knowledge 
of patents or _— law, or knew precisely what he was 
expected to do. Now the Act entirely revolutionised 
Patent-office practice, and old precedents became useless, 
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Even at the present moment one effect of the Act is 
scarcely understood, and it is worth while to make it clear. 
Under the old law a patent cost in fees alone £25. This 
circumstance to a considerable extent kept uneducated 
men away from the Patent-office; and, educated or unedu- 
cated, inventors looked on £25 as too large a sum to be 
wasted, and they called in professional advice to aid them 
in preparing the necessary documents. Furthermore there 
was a certain routine to be followed, which the outsider 
did not readily grasp. This fact operated to the same end. 
It went far, in fact, to render professional assistance not 
only desirable but essential. The consequence was that by 
far the larger number of specifications was prepared by 
men who could write English, and knew at least somethin 
about patents. We may add that there were firms an 
individual patent agents of the most eminent abilities con- 
stantly employed; and through the hands of these gentle- 
men nearly all the “great” specifications have 
The new Act changed all this. Ali ible care was 
taken to remove difficulties from the path of the inventor. 
The patent agent’s services were dispensed with, and 
the result has been that not only have worthless 
inventions been patented by the thousand, but 
the whole tone, style, and substance of specification 
literature has been lowered. It may be urged that 
the Patent-office officials are not to blame for this. On 
this point there can, of course, be no two opinions. But 
this is quite beside the mark. No blame can attach to the 
authorities for the wording of an ill-drawn, ungrammatical, 
specification; but they are deserving of censure if they 
accept a specification which cannot be understood. We 
say nothing here about provisional specifications ; these 
have come to be a bye-word and reproach, instead of 
being what they were once, most ingeniously and even 
craftily, drawn documents. Possibly the talent of the 
— lawyer has never been more fully manifested than it 
as been in the wording of some of these preliminary 
pers. We confine our attention now to the complete 
specification. The law concerning this document is 
extremely clear and precise. It must be so worded that 
any competent person with it before him can make the 
thing patented without the exercise of inventive power on 
his part. The law does not declare that the specification 
must be so worded that ignorant and uneducated persons 
can use it ; but it does declare that specialists shall be able 
to use it. For example, let it be supposed that a new 
watch escapement is patented. Then the specification 
must be so drawn that an escapement maker can, with no 
other assistance, turn out one of the patented escapements. 
If a valve gear is described the description must be so 
clear that steam engine makers can produce a valve gear 
of the kind without any further aid or explanation. If 
the specification does not comply with this condition it is 
bad in law, and of no effect. » An the amateur taker-out 
of _—— can hardly ever be got to understand this, 
and his object is not to tell too much —this is also 
the object of some persons who are certainly in no 
sense amateurs. Here there is one source of trouble 
brought about by the direct contact of a Government 
department with the general public. But there is worse 
to come. Among the great y of Englishmen it is 
almost impossible to find persons who can write a brief 
intelligible description of any machine or implement. To 
do this sort of writing requires a special training or a 
special “gift.” Ifsuch work is almost impossible to persons 
of good education, what must it be to men who can write and 
spell only with difficulty; whose vocabulary is very limited; 
and who entirely lack the power of orderly disciplined 
thought, which is essential to precisionand clearness in writ- 
ing. How can such men prepare theirown specifications? To 
put it in the mildest possible way, the result is not such a 
document as the law not only contemplates but demands. It 
is pure nonsense. Under the old law there were virtually 
two examiners—the clerks to the Attorney-General and 
Solicitor-General—and as a rule these gentlemen were able 
to discriminate, and did discriminate, between nonsense 
and sense. No one says they were perfect; but, at all 
events, they took very good care that the specifications 
complied with the law up to a certain point. ere is now 
at the Patent-office a very large staff of examiners, costing 
some £10,000 a year, and they permit the most unmiti- 
gated rubbish to pass without a word of remonstrance. 

It will be said—-indeed, we have heard it said—that it 
is not the duty of the Patent-office officials to amend 
specifications. With this we cordially agree. As a matter 
of fact, however, the officials do amend specifications, and 
even put in claims not contemplated by the inventor. They 
even supply him with modifications and devices which he 
or she never dreamed of. While it is quite unwarrantable to 
take action in this manner, it is hardly less improper to 
suffer unintelligible specifications to pass muster. Any 
Examiner must know whether the specification he reads 
can or cannot be understood. He can see whether it is 
fairly good English or not. If it is not, then it ought to 
be returned to the applicant endorsed “ unintelligible.” 
Again, the new law, and the staff employed under it, are 
supposed to give all the aid possible to inventors. This 
end is certainly not secured by passing specifications which 
are so incomplete that they cannot worked from. It 
may be asked,—How is the Examiner to know whether 
they can or can not? Nothing is more easy. It only 
requires that the Examiners shall be specialists. Thus, a 
chemist should have all the chemical patents handed over 
to him ; a metallurgist or a mining engineer should deal 
with patents relating to minerals, and so on. Can it be 
supposed for a moment that had a chemist examined the 
specification of a patent for obtaining gold from wheat 
straw, which recently appeared in our correspondence 
columne, he would not at once have rejected it as either the 
work of some practical joker, or that of a man utterly and 
densely ignorant of chemistry? 

It may be urged that if this were done the line would 
be drawn too hard and fast by specialists, and injustice 
would be committed. Those who ein this way seem 
to imagine that the verdict of a junior Examiner is final. 
We contemplate nothing of the kind. Over the Examiners 
should be a head—a man possessing an intimate acquaint- 


ance with patent matters; well educated; large minded; 
little bound by red tape; a good business man; one in 
authority, who would make his authority respected both 
in and out of the Patent-office. He might associate with 
himself one or more gentlemen, hardly subordinates, yet not 
officially his equals, to aid him. ith such a man at the 
head of affairs very few mistakes could be made. In any 
case the employment of specialists could not do more harm 
than is done now; and it must be remembered that in a 
certain half-hearted and perfunctory way specialists are em- 
ployed at this moment. We advocate little more than an 
extension of the system. The great want is, however, the 
existence of someone in authority who persed knows 
his business—what he ought to do and what he ought to 
leave undone. We have not a word to say against the 
present heads, save that they do not seem to quite under- 
stand what their duties are. 

We have left many points quite untouched, preferring to 
insist on a single fact, namely, that the Patent-office 
authorities should not accept specifications which are 
glaringly contrary to law. To accept money from a poor 
man for an absolutely worthless specification is simply 
dishonest. If the ignorant man found that he was not 
understood, he could have recourse to someone who could 
write English to aid him. This would put him to some 
expense, ae he would at least get a so far valid patent in 
the latter case in return for his money, while he would get 
nothing whatever in the former case. We shall wy ly 
return again to this subject. Something must be done. 
We have only touched on the bare fringe of the matter. 
Inventors with grievances will assuredly make themselves 
heard in Parliament before many months are over unless 
a change for the better is effected in the administration 
of the British patent law. 


A NEW ANALYSIS OF WATER. 


Littte attention has yet been directed to a remarkable 
investigation conducted by Dr. Dupré, which may be said 
to embody a discovery replete with important results, 
bearing on the purity of our water supply. That which 
has long existed as a reproach in the analytical depart- 
ment of chemistry appears at last to be undergoing 
removal, and a new aspect is being given tothe phenomena 
connected with the pollution of water. Chemistry is now 
gaining a triumph where the microscope has either partially 
or wholly failed. A new power of dealing with a great 
sani problem is thus obtained, and a field is being 
entered upon which may prove very much wider than can 
at present be realised. A few years agoasample of water, 
to which a portion of typhoid virus had been added, was 
sent for analysis to Dr. Frankland, Dr. Dupré, and Pro- 
fessor Wanklyn. All three failed to detect the zymotic 
poison, and their analyses were such as wonld allow the 
water to pass as wholesome. Armed with his new weapon 
of research, Dr. Dupré would not thus be foiled again. 
But while there is thus the power of detecting serious 
mischief where none might nie be suspected, there 
is something to be said on the other side. The world may 
sometimes complain that science is more successful in 
detecting the agencies of death than in giving protection to 
human life. It would seem, according to some discoveries, 
that we ought all to have been dead long ago, and that our 
existence is almost an anomaly. It is encouraging, there- 
fore, to find that this new analysis shows some existing 
fears to be undless; while it clearly indicates where 
danger is he apprehended. Concerning the discovery 
itself, it may be said that chemists have for some time 
been feeling after it, though they have failed to strike 
upon the actual path leading to it. Dr. Angus Smith tried 
to gain the secret as to the presence of undetected living 
organisms in water, by measuring the evolved hydrogen. 
Dr. Koch has made the organisms show themselves by 
feeding them with gelatine, so that they might grow and 
multiply. Dr. Dupré’s method is the reverse of that 
employed by Dr. Angus Smith, inasmuch as he measures 
the amount of absorbed oxygen. It differs also from 
that of Dr. Koch, in that it is not dependent on the pro- 
cess of cultivation, and it also affords a means of esti- 
mating whether the organisms are of a dangerous character 
or otherwise. Dr. Koch’s method is good, but we are 
dis to say that Dr. Dupré’s is better, and calculated 
to lead to a larger class of results. It throws considerable 
light on zymotic phenomena, and affords conclusions of a 
very precise and refined character. 

In reference to this subject, a valuable though brief 
report by Dr. Dupré is given in the Supplement to the 
Annual Report of the Local Government Board, published 
a few days ago. In the preface to this supplementary 
volume, the Medical Officer of the department, Dr. George 
Buchanan, bears very decided testimony to the importance 
of Dr. Dupré’s investigations, and speaks of his researches 
as apparently forming a new departure in our methods of 
detection respecting the sanitary quality of waters. The 
pages from the pen of Dr. Dupré abound with interesting 

acts, and will amply recompense a careful perusal. To 
ascertain the degree of organic impurity in a sample of 
water, and to estimate the amount of “ previous animal 
contamination,” may be said to represent the highest 
attainment of chemi hitherto in respect to the water 
question, apart from the investigations of Dr. Dupré, 
unless we make a partial exception in favour of Dr. Koch. 
The point now reached is far more advanced. Weare told 
not merely what is the amount of organic impurity, but 
what portion of this is due to the actual presence of micro- 
phytes. Dr. Koch can discern the living organisms by the 
time he has fattened and multiplied them ; but the other 
and more complete method lays hold of the organisms at 
once, and measures their proportions. Not only so, but it 
ives us a fair clue to the amount of vitality 

y these creatures, and the comparatively harmless 
or dangerous character which they possess. To distinguish 
between the dead and the living matter, and to measure 
off the latter, is an achievement which brings us into direct 
contact with the enemy against which the sanitarian has 
to contend. Asa singular result we may note what takes 
place with regard to the water of the Trafalgar-square 
well, Here, according to the usual chemical testimcny, is 
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an immaculate source of supply. Under the permanganate 
test this water appears as possessing a first- character, 


the amount of oxygen absorbed being exceedingly small. 
But Dr. Dupré takes a sample of this water ual agitates 
it so as to produce complete aeration. The oxygen con- 
tained in the absorbed air is reckoned at 100 for the sake 
of a standard. Due precautions, of course, are adopted so 
as to avoid disturbing influences. The water, after bein 

kept in a properly closed vessel for about ten days, an 

maintained at a temperature of 20 deg. Cent., is tested in 
order to ascertain how much of the oxygen has been 
abstracted from the dissolved air. At the close of the 
experiment it was found that the Trafalgar-square water, 
instead of containing the full quantum of dissolved atmo- 
spheric oxygen, had lost nearly 30 per cent., or about 
0°18 grains per gallon. So much oxygen had been con- 
sumed. The researches of Dr. Tyndall show that dead 
organic matter will not absorb oxygen from the atmosphere. 

+ only absolutely pure air have access to soup, and the 
latter may be kept undecomposed for an indefinite 
period. It was, we believe, while observing the state 
of the water in the vicinity of the main drainage 
outfalls at Barking and Crossness, that Dr. Dupré was led 
to certain conclusions as to the effect of living organisms 
on sewage pollution. He inferred that free oxygen did 
not directly destroy sewage. It served to stimulate the 
life of those minute creatures which feed on the sewage ; 
but where the oxygen is wanting there the microphytes 
will be absent, and dead organic matter will remain 
undestroyed. The disappearance of a certain portion of 
the oxygen in the Trafalgar-square water is traced to the 
presence of microphytes, whose existence demands a due 
supply of oxygen. It is not likely that the result is due 
to the presence of vegetable life, seeing that vegetation 
gives off oxygen instead of absorbing it. Thus, river 
mag exercise a beneficial influence on a polluted stream 

y affording a supply of free oxygen. If neither dead 
organic matter nor vegetation is at work to absorb the 
oxygen of the Trafalgar-square water, then the disappear- 
ance of dissolved oxygen must be due to the presence of 
animal life. The difference between the permanganate 
test and that afforded by aération is very marked. The water 
from the Trafalgar-square well consumes nearly twenty 
times as much oxygen from the dissolved air as it does 
from the permanganate. The latter simply yields up 
oxygen once for all, whereas the dissolved air is furnishing 
a supply every moment for a period of days. What the 
microphytes take in ten minutes is thus multiplied more 
than a thousand times, and the continuous process yields 
the larger result. 

But is the water of the Trafalgar-square well actually 
bad because it is thus discovered to contain living 
organisms? This carries us on to a further test. The 
water is boiled previous to aération, and after that there is 
no disappearance of oxygen. Why? Because the animal 
organisms have been killed. The progressive consumption 
of oxygen has ceased, and the water remains fully aérated 
after the ten days have expired. If the water is heated to 
60 deg. Cent. for three hours, and then fully aérated, the 
subsequent loss of oxygen is 3 per cent., the oxygen con- 
sumed being 0°018 grains per gallon. This is small, and 
approaches the limit of experimental error, stated to be 
2 per cent., though it may possibly show that some of 
the organisms are able to withstand a heat which 
comes short of the boiling point. At all events, the 
surrender of life is sufficient to show that the water is safe. 
The facts seem to prove that the absolute exclusion of 
animal life from the water supply goes beyond the pro- 
vision of nature. Dr. Koch allows a water to be whole- 
some, providing his germ “ colonies” do not exceed a 
certain number in a given quantity of water. Dr. Dupré 
took a sample of water from the mains of the Chelsea 
Company, and found that the oxygen absorbed by it from 
the permanganate was six times as much as that taken up 
by the Trafalgar-square water. But under the aeration 
test, the Chelsea water appeared even better than the 
other, until the plan was adopted of heating the 
water to 80 deg. Cent., when the consumption of 
oxygen became 0°067 grains per gallon, as against 
absolutely none. Even after the addition of gelatine, 
the water from Trafalgar-square scarcely absorbs 
any of the dissolved oxygen, providing the water is pre- 
viously heated to 60 or 80 deg. Cent. An instructive 
contrast is afforded by experiments on weak London 
sewage—that is to say, 5 per cent. of sewage in distilled 
water. After being heated to 60 deg. Cent. for three 
hours this mixture is found to assimilate very nearly as 
much oxygen from the dissolved air as before. When we 
come to the series of experiments with peaty water, we 
are shown how great is the difference between dead matter 
and living organisms. A sample of peaty water from the 
river Ure, at Ripon, absorbed nearly four times as much 
oxygen from the permanganate as we observed in the case 
of the Chelsea water. After being heated to 60 deg. 
Cent., the water from the Ure remained nearly wholly 
aerated, the consumption of oxygen being little more than 
3 per cent. Some striking facts are recorded respecting 
the water supply of Kidderminster, such as may throw 
light on the presence of fever in that town some little 
time ago. In September, 1884, a sample of water from 
the lower well at Kidderminster was found to lose nearly 
30 per cent. of its aeration under Dr. Dupré’s test. In 
the following November the wel! had been improved and 
repaired, when the consumption of oxygen fell to 8 per cent. 

Some of the experiments by Dr. Dupré demonstrate 
that there are instances in which the usual analytical 
methods entirely fail to discover any difference between 
pure water and that which has been absolutely infected. 
Yet in such instances the oxygen test gives unmistakeable 
results. The minute degree of pollution which can thus 
be detected is altogether surprising. But Dr. Dupré is 
careful not to be too positive in his conclusions. He says 
a water which does not diminish in its degree of aeration, 
or which, in other words, does not consume any oxygen 
from the dissolved air, may or may not contain organic 
matter, but presumably does not contain growing organ- 
isms, Such organic matter, therefore, as it may on analy- 


sis be found to contain, need not be considered as “danger- 
ous organic impurity.” In the next place, a water which 
by itself, or after the addition of gelatineorotherappropriate 
cultivating matter, consumes oxygen from the dissolved 
air at lower temperatures, but does not consume any after 
heating for three hours to 60 deg. Cent., may be regarded 
as containing living organisms, but not any of a kind able 
to survive exposure to thattemperature. If the water 
continues to consume oxygen from its contained air 
after the temperature has been raised to 60 deg. Cent., 
such water is to be regarded as containing spores or 
yan of organisms that can survive that temperature. 
t may be suggested that the lower forms of life, being 
less delicately organised than the higher, are less easily 
destroyed, and are in this instance more dangerous to 
the human race. Whatever may be the exact truth 
on this point, the world at large may be congratu- 
lated on the fact that scientific research is attaining to 
more correct knowledge as to the presence or absence of 
danger in the water supply. In addition, the philosophy 
associated with the researches of Dr. Dupré promises to 
give us further insight into the sewage problem as affect- 
ing both water at air. The questions at issue have a 
practical relation to the water supply of London and other 
places, and to the drainage of towns. As Dr. Buchanan 
has expressed it, we are now favoured with “a new 
departure” on a subject which eminently required it. 


THE FRENCH ‘“ TELEGRAPHIE OPTIQUE” AND ENGLISH 
VISUAL SIGNALLING. 


Aw admirable series of articles has recently appeared in 
le Genie Civil, contributed by M. Max de Nansouty, on the 
French telegraphy by sight signals, a work which has been 
pushed to greater lengths as to scientific development in 
France than in England, although some of the conceptions 
are pretty and ingenious rather than useful. For example, 
we can hardly conceive that the spectacle will often be ex- 
hibited of a flag ship with a concave reflector presented 
upwards, flashing an electric light on a white balloon 50ft. 
in the air above, and so sending orders on the Morse system 
to the rest of the fleet. The conditions suitable for such 
an operation would, we think, be seldom found. Still, 
clear air, vessels at anchor, and time to make gas and send 
up the balloon will seldom, we fancy, accompany the need 
for very important signalling. The programme, at all 
events, is one which we think more suited for peace experi- 
ments than for use in war. <A good deal of the highly- 
developed instrumental signalling is, however, not of this 
character. There is no reason why instruments with 
electric lights, and provided with accurate reflectors and 
telescopes, should not be employed in permanent positions. 
Detached works in a siege might often benefit by such 
means of communication when others would be impossible. 
We think these articles altogether of such importance and 
interest that we give a curtailed translation of them else- 
where, reproducing nearly all the illustrations. Speaking 
generally, it will be found that while the same ideas are 
common to the English and French services, the French 
have developed them into a strictly scientific shape, and 
the English, while leaving them rather in the rough, 
have chiefly aimed at perfection in the working of them. 
Thus, the English use signals by flags, heliograph, col- 
lapsing drum shutter, hand-light, limelight, and oxygen 
light, according to circumstances, but seldom employing 
lenses to direct the light. The French, on the other hand, 
have their lights placed in instruments constructed 
mathematically, to throw the light to the maximum 
distance, furnished with glasses for reading the signals in 
reply. Our engineers exhibit a light projector of Le 
Monnier, and a mirror of Cardew’s, in the Inventions 
Exhibition, but we have done little in this way in com- 
parison with France. Nothing can be more concise and 
clear as to practical directions than the English army official 
book on signalling. Thus the conditions when mounted 
orderlies are the best means of communication are laid 
down. The superiority of a written message is insisted 
on. The principle that the business of a signal-station is 
not to collect but to repeat information, and that all the 
work of condensation should be done before the 
message is delivered to the station at all, is put 
powerfully and decidedly enough to make the reader 
feel that he has before him the pithy directions 
of one who has grasped the work and the dangers 
and difficulties that beset it. Whether by land or sea, 
we find the same character attaching to the English and 
French systems, even after making much allowance for the 
fact that the English book we have referred to is an official 
text-book, whose range is necessarily different from that 
of the papers in the Genie Civil. For example, leaving the 
army work and coming to what is done in the navy, we 
find that our ships have carried on communications when 
over the horizon by flashing electric Morse signals against 
a cloud which was visible to both sending and receiving 
ships, but the light was not scientifically brought into a 
parallel beam. The special instance to which we have 
referred was when two divisions of ships were separated 
by high land, and the distance was not a great number of 
miles. Clearly for great distances it would be advantageous 
to eraploy such instruments as are adopted in France, even 
when the light is projected on to a cloud for general ob- 
servation, much more when directed on to one station, and 
when it may be desirable that it should not be read by 
others, as in the case of a position with an enemy in close 
waar 4 Without doubt a danger exists, on the other 

and, of being drawn into a system of elaborate signal- 
ling which in time of peace may be admirable because it is 
conducted by highly-trained men, but which might break 
down in war when the services of numbers of less well- 
trained operators would be sure to be brought into requisi- 
tion, and when the work would be conducted under all 
sorts of difficulties. Clearness and freedom from error is 
no doubt of vital importance. We think we detect in the 
recognition of the evil of a message not being recorded 
when sent, and at the attempts to record them automati- 
cally, a sign that the French have suffered from mistakes 
made in heliograph signalling. In our own navy it is con- 
sidered that in actual action flag signalling is much to 


be preferred to other systems, and is to be then altogether 
employed. Obviously, signals that are exhibited in rapid 
succession are not contests to the issue of general orders, 
which have probably to be read under the difficulty of 
interruptions arising from smoke of firing and the like. 
For this purpose it is far better to have a combination of 
flags flying ee, which express for a reasonable time, 
however roughly, a complete order. Semaphore siguallin 
is now much used in our navy for exchange of talivides 
messages—for example, between a ship and shore. This 
system is three or four times as rapid as the Morse, because 
the latter requires repeated signals on the dot and dash 
ee for the single letters. The naval hand-flag 
signalling by men is carried out but very roughly. The 
use of both arms is thought to be better than the single 
flag system of the army by some, on the ground that the 
signals are less liable to be mistaken. All details are left 
to the flag lieutenant of any fleet to work out for himself. 

The fact is that the suitability of any method of signal- 
ling depends on conditions which may escape notice. For 
example, Colonel Yonge, R.A., devised what appears to 
us on the whole an admirable system, based on the position 
of the figures of a clock. This is the most readily learned 
of any. The position of each figure on a clock is familiar 
to nearly everyone. Thus F, the sixth letter, was verti- 
cally downwards; L, the twelfth, was upright; and so on. 
A distinction was made between the first and second 
rounds, and two rounds provided the twenty-four letters 
employed. This system was used, we believe, by the 
Austrians in their army operations in Turkey. Clearly 
the recommendation of this system is that intelligent men 
can use it slowly almost without any training at all. On 
the other hand, men well trained to other systems would 
fail to feel the advantage of it. The signals require to be 
always made in a clear, all round space to be seen, but it 
undoubtedly has the advantage of speed. Our object, 
however, is not to get drawn into the discussion of parti- 
cular systems, further than it may serve to illustrate any 
class of work broadly. On the whole, as we have said, 
while our English signalling has been carried out, so far 
as it goes, on clear, business-like lines, it has not been 
sufficiently developed. The powerful instruments which 
have been so far perfected by the French should, we 
think, be tried, and brought into use in our larger signal- 
ling operations from positions of a permanent character, 
where well-trained men would be found, where long range 
would be a t object, and where the work would not ; 
liable to be disturbed by the incidents which accompany 
field operations. 


IMPORTANT DRAINAGE UNDERTAKING, 


Tue Main Drainage Committee of the Richmond—Surrey— 
Select Vestry after many months’ deliberation have laid before the 
vestry six schemes for dealing with the sewage of the town and 
Union, which by Act of Parliament has now to be withdrawn 
from the Thames, where under previous parliamentary powers 
it has hitherto been discharged. The several schemes had 
been laid before the Committee by various engineers. Mr. 
Wentworth Shields proposed to take the sewage of the Union of 
Greenford, Middlesex, and there purify it, sending the effluent 
into the river Brent. The cost would be £207,783. Mr. H. M. 
Ramsey proposed Burton-lane, Hanworth, as a purification site. 
The estimated cost for Richmond, Petersham, and Ham would 
be £23,030, exclusive of engineering charges and other contin- 
gencies. Another plan by Mr. Ramsay would cost £31,980. 
Messrs. Russ and Snelgrove proposed a site of twenty-two and 
a-half acres at Hounslow, separated from Hounslow Heath by 
the South-Western Railway. The sewage would be collected 
by an intercepting machine along the river bank, and delivered 
by a tunnel from the parish yard, a distance of four or five 
miles, directto the land, where it would be raised by pumping 
about 100ft. to the surface and purified by intermittent filtra- 
tion. The effluent water would be carried back along the public 
roads to the Thames above Richmond, or by cast iron pipes into 
the main tunnel and discharged into the river at Richmond. 
No ventilating shafts would be necessary for the tunnel, as 
effective ventilation could be secured at the parish yard from an 
existing shaft. The machine proposed to be used would be Mr. 
Crampton’s tunnelling machine. The total cost for Richmond 
alone is estimated at £54,500, or for the Union £68,457. Messrs. 
Gotto and Beesley submitted a scheme with Barnes as the 
purification site: the estimated cost for the Richmond Union is 
£60,000. Mr. Melliss proposed a site of sixty acres at Southall, 
at acost of £132,000, In all the above schemes the annual 
charge varied from a 5d. to a 73d. rate in the pound. Mr. 
Melliss submitted a further scheme. He proposed to take the 
sewage to Mortlake, withir the Richmond Union, and about a 
mile and a-half outside the town of Richmond. The land would 
be about ten acres in extent, and is offered by Captain Fitzgerald 
for £12,000. The sewage would there be dealt with by chemical 
filtration and precipitation, the effluent passing into the Thames. 
There would be a collecting sewer along the river bank at 
Richmond, and a main sewer thence to Mortlake. The total 
cost for dealing with the Richmond Union was estimated at 
£96,650—putting the land at £14,000—-and the annual charge 
63d. in the pound. If Richmond alone was dealt with on the 
same site the estimated cost is £71,361, and the annual rate 
74d. During a consideration of the foregoing schemes the 
vestry were further advised to revert to a project: proposed last 
year by Mr. Abernethy. Ultimately they have decided to adopt 
the last of the schemes enumerated—Mr. Melliss’s Mortlake 
scheme—for Richmond town, and steps are now being taken to 
obtain the Local Government Board’s sanction necessary to carry 
it into effect. 

STEAMSHIP INSURANCE, 


In some of the north-eastern ports, where most of the steam- 
ships are insured on the mutual club system, attention is being 
very directly drawn to the excessive cost of that insurance. A 
steamship, for instance, which carries a cargo of rather over 
1000 tons, paid for insurance between the 12th March and the 
24th September the very large amount of £767. This included 
£70 for indemnity, demurrage, freight, and protection associa- 
tions; but it will be noticed that the amount paid for insurance 
of the vessel was still close upon £700, a heavy amount for a 
comparatively small vessel for about six months ; and when the 
comparative pressure of this payment on certain trades is 
remembered, it will not be a matter for wonder that there is a 
growing feeling of discontent. We believe that this is chiefly 
due to the fact that there is no discrimination as to the “ calls,” 
that is, that they fall equally on vessels engaged in trades in 
which there is yery unequal risk, A steamer, for instance, in 
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the American and European trade may be said to bea risky busi- 
ness, whilst the risk in the Indian trade—India to Europe—is 
much less, and in the Canal it is minimised. Still, under the 
system in vogue the ships engaged in these trades pay practi- 
cally alike, the difference being so slight as to be almost inappre- 
ciable. The marine insurance of steamships is comparatively a 
new application of the principle of loss and of premium, but 
there now been time to allow the insurance clubs to dis- 
criminate between the steamers engaged in trades in which 
there is a marked degree of difference in the risk of casualty 
and loss. If this were done there would be a very great change 
in the incidence of the calls of the mutual insurance clubs, the 
risk would be better appreciated and apportioned to the 
respective trades, and it would soon lead to some attempt to 
make trades which are now very risky more safe by the adoption 
of means fitted to that end. One of the needs of the marine 
insurance world, and one of those which the owners of steam- 
ships should press for, is for a more fair division of the loss, 
the levying of the cost of that loss in something more like a 
proportion on the trades which contribute to it. 


THE LEAD-MINING INDUSTRY, 


Sir THEODORE Martin, who is chairman of the Minera lead 
ines in Wales, has recently stated that up to the end of 1882 
there were 132 lead mines in Great Britain shut up, and since 
that time thirty-seven more mines had been closed. Wages 
ceased, and employment ceased, and 30,000 able-bodied miners 
were thrown idle. The cause, he said, was the same now as it 
ever was. In 1882 the imports of lead into this country were 
99,000 tons ; in 1883 the imports increased to 124,000 tons, and 
in 1884 to 186,000 tons. This ore came chietly from Spain, and 
it was admitted into this country perfectly free from duty, to 
compete with Welsh ore. Sir Theodore pointed out how im- 
possible it was for Welshmen to raise the ore at the same price 
as it was raised in Spain. Not only were the Welsh mines 
deeper, but the best miners in Spain were only paid 1s. 2d. per 
day. Sir Theodore might have found even stronger instances in 
the depression in lead industry if he had referred to Derbyshire. 
Of all the many prosperous companies which once existed in 
that county, only one continues to be profitable. That is the 
Millclose, in South Derbyshire, from which Mr. Wass drew an 
income of £20,000 a year. That of late has been reduced to a 
large extent. But Derbyshire had at one time the Eyam, where 
£40,000 were sunk ; the Magpie, which exhausted £25,000 ; the 
Peak Forest, Hill Top, Mill Dam, and many others. The Eyam 
mine reads like aromance, There were 1400 shares, upon which 
£3 each was paid. One day the men came on a cavern filled 
with lumps of ore as big as their hands. The lead was covered 
over with earth, but on being broken through it shone like a 
mirror. Through this lucky find the shareholders had £1 per 
share per month dividend, equal to 400 per cent., and all £3 
shares jumped up to £65. In Mill Dam the capital was £16,000, 
held by seventy shareholders, and at one time the mine paid 
three dividends in the year, amounting in all to 20 per cent. 
War and peace, as well as hostile tariffs, affect the lead-mining 
industry. When the Russian campaign was raging lead fetched 
£25 per ton, and at the time of Don Carlos’ last efforts in Spain 
it was also at a profitable price, but now it is under £12 per ton 
at the mine, and even that low figure is reduced by 3s. per ton 
carriage to the station, and 24 per cent. discount at Manchester. 
There is no doubt that the glory of the Derbyshire lead mining, 
which goes back to the days of the Romans, is gone for ever. 


STEEL SLEEPERS AGAIN, 


THe tables have been quickly turned upon the Belgian steel- 
sleeper manufacturers. ‘The Tredegar Company has been suc- 
cessful in getting the contract for the second lot of 250 tons, 
which the Midland Company early inquired for after the Bel- 
gians had taken the first tenders ; and the contract price has 
been considerably below that of the Belgians. The explanation 
of this sudden change in price in favour of the native product 
cannot, we think, be found in the Tredegar or any other con- 
cern having laid down a special plant since the placing of the 
first contract—the interval has been too short. For some time 
Tredegar has been executing orders for sleepers for the Indian 
railways. The Darlington Steel and Iron Company is rapidly 
preparing to enter the business, and upon the West Coast steel 
sleepers are being turned out briskly. It would, therefore, ap- 
pear that the success on the present occasion is to be attri- 
buted rather to a determination not at any cost to a second 
time allow the order to go abroad. One hundred thousand tons 
would be required annually, were the metal sleepers to be 
adopted on the English lines, to replace the wooden ones. Here, 
then, is a fine field for operations, and the change of front is a 
matter for great satisfaction. A weight of something like 750 
tons of sleepers has just been distributed by the Dutch State 
lines to Belgian and German steelmasters, and early orders are 
expected by them from the Government of the Netherlands. 
But English mills will, we feel sure, execute English orders, 


AMERICAN LOCOMOTIVES FOR NEW SOUTH WALES. 
THE following advertisement appears in the New York 


papers :— 
TO LOCOMOTIVE BUILDERS. 

Sealed Tenders are invited for the building of twelve (12) Express 
Passenger Locomotive Engines for the Government of New wou Wales, 
Specifications, Blue Prints, and other particulars to be had on application 
to the subscribers. Tenders must all be in on or before 20th November, 

R. W. CAMERON & CO. 


nts for the Gove 
28, South rnment of New South Wales. 


New York, 30th October, 1835. 


A similar advertisement has appeared in our own pages. Wh 
will the contract be placed? And why ? "i 


DEATH OF Mr. FREDERICK SwWANWICK.—The Leeds Mercury 
announces the death, at the advanced age of 76 years, of Mr. 
Frederick Swanwick, of Whittington House, near Chesterfield, who 
was for many years assistant and private secretary to George 
Stephenson. . Swanwick was a native of Leeds, and first 

le the acquaintance of Stephenson during the construction of the 
Manchester and Liverpool Railway. Atthe opening, in September, 
1830, of the line, the pioneer of the English railway system, one of 
the eight locomotives, the Arrow, was driven by Mr. Swanwick. 
The deceased gentleman made many of the surveys for the North 
Midland lines from Derby to Leeds; and as railways and everybody 
connected with them were regarded with no little amount 
of suspicion in those days, his task proved at times most 
harassing and difficult. On one occasion Mr. Swanwick climbed a 
wall, and found himself in the private park of Mr. Charles Water- 
ton, the well-known naturalist. He at once decided to carry the 
line through another portion of the estate; and, in company with 
Mr. Hunt, the solicitor for the promoters, subsequently waited 
upon Mr, Waterton to secure his assent to the construction of the 
line. In the course of conversation, Mr. Waterton, unaware of 
the identity of Mr. Hunt’s companion, remarked: “I understand 
that a fellow of the name of Swanwick, one of your engineers, once 


came into my park inten to bring the Jj 
as Tam alive Pwould haye shot him.” @ line this way, As sure 


ON THE DEVELOPMENT OF THE PNEUMATIC 
SYSTEM AS APPLIED TO TELEGRAPH PUR- 
POSES. 

By J. W. Wittmor.* 

Ir is probably not generally known by what means telegraphic 
messages are collected from the branch offices in large towns and 
conveyed to the central office for transmission by wire. This ser- 
vice is performed by means of pneumatic tubes through which 
carriers” containing the actual written messages are propelled— 
in one direction by compressed air and in the opposite direction by 
rarefaction of the airin the tube. A specimen of the carriers used may 
be seen on the table. The system was first introduced by Mr. L. 
Clark, in 1854, who employed vacuum, drawing the carriers in one 
direction ouly. The first tube which came into operation was laid 
for the Electric Telegraph Company between their office in Loth- 
bury and their branch office at the Stock Exchange. This tube 
was in continuous use for over twenty years, and from a piece 
which I have here it will be seen that, beyond the inner surface 
being polished, the pipe is very little the worse for the service it 
has seen, About the year 1866, Mr. C. F. Varley applied com- 
pressed air for propelling the carriers in the opposite direction from 
that in which they were drawn by vacuum, and very ingenious 
valves were at that time designed by him for effecting the neces- 
sary changes in the direction of the flow of air through the tubes. 
With each of the foregoing systems it was necessary, after the 
transmission of a carrier, to restore the pressure in the tube to the 
normal atmospheric pressure before another carrier could be des- 
patched. This caused considerable delay and loss of engine power. 

In 1870 the author designed the double sluice valve which is now 
in general use, and by means of which carriers can be despatched 
continuously without stopping the flow of air inthe tube. The 
sectional and other diagrams fully explain how thisis ope mngre 
the principle being that the upper sluice shall be closed before the 
lower one is opened, and vice versd. The employment of pneumatic 
tubes in London has been continually increasing, until the system, 
which in 1854 was represented by one 6-horse power engine working 
a single tube a few yards in length, at the present time comprises 
four 50-horse power engines, each indicating 130-horse power, and 
forty-nine tubes, the aggregate length of which exceeds twenty- 
seven miles. These figures are exclusive of over a mile in short 
lengths of house tubes also worked by the engines, as well as of 
over a dozen hand-worked tubes in various metropolitan offices. 
The use of pneumatic tubes, however, has not been restricted to 
London alone. Each town, as it has become telegraphically import- 
ant, has been provided with a pneumatic system. A list is appended 
giving particulars of engines and tubes at present in use at the 
various important cities and towns of the United Kingdom. From 
this it will be seen that there are in London and the provinces 
one hundred and twelve tubes having a total length of over thirty- 
nine miles, and requiring fourteen engines, having a total of 364 
nominal horse-power, to work them. 

To these should be added, in order to fairly represent the 
pneumatic system, ninety-five shorter hand-worked tubes fitted at 
various less important places. With the air-pressure employed— 
10 lb. pressure and 8 lb, vacuum—an approximate speed of one 
mile in seventy seconds is attained in tubes not exceeding a mile 
in léngth. The speed varies inversely as the square of the length 
of the tube. The pipes generally employed are of lead, having an 


CARRIER 
(Cpcvunper FELT COVERED) 


internal diameter of 2}in. These pipes are carefully drawn, and 
are joined together by means of a plumber’s joint made upon a 
heated steel mandril, which is drawn out by means of a chain after 
the joint has been made. The lead tubes are protected by being 
laid in ordinary cast iron socket and spicket pipes. In view of the 
anticipated increase in the number of messages which will result 
from the introduction of the sixpenny telegram tariff, considerable 
extension of the existing pneumatic system has been made at 
several places, more especially at Liverpool. At that place six new 
tubes have been laid, and three 30-horse power beam engines— 
each indicating up to 90-horse power—have beenerected. Of these 
engines two are kept working, and one as spare. They were 
designed and constructed uncer the personal supervision of the 
author, and were made by Messrs. Easton and Anderson, of 
Whitehall-place, London, and Erith, Kent. The following isa 
detailed description of their general arrangement :— 

The machinery as shown consists of three engines, each working 
two pneumatic pumps, any two engines being capable of doing the 
full amount of work required. The third engine is kept in reserve. 
Steam is supplied from two multitubular Cornish boilers, one 
boiler being sufficient to work at one time. The engines are high- 
pressure condensing beam engines, and are completely self-con- 
tained on one continuous cast iron bed-plate. The beam, which is 
cast iron, is supported by two A frames of box section bolted on to 
the bed-plate. These also the entablature round the beam. 
The bed-plate itself is bolted down to brick piers. Placed under 
each extreme end of the beam, and connected to the air and 
vacuum mains, is a double-acting air pump of 2ft. diameter 
and 3ft. llin. stroke. At top and bottom of each pump on one 
side is a nest of valves, which valves open outwards, and on 
the other side are valves similarly arranged which open inwards. 
On the passages between the valves and the pneumatic mains is a 
three-way sluice communicating either with pressure or vacuum 
mains or with the atmosphere. Thus it will be seen that, if the 
sluice on that side of a pump on which are the valves which 
~ ap inwards be open to the atmosphere while the sluice on 
the opposite side is open to the pressure main, the pump 
will take by suction from the air and deliver air after com- 
pression into the pressure main. Similarly if the sluice on 
the inlet side of the pump be open to the vacuum mair while the 
sluice on the opposite side is open to the air, the pump will exhaust 
from the vacuum main and deliver to the air. Consequently the 
pumps are interchangeable and may be worked at will for either 
pressure or vacuum. This arrangement is very simple, there being 
only two sluice valves on each pump instead of four, as in some 
other instances, Each pump is provided with a 2in. relief valve, 
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so that the change from pressure to vacuum may be made while 
the engine is running without unduly raising the pressure in the 
pumps. The pressure and vacuum pump valves are of leather, 
each valve having an area of 10 square inches. The steam cylinder 
is 18in, in diameter, with 2ft. 7in. stroke, steam jacketted, and 
lagged with felt and teak in the usual way. It is placed between 
the rear pump and the main A frames. : 

The main slide valve is worked from an ordinary excentric on the 
crank-shaft, but the expansion slide has an independent motion 
from the beam. A wrought iron lever is pivotted on a casting on 
the entablature frame. One end of the lever is connected by a 
link to the beam, while the other is connected to the expansion 
valve spindle which passes through a ‘‘ bow bracket” on the top of 
the slide chest cover. A bevel pinion on the slide rod gears into 
another small pinion in connection with a hand wheel carried by 
means of the above-mentioned bow bracket, by which the expan- 
sion may readily be varied while the engineisrunning. Thesteam 
starting valve and injection cock are in close proximity, so that 
the engine man has all the means of regulating his engine close at 
hand. The air pump and condenser are fixed underneath the 
bed-plate. The former is bolted to the bed-plate, and is worked 
direct from the beam by the same system of parallel motion as the 
engine, piston, and pump rods, The condenser is of the ordinary 
jet description. In event, however, of shortness of water for con- 
densation, provision has been made for working the engines non- 
condensing, exhausting the steam into the chimney shaft. As, 
however, arrangements are being made to cool and circulate the 
condensing water, it is only in very exceptional circumstances that 
it will be necessary to work non-condensing. The connecting-rod is 
of cast iron, with the same stroke of crank as that of the piston. 
The entablatures which surround each beam are connected 
together, and are reached by a wrought iron stair from the engine- 
room floor. 

The two steam boilers are of the multitubular Cornish type, 
6ft. Gin. diameter and 20ft. 14in. long, with double flues, the flues 
terminating in seventy-four tubes, 3in. diameter and 6ft. long. 
The boilers are set on cast iron chairs, with a return flue first 
underneath the boilers, dividing in front and returning along either 
side to the back, where the draught enters the main flue to the 
chimney shaft. The boilers are of mild steel throughout, and have 
been tested with hydraulic pressure up to 1501b. on the square inch 
to work at 701b, steam pressure. It was found in working that 
one boiler was quite capable of providing steam for the two 
engines with the damper partially closed ; on opening the damper 
the steam very soon began to blow off at the safety valves. ‘The 
boilers are fitted with double dead-weight safety valves and all 
other fittings required by steam users. For the supply of feed 
water each boiler is fitted with an Pn gree and, in addition, there 
isa donkey pump connected to both boilers. The engines here 
described are situated in an engine-house 320 yards distant from 
the Liverpool head post-office, with which they are connected by two 
air mains 12in. in internal diameter. These air mains consist of 
cast iron pipes, with carefully-fitted male and female flanged joints, 
The joints are packed with thick vulcanised rubber rings between 
the flanges to allow for contraction and expansion of the pipes, 
and are perfectly “air-tight, with an air pressure of 30 lb. to the 
square inch. 


List showing the Metropolitan and Provincial P ti 
Tube Systems. 
Ss 
an 
To iption otal 
engines. a4 
London. 
G.P.0. . H.of Commons(W.Strand 
intermediate) .. .. 3873 
West Strand .. .. .. 2548 
Lower Thames-street (2) 3682 
Stock Exchange .. (2) - 2170 
| Submarine Company (2) 2592 
Gresham House @ 2578 
Leadenhall-street .. (2) 2654 
|Mark-lane .. .. .. (2) 307! 
| General Post-office .. 157 
Telegraph-street as M7 
| Anglo-American Comp’ny 1032 
Founder’s-co’rt, Lothoury 834 
G.N. Telegraph Company 1168 
| Lloyd’s (VCornhill inter- 
mi 1226 
Baltic Cotfee House ++ Four, each | 1192 
Eastcheap .. .. .. -- 50-H.P., | 1417 
Seething-lane oe oe condensing ; 2088 
Ludygate-circus.. .. . three 
Smithfield Market .. working 728 
Fleet-street (2) andone 2219 
Paris and New York Co. —ypare. 1034 
Western Union Company 1010 
Lirect Spanish Company 1083 
Eastern Tclegraph Co. .. 1107 
Hatton-garden 927 
Gracechurch-street B.O.. 1280 
| Queen Victoria-street B.O. 644 
| Throgmorton-avenue B.O. 1210 
G.P.O. house tubes .. (2¥) 1824 
| Submarine Co. .. (spare) 1282 | 
General Post-office 157 | 
| (spare 4) 400 
arine Co... eedle-street 672 
Exchange Threadneedle-str’t (spare), 60 
Fetter-lane .| Fleet-street .. (spare 2,, 130 
Poultry .. .. (spare 2) 171 
.. Moorgate-street (spare 2) 40 \miles yds. 
| Number of tubes.. 73 28 
Liverpool, | 
BPG... | Royal Exchange .. (4,, Three, 3164 
| Victoria-street .. .. (2) each 1742 
| Corn Exchange.. .. (2) 30-H.P., | 1820 
Stock Exchang' densi 800 
News Kooms two | 820 
Ranelagh-street - working | 740 
| Lime-street wel and 1170 
| Counter one 60 
| Delivery .. .. «. ..| spare. 60 
| Number of tubes.. 14] —| 5 107 
Manchester. | 
York-street J Thomas-street .. .. | Two, each | 725 
|New Exchange.. .. 10-H.P.; 451 
| Stock Exchange --oneworking 413 
| Mosley-street . amdone | 300 
Head Post-office -| spare. | 225 
Number of tubes.. 5 354 
Birmingham. | } 
Exchange-b’d’gs| New-st. Railway Station. 140 
| Cannon-street .. .. ..! HP. 240 
H.P.O. ..| Cannon-street .. 6-H.P. 537 
, Number of tubes... 3 0 
Glasgow. | 
H.P.O. .. ..| Royal Exchange .. .. | 270 
| Stock Exchange | 510 
| Argyle-street .. One 1046 
| Waterloo-street.. 20-H.P. 838 
34 
Argyle-street ..| Waterloo-street.. (spare) | 270 
Number of tubes.. 6 ——| 1 1208 
Newcastle-on- | 
me | 
H.P.O. Quayside .. .. .. .. One8-H.P.; 460 
Number of tubes... 1 0 460 
Dublia. | 
G.P.0O.. .. College Green .. . Two,each 715 
| Four-courts - 10-H.P.; | 1214 
| Custom House .. ..oneworking 679 
Delivery and one 56 
{Counter .. .. .. spare, 50 
| Number of tubes.. 5 —| 1 
Total numbercf tubes 112 39 462 
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SPECIAL MILLING MACHINE 


MESSRS. HETHERINGTON AND CO., MANCHESTER, ENGINEERS. 


f 


THE machine illustrated above has been specially designed by 
Messrs. Hetherington and Co., of Manchester, for facing the 
various boss<s and seatings on mule headstocks at one opera- 
tion and at one setting, and is intended to supersede the old 
and costly method of planing. On the table of the machine 
is a strong chuck bracket—which is not shown in our illus- 
tration—so arranged that the mule headstock can be readily 
chucked into position, and supported whilst being operated 
upon, The machine itself, as will be seen from our engrav- 
ing, consists of a strong bed, with table sliding upon it; 
attached to the bed on either side are massive double-faced 
uprights, carrying on the top a strong cross beam. Mounted 
on the face of the uprights and cross beam are powerfully- 
geared cutter heads, each having an independent compound 
movement for the adjustment of the cutters, provision having 
been made that when the cutters have been finally adjusted 
the heads can be firmly bolted to uprights, thus ensuring the 
utmost rigidity. The machine will admit 3ft. Gin. between 
the uprights, and the table is 6ft. long, with a traverse of 
4ft. Gin. There are in all seven cutters, six on the front side 
of the machine and one at the back, and these seven cutters 
operate upon the different facings of the mule headstock, 
finishing them all to standard sizes with once travelling through 
the machine. The table is arranged with a variable feed and 
quick-return motion, controlled by a hand wheel at the side 
of the front upright; this wheel being turned in one direc- 


= 
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tion engages the slow-cutting feed, and turned in the opposite 
direction causes the table to run back quickly on the return, 
whilst the middle position disengages both motions, and thus 
brings the table to a standstill. On the front edge of the 
table are two stops which act upon the end of a lever coupled 
with a clutch on the feed-cone pulley, and so arranged that 
when the stops come in contact with the lever the feed motion 
or quick return is at once disen . A cross handle is also 
provided for moving the table by hand if n All the 
motions are driven separately from a counter-shaft carried by 
two brackets bolted to the back of the uprights and provided 
with an adjustable strap-shifting apparatus. The headstocks 
on the uprights are driven by open belts, and those on the cross 
beam by half cross belts). This arrangement allows the head- 
stocks to be moved in position, when necessary, by altering 
the length of belt. As already stated, the special feature of 
this machine is the great saving of labour effected over the 
old system of planing, and as an illustration of this we may 
mention that whereas formerly three days were occupied in 
the planing of a mule headstock, the same result is, with the 
special milling machine we have described, obtained in two 
hours ; in addition, the further advantage is secured, that all 
the headstocks are in exact duplicate, whilst the machine re- 
quires no attention after it has been started, the stopping 
motion coming automatically into action when the table has 
made the required traverse. 


THE BLYTHSWOOD INDICATOR. 


Tuer Blythswood speed indicator, of which we give an illustra- 
tion above, has bee: awarded a gold medal at the Inter- 
national Inventions Exhibition, and is the joint invention of 
Sir Archibald C. Campbell, Bart., of Blythswood, and of Mr. W. 


i 


T. Goolden, of the firm of Goolden and Trotter, electrical engi- 
neers, of Westminster. Its object is to indicate the speed of the 
screw propellor of ships, and at the same time keep a permanent 
record or speed log on paper for future reference or comparison. 


The importance of the object to be attained is generally recog- 
nised, especially in fleet evolutions, where ships have to keep 
their stations sometimes in thick weather ; for these a difference 
of a few revolutions becomes a serious matter. Again, in cases 
of collision, which, unhappily, too often occur, it is often of 
vital importance in the inquiry which is usually held, to know 
the speed of the engines, and whether they are going ahead or 
astern. In such cases the evidence of an unbiassed witness, such 
as the automatic speed log above referred to, would be conclu- 
sive and unanswerable. The mechanical principle on which the 
working of the instrument is based is that the variable angular 
velocity w of a body A can be compared with the constant 
angular velocity w' of another body B, if a point on B at a dis- 
tance 7! from its axis of votation has the same linear velocity 


as a point on the circumference of A. We then get w = . : rl, 


in which “ts constant, and thus w varies as 7, The condition 


is evidently satisfied by a disc pressing on the surface of a cone 
revolving at a uniform speed ; for the linear velocity of the 
point in the perimeter of the disc which is in contact with the 
cone, being indentical with that of the corresponding point of the 
cone, will be proportional to the radius of the corresponding 
circular section of the cone, and consequently to the distance of 
the point of contact to the apex of the cone. If, further, the 
disc forms the nut of a screw rotating in the opposite direction 
to the cone, and the axis of the screw is placed parallel to the 
side of the cone, it is obvious that the nut and screw must have 
the same angular velocity for the nut to be at rest on the screw ; 
and the disc will therefore take up a different position on the 
screw as the velocity of the latter changes. 

In the instrument at the Exhibition shown in our illustration, 
the screw B is driven by the shaft whose speed is to be indicated, 
while the cone A has a constant speed communicated to it by 
the clockwork. The nut C travels over a scale showing its speed 
in the various positions, and by a series of electric contact pieces 
attached to acable the indications can repeated as meny 
times as is necessary on dials placed at any distances from the 
machine. When the engines reverse, a clutch keeps the screw 
revolving always in the same direction, and at the same time 
pulls over a switch placed in the electric circuit, so that the dials 
show not only the speed but also the direction ahead or astern. 

The clock D driving the cone A is wound periodically by the 
revolving shaft whose speed is being indicated, being thrown 
automatically in and out of gear by an ingenious device which 
prevents the clock from being either overwound or running 
down too far. When the shaft is at rest the clock stops, and 
starts again the instant the shaft revolves. The speed log is 
traced by a pencil carried by the nut C on the drum G, which 
revolves once in twenty-four hours by independent clockwork, 
the paper being renewed every day. In the newest form of 
instrument the clock D is replaced by an electric motor revolving 
at a constant speed, being controlled by a very perfect governor, 
the invention of Mr. Adam Hilger,the maker of the machine 
running at the Exhibition. This, however, can only be 
applied to ships fitted with the electric light ; but it is a — 
great improvement on the old form of instrument, being bo’ 
more simple and more efficient. For the same class of ships, too, 
it is proposed to adopt a more simple form of dial for indicating 
the speed away from the instrument, the inventors having the 
advantage for this purpose of the co-operation of Captain P. 
Cardew, R.E , the proposed dial being a modification of the well- 
known Cardew volt meter. 


CUTHBERT’S COMBINED TRAP AND GULLEY. 


TuE combined closet, disconnecting trap, and house gulley has 
been designed and is being used by Mr. Ed. Cuthbert, M.LC.E., 
of the Christchurch Drainage Board, Christchurch, New Zealand. 
It is intended, as will be seen (1), to take the discharge of the 
soil pipe—he is adopting 3in. diameter soil pipes—(2) to act as 
a fresh air inlet for the soil pipe, and (3) to take the contents of 
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the main waste pipe, which in every case is made to discharge 
openly. Its advantages are that it is evidently self-cleansing, is 
easily got at in case of an obstruction, and combines in one 
piece all that is necessary. If it is not convenient to fix the 
main ventilator where shown, the eye can be plugged up, and 
the ventilator branch fixed lower down the house connection. 


Society OF ARTS.—The 1885-6 session of this Society commenced 
on Wednesday evening, when a very interesting and valuable 
address was delivered chiefly on explosives, explosive oa and 
velocity, by the chairman of the council, Sir Frederick Abel. 

SovurH KENSINGTON MuskuM.—Visitors during the week ending 
Nov. 14th, 1885:—On Monday, Tuesday, and Saturday, free, from 
10 a.m, to 10 p.m., Museum, 9432; mercantile marine, Indian 
section, and other collections, 1986. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1287 ; 
mercantile marine, Indian section, and other collections, 76. 
Total, 12,781. Average of preety pry J week in former years, 
13,438, Total from the opening of the Museum, 24,436,104, 
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VERTICAL FLOUR-MILL ENGINES. 


MESSRS, J, C. STEVENSON AND CO., PRESTON, ENGINEERS. 


VERTICAL FLOUR-MILL ENGINES. 


THESE engines were made for driving a flour-mill at Wolver- 
hampton, and the particular design shown in our engraving was 
adopted to suit the peculiar circumstances of the case, no room 
being available for engines of the horizontal description. As 
will be seen, the engines are of the vertical inverted cylinder 
marine type. The cylinders are 18in. diameter, with a 
stroke of 3ft., and are bolted together in the middle with the 
steam chests outside. The valves are of the ordinary slide 
description, with cut-off plates working on the backs of them, 
and made adjustable while in motion to suit the required grade 
of expansion, The crank shaft is of the double sweep marine 
type, with solid coupling end forged on to connect to the mill 
shafting, the bearings being 7in. diameter by 1lin. long and 
three in number. The engine bed and the frames on which the 
cylinders rest are very strong and rigid, and the cylinders are 
further supported at the front by two wrought iron polished 


pillars. An air pump is fitted to each and worked from the 
main crossheads by means of wrought iron levers, and coupling 
links with brass blocked ends of the marine type. The pumps 
are each 10}in. diameter, and work a stroke of 18in. The con- 
denser, which is common to both pumps and placed between 
them on the engine bed, is of the ordinary jet description. 
The speed of the engines is regulated by a quick-speed governor 
connected to an ordinary throttle valve. These engines run at 
seventy revolutions per minute, and are perfectly steady and 
free from vibration. The whole arrangement is very neat and 
compact, the different parts lying well together. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Thomas F. a, chief 
engineer, to the Falcon ; Nicholas Meaden, chief engineer, to the 
Linnet ; Richard J. Leach, chief engineer, to the Gannet ; Robert 
Balcomb, chief engineer, to the Rifleman, 


EQUILIBRIUM STEAM TRAP. 


A simpLe form of what is usually but erroneously called a 
“steam trap,” devised by Mr. Jas, Gillies, was shown by Mr. 
Thos. Potter at the recent Glasgow Mining Exhibition. It has 
the advantage of being able to work at greatly varying pressures, 
and of having no pivot or stuffing-box; in fact no working 
parts but a couple of lifting valves. The casting A A in the 
annexed section, with inlet I and outlet O, is closed in tight by 
the cover L L, carrying the seat N of the air valve C. The 
water of condensation from the steam pipes fills the space 
between the casing A A and the hollow float D, buoying it up 
until it overflows the edge and fills it to the level of W. The 
weight of the float then causes it to fall and draw along with it 
the seating of the fixed double-beat or equilibrium valve E. 
The water in the float, under steam pressure, then passes—in 


| 


mM 


the direction of the arrows—through the valve, down the 
central tube H, and out at O. The empty float is again buoyed 
up and closes the valve, until the water once more accumulates 
inside and rises to the level W. The valve C, for the admission 
of air when the trap is not in use, to prevent a vacuum being 
formed by condensation of the steam, opens through the weight 
of the float B, but becomes closed on the latter being buoyed 
up by the entering water, and is subsequently kept up by the 
steam pressure on the underside, 


WADDINGTON’S ACCESSORY TO THE SCREW 
PROPELLER 


On Thursday, Sept. 17th, a successful trial was made at Barrow 
of Mr. John Waddington’s device for steering large or small 
vessels without a rudder. The patent consists of a drum or 
cylinder, open at the ends, in which the propeller works. The 
cylinder is attached to an upright shaft like a rudder, and is 
worked with the greatest ease on deck by an ordinary tiller. 
The patent was attached to the screw of Mr. Joseph Loney’s 
steam launch Annie, whose speed was tried from Ramsdem 
Dock entrance to the jetty at Piel, which distance, with a strong 
opposition tide, was accomplished in exactly twenty-six minutes, 


about eight minutes less time than the boat had ever gone the 
same distance, and Mr. Loney accounts for this extra speed 
entirely on account of the steering apparatus. On returning to 
Barrow speed was not so much tested. iments were made 
in canting the vessel round in the roughest water to be found in 
the channel, and each circle she made was done almost exactly 
in her own space, and in less than one minute, though she was 
going at full speed. The accompanying engraving explains the 
invention. 


WOOTTEN LOCOMOTIVE FOR THE PENNSYL- 
VANIA AND READING RAILROAD. 

We illustrate this week what is believed to be the most 
powerful passenger locomotive ever constructed. It has been 
mea at the Erie Railway Locomotive Shops, Susquehanna, 
U.S.A. 

The following are the principal dimensions :— 

Drivers, diameter .. .. .. « 

Tractive power per pound ‘age pr 


in cylinders 142-71b8 


Weight on four drivers... .. .. 


American authorities say this engine-is probably the most 
powerful engine ever constructed for main line passenger service, 
though some engines of greater cylinder power have been con- 
structed for hauling passenger trains over mountain inclines. 
The.great power and size of this engine render any comparison 
of its performance difficult, as any superiority over ordinary 
engines might be caused either by the greater size and power of 
the engine or by the Wootten fire-box, and could not be 
definitely assigned to either of these factors. The trials on the 
Erie have only just begun, and though they have not yet given 
any very definite results, appear to show that the immense 
grate of the Wootten engine burns anthracite to better advantage 
than the ordinary anthracite grate of less than half the area of 
the Wootten grate. : 

It will be seen that the grate is no less than 9ft. 6in. long by 
Sit. wide, giving 78 square feet of grate. 
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CYLINDER CONDENSATION IN STEAM ENGINES. 
AN EXPERIMENTAL INVESTIGATION.* 
By Cuas. L. M.E., and ALvin P. Kierzscu, M.E. 
(Continued from page 363.) 

9. The meter.—The water meter used to indicate the amount of 
feed-water that was pum into the boiler was carefully stan- 
dardised by allowing exactly 20 cubic feet of water to flow through. 
It was necessary to use a small barrel, owing to the ition in 
which the meter was placed. It will be seen from the data taken 
at the time that in 20 cubic feet the difference in the actual and 
calculated number of pounds flowed through is only 3 Ib., this dif- 
ference being no doubt due to error in observing the readings, 
rather than to any fault of the meter itself. The following S 
are the weights of the water and barrel, and of the barrel itself :— 


First barrel empty 37° 
Second barrel full 176" 
Second barrel empty .. 37°5 
Third barrel full .. 174° 
Third barrel empty 37-5 
Fourth barrelfull .. 
Fourth barrel empty .. 37°5 
Fifth barrel full ..  .. 155°5 
Fifth barrel empty 37°75 
Sixth barrel full .. 188°5 
Sixth barrel 87°5 
Seventh barrel fu! 188°5 
Seventh barrel empty 38° 
Eighth barrelfull .. 163° 
Eighth barrel empty .. 
Nioth barrel full.. .. 128°5 
Ninth barrelempty .. 
Total 1583°5 338°5 
Difference - 1245" pounds. 
The thermometers used were new and made by J. W. Queen and 


Co., Philadelphia, and as by comparison with each other they were 
found alike, further standardising was not deemed necessary. 

10. The weir.—The tumbling bay was very carefully tested, in 
order to ascertain the coefficient of contraction, or the ratio which 
the cross section of the most contracted part of the steam flowing 
from the notch bears to the area of the notch at a given head. 
The test was made as follows :—Water was allowed to flow through 
the condenser into the weir; after the surface became calm the 
height of water over the notch was read, the time noted, and water 
allowed to flow over for two minutes, all of which was caught and 
weighed. This was repeated four times, and the data taken, 
together with the method used in calculating the average coefficient 
of contraction, is given below :— 


Test No. 1. 
Weight of barrel No.1,full .. .. .. 267°5 
” ” 2, fi 243°9 
2, em} 36°5 
” ” 3, empty 36°5 
Difference .. .. .. .. .. 
Breadth of notch = } = 6in. = 0°5ft. 


Height over notch board = 4 = °1-5ft. 
Time of flow = 2 minutes. 
Flow in cubic feet per mont, 


Substituting these values in Rankine’s Formula, page 93, of ‘* The 
Steam Engine,” which is 
J2gh, 

where Q, b, and h are, as stated before, 2 g being 64°4, and 
\/2@h the velocity due to the height /, and c the coefficient of 
contraction to be found ; hence 
07258 bh = x *125 = 0625 

= x *125 = 2°837 
bh = 0625 x 2°837 = ‘1773 


— vy 1 
614, 


c = “614, 


Test No. 2. 
Weight of barrel No.1,full .. .. .. 252°5 
” ” > pty 188- 36°5 
” » em 
full .. 113°5 
3, empty 26°5 
4,full . 137° 
4, empty 26°5 
Total 691° 130° 
Net flow 561° pounds, 
Here = 
1 


= 1°5in. 
Time of flow = 2 minutes. 


and substituting in formula as in previous test c = °633, 


Test No. 3. 
Weight of barrel No.1,full .. .. .. 445° 
” ” 1, empty Gl 
” ” 2, empty 37° 
596° 98° 
et flow 498 *pounds. 
Here = 6in. 
h = 1°416in. 
And time o flow = 2 minutes. 
Hence c = °6133. 
Test No. 4. 
Weighto barrel No.1,full .. .. .. .. 512°5 
” ” 2, empty 38° 
Total 614 99°5 
Net flow 514°5 pounds. 
Here } = 6in. 


kh = 1-416in. 

And time of flow = 2 minutes. 
Hence c = *6233. Average coefficient of contraction of tests 
No. 1, No. 2, No. 3, and No. 4 would give c=°6233, this value for 
c being used to calculate the flow from the condenser in the trials. 
A Fairbank’s standard platform scale was used in weighing the 
power a by the brake, and, by careful comparison with 
others, was found to be correct. The weight registered by the 
scales, owing to a part of the weight of the brake falling on it, was 
found by weighing the upright standards themselves, and then 
the beams and tie-rods, which formed the levers of the brake, the 
design of which was such that all the weight of the standards and 
one-half the weight of the beams, &., would directly tend to 
increase the reading; hence this had to be ascertained in order to 
get the true scale reading. It amounted to 202'51b., which is to 
be subtracted from all the scale readings in the logs of the trials. 

Weight of upwrights,&c. .. .. .. .. 131°5 Ib. 

One-half weight of beams, tie-rods, &c. .. 7l- Ib. 

A Hawkins’ speed counter was used to record the total number of 
revolutions made by the engine during each trial, receiving its 
motion from the excentric rod. Laie stated, leakage of 
piston was looked for, and its non-existence determined first by 
disconnecting the valve gear, stopping the piston about midway of 
the stroke, and introducing water through one of the steam ports, 
* Presented to the American Association for Advancement of Science ; 


Ann Arbor Mecting, 1825, with an Introduction by Professor R. H. 
_Thurston. 


at the same time closing the exhaust at that, and opening it at the 
other end, so that any water getting by the piston would run out 
through that port, but upon repeated trials it was found to be 
water-tight. Next steam was admitted at one end with all the 
other valves closed, and the indicator cock at the other end was 
opened, but no steam issued from it. The clearance was not 
determined by us, but obtained from Mr. Wm. A. Harris, the 
builder; he gave the following figures for all his engines of this 
size, 297°4 cubic inches, for each end. 

Il. Method of operation of engine, boilers, and apparatus.—In 
running the trials, in order to preserve constant conditions of pres- 
sure, speed, and ratio of expansion, the greatest care and watchful- 
ness was —-. The fires in the furnaces were thoroughly 
cleaned at night. Fires were re-started at six o'clock in the morning, 
so that by 7.30 they were burning freely. Before beginning a trial 
the pressure was allowed to run up a few pounds higher than that 
which was to be run; the regulator was then blocked up to a point 
which would give the required cut-off, as determined previous 
observations, and the different points indicated by marks upon the 
upright rod of the regulator. The throttle was then opened, and 
the pressure of the brake applied, until the speed was as required. 
The fireman and his assistant were then cautioned to keep 
the pressure constant. We were fortunate in securing the 
services of the fireman who had had the care of the boilers 
and engine since they were put down. The only condition remain- 
ing was the speed, which was entirely controlled by the brake. 
When the proper speed was reached, and all was ready for the 
start, the height of water in the boiler gauges noticed, meter 
reading taken, the speed counter read and the time recorded from 
which instant the trial began, the longest run being three hours, 
and the shortest one and a-half hours. Indicator cards were 
taken simultaneously from each end of the cylinder as soon after 
the trial began as it was possible, and continued throughout the 
run at intervals of every fifteen minutes in the longer trials, and 
every ten minutes in the shorter. Besides these, the followi 
observations were taken at the same time, as shown by the nae 
logs of trials which are given: Temperature of feed-water; tem- 
ae of injection water; temperature of weir; pressure on 

rake scales; pressure of boiler; vacuum in condenser ; head of 
water over notch in weir. These readings werealso taken through- 
out the trials at regular intervals, as shown by the logs. 

12. Special points.—Calorimeter tests were made during each 
trial, to determine the percentage of priming, and the records will 
be found annexed to the logs of trial. The water used to keep the 
brake pulley cool entered on one side of the drum or pulley, and 
was discharged on the other side, by means of a scoop, into the hot 
well from which it was pumped into the boilers, often entering the 
hot well at Sages age over 100deg. Fah., a rise in some cases 
of 40 deg. the every-day work of the engine, the condensing 
water is used for feed, but in our trials the pipe leading from 
the discharge pipe to the hot well was closed, so that all the 
water would pass through the weir as previously detailed. In 
closing the trials, ome care was taken that the height 
of the water in the boiler gauges should exactly correspond with 
the height at the beginning, so that the meter readings would show 
the amount of water evaporated. The final meter reading was 
then taken, and the trial concluded. The readings of the micro- 
meter screw and hook gauge were repeated twice at each obser- 
vation, to avoid errors entering from this cause, and not even in 
one instance did the height of the water over the notch vary by 
0°001 ofan inch. Although we make no use of the brake readi 
in our calculations, they were taken in order to complete the data, 
for any future use to which it may be put. In tests Nos. 3 and 4, 
Case 1, which were made on Sunday, May 25th, it was found 
necessary to use three boilers. When making our prelimi 
examinations, it was understood that we could not have the use of 
this third boiler, it being used during the week to supply steam to 
the mill, therefore the water meter was placed in the feed-pipe 
between this and the two boilers that were regularly used, so that 
the water pumped into the third boiler would'not show on the dial, 
hence in the logs of this trial the meter readings do not appear. 
Deductions have to be made from the water as shown by the meter. 
to the extent of that which was allowed to flow through the 
drip-pipe as previously mentioned, In order to ascertain the tem- 
perature of the feed-water, together with that which was condensed 
and allowed to flow in the calorimeter trials, these amounts are 
entered in the last right-hand column of each log. 

13. Account of the experimental investigation in detail.—From 
the limited investigations of others, and from thermo-dynamics, 
it is clearly shown that variations of ratio of expansion, variation 
of piston speed or time of exposure, and variation of change of 
pressure or temperature, all exert some influenee on the amount 
of cylinder condensation which takes place in the steam engine. 
‘The exact part which each of these causes play in an engine 
running under ordinary conditions of daily work has never 
been determined experimentally. With three variables entering 
the problem at the same time, it would be almost, if not abso- 
lutely, impossible to do it. Hence it is we divided our experiments 
into three parts, making four separate sets of tests, with the view 
of determining the effect of each of the above factors, and the 
variation caused by change in any of them. Starting with the 
effect on cylinder condensation, caused by the variation of the 
ratio of expansion or the point of cut-off, and running the con- 
denser, we chose a boiler pressure reasonably within the capacity 
for the two boilers to maintain during the heaviest one of the trials 
of the set, also selecting the speed at which, by trial, the engine 
was found torun best, 
Constant pressure. 


Dateof test, May 24, 10.16a.m.to12.16p.m. Conditions. « Constant speed. 
Duration, 2 hours.’ P Variable cut-off. 


Case I.—Condensing.—Variable Cut-off. 


gig. 
| 
| 
Start 10.16 6875 5093°22-325 66 {118)62°5 225 
| 
10.36, 8255 | 
10.45 $875.5101°7 2-184 112 | 68 23}4 Ibs. out. 
11.00 9905) 2214) | 67 [22-5 
| | | 
[2-15 10886) 2°220 115 | 67 |118)58" 18} Ibs, ded’et, 
| 
‘1.80 11964 2214 67 |115/60° 
| 
(11,45 129095124° 2-200 116 | 67 [118/61 (22° Ibs, ded’ct. 
12.00 14085 5134- 2-200 | 67 118 59°5 22°5 
| j | | 
Finish 12.16 15150 5145°2)2°625, | 68 |11058* 28-5 
| | 


14. § 


peed and pressure were maintained as constant as possible 
throughout this whole set of four tests, as will be seen by referring 
to the logs of the trials given below, the ratio of expansion alone 
being allowed to vary, and that only during separate tests of each 
set. As before described, it was possible to secure this latter 
condition completely by blocking the regulator so that its action 
was prevented. On May 24th, 1884, at 10.16 a.m., with the 
boiler pressure at 6251b., the ne making 68 revolutions 


per minute, and cutting off at ‘131 of the stroke, we commenced 


the first trial, stopping at 12.16 p.m., after a run of two hours, 
The indicator diagrams taken, ten in number from each end, 
showed a constant cut-off, and, in fact, it could not be otherwise, 
The greatest range in the boiler pressure was 44 1b., with an 
average of 61°1 lb. per gauge, and with an average of 68°95 revolu- 
tions. The average revolutions and pressure carried, and the 
point at which the engine cut-off during the remaining three of 
this set of tests, are as follows :— 


No. of test. Cut off. Pressure, Revolutions, 


giving 4°45 1b, as the greatest average variation in pressure, owing 
to insufficient boiler power in the fourth test, though a third one 
was used, when following beyond one-half stroke, and 1°63 revolu- 
tions as the greatest average variation in the speed of the engine 
per minute. This variation is so slight that its probable effect on 
the total condensation need hardly be calculated. (15) Below will 
be found the logs containing the data taken during each trial, 
together with the calorimeter trials made in connection with them : 


Table No. 1. Constant 
Test No. 2. re. 
en Conditions. - Constant speed. 
Date of test, May 24, 2.36 p.m. to 4.31 p.m, 
Duration, 1} hours. ( Variable cut-off. 
Case I.—Condensing.— Variable Cut-off. 
| | | 
Time 2 |g Remarks, 
2 38) 
& 
| 
Start 2.36 15503 5164" 3°252 144 71 13862" 20°5 
9.46 16274 3°146 70 |187 58° 21°5 
3.01 17272 3°178 71 21°5 
3.16 18281 3°58] 72 /124.59° 22° 
3.40 19896 2-913 72/141 62° 20° 
3.46 20304 186 72 13852" 20° Deduct 25 Ibs. 
3.58 20780 5214-37132 72 18759" 21° 
4.04 21528 72 18859" 20°5 
4.16 22344 3-319 72 13359" 
72 137,61 


Finish 4.31 20334 5276" 3°170 
| | 


Table No. 1. 

Test No. 3. 

Dateof test. May 25, from 11.82to1.02p.m. 
Duration, 14 hours. 


Case I.—Condensiny.—Variable Cut-off. 


Constant pressure. 
Conditions. - Constant speed. 
{ Variable cut-off. 


Start "2.04 84815 
2.19 35845 
2.94 36842 
2.49'37850 
3.04 88878 


"8.19 39910 

| 
8.94 40801 
8.49 41910) 


Finish 4.04/42910) 


= 

4-016 
4-000 
8°996 
3°996) 
4-082 


Vacuum gauge. 


rature 


Tem 
Ton-water. 
Temperature weir. 


_inject 


Boiler pressure. 


| 


| 68 


68 61° |22- 


67 
68 132 62° 
| 68 128.60" 
| 68 12862° 22° 

| 68 12960" 22° 
| 68 22° 


| 67 189 | 


Case I,—Condensing.—Variable Cut-off. 


Remarks, 


ls 
iSigis 2.28 
Els 
|g | & Ae s 
j 
| | } & 
Start 11.3228156 69 |14050° 20° 
11.47 29129 af 4°5642 69 14762" 21- 
12.02 30233 i _ 60 |12460° 22 
| 
12.17'31284 © «300 69 |12555° 21° 
3 | 
12.32 82287 69 |130.56° 22° 
2 
12.47 33262 3: 4-564 58° (22° 
Finish 1.02 34900) 4578 «69 
' 
Table No. 2. ( Constant pressure 
Test No. 4. 
Date of test, May 25, 1884, 2.04 p.m. to Comlitions. { Variable caeoft. 
Duration of test, 2 hours. [4.04 p.m. 


144.61°5/22° | Deduct 2443 Ibs. 


CALORIMETER TESTS. 


Case I,—Condensing.— Variable Cut-off. 


"(To be continued.) 


; 
a4 % » g |g | 

No.1. | | 138g | 1493 | | | 
No. 2. | 68y%5 | 138,, | 144 74 | 150° | 1 | 2 | 65° 
No. 3. | 68]? 138}3 | 1429} | 84 | | | 2 57° 
No. 4. | 13975, | 14843 | 70 | 1 2 62° 


| 

Time 
a | 
| 
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LETTERS TO THE EDITOR. 
[Continued from page 391.] 


THE PROBLEM OF FLIGHT. 


S1n,—It is objected to my explanation of the mechanical activity 
of “soaring,” that in whatever way it is viewed the pushing the 
body up the incline requires as much force as to lift its weight the 
same perpendicular height, and that this necessity is not changed 
by a process in which the elevation and fall occur simultaneously, 
producing level motion. But a soaring body has no similarity to 
a solid, like a ball, urged up a rigid, inclined plane franca ve by 
the earth. No fallacy could be greater than that of comparing 
the two with the expectation of finding likeness between them. 
This can be shown by stating the case in such a way as to keep the 
factors concerned in the action separate. 

Suppose the wind to be moving vertically upwards from the 
surface of the earth at the rate of 30ft. per second, and that a flat, 
oblong body 12in. wide, of the same weight as the air it displaces, 
is put into it in a position coinciding with a horizontal plane. It 
would be at rest with the air, but moving with respect to an 
observer on the earth, and so would the air, Suppose we now add 
12 lb. of weight to it. Motion would be set up with respect to the 
air with acceleration vertically downwards, until, reaching a velocity 
of 30ft. per second, we will suppose its motion becomes uniform. 
It is now moving with respect to the air at the rate of 30ft. per 
second, but is at rest with respect to an observer, and the Xs. 
turbances of the air caused by the body are equal to 12 lb., the 
weight of its mass. 

If the surface be now tilted the 12-in. way for 2in., it is evident 
that 2 lb, of the reacting air would be driving it horizontally and 
10 Ib. vertically upwards, Then as the plane, weighing 12 lb., is 
only pushed up 10 1b. and sideways 2 lb., it must slant off down- 

s. There being nothing to hold it against the sideways push, 
excepting skin friction, it obeys the impulse, and moves away from 
the pushing air. If we now apply lb. against the push, the 
sideways motion will be arrested, and the body be at rest to an 
observer. 

We have now a condition of equilibrium which is found in eve’ 
case of soaring. We have a flat body falling on the air wit: 
uniform velocity, where the work done is precisely equal to the 
total weight of the body doing it. The 2lb. abutment is present 
also, but is derived from the rear expansion instead of externally, 
asnow. The body now precisely resembles the condition it was in 
before the 12lb. was added. What weight it has is reduced to 
zero in both cases by equal air pressure acting in opposition to the 
gravitating force. Suppose the air to be calm; on that it is 
moving vertically downwards at the rate of 30ft. per second ; then 
horizontally at any speed, or in any other direction with any 
velocity whatever, and try the flame in it as we have done with the 
upward current, and garage dene same results will be obtained in 
every case. Motion to an observer will vary, but we will always 
get equilibrium witha 2lb, rest. If we now apply any force what- 
ever in any direction to the surface while thus balanced it will 
move in obedience to that force. Say that we apply one ounce 
from above, the surface will fall a little faster on the air. 
If from below, it will rise. If obliquely to its own plane 
in any way it will move in that direction. Applying the 
force in any of these ways destroys the equilibrium to that 
extent. ter acceleration is completed, balance would ensue 
again; but the first action of the force would be to disturb it. 
There is, however, one way in which we can apply the force with- 
out changing the equilibrium it the least, and that is in the plane 
of the surface in any direction. This is what makes soaring pos- 
sible. This motion of the balanced surface in its own plane is 
soaring. If the force is in the direction of the length of the sur- 
face, it will move horizontally ; if across, towards the high edge, it 
will slant upwards; if towards the low edge, it will slant down- 
wards, and the one ounce will move the surface in any of these 
ways with the same velocity. There is no resistance to this 
motion but skin friction, and that is at all velocities the same area 
of surface with the same 12 1b. pressure. It would doubtless vary 
with the velocity; but I have abandoned the attempt to find the 
value of pure skin friction between air and smooth surfaces, as it is 
so small that I cannot measure it. To determine such values 
hardly belongs to the province of the mechanical engineer. I do 
not doubt that 1 lb. would drive the plane under the above con- 
dition 1000ft. per second, The rear abutment does not vary at any 
velocity ; it is 2lb. at all velocities. As long as other conditions 
are the same, added motion in the plane of the surface does nothing 
more than throw the cond tions more decidedly to the rear. As 
the speed increases the condensations become greater in area, but 
less in thickness, keeping the total always at 121b. Variation in 
speed changes the character, but not the value, of the reactions. 
Suppose that 1 1b, would drive the surface 180ft. per second in any 
direction in its own plane; then 31>. total external force would 
drive it with that velocity. Suppose its motion was across, in the 
direction of its high edge; it would then slant upwards 30ft. in 
going 180ft, during one second, and its motion toan observer would be 
Jevel in calm air, or in any sort of horizontal wind. In the upward 
tlow it would rising 30ft. per second. In the downward flow 
either the inclination or lateral speed would have to be increased 
to get level motion. If 31b. of the 12]b. flowing to the rear could 
be utilised in the rear expansion, we should have a very good 
soaring device. 

It follows, then, that to consider the horizontal motion of the 
mg either in calm air or in wind, produced by any external 

orce which prevents it from falling, isa pure delusion. To say 
that the rear push is just great enough to sustain the weight is to 
talk nonsense ; the weight is not sustained; it is falling—falling 
just as certainly, and with the same velocity, at 100ft. or 1000ft. 
per second lateral motion as with none. It is not pushed on the 
air horizontally, but in its own plane. i rear impulse is not 
disturbing the air in front of the surface. The plane is not going 
that way; it is going on its own incline. 

The reason the body has horizontal motion to an observer is 
because it falls, and because to the same observer its fall is equal 
to its rise resulting from motion in its own plane. 

In ‘‘ Soaring Birds a Mechanical Problem,” I have said that 
soaring was the result of a device which enabled gravity to become 
a continuous motive power without losing its energy of position. 
There is no use in being caught here in the fallacies of a vicious 
terminology. -If “‘ fall” means getting nearer to the earth, then 
the law of falling bodies is badly stated. There is motion in the 
direction of the gravitating force and ‘‘ fall” on the air, but no 
approach to the earth, The entire action of body and air in this 
case can be translated by moving the body alone. The body is 
moved in equilibrio, and as such has no weight. It can thus be 
translated in its own plane with far greater velocity than it is fall- 
ing on the air—50, or 100, or 200 times as fast. In this rapid 
inclined movement it climbs the air at a great rate. It is able to 
get away from the earth faster than it is descending on the air. 
Its motion in the direction of the gravitating force enables its 
weight to do work enough to supply the abutment, and send it 
slipping towards the nebulz in Andromede. 

am 1 of ad ting a notion which denies the conserva- 
tion of energy by thus writing. I beg pardon of those so alleging; 
they are the parties engaged in a contest with mechanical truisms. 
‘Taking the case of calm air, they claim that the upshot of the 
whole matter is that the body is lifted in the lateral motion as fast 
as it falls, They do not seem to see that there is nothing to lift— 
that the total weight of the surface is used up in condensing air. 
‘They will have it that the plane, after having expended every grain 
of force which existed in it doing work on the air, still has a 
quantity left over that has to be lifted. The weight of the body is 
represented in the streak of disturbance, such as condensation, 
eddies, and confused currents left in the wake of the fleeting body. 
It cannot be there and also in the body at the same time without 
causing the instant collapse of the laws of mechanical action. 


I am ashamed of myself to write thus for readers of THE 
ENGINEER, for it seems like teaching the multiplication table to 
mathematicians, 

Then the kite string necessity is steadily urged upon me. The 
instant a string is used the whole nature of the action at once 
changes. Then the motion of the body is referred to the agency 
which sets the air in motion, or to the boy who runs with it. 
Gravity is in such case merely a balancing factor, and is in no 
sense the motive power actuating the kite. 

I really hope this matter of soaring will be soon comprehended. 
As the case now stands a turkey-buzzard hunting a dinner is 
covering the whole mechanical world with ridicule. 

Chicago, November 7th. I, LANCASTER, 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 7th. 

ALL recent indications point to a continuance of firm prices in 
nearly all industrial branches. The steel rail mills and nail 
factories in operation are crowded with orders. The mills supply- 
ing railway material are well supplied with orders for three 
months, Railway managers, it is stated, will determine upon 
the placing of some important orders for locomotives and cars 
during next month. The only reason for deferring the expansion 
of motive power and rolling stock is that the earnings are not = 
up to the desired limit, but an improvement is in progress in that 
direction, and it is only a question of time when extensive orders 
for material, engines, cars, and bridge-work will be placed. The 
railway system of the States generally has been subjected to a very 
rigid economy, and the needs for various replacements are im- 
perative. 

Crude iron is selling in tide-water markets at 18 dols. for No. 1 
foundry ; 16 dols. 50c. for No. 2; 15 dols. for forge. Merchant 
iron is 1 dol. 50c. to 1 dol. 75c. at mill; plate iron, 2c.; bridge iron, 
2c. to 3c.; steel rails, 31 dols. to 33 dols.; nails, nominally 
2 dols. 50c. per keg; Bessemer iron, 20dols. to 20dols. 50c. ; 
Scotch iron is in light request. .Lead is firm and active, and copper 
is moving slowly at llc. for lake. A few inquiries have n 
made this week on foreign account, and consumers generally will 
follow the cautious policy and wait until their necessities crowd 
them into the market. 

The New England coal markets are absorbing an unusually large 
quantity of anthracite and bituminous coals, and distribution will 
continue at a very active rate until the close of navigation both 
east and west. Heavy receipts of lumber are reported in most 
Atlantic ports from the west, but moderate receipts only from the 
south, hroughout the States there are abundant indications 
that the winter will be one of fair activity in all the leading 
industries. The smaller manufacturing interests are already pre- 
paring for the spring trade. Travelling agents throughout the 
west.and south report a rapid distribution of Fall products. The 
general employment of the masses points to a continued liberal 
distribution at slightly better prices than prevailed during the past 
season. Products of cotton and wool are in urgent demand among 
retailers, and wholesalers are preparing for a larger p i 


qualities which at present exists, is afforded in the experience of a 
local ships’ tackle maker. He cut up a steel bar which was of the 
temper best suited to his purposes into twenty or more samples, 
and submitted them to as many different steel s in all parts of 
the kingdom, soliciting their quotations for steel of similar quality 
and temper. The quotations which he received in reply varied 
from £6 per ton up to £63 per ton, and the make of steel which 
he has chosen to adopt was that for which the price was some £8 
or £9 per ton, and which is the product of a Staffordshire firm. 
The steel welds well, and answers the special purpose designed 
admirably. 

To India a good deal of ironwork is being forwarded from this 
district at date for railway and other purposes. Considerable 
inquiries are on the market this week from constructive engineers 
in this district, Lancashire, and other centres for rolled iron 
girders. A limited number of North of England and Welsh firms 
are determinedly contesting for the orders against the Belgian 
makers. At present, however, our firms have not gone in for 
rolling the largest sizes, and these therefore still go to the conti- 
nental firms. 

Messrs. Cyrus Price and Co., Wolverhampton, are just fitting up 
a ponderous safe for despatch to South America. It stands 8ft. 
high by 3ft. Gin. by 3ft. Gin., and weighs nearly 34 tons. The 
outside body is made of 4in. iron plates, and the door, which is of 
hardened steel, is lin. thick. The safe is banded all round by iron 
5in. wide by lin. thick, and it is fire and burglar proof. The door 
is hung on three massive hinges instead of upon ,centres, thus 
rendering the safe more secure. 

The Northern Europe and Canadian markets are being closed 
with the advance of the winter season, and the colonial markets 
are overstocked in nearly all the leading descriptions of hardwares. 
South African and South American trade has improved a little, 
but the markets have not yet attained a healthy condition. 
Makers of cultivating, road making, and mining tools are receiving 
large orders on account of South America and also on Indian 
account, 

The strike of small chainmakers in the Cradley Heath and Old 
Hill district has happily come to a close. The men decided to 
resume work at old rates, 

The Wolverhampton Chamber of Commerce has decided to post- 
pone giving evidence before the Royal Commission on Trade until 
the arrival in the district of the roving commission, which, it is 
understood, the Commission 2s a whole will appoint. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.—If anything there has been some little ‘‘ movement 
amongst the dry bones” of the iron market during the past week ; 
not that there has been any real improvement in the actual condi- 
tion of trade, but the recent upward movement in Scotch warrants, 
the probable lessening of production in the North of England, and 
the more ging prospects of American trade have combined 
to suggest the possibility of rush of buying. With prices 
at their present excessively low point the market is naturally very 


this winter than last. Prices are generally stronger than during 
the spring and summer, but not higher. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE near approach of the elections, and the attendant éxcite- 
ment, had a tendency to check business alike in Birmingham this 
afternoon (Thursday), and yesterday in Wolverhampton. The 
necessity for stock-taking at Christmas, and the uncertainty upon 
the wages question, further contributed to make finished iron 
buyers satisfied for the present with small purchases. 

In the sheet trade specifications are rather slow in coming to 
hand, yet these works are better occupied than any others. Prices 
are again becoming a matter of negotiation. Merchant sheets of 
20 gauge are £6 5s, upwards at works, or £6 10s. upwards delivered 
to Birmingham consumers. Galvanising sheets of 24 gauge are 
£6 12s, 6d. upwards at works, or £6 15s. upwards delivered to 
Birmingham consumers, and 27 gauge £7 15s. per ton. 

An augmented business is being transacted in tees and angles 
of good quality for bridge and rooting work, at £5 10s. to £5 12s. 6d. 
for common sorts. Limited sales are taking place in rivet iron, 
and in the hoop mills work is not pressing. 

Tube strips are in slightly better demand at £5 2s. 6d. to 
£5 5s. Business in chain iron is not, as a rule, very expansive. 

Marked bars are quiet at £7 10s. to £8 2s. 6d., while other first- 
class houses quote £7, and for second qualities £6 10s. The New 
British Iron Company quotes Lion bars, £7 10s.; Corngreave bars, 
£6 10s.; best Corngreave mye bars, £7 ; Lion plating, £8; and 
best ditto, £9 10s. Best Lion rivet and chain iron is £9; double 
best, £10; and best Lion turning bars, £11. Double best scrap 
bars are also £10; treble best, £11; and best charcoal, £11 10s. 
Best Corngreave’s horseshoe bars are £6 10s.; Lion ditto, £7 10s.; 
and fullered horseshoe, £8 10s. 

Best Corngreave’s angle and tee bars are £7 ; Lion ditto, £8 5s. 
to £8 10s.; and Best Lion, £9 15s. to £10. Window sash bars are 
£8 10s. to £9 10s.; oval, convex, and half-round bars, £6 10s.; 
round, cornered, and round edge, £7 103.; and bevelled and headed 
tire bars, £9. 

£11 to £12 per ton remain nominally the quotations for gal- 
vanised sheet of 24 w.g., bundled, f.o.b. Liverpool, and £11 5s. to 
£12 5s. per ton f.o.b. London. But in actual business lower prices 
were to-day freely accepted, since orders are hardly so plentiful as 
of late. The eae harvest prospects throughout the colony of 
Victoria are heard of with much satisfaction by the sheet makers. 

Pig iron deliveries are steadily proceeding on account of contracts, 
All-mine pig iron is quoted at £3 per ton; part-mine, £2 5s.; 
cinder iron, £1 17s, 6d. per ton; but selling prices are 2s. 6d. to 5s, 
- ton below these quotations. Hematites are quoted 52s. 6d. to 

. delivered, according to brand. Lincolnshire pigs are quoted 
41s., but some buyers are securing supplies at better terms. South 
Yorkshire pigs are 38s. 6d.; Derbyshires, an average of 39s. to 40s.; 
and Northamptons, 37s. 6d. to 38s. A few sellers are, buyers 
stated this afternoon, prepared to accept contracts for deliveries 
throughout 1886 at present prices, 

In addition to the rebate of 1s. per ton allowed from the Ist inst. 
upon cokes coming into Staffordshire from the Midland districts, 
a rebate of 9d, per ton is now announced on cokes coming from 
the North Staffordshire district, A reduction in the ironstone 
rate from North Staffordshire is intimated as possible, but the 
amount has not yet been decided upon. 

The arbitrators to the South Staffordshire Mines Drainage 
Commissioners held a court on Friday in Wolverhampton to make 
a draft award forming a mines drainage rate for ensuing twelve 
months in the Old Hill district. The rate was fixed at 3d. per ton 
on all fireclay raised in the district, and 6d.per ton on coal, ironstone, 
and other minerals, The same graduations which were allowed last 
year to colliery owners whose mines had about them exceptional 
circumstances were again allowed. 

The increased tensile strength of steel over iron is leading to its 
enlarged adoption in some of the hardware products. The ships’ 
tackle makers are just now employing steel instead of iron in the 
manufacture of some of their specialities, such as patent screws to 
supersede the hemp rope and wooden block hitherto largely used 
for holding ships’ masts in position. Such a screw made of steel 
will bear a tensile strain of 32 to 34 tons per square inch, as against 
24 tons strain when made in wrought iron, thus showing an increase 
in favour of steel of from 9 to 10 tons, 

A striking example of the great diversity in the matter of steel 


Pp to any indication of an upward movement, and in many 
instances buyers who have been holding back are now showing a 
disposition to close at the present minimum rates, This has 
resulted in a moderate amount of buying, but it has been confined 
chiefly to outside brands of pig iron. So far as the actual require- 
ments of consumers are concerned there is no improvement in the 
market, and neither local nor district brands have met with any 
improved demand, whilst hematites in this market have not 
responded to the upward movement in prices which has taken place 
in other districts, and finished iron still meets with a very slow 
sale, with low figures being accepted to secure actual ifications. 

The Manchester iron market on Tuesday was moderately well 
attended, and there were rather more inquiries stirring in some 
departments than was the case last week, brt there was not 
generally any great weight of actual business doing. For Lanca- 
shire pig iron makers still quoted 38s. 6d. for forge and 39s. for 
foundry, less 24, delivered equal to Manchester; but they are 
doing very little business, and the local furnaces are for the most 
part working on old orders which are not being replaced. For 
good district brands 39s. to 39s. 6d., less 24, delivered here, remain 
about the average prices, but even where Lincolnshire iron is in 
some instances offered at 38s. to 38s. 6d. buyers are not tempted 
to give out orders beyond mere hand-to-mouth requirements. In 
Middlesbrough iron buyers have shown more disposition to give 
out orders, and offers have been made —_ freely on the basis of 
40s. 10d., net cash, delivered equal to chester, for good named 
foundry brands for forward delivery. 

In the hematite trade there has been more business doing, but it 
has only been practicable at low rates, and sellers have not been 
able to command the advanced prices which makers have been 
getting on fairly large transactions in other districts. The full 
price which has been obtainable in this market for good foundry 
brands delivered into the Manchester district has not exceeded 
about 51s. 6d. to 52s. per ton, less 24 per cent. 

Business in the manufactured iron trade continues very slow, 
and even where makers have still a considerable;weight of orders on 
their books they are unable to get their customers to take deliveries. 
The result is that there is a general want of — specifications 
to keep works going, and to secure orders for prompt delivery 
makers in most cases are prepare with substantial concessions 
upon their list rates. Nominally £5 5s. is still the quoted price for 
Lancashire and North Staffordshire bars delivered into the Man- 
chester district, but it is only being got in very exceptional cases, 
and for actual specifications makers in most instances are willing 
to accept £5 2s. 6d, hoops average £5 12s. 6d.; local made sheets, 
£6 15s. ; and Staffordshire qualities, £7 to £7 2s. 6d. per ton 
delivered into the Manchester district. 

With regard to the state of trade amongst mechanical engineers, 
founders, and iron shipbuilders, information which has been fur- 
nished to me from authoritative sources shows the general condi- 
tion of these branches of industry to be most disheartening. 
Tested by the condition of the labour market, it shows a state of 
things which has probably never before been seen in Great Britain, 
and an examination of over six hundred returns during the month 
of October, covering in ordinary times an employment in the several 
industries of over 90,000 men, shows that in no district is trade 
declared good, in a few only is it declared moderate, and in the 
remaining districts, where the employment in the normal condition 
of trade covers upwards of 80,000 men, trade is declared as ‘‘ bad” 
or “‘very bad,” with the number of unemployed men constantly 
on the increase. For the winter months there is therefore by no 
means a cheering ag t, so far as the men are concerned, and 
the provident funds of the trades unions and workmen’s clubs 
throughout the country are at the present time under unusual 

ressure for the support of unemployed members. On the other 
a from the employers’ point of view, matters look no better. 
Only in a few quite exceptional cases is trade marked by any 
activity, competition grows much closer, and the several branches 
of mechanical engineering where trade has retained a little show 
of life are now simply finishing work which, when completed, there 
is no present indication of its being rep. by any considerable 
weight of new orders. eS 

In the course of a paper read before the Manchester Association 
of Employers and Foremen, at their meeting on Saturday, Mr. 
George Richards, of the Atlantic Works, Broadheath, threw out 
some valuable hints on improvements in tool-room appliances. 
There was, he said, something anomalous in the present state of 
machine manufacture, with its competitive nature, in the general 
want of a distinct place for making the small tools used in the 
various machines. The present undeveloped condition of tool- 
rooms he attributed to the fact that at most works in this country 
they prepared their own tools indiscriminately as they were wanted 
and did not purchase them. Of course, it was necessary that all 
advanced ideas of shop practice should be based on the idea of 
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economy, and it was only upon that score that they were to be 
advocated. When the time of the men was occupied—and in 
many cases machines, which should be otherwise » were 
emplo: indiscriminately in making and repairing tools—it was 
difficult to arrive at the cost ; but any method by which the work 
could be done systematically and methodically must mean a saving. 
Further than this, it was generally difficult to find a workman able 
to carry out instructions about preparing tools, because he had not 
enough of the work othe » but a good apprentice who had 
worked for a short time on the accurate work of a tool-room might 
be able to produce a large amount of more satisfactory work than 
an ordinary fitter. Then, again, there was an important advantage 
that in having a man specially skilled in this class of work 
to make these tools and appliances, they were much better 
made; he acquired a special skill in designing and making tools for 
expediting work, and his reputation was identified with the work 
he produced, but when the tools were made indiscriminately by 
any one in the shop, no one had any special interest in the matter, 
and the tools, the making of which was a secondary consideration, 
lacked character, so to speak. Many shops that before the advent 
of the tool maker could count up time equal to that of two or three 
men constantly employed in making or repairing tools, found that 
upon employing a skilled tool maker, and giving him the necessary 
machinery to work with, he not only made all the tools, but devised 
special ones for lessening time in many classes of work. The plant 
requisite for the equipment of a tool room could be provided at a 
moderate cost, and at what was really a very s' investment 
compared with the saving effected by such a department, ready at 
all times to supply tools that might be wanted, and with a good 
man always at hand to repair them when this was required. Then, 

in, the tools, instead of being scattered round the works as was 
often the case, could be collected together under the charge of one 
man, and the workmen could be more readily made responsible for 
any damage to the tools. Mr. Richard strongly urged the import- 
ance of tool rooms amine’ with the requisite appliances as one of 
the essential requisites of English works. 

There is no very material change to report in the condition of 
the coal trade. For house fire coals the demand continues good, 
but requirements for ironmaking, steam, and general purposes are 
still very poor, with no sign of improvement, and common round 
coals and engine fuel are plentiful in the market. Prices at the 
pit mouth remain at about 9s. to 9s. 6d. for best coals ; 7s. 6d. to 
8s. for good second qualities ; 5s. 6d. to 6s. common sorts ; 4s. 6d. 
to 4s. 9d. burgy ; 3s. 6d. to 4s. best slack ; and 2s. 6d. to 3s. per 
ton ccmmon sorts. 

In the shipping trade there has been a fairly large weight of 
business doing, and in some instances prices for steam coal 
delivered at the high level, Liverpool, or the Garston docks, have 
been put up to 7s. 6d. per ton, but there are still sellers open to 
take 7s. to 7s. 3d. per ton. 

The notices for the 10 per cent. advance in miners’ wages have 
this week been served upon the coalowners in the various districts ; 
so far as I can gather there is still a general determination to 
resist the advance. 3 

Barrow.—So far as the hematite pig iron trade of this district is 
concerned, there is still no change for the better. Orders from all 

uarters are very scarce; while home buyers are limiting their 

emands very strictly to pressing and i diate requir ts. 
Prices are still unchanged, and makers are firm. The long turmoil 
of a general election is having a somewhat serious effect on the 
market, and it is hardly likely that we shall have any indications 
of a better trade till after the new year. Stocks of pig iron are 
very heavy, and are not being reduced. The traffic on local 
railways has decreased considerably, and it is not unlikely that one 
result of this will be the stoppage of several goods trains. Steel 
makers have been very ly employed, but within the past few 
days the Barrow Company has secured an order from America for 
10,000 tons of steel rails, to be delivered in January. This will 
keep the works fairly employed through much of the winter. Iron 
shipbuilders are not so busy, and although a few inquiries are being 
made, no orders for new ships are being received. The men in the 
whole of the departments of the Barrow Shipbuilding Company 
are on short time. Iron ore selling slowly at late rates. Other 
industries quiet, but steady. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

At the Cleveland iron market held at Middlesbrough on Tuesday 
last a fair amount of business was done, and the general tone was 
somewhat more hopeful than it has recently been. The reports 
from Glasgow ing an i of busi there, and at 
advanced rates, have no doubt had a good deal to do with this. 
For prompt delivery of No. 3 g.bm., buyers were on Tuesday 
willing to give 32s. per ton, which is equivalent to an advance of 
3d. per ton upon the price of last week. Some good sales have 
been made for forward delivery, 32s. 3d. per ton having been paid 
for delivery over December and January, and 32s. 9d. for delivery 
over the first half of next year. Forge iron stands at 30s. 9d. per 
ton, the demand being very poor owing to the closing for the time 
being of several of the finished ironworks. Some smelters are 
willing to accept the same prices as merchants, but the leading 
firms still keep entirely out of the market. 

Holders of warrants show no anxiety to sell. Buyers are to be 
found at 32s. 6d. per ton, but sellers demand 3d. more. 

Messrs. Connal and Co. held on Monday last 116,523 tons of 
Cleveland pig iron in their Middlesbrough store, representing an 
increase of 1937 tons during the week. 

Up to Monday last the November shipments of pig iron from 
Teesside wharves amounted to 37,122 tons, against 41,109 tons 
during the corresponding portion of October. 

The prospects of the finished iron trade do not improve. Orders 
are as scarce as ever, and prices remain as quoted last week. 
Messrs. Jones Brothers, of Middlesbrough, have absolutely closed 
their plate mills, and do not intend to start again this year; and 
not then unless trade revives meanwhile. Messrs. Dorman, Long, 
and Co. have reopened the West Marsh Works for the present 
week, the men having made certain concessions in the rates pay- 
able for piecework. It is reported that the Britannia Ironworks, 
belonging to the same firm, will commence operations before long. 

Messrs. Edward Withy and Co., of Hartlepool, have just been 
placed upon the Admiralty list of firms allowed to tender for iron 
or steel unarmoured vessels. 

Messrs. Boolds, Sharer, and Co., of Pallion, Sunderland, have 
received an order for a steamer of over 3000 tons burden. 

Mr. David Dale, of Darlington, in the course of a speech at 
Crook a few days since, said that the Barrow Steel Company, of 
which he isa di » has received an order for 20,000 tons of 
pig iron, and has refused another order for 10,000 tons in the hope 
of getting better prices. 

The first “ney for the session of the Cleveland Institution of 
Engineers was held at Middlesbrough on Monday evening last. 
The report and balance-sheet were read and adopted. They 
showed that notwithstanding the depression so long prevalent in 
the iron trade, the financial position of the Institution continues 
to improve, and there is a substantial balance to credit at the 

. There has, however, been a slight diminution in the 
number of members. Mr. A. C. Hill, who has been re-elected 
president, then read his address. He alluded to the circumstance 
that the greater the heat at which a blast furnace is worked, the 
greater is the quantity of silicon contained in the pig iron pro- 
ceeding from it. Since the general adoption Ye fire-brick 
stoves, pig iron has become generally more silicious from this 
cause. For foundry purposes no very bad result ensues; 
and, indeed, for many castings silicon in the metal is advan- 

. The iron is more fluid, and liable to blow- 
holes. For forge purposes, however, the case is quite different. 
In the puddling furnace silicious pig results in bad yi 


more 
fettling, and a poorer quality of fini iron, Mr, Hill advised 


further investigation into this difficulty, with a view to the dis- 
covery of a suitable remedy. The vo ene of slag was the next 
topic considered, and the systems developed by Messrs, Edwin F. 
Jones and J. Birkbeck were commended. Subsequently several 
other matters of engineering interest were ably reviewed. Mr. T. 
Westgarth then a valuable paper on steam engine slide valves. 
Much was said in favour of the ordinary flat slide valve as used in loco- 
motives, and made of hard cast iron, working on a separate face of 
similar metal. The double-ported valve, the Trick valve, and other 
elaborations were considered, and then various oes of relieved 
or balanced valves. Rotary valves were on the whole condemned, 
as involving complications disproportionate to benefits obtained. 
Well-designed piston valves were strongly advocated by Mr. 
Westgarth as the best kind in use, and as likely to supersede all 
others in view uf the increased pressures now in vogue. The 
author’s views were generally endorsed in the discussion which 
ensued. The special points brought out were—(1) The a ee | 
to all competing methods of cast iron packing rings in pairs, bot! 
for pistons and piston valves, without much clearance in the 
grooves behind them; (2) the needlessness of expansion valves in 
addition to the ordinary slide valves attached to each of the cylin- 
ders of triple expansion marine engines; and (3) the necessity 
of nye ad escape valves of ample diameter wherever piston valves 
were 

A meeting of the Council of the British Iron Trade Association 
has just been held, in order to authorise the president, Sir I. Low- 
thian Bell, to give evidence before the ‘‘ Depression of Trade Com- 
mission.” It is understood that it will be suggested to the Com- 
mission that they should invite various other organisations 
connected with special departments of the trade, and operating 
in various localities also to send witnesses to give evidence. The 
first report of the Commission, which has just been published, 
contains, among other evidence, that sent up by the North of 
England Iron Manufacturers’ Association. 


THE SHEFFIELD DISTRICT. 
(From our own -) 

THE miners, ag their delegates, keep firm on the advance 
of wages, declaring for 15 per cent. in Yorkshire, while their 
brethren in Derbyshire are content with 10 per cent. A new way 
of asking it has been adopted. A general notice is not to be given 
to the employers, commonly called a pit head notice, but each 
miner is to send in his men. This is on the yy of indepen- 
dent action. If this principle could be fairly and fully carried 
out, there would be no strike. If the colliers’ wives had the 
decision to make, no colliery would be set down this winter. 
The evil effects of stopping pits live long after the dispute has been 
arranged. It is not confined to list business for the time being and 
to lack of employment, with starvation in the home. By the 
stoppage the workings get into a deplorable state, the ways are 
blocked by falls of roof, and for months the output is diminished. 
Denaby is a notable case in point at present. The output has been 
lessened by two-thirds, and it is questionable if the colliery will 
ever send so heavy a tonnage to bank again. According to the 
present estimate, should the miners carry out their intention, there 
will be another great strike in the colliery districts immediately 
after the last of the county elections has been settled, and we 
shall have a repetition of the miserable beeging expeditions parading 
the streets with brass bands, rattling collection boxes and gather- 
ing in loaves and garments. 

The new steel foundry at Messrs. Wm. Jessop and Sons, oer 
side Steel Works, the opening of which I have ances | noticed, is 
an important event in the history of that renown yg ° 
The main building of the new foundry is 252ft. long by t. 
wide; the height of the roof from the ground is 38ft., and of the 
crane girders 27ft. The original building was 120ft. long by 60ft. 
span, and the maximum weight of the casting 15 tons. In the 
new foundry ingots of 45 tons can be cast, and it is hoped to increase 
that weight to 65 tons. The steel is supplied by a system known 
as the Siemens-Jessop process, a modification of the Siemens 
furnace, by means of which it is claimed that a steel is obtained in 
all respects equal, for the purposes of heavy castings, to the ordi- 
nary method of ‘“‘ pots.” Two Siemens-Jessop furnaces, with a 
total capacity of 30 tons, are provided, and a third, to yield 20 tons 
per heat, is being constructed. Enterprising efforts have also been 
made for improvements in the casting pits, and a noticeable spe- 
ciality is a pit 30ft. deep for casting ‘‘on end” crank shafts and 
propellers for ocean-going steamers. Messrs. Jessop and Sons, out 
of all the great marine castings they have produced, have never 
had a failure, and the energy which they are showing in developing 
the steel industry in new directions is certain to be profitable, 

Dronfield has had a fresh misfortune. The new Dronfield Silk- 
stone Coliiery, which was expected to compensate for the loss of 
employment caused by the removal of the steel works, has been 
flooded and abandoned. All the ponies and material, &c., have 


been removed from the workings. On the closing of the Unstone | after striking 


Coal and Coke Company’s colliery at Unstone, and the consequent 
setting down of the pumping apparatus, it was said that it would 

rove disastrous to other collieries in the valley. Up to Sunday 
last the powerful pumping machines were equal to getting the 
water out ; then one of the principal pumps at the water shaft 
failed, followed shortly after by the failure of a second pump at 
the drawing shaft. From that time the flooding of the mine com- 
menced, and the water rose so rapidly that the colliery had to be 
abandoned. 

We are now in the throes of the election, but as yet business is 
not greatly disturbed. Ata mass meeting here on Tuesday, one 
of the speakers referred strongly to the action of the chairman 
of a large local company in sending trained and skilled artisans 
from Sheffield to teach the Russians how to make armour-plates 
at Kolpino, near St. Petersburg. The speaker referred to Mr. 
George Wilson, of the Cyclops establishment. Probably Mr. 
Wilson could explain that by so doing he kept one-half of the 
in armour-plates for Sheffield, prevented 

ing all. 

The point as to whether the Hull and Barnsley Railway is to be 
extended to Huddersfield and Halifax will soon be settled. Satur- 
day next is the day upon which notice should be given of the com- 
pany’s intention—if it is the intention—to proceed with the exten- 
sion. A meeting has been held at Huddersfield in to the 
question, and it was unanimously agreed to ask the directors of 
the Hull and Barnsley Railway not to allow the scheme to drop. 
It is expected that Halifax would take similar action. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Scotch iron market has been excited in the past week with 
a large speculative business ing. The miners of the West of 
Scotland were on strike half of last week for an advance of wages, 
and this fact, together with the pacing of some contracts in the 
shipbuilding ie, and the purchase of considerable quantities of 
hematites for the United States, had a strengthening effect on the 
market. Prices of both makers’ iron and warrants made a decided 
advance ; and although there have since been fluctuations, the 
market continues very susceptible. So far the available statistics 
do not reflect the apparent activity in the speculative market. 
The past week’s shipments of pigs amounted to 7131 tons, as com- 
pared with 7617 in the preceding week, and 6678 tons in the corre- 
sponding week of 1884. Fully 3000 tons were added in the course 
of the week to the stock in Messrs. Connal and Co.’s Glasgow 
stores, which now contain about 640,000 tons, a larger amount 
than at any former time in the history of the trade. There are 
91 furnaces in blast, against 95 at the same date last za. 

Business was done in the warrant market on Friday last at 
42s, 5d. to 42s. 10}d. per ton for cash. On Monday forenoon 
transactions from 42s, 7d. to 43s. 1d. and back to 42s. 10d. 


cash, the afternoon quotations being 42s, 10d. to 43s, and 43s, 11d. 


cash. Tuesday’s market was somewhat irregular, the forenoon 
quotations being 42s, 11d. to 42s, 8d. and 42s, 94d. cash, and the 
afternodn 42s, 104d. to 42s. 74d. cash. On Wednesday the market 
was exceedingly strong, with business up to 43s, . cash, the 
close being less. To-day—Thursday—business took place at 
43s. 6d. to 43s, 3d., closing with buyers at 43s, 5d. cash. 

The values of makers’ iron are advanced in sympathy with the 
warrant market. Free on board at Glasgow, Gartsherrie, No. 1, 
sell at 46s. per ton; No. 3, 43s, 6d.; Coltness, 50s. and 45s, 6d.; 
Langloan, 48s. and 44s. 6d.; Summerlee, 49s. and 44s, 6d.; Calder. 
Bis. 6d. and 43s, 6d.; Carnbroe, 45s, and 42s, 6d.; Clyde, 468. and 
42s.; Monkland, 43s. and 42s, 6d.; Quarter, 42s, 6d. and 40s.; 
Govan, at Broomiclaw, 43s. and 40s. 6d.; Shotts, at Leith, 47s. 
and 46s, 6d.; Carron, at Grangemouth, 51s. and 47s,; Kinneil, at 
Bo'ness, 43s. 6d. and 43s.; Glengarnock, at Ardrossan, 45s, 6d. and 
42s.; Eglinton, 42s. 6d. and 40s.; Dalmellington, 43s, and 40s. 

The hematite trade, which has long been much depressed as 

is prices, has shown considerably more strength this week. 
Sales were only effected at current prices for immediate delivery, 
and orders for the first three and six months of next year could not 
be placed except at an advance of 6d. to 1s, a ton. 

It is feared that the combination among the Scotch steel makers 
to keep up quotations may possibly lose them some orders, 

The shipments of iron and steel goods from Glasgow in the past 
week were large, embracing locomotives and ye to the value 
of £19,421, for Bombay ; £3498 machinery, £2110 sewing machines, 
£11,000 worth of steel goods, including £5082 bridge work, for 
Calcutta, and £2814 sleepers for Bombay, and miscellaneous iron 
goods to the value of £24,100. 

The coal trade in the West of Scotland has been greatly hampered 
this week by a strike of miners, and the shipments from Glasgow 
have therefore been much below the average. They consisted of 
19,699 tons, while 894 tons were despatched from Greenock, 
3295 from irvine, 9393 from Troon, 5 from Ayr, 1687 from 
Leith, 4852 from Bo’ness, and 12,860 from Grangemouth, For 
shipping coals there has been no advance in price, except in a few 
very pressing cases. The steam trade in the West is very 
quiet, and only the very best household coals are slightly firmer 
in quotations. In Fifeshire and at most of the east coast ports 
the export trade is reported brisk, but there is no improvement in 


prices. 

Early last week the coalmasters ip the G w district deter- 
mined to advance the wages of the miners by 6d. a day at the close 
of the present month. Many of the men were idle at the time. 
and instead of returning to the pits they resolved that they would 
not work unless they received 6d. on Monday of this week, and 
the promise of a second 6d. on the Ist of mber. As the 
employers had agreed to the 6d., with no certainty of a general 
rise in the price ot coals, which were indeed falling in some other 
parts of the country, they were naturally displeased at the conduct 
of the men, and they resolved to withdraw their offer of the first 
6d. The miners were idle on Monday, but returned to work on 
Tuesday on the understanding that they should observe two idle 
eh week until their wages are raised. ‘ 

e death occurred in Glasgow on Tuesday, in the fifty-eighth 
ear of his age, of Mr. Robert Donaldson, the senior partner of 
as. James Watson and Co., the well-known firm of iron 
merchants. Mr. Donaldson had been connected with the iron trade 
of Scotland for upwards of forty years, and for the last twenty-five 
years his firm has pied the leading position. His influence in 
the warrant market was —— and his business connections in 
Scotland, in the North o! England, and elsewhere, were most 
extensive, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

MEN are looking grave at the future of the coal trade. It is bad 
enough now, and that too at a time of the year when business is 
usually good. All that can be said is that prices keep about the 
same, and that house collieries are 7 active, and that is all. 
Cardiff shows a falling off in foreign exports of 25,000 tons, 
as compared with the preceding week, and taking the exports 
foreign and coastwise of Newport, only a variation of 1000 tons 
is shown, Swansea shipments have shown more animation, and 
24,000 tons of coal were despatched, and about 2500 tons of 
patent fuel. This latter article is looking upa little both at Cardiff 
and Swansea, but there is a good deal of room for improvement. 

It is felt that, as with tin-plate, so with coal—there is too much 
capital embarked in the industry, and as the new i 
come to the front, with great outputs and latest appliances, the 
smaller investors must go to the wall. One of the latest collieries, 
that of Ynysybwl, is of extraordi haracter. The last seam 
discovered—the “‘ nine-feet ”—is really near 10ft. thick. 

I hear better news of the ‘‘ Deep Navigation.” The great fault 
here evidently was that they opened out the colliery too quickly 
ing coal. Now, with freer scope, the abilities of the 
management get fair play, and a better output is the result. 

The ion is being established bet Nixon’s pit and the 
ow wr mma and Great Western line. This will be a loss to the 


making enengumante for sinking at the 


The Dowlais Company is 
Derry, or, as it is given in Welsh, Deri. 

I rather think that the better news from Glasgow and from 
America is telling here slightly. More life seems to be observable 
in the works, although shipments show but a sorry record, ‘‘ none” 
being the return from Newport and only 140 from Cardiff. Yet in 
the previous week there were good loadings going on for Indian 
rails, and more vessels are expected in to take remainder. 

In Blaenavon I am happy to record improvement, and this week 
most of the workmen are busy again. At Rhymney there is a 
good scope for improvement, and at Tredegar and Dowlais. 
Cyfarthfa maintains about the same status, and shows by its 
— along the various lines that it is not altogether working 

‘or stock. 


I saw its accumulations of steel rails a day or two ago, and was 
impressed both as regards quantity and quality. If the Americans 
contemplate a ‘‘ boom,” as rumour has it, Cyfarthfa would be a 
tempting place to visit. A better steel rail than that now turned 
out, and, I must add, at the various large works in Wales, it would 
be difficult to find. 

The quantity of coal taken from the ae collieries in the 
Aberdare Valley during October was as follows:—From the Aber- 
dare Iron Company, 6000 tons; Nixon’s Navigation, 3600 tons; 
Bwilfa, 3100 tons; Fforchaman, 2900 tons; Aberaman, 2500 tons; 
Cwmpark, 2100 tons. The Plymouth Company, which is also 
raising a large quantity of coal, sent 1700 tons, Its new 
colliery, the Abercanaid, is being vi ly worked, and the elec- 
tric light is being used on top, and down in the stables, 

Cyfarthfa collieries have been busier this week, and the a 

uantity has been shown from other ‘‘ works collieries,” steal 
w Vale and Blaina. 

The peculiar tone which characterises the tin-plate trade con- 
tinues. Prices have not regained their firmness, and ordinary coke 
remains at 14s, 3d. to 14s. 6d. 

The highest quantity of stock held has been 450,000 boxes, 
When the “stop week” began 400,000 boxes were held, and the 
result of the “stop” in the first two months had this salutary 
effect, that the stock dro; to 300,000 boxes. But in the next 
month they increased to 346,000 in September, and another addi- 
tion of 26,000 in October. It will thus be seen that, as I stated 
before, make is in excess of demand, and tin-plate makers have to 
confront this fact, that at the present time they have 375,000 boxes 
in stock, as contrasted with 400,000 when they began to stop one 
week in the month. I shall be surprised if an additional stop is 
not recommended, especially now prices are drooping with ‘‘ second 
men.” With it all I must add that large consignments are being 

principally to Ainerica, and the makers of best brands are 


made 
stiff in resisting lower quotations 
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NEW COMPANIES. 


j.THE following companies have just been regis- 


City of Madrid Railway Company Limited. 
This company was registered on the 11th hw 
with a capital of £225, ‘000, in £10 shares (of which 
10,000 are £7 per cent, cumulative preference 
shares), to acquire and carry out a concession for 
the construction and working of a railway encir- 
cling Madrid, with branches, embodied in a con- 
tract dated the 7th day of August, 1884, between 
the Marquis of ya Alcade, President of the 
Municipal Council of Madrid, and Don Carlos 
Locatelli Abogadriz y Cattaneo, of aes. The 
subscribers are :— 


G. P. Orwin, 188, Dashwood House, E.C. .. .. 
W. R. Strune, 9, ‘New Broad-street, ee. 
G. T. Verney, 9, New Broad-street, "clerk oe 
T. 83, Webster-road, Bermon: 


ba Crautord, 137, Edgware-road, engi- 
LE. ‘ll, Union-court-chambers, E.C., civil 
E. Matthews, 1i, Union-court-chambers, ‘civil 


of is to be less than 
three nor more than seven; qualification, £200 in 
shares or stock; the subscribers are to appoint the 
oy = act ad interim. Remuneration, £150 

um to each director, with an additional 
for for the 


London Automatic Disinfector and Sanitary 
Engineering Company, Limited. 
This company proposes to carry on business as 
= e ores in all branches, and for such 
adopt an unregistered agreement of 
The bth 5th between Messrs. J. Couch Kent, 
George Nash, Wm. Shurley, Thomas Dyson, an 
Edward Hore of the first part; J. Couch Kent 
of the second part; G. Nash of the third 
and A, T. Frampton (for the company) o the 
fourth part. The company was tered on the 
10th inst. with a capital of £15,000, in £1 shares, 
with the following as first subscribers :— 
Shares. 
J. CastlewSod-road, Stamford-hill, 


G. ‘Nash, 32, road, Stamford-bil 

*E. Hampton-court 

*T. Dyson, 10, Thames-street, ‘Windsor, music 
seller, &c. 


F, Frampton, Fairholm, “East Molesey, secre 
tary to a company ° 
F. J. Heald, 10, spencer-road, ‘Herne-hill, com: 


The number of directors is not to — ane than 
three nor more than five; qualification, £100 in 
shares or stock; the first are the subscribers 
denoted by an asterisk. Remuneration, £100 per 
annum to the chairman, and £75 per annum to 
each other director, to be doubled in ev year 
in which 10 per cent is paid. Mr, J. C. t is 
appointed first manager. 


Patent Metal Company, 
Limited, 


This company proposes to acquire “ig work the 
Letters Patent No. 5592, dated 21st D 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


Applications for Letters Patent, 


When Sete communicated ” the 
name dress communicating party are 
printed in italics. 
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18,621. MepicaTep CanDLEs, &c., A. Wright, 
18,622, Fasrewers for WinDow SASHES, &e., F. Fren 
andsworth, near gham. 
18,623. MoTIVE-POWER Enatnes actuated by Gas, &c., 
E. R. Royston, Lee. 
13,624. CARDING "Goons for SALE, F. Iles, 
13, 625. &c., for Corron SPIN J. W. 


Warr Srop Mortons in Looms Weavina, I. 


13, 029, SELF-FASTENING Bookmark, A. C. Miller, Edin- 
13,030. and Cores of Sanp, R. Savage, 


18,631. and Burninc Gaseous Fuet, J. 
Allison, P. Ambler and H, Dietz, U.8. 

18,682. Keos and Barre s, G. H. Gillette, don. 

13 i088. Cu Curtine BirurcaTep Garments, J. C. Tracey, 


18,684. Surraces for making Street, J. R. 
and W. Crossle , Glasgow. 

18,685. Groovep PULLEys, Ww. Picken, Birmingham. 

18, 636. Power, T. D. Whiteley, Not- 


tin ngham. 

18,637. for &c., Pipes, E. 8. Nor- 
combe and D. J. Fleetw ham. 

13, Senate Fasteners for Winpows and Doors, T. Newey, 


18,639. Guanes for INCANDESCENT LAMPS, 
W. Maxwell, Fulham. 

13,640, Marrress Frames and Beps, I. Chorlton and 
G. L. Scott, London. 

ino Tanks, &., J. C. Kent, London. 

18,642." for WeicHina Macuines, H. 

‘ooley, Liverpool. 
18,648. Brewers’ Arrators, &c., P. Robinson, 


mndon. 

18, 644. Brake Power VeELocipepes, E. 
P. Howe, 

13,645. Traps to Tea, A. G. Brookes.—{J. A. Paine, 


13,646. Pranorortes, F. V. Groves and F. Deare, 


mdon. 
18,647. Stopprna Suppty of Water, &c., from Pipes 
when Taps and Fixtures are Removen, W. Cluse, 


London. 

18,648. Gas Recutators, T. 8S. Borradaile.—({M. Fliir- 
scheim, Germany. 

13,649. Heatino, &c., Matrer, J. G. Lorrain, London. 

13, 650. SELF-ACTING BRAKE PERAMBULATORS, &e., 
A. hmann, Cricklew 

13,651. CENTRIFUGAL O1zers for Loose PULLEyYs, 

. B. Ross, Manchester. 

18, 652. ADVERTISING, H. Price, London. 

18,653. FasTENING Tapes for SPINNING Frprous MATE- 
RIAL, T. H. Brigg, Bradford. 

13,654. INDEPENDENT Pepa, A. A. and F. E. Kune- 
mann, London, 

13, =. for Sticks, &c., J. Ash- 

» near Brighton. 

13,656. "Sarery GoveRNoR and ALARM SIGHT-FEED 
Lvzricator, B. Law and C. W. Pinkney, London. 

13,657. Lever Ratcuer Action for RICYCLES, J. 


ion. 

18,658, for Wear of Carns in Macutn- 

15,059. J. Derriey, Lond: 

RINTING MACHINEs, C. on. 

18,660. Fi_ters, W. C. Dickenson, 

13) 661. Syrince Atracuments, A. J. Boult.—(H. R. 
‘Allen, United States.) 

18,662, "ASPHALTIC Mastic, A. L. Barber, Lo 

13, FILine Ciassiryino Letrers, &c., W. P. 


1881, granted for improvements in endless or 
band saws;” and the Letters Patent No. 3373, 
dated 15th July, 1882, for ‘improvements in 
sawing metals and in the 
ratus employed th The 
tered on the 9th inst. with a capital of ‘£100,000 000, 
divided into 50,000 10 per cent. preference shares 
and 50,000 ordinary shares of £l each. Power is 
taken to carry on business as metal workers, 
stained glass window manufacturers, manufac- 
turers of incrustation and other metal ornamental 
work for inlaying into wood and other materi 
and of artistic, architectural, and ornamen 
workers in all branches. The subscribers are :— 
Shares. 
G. H. ‘Furmridge, 2, outhside-terrace, Stoke 
Newington .. 
Hy. Wm. Adams, 87, Queen’ s-crescent, Haver- 
stock-hill, clerk . 

A. Partridge, 6, Muschamp-road, Peckham, “clerk 
J. Cougan, 43, Manaton-road, Peckham, 
J. D. Hill, Upper Osbaldstone-road, N. ° 
John Callan er, 78, Furest-road, Dalston, clerk | 
F. 20, Creasingham-road, Lewisham, 
The Suidinste is to wate of not less than 
three nor more than seven members; the sub- 
scribers are to appoint the first and ‘determine 
their remuneration; qualification for subsequent 
directors, 200 shares. The appointment of the 


first director and the together 
is vested in the subscribers, 


Whythemoor and Company, 
im 

This com hase the interest 
of Mr, Archibald Fullerton, Richmond, trading as 
the Company, in the lease 
of the gored royalty, situate at Winscales, 
parish of Workington, Cumberland, with the 
colliery, mines, brickworks, kilns, quarries, and 
other property connected therewith ; and to carry 
on the business of colliery owners, brick and tile 
makers, and of chemical and manure manufac- 
turers and merchants. It was registered on the 
9th inst. with a capital of £60,000, in £10 shares, 
with the following as first subscribers :— 


E. Torquay, ‘engineer 

J.T. Stock, Kirkcaldy, manufacturer .. .. .. 

T. H. Achurch, Whit thant. &c, 

Alexander Noble, F.C.S., Whitehaven, manufac- 
° 

Mc “Bay, Workington, “engi- 


Thomas Ramsey, Whitehaven, engineer 


The number of directors is not to be less than 
three nor more than five ; qualification, 30 shares ; 
the subscribers are to appoint the first; the 
company in general g will determine re- 
muneration. 


W. A. Cooke, jun., United States.) 

13,60 664, Frames for Wrincrxa J. and R. W. 
Kenyon and J. Barnes, Liverpool. 

13 _ Marcu Boxes for Smokers, R. Willoughby, 

ve 

13,666, Knos AtracuMents, W. I. Alvord, London. 

13,667, Detingatinc Drawinos in Perspective, A. 
Brix, Liverpool. 

ag TeLeGRaPHic InsTRUMENTS, G. W. Stewart, 

mdon. 

18,669. Lupricators, H. A. Andrews, London. 

18,670. Atracuments, W. I. Alvord, London, 

18,671. Knos AtracuMents, W. I. Alvord, London. 

13,672. ArracuMents, W. I. Alvord, London. 

13,673. Steam Botters, W. Kent, London. 

13, 674, Car —— A. J. Boult.—(James R. Avery, 
United State: 

18,675. for VentTrLatinc Rooms, F. H. 
Smith, London, 

18,676. HorsesHoe Bianxs, G. W. Bowen, 


nm 
“Savery Appuiances for Water Taps, J. 
MacDougall, Glasgow. 
18,678. SAFETY SPRING SADDLE Bars, J. Carter, Glas- 
gow, 
13,679. Movntrnc ConTAINeR in CENTRIFUGAL SEpe- 
RATORS, M. Pedersen and J. Nielson, ! ondon. 
18,680. AcruaTiING MrcaanicaL Toy MopE.s, G. Cole, 


odon. 

13,681. CHANGEABLE Gearinc, H. M. 
Holden, Bradford. 

13 682. VERTICAL Steam Borers, R. Brown, London. 

18,688. Reetrne Yarns, &c., W. T. Stubbs and J. 
Corrigan, Manchester. 

13,684. OWER Looms, H. E. Newton.—(A. L. Skinner, 
United States.) 

13,685. Giass Furnaces, W. R. Lake.—(T. W. Synnott, 
OUnated States.) 

18,686. Staves, I. L. G. a, London, 

13,687. Boors, &c., W. R. La ke Walker, U.S.) 

13,688. Composition for Srereotyrpe Puiares, E. L. 
Jannin, London. 

13,689, RUBBER-COVERED Bits, H. 8. Squier, Newark. 

18,690. ExpLosive Compounp, H. H. Lake.—(C. Lamm, 


len ) 
13,691. Gas Stove Hort-prates, R. O. Paterson, 
London. 


18,692, ComBrnED Woop Sawine and SLicine MacHINEs, 
Parsons, London. 

18,693. Apparatts fur the Reception of Corn and the 
Automatic DE.ivery of Goops in C. H. 
Russell, London. 

18,694. Votraic Batreries, J. P. Rees and T. D.C. 


er, London. 

18,695. Formation of Winpace Grooves of Sxort, &c., 
jiley, London, 

13, +96. TELEPHONIC Systems, J. Stephen, London, 

18,697. Batteries, J, Y. Johnson.—(& 

Fa nd §. Schenck, Hungary 

19,006, TRAMCAR Brakes, G. E. Dehany, 

on 


13,699. CemENT or Mortar, W. Keller, London. 
13, 700. Provoens, E. 4. Collin, France. 
13, ee Rotary Pumps, E, Edwards.—(H. Ger- 


13,70: Mixes by OssErvation, J. 
uc 
18,703. Paste for Dresstnc LeatHer Sappies, T. J. 
Roch, London, 
704. Meters, G. Pitt.—(J. Cauderay, 


nee.) 
18,708 Securine Srups in Surrts, &c., M. Wilson, 


18,706. Locomotive TorpPEpogs, T. 
Nordenfelt, London. 


11th November, 1885. 
VerticaL Rouuers for WasHinc Macuines, F, 


Leeds. 
18,708, TexTILe Fasrics, J. Knowles 
and W. E. Wood, 2. 
13,709. CoMMUNICATING with the Drivers of Caps, 
B.A. Beaumont, Halifax. 
13, for Enotes, T. A. Arrol and 
Parts Foun and Unper Carriacgs, J. G. 
TANDEM H. M. Goodman, West Bir- 
13, "718" PLAITING Macurnery., N. Fraser, Glasgow. 
13,714. AuTomaTIC WATER DiscHARGING Nozzixzs, G. 
, Manchester. 
‘CLEANING, &c., Frsrous MATERIALS, 8. Crighton, 
13,716. AUTOMATIC FIRE ExtinovisHEers, W. Wood- 
ouse, Manchester. 
19,717, Pocket UmprELLAS and Parasots, 8, Hodgson, 
Rakes, Hogs, TRowE1s, &c., G. Parkes, Bir- 
18, Crrcu.ation in Steam Borters, R. Armstrong, 
13, InpiA-RUBBER Treaps, &&., G. 8. 
ichardson, Loudon. 


18,721. AUTOMATIC | PREss 


F. 
13, 728. Boxzs or SHOW Cases, G. E. Handley, 
18,724. — Inons or Step Cursrnes, J. Pemm and J. 


JuD., 

13,725. Hot-waTzR Borer and Appenpages, F, Sil- 
vester, ‘ewcastle. 

13,726. SouND-PRODUCING APPLIANCES to be used with 
Piano Actions, A. Appunn, London. 

18,727. Empossep Fasrics for DecoraTIVe PURPOSES, 

rath, London. 
13, 728. FirE-LIGHTER, A. Gutensohn, 
13,729, WatcHEs and Trwerteces, R. M. Lowne, 


13,730. Pigs, C. A. Knight, Glasgow. 

13,731. HorsEsHOE Pap, G. B. Thornton, G: 

18, "732. Faciuitatina the Propuction to 
ENGRAVED PaTreRns upon Puiates, &c., J. Mowat, 


13,733. Ratstnc and the Canmeys of 
PorTABLE STEAM Enornes, R. K. Evans and W. D. 
Wansbrough, London. 

18,734. of from Biast FuRNACE 
Brac, O. L. Mauroit, Live 


13,735. Armine and Frxine A. T. Wedelin, 
London. 

13,786. Motive Power Encrnes, E. , Barnes. 

13, "737. PIANOFORTE-TUNING J. H. Schucht 
and J. A. Schénewald, London. 

13,738. PREVENTING Formation of ow in 
PASTEURISED Beer, H. J. Haddan.—(C. Ross, Ger- 


many. 
13,739. VENTILATED WATERPROOF GARMENTS, M. Rothen- 
bticher, London. 
> Bax Castors for Furniture, A. E. Tompkins, 
on. 
13,741. VENTILATION APPARATUS, D. Baker, Folkestone. 
Pyerumatic and Mecuanicat Toy, Davidson, 


13,743. ‘Courtames for Screw Swarts, J. 


er, iw. 

18,744. ReGuLaTrNo the CurRENT from DYNAMO-ELEC- 
tric Macuings, E. J. Houghton, London. 

18,745. FLEXIBLE VaLves, F. W. Gritten, London. 

13, 746. Temporary DisPosat of Umpretias, F. 8. 
Morris and J. C. Cottam, London. 

18,747. Auromatic Vent Pec, J. C. Cottam, 

13,748. Winpow FasTENERS, E. T. Horsley, Lond 

13,749. TREATMENT of SEwace, &c., W. ¢. Sillar 
the Native Guano Company, London. 

18,750. TREATMENT of SewaGE, &c., J. W. Slater and 
the Native Guano Company, London. 

18,751. for SELF-PROPULSION, E. de Pass.—(J. 


Délizy, France.) 
13, Macuines, W. R. Lake.—(@. H. W. 
rtis. 
Lasts and Jacks, H. Stockman, 
ndon. 
18,754. Nor Locks, W. R. Lake.—{J. P. Ball, N. M. 
Bennett, and M. B. Bates, U.S.) 
18,755. Soxes for Boors and Suoes, W. R. Lake.—(N. 
A. Baldwin, U.S) 
13,756. Praopucine a Vacuum, M. i. London. 
13,757. Hor-waTer Apparatus, C. H. Hollingdrake 
and W. H. Stanfield, Loudon. 
13,758. Door and WiNDow Fastener, E. T. Horsley, 


London. 

13,759. Buinps and Curtains, J. R. Gibson and Mar- 
shall and mnelgrove, London. 

13,766. Winpow Fasteners, E. T. Horsley, London. 

ba = TREATMENT of CHEMICAL AGENTS, G. W. Bremner, 


don. 

13,762. Locks, E. P. Hinkel, London. 
13, 768. ConuvaaTED Puates of Merat, W. H. Lindsay, 

ndon, 
13,764. Rartway Cuarrs, W. H. Lindsay, London. 
13,765. Lockine Screw Nuts, W. H. Lindsay, London. 
13,766. Fireproor Fioors, W. H. Lindsay, er 
13,767. Dressing LEATHERN HARNESS, . Roch, 


ndon. 
18,768, CarTRIDGES, C. 8. Bailey, London. 
18, 769. Water Meters, H. Meinecke, jun., London. 
13, "770. BURGLAR G. H. Harrnson, London. 


12th November, 
18,771. Tricycies, T. Leaker, Bristo 
13-772. Propucine  HicH J. Wimshurst, 
ndon. 

13,778. Pencit Swarpeners, A. E. Ragg and J. H. 
Cousins, — 

13,774. Gas, , Stoves, H. Johnson and W. -T. 
Quinsey, 

SMOKE DisperseR for Curtne Smoky 


8, J. Cochran, jun., Kirkgate. 

13,776." Lusricatixa TRICYCLES, &c., A. Downing and 
L. Bubb, Birmingham. 

18,777. Borers for Circutatinc Hor Water, T. 
Blezard, Padiham. 


fur Taste Curtery, E. Hall, jun., 

effi 

18,779. Grinpine or Repucinec MATERIALS, F. B. 
Welch, Manchester. 

13,780. * MICROMETER, &c., Gaucrs, W. and A. W. 
Cross, Leughborough. 

18,781. Bracket for VeLocirPeDE Lamps, W. A. Seard- 


, Birming 

18,782. PREPARING UNBLEACHED Corron Warp, &c., T. 
Pickles, Manchester. 

18,783. Trousers Strercuers, C. Steer, Bristol. 

18,784. on for Steam ENGINEs, Holden, Burnley, 
and Co. and J. Tidswell, Bradford. 

18,785. TREATMENT of PICKERS used in Looms, J. 
Green, Manchester. 

18,786. ENSILAGE Stacks, H. C. Tucker, Banbury. 

18,787. used in SHuTrLe-Boxes, J. Gregson, 


18,788. ENABLING SasHes to be OPENED as CASEMENTS, 
G. Wyatt and W. W. Ballard, London. 
18,789. for Ruppino, &c., Iron, &., S. 
lotti, London. 
of Azo CoLtours on Corton, T 


18,791. and Uncovptino Raitway 
Carrisces, &c., H. St. G. Wilxinson, London. 
18,792, ComMBINED Eximinator and Fixter, A. C. 
.—(T. Shields, British 
. Sainty, East 


Pencit Leap Cases and Hoxpers, L. Horr, 
London. 

18,795. Grease Boxss, G. Barker, Sheffield, 


18,796. Brakes for PERAMBULATORS, &c., R. Cunliffe 
and J. Croom Lon 


a, Comme and Scutcuers, T. Battersby and J. 
ahamsohn, London. 


Badger and W 

13,801. F. Badger and W. F. 
Kidder, London. 

13,802. Burrer for Suips’ Steerinc Gear, A. H. 
‘Alchin, Lo: mdon. 

18,803, VenTILATING HorsEHAIR InnER L. A. 
Groth.—(¢. Nusser, Switzerland.) 

13,804. PuriFryING L, A. Groth.—(4. 
Link, Germany.) 

13, 805. SHARPENING the CaRD CLorHiNe in CARDING 
L, A. Groth.{C. Caro, Germany.) 

13,806. CHain Links, a&e., L. A. Liiuchli, 
German: ny ) 

18,807 Carriers for Wet and Dry Piates for Pxorto- 
GRAPHY, A. Strivens, 

of Canistzrs, &c., C. 8. B. Gardner, 


13,809. HanD-MADE cg H. Spitzer, H. 
Sobersky and B. Be: 
18, 10, Lamps, V. and F. Spurny, 


13,811, AuTomatic CANDLE ExtinovuisHers, P. C. 
8 mith and R. W. Thomas, London. 
Hanp Mowinc Macuines, E. H. Marcuse, 


Lon 
13, Stoprerine Borries, &., M. L. Macauley, 
for Boors aud Sxors, R. Dick, 


OW, 
18,815. FASTENINGS for Pacxise Cases, H. Greene, 
En Cc. P. London. 
16. ‘ARy C. 
13,817, Motor E. A. Ashcroft.—(W. A. 
Comber, New Zealand.) 
18,818. VELOCIPEDES, J. Asbury, Lond 
13,819. Sreepinc, BARLEY, &c., Hackmann, 


London. 


Deren’ ne, France 

18,827. | SQuAREs, G. F. Redfern.—(A. A. 
Coutureau, France.) 

18,828. MaGNETO-TELEPHONIC InsTRUMENTS, 8. P. 

mpson and P, Jolin, Londen. 

13,829, Drivine Gear for Erectric Tram-cars, R. M. 
Drak: ke and J. M. Gorham, London. 

13,830. Srwine Macurnes, J. Forbes, London. 

13, 831. ConNECTING JACQUARD Caps, G. Broadhead 
and J. R. Hancock, London. 

13,832. PROPULSION of TRAMCARS, i H. Dickson, 
e. C. Dickson, G. Smith, and W. M. Richards, 
London. 

LetTERING, &., B. Borowsky. 

ndon. 

13,884. Vetermnary Pou tice, G. Riley and J. G. 8. 
Coleman, Londvun, 

18 835. THREE-wWHEEL Cabs, J. Hoare, London. 

13,836. SELF-ACTING SPEED for 
Trarns, A. M. Clark.—( Wirth and Co., eee 

13,837. SasH Fasrenrna, C. F, Day, London, 


138th 


13,838. BorrLe Sto 

troyd, Manchester. 

13,840. Kine Cement Concrete Buiocks, T. Hunter 


, Cardiff, 

18,841. Cooxixe STOVES, H. M. Ashley, 

and | 19,842. Sprinc Banp for NEckTIEs, Pett, 
pens. 

13,843. MANUFACTURE of Prussic :AciD, J. Grossman, 


te. 

13,844. VaLve or Tap for Casks, W. Williamson and 
Westley, Manchester. 

13,845. Macuine for Foup1xe, &e., Fasrics, W. H. 
Hacking, Manchester. 

13,846. TURNING, &c., APPARATUS for LaTHEs, W. 
Hartcliffe, Manchester. 

13,847. PorTaBLE ILLUMINATED Desks, F. J. Davis, 
Plymouth, and E. H. Middleton, Devonport. 

13,848. FEATHERING ApPaRaTUs for SCREW PROPELLERS, 
k. T. ve 

18, for Preventina Buckiine, J. Taylor, 


13,850. —_— Apparatus, A, Whiteley, Halifax. 

13,851. EstimaTinc Decree ot DayLicut in 
Ings, U. A. Burghardt, Manchester. 

13,852, SepaRaTING MIDDLINGs, A. Steiger, London. 

13,853, Counters for KEGISTERING MovaMENTs in 
Macuines, W. Chadburn, Liverpvol. 

18,854, ALLEVIATING LNSOMNIA, Ww. nag London. 

13,855. Bearines of BicyciEs, C. Church, London. 

13,856. MaKInc of MineRaL Gum, G. W. Bremner, 


London. 
13,857. Lamp Brackets of Bicycies, C. Church, 


London. 

13,858. Fiugs, &c., of Steam Borters, O. Meredith, 
London, 

138, = REGENERATIVE Furnace, &c., J. Robinson, 


15,860. Cast Sree. Foroines, J. Pickering, 

18,861. ApsusTABLE CHairs for PHoroGkaPHERs, W. 
Brierley, Hahtax. 

13,862. Curn Rino, W. H. Tetley, Rradford. 

18,863, SPANNER or WRENCH, F. More, Birmingham. 

13, 864. RaILWAY SIGNALLING Apparatus, W. King, 

18, F. Chasemore, Horsham. 

18,866. VesseLs fur CONVEYING SEwack, J. Casey 
and H. F. Swan, London, 

13, Runaway Horses, R. W. Dey, 

mdon. 

13,868. CarriacE, &., Ha R. W. Day, London. 

13,869. RarLway CouPLines, A. 

13,870. Rat Traps, &c., V. 

13, Weavine of Towsts, &e., W. 


lasgow. 
Srox T. and W. K. 


Lon 
Comune Motive Power, E. A. Wadsworth, 
> Coupuine, H. J. Haddan.—{C. Cattoén, 


138, W Warittne States, J. and W. W: London. 
13, "877. PAINT for SUBMERGED Parts, G. W. : 
London. 
13,878. Waisks, &c., W. Waddell, Glasgow. 
13,879. Fisnine Rees, J. Macl Glasgow. 
Toot Hanpies and Eyes, H. H. Trenor, 


13,881. RENDERING the of Rirte 
Sare from Buutets, C. Brown, N' 

18,882. Automatic Heat InpicaTor, J. R. Thame and 
Blake, London. 

18,883, PULVERISING TIX J. Hicks, London, 

18,884, for Srurrine Boxss, W. E. 
Turner, and G. 8. Howatsou, London. 

13,885, and Retarsine Woopen Keys in Rait- 
Cuairs, &c., W. L. Wise.—({S. Danischewsky, 


mors. &c., Rattway Points and SIGNALS, 
&c., Frames, J. Willis, London. 
18,988. Lace, A. Lees, London. 

13,889. ok, for Hotpine Paorocrapuic Piatss, D. 


London. 
13,890, Sensitive for G. C. Whi 
J. Wilson, and G. 8. and EA. whitaeld, 


—_ Wurre Picment, J. B. Freeman, London. 
13,892. TREATING Orgs, C. Cherry, London. 


13, 
Shares. 
13 ups, W. Donaldson, London. 
13,821. Ks or LatcuEs, W. White, London. 
13,822. Screw Boxts, T. B. Sharp, London. 
13,823. Rips and Stretcuers for &c., W. 
Holland, London. 
18,824. TorPepors, C. E. Hearson, London. 
18,825. VENTILATING Mrves, J. Onions, London. 
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18,893. AppLiances for Wixpows, &c., to PREVENT 
Vrsration, M. J. Rowley and C. A. Wheeler, London. 


14th November, 1885. 
18,894. Toermo-static Recutators, R. R. Kelly and 
W. H. Akester, London. 
138,895. Wee. Movipinc Macure, E. Dickinson, 


n. 

13.896. Arracatxc Door to their Sprxpies, W. 
Vaughan and H. E. Gooch, Birmingham. 

13,897. Matcu-Box, &c., Ho_pers, C. Sandell, London. 
»898. Locks and Larcues, W. Vaughan and H. E. 

Gooch, Birmingham. 

13,899. Screw, T. J. Goldsmith, London. 

13,900. Boarp for Wrincinc Macurnss, E. 
Powell, Chester. 

13,901. Sarety Lamp, W. H. Johnson and A. Howat, 
Manchester. 

18,902. ELecrricat Switcr, G. Marris, Birmingham. 

13,903. Avromatic Drepcer Bucket for Cranes, &c., 
W. Cooper and J. Holdsworth, Hull. 

13,904. Avromatic Drepcrr Bucket for Cranes, &c., 
W. Cooper and J. Holdsworth, Hull. 

13,905. Wavine and Cropine Harr, W. L. B. Hinde, 

irmingham. | 
Drawinc Roiters for Fiax, &c., W. Scott, 
t. 


as 

13,907. Rattway Carriace Doors, &c., W. Elliss, 
Sheffield. 

13,908. Topacco Pipes, A. Needham, Manchester. 

13,909. VELOcIPEDES, A. Burdess, London. 

13,910. Brown Grass Borries and Stoppers, E. M. 
Knight, Halifax. 

Watcues and Ciocxs, H. F. Hambruch, 


on. 

13,912. ArReEstine Cacrs, J. W. Morgan and J. R. 
James, London. . 

13,913. Breakinc Hemp, &c., J. C. Mewburn.—(Z. 
Gavelle, France. 

13,914. Vessets for Removisa Excreta, &c., J. H. 
Smith, London. 

13,915. Fotpinc PortaBte Taste, F. Attock, London 

13.916. Fast and Loose Reep Looms, J. Marshall, 


mdon. 
13,917. Water in Baxenovuses, F. Bosshardt. 
J. 0. Plancon-Waline, France.) 

13,918. Heatryc and Ventitatinc APARTMENTS, J. 
Keith, Glasgow. 

13,919. Burroy Fastener, J. Hocker and F. W. Read, 
London. 

13,920. Weavina, 8. O'Neill, Manchester. 

13,921. Inox, W. Ryan, London. 

13,922. Wasnixc Liqurps and CLEANSING PowDERS, 
G. W. Bremner, London. 

13,923. Prez Courtine, H. J. Haddan.—{C. Cattoén, 


France.) 
13,924. Rancryc Macurng, A. W. Wilson and B. Silver, 
London. 


13,925. Boots or Coes, E. Brennan, Liverpool. 

13,926. Furnaces, C. Hill, London. 

13,927. Carp Covers, D. Hildesheim, Glasgow. 

IcE-BREAKING Macuines, A. W. Marshall, 

mdon. 

13,929. InstRuMENT for ExTRACTING BULLETS, 
J. E. Arnold, London. 

13,930. Brakes, P. A. Gambaro, London. 

13,931. Casks, W. H. Beck.—(E. Retterer, France.) 

13,932. Furnaces or Fire-noxes, J. Y. Johnson.—(#. 
Graepel, Austria.) 

13,933. TRansmitrine Rotary Motioy, G. Bentley and 
J. B. Jackson, London. 

13,934. Leap Pipe, W. R. Lake.—({(Demange and Satre, 


France.) 
Bomerrs, E. Lagosse and J. Bouché, 
0) 


mdon. 

13,936. Lockinc Screw Nout, W. Barwell and B. 8. 
Roberts, London. 

13,937. Expansion Linxs, H. W. Garratt, London. 

13,938. Wax Marcues and Vesta Fuses, R. Bell, 
London. 

13,939. Pupptinc and Heatinc Furnaces, D. Davy 
and A. B. Baylis, London. 

13,940. Horse Cottars, G. F. Redfern.—{Z. Roger- 
Voyer, France.) 

13,941. Prorecror for Carns, &c., G. F. Redfern.— 
(J. Markinski and A. Hearn, oommnge | 

13,942. ApveRtisinc, &c., Carps, W. R. Ryland, 


London. 
16th November, 1885. 
13,943. SELF-meascrinc Tap, T. C. Thompson, Don- 


caster. 

13,944. Beam Arms, T. Attenborough, Long Eaton. 

13,945. Opentnc and CLosinc FaNnLicuTs, J. 
Willesden Junction. 

13,946. CanDLesTick and Matcu-Box CoMBINED, A. G. 
Howell, London. 

Movtus of Grass Borries, &c., T. Sutcliffe, 


on. 

13,948. Music Sroots, &c., G, Whitehead and W. R. 
Wayne, Aston. 

13,949. Appityinc Tar, &c., to the Fieeces of Live 
Suezep, I. Archer, Penrith. 

of Sutpuires, P. Hart, Man- 


ester. 

13,951. Dywamo-ELEcTRIC Macuines, G. Tolman and 
H. Denton, Wolverhampton. 

13,952. Suspenpinc Pants, D. N. Arnold, Sheffield. 

13,953. Drivinc Knittinc Macuiyes, W. Sanders and 
L. Slowin, Leeds. 

13,954. Compressinc of Tiuper, T. Pickles, Man- 
chester. 

13,955. Stgam Borters, W. Hyde, Belfast. 

13,956. PuorocrapHic Cameras, J. Billcliff, Man- 
chester. 

13,957. ConrroLtitixc Gas Suppty, T. Fletcher, Man- 
cheste 


r. 

13,958. KrtcHen or Room Fire Grate, T. E. Cleathero, 
J. Green, W. R. Green, and R. Green, Ecclesfield, 
near Sheffield. 

13,959. Steps for BrovcHams, &c., G. T. Cheetham, 
Bradford. 

13,960. Securinc WHEELS on the of CARRIAGEs, 
G. T. Cheetham, Bradford. 

13,961. Vatve Geakino for Steam Enorxes, J. Thom, 
Barrow-in-Furness. 

13,962. Bicycies, &., R. J. Russell, London. 

13,963. Extractinc Corks from Borries, C. Weekes, 
Dublin. 

13,964. Vatve Gears for Stream Enorves, W. B. 
Crichton and R. O. Ritchie, London. 

13,965. Sounpinc Boarps of Pianorortes, W. Dodson, 
London. 

13,966. Lock Arr-TIGHT STOPPERED Bort F. Mason, 
London. 

13,967. Renperinc a Liquip HyprocarBon GasEovs, 
J. ts, London. 

13,968. Grates and Stoves, H. Thompson, London. 

13,969. Treatment of Paper, &c., A. B. O'Connor, 
London. 

13,970. Actrne Couptines, E. H. A. 

Heinké, Upper Teddington. 

13,971. AuromaTic Brakes for PeraMBULaToRS, &c., 

J. R. Tozeland, London. 

13,972. Gove Fasteners, W. M. Williams, London. 

13,973. Tues, E. 8. T. Kennedy, London. 

13,974. ELecrric C. E. Zimdars, London. 

13,975. Drencuine Bits, H. Malet, London. 

13,976. Macuives, M. Hearn, London. 

13,977. Spanners, E. G. Matthewson, London. 

13,978. RecuLatine the Hercur of Trousers, H. A. 
Harris, London. 

13,979. A. Kohl, London. 

18,980. LicuTinec by Gas, D. W. Sugg, London. 

13,981. Uriiistne Heat, &c., J. Ashworth, London. 

13,982. Merauuic Zinc, W. F. Richards, London. 

13,983. Feepinc Fue. to Steam Borter Furnaces, J. 
Shaw and N. Arthur, Glasgow. 

_ = Drepcers, W. Y. Fleming and P. Ferguson, 


ow. 
13,985. ConveRTIBLE TanpEMm Tricycies, I, T. 
Townsend, on. 
Propuctne Box Pieatine, &c., E. Hammett 
mdon, 


13,987. Device for CLEansine Steam, C. V. Boys and 
. H. Cunynghame, London. 
18,988. A. Giannazzi, London. 
Sarety or Locxine Devices, D. L. Brain, 
ondon. 
13,990. Compounp J. G. Penn, London. 
13,991. Composition for Dressinc SADDLES, 
W. Taylor, London. 
13,992. Hosiery Fasrics, H. J. M. Mellor, London. 
13,993. Compositions for Dressinc LEaTHER HARNESS, 
W. Taylor, London. 
13,994. CompineD PENHOLDER and Buorrer, W. R. 
Lake.—(J. B. F. Guillot, France.) 
13.995. Exrractinc Ammonia and CHLORINE from 
Lyes, H. H. Lake.—{ Wirth and Co., Germany.) 
13,996. Savinc Lire and Property from BURNING 
W. R. Lake.—(G. W. Putnam, United 
tates. 
13,997. Maxine TraversED Net, H. Hill, London. 


SELEOTED AMERIOAN PATENTS 
(From the United States’ Patent Office Oficial @axette.) 


326,'796. Dynamo Macuine, Willem B, Smit 
and Adriaan Pot, Slikkerveer, Nederlands.—Filed 
January 9th, 1885. 

Claim.—{1) In a dynamo electric machine, in combi- 
nation with the armature-core, one or more boxes 
forming a channel for said core and the spokes for 
supporting the core, the outer ends of which are 
connected by said boxes, substantially as described. 
(2) In a dynamo electric machine, a ring armature 
having arms or spokes ¢, in combination with the 
boxes ¢, the armature-core wound within said boxes 
upon said spokes, and armature-coils d, wound upon 
said boxes between said spokes, substantially as 
described. (3) In a dynamo electric machine, having 
a ring armature, radial arms or spokes ¢, arranged in 

rs, the upper portions in each pair being bent away 
upper portions of opposite spokes in adjacent pairs are 
substantially parallel, and each spoke being formed 
with a recess b, in its outer end, in combination with 


a 


| 


an armature-core a, of iron wire wound upon said 
spokes within said recess }, and armature-coils d, 
wound upon the core a, between the parallel portions 
of adjacent spokes, substantially as set forth. (4) In 
a dynamo electric machine, a ring armature 
arms or spokes c, with recesses /, in their sides an 
recesses b, in their outer ends, in combination with the 
boxes ¢, the armature-core wound upon said spokes 
within the boxes ¢e, and armature-coils d, wound upon 
said boxes, covering said core between said kes, 
the whole being clamped together, substantially as 
degcribed. 
$26,819. Vatve Gear ror Stream Encrnes, Jerome 
Wheelock, Worcester, Mass.—Filed November 8th, 
884. 


1 

Claim.—{1) At each end of a steam engine cylinder, 
the combination, substantially as hereinbefore de- 
scribed, of an excentric-rod, a semi-rotating steam 
valve, and a sliding exhaust valve co-operating there- 
with for controlling one cylinder port. (2) At each 
end of a steam engine cylinder, the combination, sub- 
stantially as hereinbefore described, of a semi-rotating 
steam valve and a gridiron valve loosely coupled to an 
excentric-rod whereby during a portion of the longi- 
tudinal movement of said rod said exhaust valve will 
remain at rest. (8) At each end of asteam engine 


cylinder, the binati bstantially as herein- 
before described, of a semi-rotating steam-valve and a 
gridiron sliding exhaust valve, which is coupled toa 
rock shaft, and an excentric-rod which is coupled to 
all of said valves. (4) In a steam engine, the combi- 
nation, substantially as hereinbefore described, of a 
semi-rotating steam valve, a gridiron slide exhaust 
valve, and a rock shaft coupled to said exhaust valve 
by means of discs or arms and links, whereby said two 
valves may be operatively coupled to one excentric-rod 
and the exhaust valve permitted to rest in a closed 
position during a portion of the longitudinal movement 
of said rod. 
326,820. Vatve ror Steam Enaine, Jerome Wheelock, 
Worcester, Mass.—Filed June 12th, 1885. 
Claim.—{1) The combination, substantially as herein. 
before described, of a steam slide-valve, a rock shaft 
having a crank thereon, a link coupling said crank 
centrally to the valve, an arm on said rock shaft, and 
a dash-pot weight coupled to said aim, whereby said 
valve may be closed by said weight before the latter 
enters its checking and may also be permi’ 
to rest during the cushioned fall of said weight. (2) The 
combination, substantially as hereinbefore deseribed, 


of aslide exhaust valve, and a slide steam-valve co- 
operating with one cylinder-port, a rock shaft for each 
valve, coupled thereto by a crank and a link, and an 
excentric-rod, and external connections by which both 
valves are operated. (3) The combination, substanti- 
ally as hereinbefore described, of a steam engine 
cylinder and a tapered cylindrical skeletonised plug 
con ng a valve-seat and a valve, and having heads 
which afford bearings for a rock shaft by which the 

ve is operated. (4) The bination with a steam 
engine cylinder and and a skeletonised tapered cylin- 


(326.820) 


drical plug containing a flat valve seat, a slide-valve, a 
rock shaft mounted in bearings in said plug, crank on 
said rock shaft, and a link for coupling said crank to 


to the valve substantially as described. (5) The combi- 
nation, with the skeletonised plug having rock shaft 
mounted therein, and containing a valve seat and a 
slide valve coupled by a link and crank to said shaft, 
of a spring at the back of said valve, substantially as 
described, whereby regardless of the rotative adjust- 
ment of said plug in its housing, said valve be 
properly held to its seat. 


$26,941. Suarr anp Covp.ine, Arthur W. 
Browne, Westyield, N. ¥Y.— Filed December 20th, 1884. 
Claim.—A flexible shaft or coupling consisting of a 


series of substantially parallel spring plates rigidly 

connected together, substantially as described. 

326,988. Currer-neap, Franklin Holland, Grand 
Rapids, Mich.— December 24th, 1884. 

Claim. ae As a new article of manufacture, the 
cutter head having the doublecurve in one cross section 
so that the cutters at one end of the section move in a 
circle on one side of the central point of revolution and 
the teeth at the other end of the curved cross section 
move in a parallel circle on the other side of the centre 
of revolution, substantially as d . (2) The 
cutter head curved on the line of cross section, said 
curve being S shaped, and straight on the cross section 


(526.983) 


at right angles to the curved cross section, substan- 
tially as described. (3) The reversely curved cutter- 

E, provided with the teeth 11, having their one 
side filed perpendicularly to the axis of the cutter-head 
to cut perpendicular sides to a dado or widened groove 
substantially as described. (4) The reversely curved 
cutter-head I, provided with teeth 12, for raising panels, 
said teeth being filed upon one side only, so as to make 
one side of the panel, substantially as shown and 
described. 


994. Traction Encine Gear, Minard Lajever, 
Battle Creek, Mich.—Filed March 3rd, 1885. 
Claim.—{1) In a gear for traction engines, the com- 
bination with a driving shaft and a band or fly-wheel 
secured thereon of a sleeve loosely movnted on the 
shaft between the fiy-wheel and pillow block anda 
non-sliding pinion loosely mounted on the sleeve for 
transmitting power to the drive wheels, substantially 
as set fo (2) In gear for traction engines, the 
combination with the driving shaft projecting beyond 


the pillow block and having a band or fiy-wheel 
secured on its outer end, of a sleeve loosely mounted 
on the shaft between the fiy-wheel hub and pillow 
block and caused to rotate with the fly-wheel, a non- 
sliding pinion loosely mounted on the sleeve for 
actuating the drive wheels, and means for locking the 
pinion to the fly-wheel and releasing it therefrom at 
pleasure, substantially as set forth. = gear for 
ion engines, the combination with the drive 
wheel actuating pinion and the fly-wheel secured to 
the drive shaft in close proximity to the pinion, of a 
sliding key located in the hub of the fly-wheel and 
adapted to engage a notch or recess in the pinion and 
a spring-actuated wo BO holding the key in sliding 
adjustment, substantially as.set forth. (4) In gearfor 
on 


engines, the combination with the drive 


wheel actuating pinion loosely mounted on a sleeve, 
the latter being loosely mounted on the drive shaft 
and locked to the hub of the fly-wheel, of recessed 
rojections formed on the pinion, a sliding key 
aera in the hub of the fly-wheel and adapted to 
engage the recess in the pinion, and a spring-actuated 
dog for holding the key in the desired adjustment, 
substantially as set forth. 
$27,128. Sream Enoine Governor, Pardon Arming 
ton, Providence, R.I.—Filed January 80th, 1885. 
Claim.—(1) In a centrifugal governor, the combina- 
tion of the pivotted excentric B, the pivotted weight 
D, having the arm d, the arm F, the toggle link G G), 
connected at one end to the excentric, and united at 
its joint to arm F, and the spring E, connected at one 
end to the weight D, substantially as described. (2) 
The combination, with the shaft A, carrying the disc 
C, of the excentric B, pivotted to said disc by its arm 


b, the weight D, having the arm d, and pivotted to 
said disc, the sp E, secured to the Mee ow and 
standard 8, and the links F G GI, as specified. (3) 
The combination, with the shaft A, the disc C, having 
the stop ¢, the excentric B, having arm b, and pivotted 
at p tothe disc, of the weight D, having the arm d, 
and pivotted at p! to said disc, the spring E, connected 
to the weight and standard 8, the links G G!, pivotted 
at p? p®, and the link F, pivotted to the arm d and to 
the joint g, as shown and described. 


$27,151. Device ron Hotpino Cutters, Luther 
R. Faught, Philadelphia, Pa.— Filed June 23rd, 1885. 
Claim.—(1) The combination, substantially as set 
forth, of a chuck or socket having a conical or tapered 
central bore and one or more radial end slots extend- 
ing from its bore to its periphery, a nut fitting a 
recess in the chuck concentric with the bore thereof, 
and a longitudinally divided sleeve having an external 
screw thread engaging the-thread of the nut, and a 
conical or tapered bearing corresponding with the bore 
of the chuck on each side of said nut. (2) The combi- 
nation, substantially as set forth, of a conically bored 
chuck, a nut fitting a recess therein, a longitudinally 
divided sleeve fitting the bore of the chuck, and having 


an external screw thread engaging the thread of the 
nut, a boring bar or stock fitting within said sleeve, 
and aseries of cutters secured ee in said boring 
bars. (3) The combination, substantially as set forth, 
of a conically bored chuck having radial slots in its 
end extending from its bore to its periphery, a nut 
fitting a recess in the chuck concentric with its bore, 
a longitudinally divided sleeve fitting the bore of the 
chuck and having an external screw thread en 

the thread of the nut, a cutter socket fitting within 
said sleeve, and a pair of facing cutters fixed in longi- 
tudinal slots in the cutter socket and fitting in 
radial slots of the chuck. 


327,149. Device ror Mera Currers, Luther 
R. Faught, Philadelphia, Pa.—Filed November 2ist, 
1884 


. Claim.—The combirfation substantially as set forth, 
of a chuck or socket having a conical or tapered central 
bore, a nut fitting a recess in the chuck concentric 
witb the bore thereof, and a longitudinally divided 
sleeve, having an external screw thread engaging the 
thread of the nut and also a conical or tapered bearing 
corresponding with the bore of the chuck on each side 
of said nut. (2) The combination substantially as set 
forth, of a chuck or socket having a conical or tapered 
bore, a nut fitting a recess in the chuck concentric 
with its bore, a longitudinally divided sleeve fitting 
the bore of the chuck and having an external screw 
thread engaging the thread of the nut, a longitudinally 
divided bushing fitting within said sleeve, and a con- 
tinuous cutter having a series of wings or ribs in 


with a central core or body and engaging bearing 
projections on the inner surface of the bushing. (3) The 
combination, substantially as set forth, of a conically 
bored chuck, an internal nut, a longitudinally divided 
threaded sleeve fitting the bore of the chuck, and engag- 
ing the thread of the nut, and a key fitting in a key- 
way in the chuck, and engaging a slot in the sleeve. 
(4) The combination, substantially as set forth, of a 
chuck or socket having a conical or tapered bore, a nut 
fitting a recess in the chuck concentric with its bore, 
a longitudinally divided sleeve fitting the bore of the 
chuck and having an external screw thread engaging 
the thread of the nut and a longitudinally divided 
bushing fitting within said sleeve. (5) The combina- 
tion, substant ly as set forth, of a continuous cutter 
having a series of wings or ribs integral with a central 
body, and a longitudinally divided bushing having an 
externally tapered surface adapted to fit within the 
clamping sleeve of a chuck, a bore of diameter to fit 
around the wings of the cutter, and a series of internal 
projections acting as abutments for said wings. 
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ON THE CUT-OFF IN THE LARGE CYLINDER 
OF COMPOUND ENGINES. 
By Proressor R. H. 

Ir is well understood that for a given compound engine 
working under given conditions there is a certain cut-off 
in the low-pressure cylinder which is more advantageous 
than an pt The problem dealt with in this paper is 
to find, by graphic means, this best point of cut-off It is 
sometimes said that this cut-off should be determined by 
the condition that equal amounts of work should be done 
in each cylinder. little consideration, however, must 
show that the ratio of the two horse-powers developed in 
the two cylinders can be lated within wide limits to 
anything desired by suitably adjusting the ratio of the 


common exhaust pressure, then more work will be got out 
of them if they be prevented from mixing while they are 
still at different pressures and densities than can be got if 
they be allowed so to mix.” The same principle holds for 
gases as well asfor steam. As applied to engines, it means 
that the working steam or gas should not during its ex- 
pansion down to the final exhaust pressure be allowed to 
experience any sudden drop of pressure by intermixture 
with other steam or gas of te pressure. Stated in this 
simpler form, the principle must seem almost self-evident 
to the practical engineer. It is not, however, so plainly 
true as it appears at first sight, because it must not be 
forgotten that steam ae from the high-pressure 
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cylinder into an intermediate ber at lower pressure 
raises the steam in that chamber to a higher pressure, and 
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volumes of the two cylinders. This is the natural and 
readiest way of accomplishing this end. It will be seen 
from what follows that this adjustment cannot be effected 
without reference to other points, among which falls the 
low-pressure cut-off. For given relative cylinder and 
intermediate chamber volumes, no doubt the distribution 
of power between the cylinders depends on the cut-off 
adopted. But the cut-off may be designed on other prin- 
ciples and yet the designer be left full liberty to distribute 


o> 


thus, although it loses some of its own power of work, 
imparts a greater power of work to this other quantity of 
steam. This increased power will be certainly developed 
in the low-pressure cylinder. The principle enunciated 
affirms that the loss of work-power in the steam that loses 
pressure during the intermixture is greater than the gain 
of work-power by the steam which is raised in pressure. 
It is not intended to prove here the truth of the principle. 


It is very much easier to prove for gases than for steam, 
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the power as he deems best by suitably choosing the 
cylinder diameters. The proper distribution of power is 
not the subject of this article. It is assumed here that in 
accordance with this and other considerations, such as 
to uniformity of driving moment throughout 
the revolution of the crank shaft, the engineer has 
already fixed upon certain sizes for high-pressure and low- 
pressure cylinders and for intermediate chamber. 

These being settled, my object bere is to advance the 
opinion that the low-pressure cut-off should be chosen so 
as to ensure maximum thermo-dynamic efficiency ; that is, 
so as to ensure getting the largest amount of mechanical 
work out of the heat in the steam, or, the steam being 
supplied under given pressure, the maximum work per lb, 
of steam used. 

The thermo-dynamic principle involved in the present 
problem is that “ if two quantities of steam be supplied at 
different pressures and densities, and if they be used for 
mechanical work by expanding them down to a given 


but in both cases the proof is tedious and difficult. Suffice 
it to say that the author has deduced it from the funda- 
mental thermo-dynamic laws believed in by every one, and 
from the well known experimental facts regarding the 

ing, for ter shortness of expression, the inter- 
ths “middle chest” of the engine, the 
pressure in this chest is continually hg ndicator 
diagrams have often been taken from the middle chest 
which show that its pressure varies through ranges. 
A pressure gauge is permanently fixed upon it in the 
experimental engine at the Mason College, and the finger 
of this gauge oscillates sometimes so violently as to risk 
damage to the mechanism of the gauge. In order that 
there should be no drop of pressure at the exhaust of the 
steam from the small cylinder into the middle chest, the 
terminal pressure in the middle chest—z.e., the pressure at 
end of each stroke in small cylinder—must be the same as 


that in the small cylinder at exhaust. Before cut-off in 


the large cylinder the pressure in the middle chest always 
falls below the small cylinder exhaust pressure. After 
this cut-off the small piston still sweeps more exhaust 
steam into the chest, so as to luce com ion and a 
rise of pressure in the chest. e end of this compression 
curve in the chest should stand at the same height as the 
end of the expansion curve in the small cylinder. 

If this condition be attained there will be no loss of 
power by the use of two cylinders as compared with 
that obtained from a diagram formed by the simple exten- 
sion of the expansion curve in the small cylinder. Thus, 
referring to Fig. 1, if A Band A C represent the volumes 
of the high and low-pressure cylinders; if AG be the 
initial pressure, D the point of cut-off, and D E the expan- 
sion curve in the cylinder; and if this same curve 
DE be extended to F; then, if there be no drop at exhaust 
from small cylinder, the whole power developed in the 
two cylinders will correspond with the diagram G DE F, 
and C F will be the terminal pressure in the large cylinder. 
It follows that the actual expansion curve after cut-off in 
the large yy should coincide with the lower part of 
the curve D EF. 

One graphic method, therefore, of finding the proper 
low- ure cut-off is to draw out the curve of pressures 
in the large cylinder from the beginning of the stroke 
onwards until it intersects the curve EF, This intersec- 
tion gives the point of cut-off desired. This construction 
is illustrated in Figs. 1 and 2. In both of these the 
cylinder is taken as having four times the volume of the 
small cylinder, and the middle chest as having twice the 
same volume. In both the cut-off in small cylinder is 
taken at half stroke, and the e: ion curves are drawn 
out according to Rankine’s formula for adiabatic steam 
expansion. The ial expansion curve used in the con- 
struction should, of course, be adapted to the particular 

thing steam jacketting, 
e same whatever 


strokes, The expansion curves de and dH are exact 
reproductions of D H, the former being reversed in 
position. 

At the end of the high-pressure piston stroke the volume 
ab=AB of steam at pressure BE=qae is combined by 
the opening of the exhaust port with the middle chest 
volume A} of steam, which is by hypothesis at the same 
pressure. This combined volume Bb=EH is then 
expanded in Fig. 1 continuously down to cut-off in large 
cylinder. The —— curve is drawn out to the same 
formula as that for DEF. In the figure it is (EK) 
extended to the end of the large cylinder stroke line, 
although practically it is not used beyond about five- 
eighths stroke. When the cranks are at right angles this 
volume E His first compressed from end of the small cylinder 
stroke until shortly after the beginning of the low-pressure 
stroke, and then it expands once more. In Fig. 2, there- 
fore, the curve K E is extended backwards to L. 

In Fig. 1, at the dead-point O, there is the volume 
aA=bB of steam at pressure BE. When the cranks 
stand at point 1 this volume has increased by A 1, and has 
diminished by a1. The distance 61 is therefore taken in 
the dividers and plotted from 1 on line A Cin the direction 
of C tothe point p,. The volume is thus and the 
pressure therefore p, P,. This pressure is plotted off as a 
vertical ordinate at points 1 and 1, which show the posi- 
tions of the two pistons. Thus are obtained the points Q, 
and g, on the pressure curves for the working sie of the 
poset piston, and the back-pressure side of the 
small piston. By an exactly similar process the points 
Q. 7, and Q, are found. The curve Q, Q, Q, Q, is then 
drawn through these points. This intersects the curve 
DEF in the point N. This is the desired proper cut-off. 
This is all that is required for the solution of the problem 
of this article; but to illustrate further the reasoning, the 
point n in the high-pressure diagram, corresponding to N 
in the low-pressure diagram, is plotted. From x forwards, 
the large cylinder being cut-off, the steam in the middle 
chest and small cylinder is compressed until the end of the 
small piston stroke. The compression curve is shown as 
n H, terminatitig at the same level as the end of the expan- 
sion curve @H. In the example taken the low-pressure 
cut-off is found to be ‘36 by measurement to the point N 
on the diagram. The indicator di of the small 
cylinder is gdenH. That of the large cylinder is 
Q, Q,Q, NF with the back-pressure line, which is not 
drawn in the diagram, as it has nothing to do with our 
construction. If an hyperbolic expansion curve had been 
used instead of Rankine’s adiabatic curve, the cut-off 
found would have been ‘33. This is very little different 
from that obtained in Fig. 1, namely, ‘36. 

If the cranks are at right angles (see Fig. 2) when the 
dead point O of small nage is reached, the large piston 
is at -stroke, and the valve to large cylinder is—or 
ought to be—already closed. We, therefore, start with 
the volume Aa at re ae = BE, which is gradually 
compressed by the back stroke of small piston until this 

es mid-stroke at point 3. The compression curve 
eqo is plotted out by taking the volumes Al A2 A3 
—1 23 on line a b—and finding the corresponding pres- 
sures from curve EL. The steam now flows into the 
large cylinder, and the arrangement of the diagram 
renders it easy by following the same method as explained 
in Fig. 1 to find the pressures for the successive simul- 
taneous positions occupied by the pistons. The pressure 
continues to rise for a short pated shen 15 deg. rota- 


tion of the cranks—in consequence of the slowness of the 
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motion of the large piston and the relatively rapid motion 
of the smaller piston. When the velocity of the 
piston has become jth that of small piston, the highest 
pressure is reached, and it then rapidly lowers. The 
curves Q,Q,N Q,Q, and ¢,¢,n” are thus obtained, the 
former intersecting D EF in N, and n being deduced 
from the position of N. The compression curve n H may 
then be drawnin. The desired low-pressure cut-off is at 
N, and measures on the diagram ‘27 of the stroke. If the 
hyperbolic curve had been used the cut-off ‘26 would have 
been obtained. 

Another obvious graphic method of solving the problem 
is to draw in the compression curve H » backwards, start- 
ing from H with the volume Q,H of the middle chest to 
its intersection n with the curve egg. This intersection 
being found, the corresponding position of the large 
piston is found, and this taken as the point of cut-off. 
This latter construction is in two respects preferable to the 
first : Firstly, because the intersection of n of the two 
curves is a more sharply defined one than that of N ; 
secondly, because the first process tacitly assumes that the 
expansion curves occurring are “reversible” ones; that is, 
that the compression curves follow the same general law 
as the expansion curves. This would be true if the 
expansions and compressions were really adiabatic, that 
is, if the steam did not give and tske any heat from the 
cylinder walls. Such is not tte actual case. however. 
The second construction does rot depend for it: accuracy 
on any such assumption. Tle compression curves H x 
and eg,—Fig. 2—may be drawn in according to a different 
law from that of the expansion curves D E F and E P K, 
the difference being an allowance for the non-r-versal of 
the conducting action of the cylinder and middle-chest 
walls during expansion and compression. The conduction 
to and from these walls has probably the effect of always 
_— the proper point of cut-off later than that obtained 

y means of the adiabatic curve. 

The draughtsman using these constructions will at once 
recognise that for the simple finding of the point of cut-off 
it is quite unnecessary to draw in the complete curves as 
in the illustrations, where they are only inserted for the 
sake of explanation. Only those small portions of the 
curves near where the intersection is guessed to lie need be 
drawn in. It is better to draw in those small portions 
accurately than the complete curves inexactly. 

If the hyperbolic expansion curve be assumed as 
approximately correct, it is not difficult to solve this pro- 
blem algebraically. The following two formulas are 
deduced. In these r means the reciprocal of the cut-off in 
the large cylinder ; m the ratio of large cylinder volume to 
that of small cylinder ; and » the ratio of middle chest 
volume to that of small cylinder. The effect clearance 
volumes is neglected in the formulas. 

For cranks in line or opposite each other, 


anm+i1 
n+1 
For cranks at right angles, 
2 1 2mn 1 
Or for easier calculation of the curves in Fig. 4, 
r—2/r—-—1 


The results of these two formulas are contained in the 
diagrams Figs. 3 and 4. 
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Ratio of volume of middle chest to that of small cylinder. 


The vertical heights of the curves give the secigwonale 
of the low-pressure cuts-off. The Mecigoutal ordinates 


give the ratios of volumes of middle chest and high-pressure 
cylinder. As the volume of the middle chest mes 
larger, the cut-off becomes earlier, and aoevonshes the 
limit (small cylinder volume + cylinder volume). 
This is also evident from Figs. 1 and 2. As the chest 


becomes larger, the curve Q, N becomes more and 


large | more nearly coincident with the horizontal line Q, E, and 


the point N approaches the limitii ition E. 

The question of ease of darting ‘hab not been noticed 
here, as it does not bear directly on the problem in hand. 
It is to be noticed, however, that the constructions ex- 
plained always give the cut-off in the large cylinder 
earlier than half stroke. This cut-off again, it should be 
observed, is entirely independent of the cut-off in the high- 
pressure cylinder. A glance at the diagrams will also 
show that, with the cylinder ratio 4 and a small cylinder 
cut-off as early as one-half, the horse-power of the large 
cylinder is greatly in excess of that of the small cylinder, 
unless the condenser back-pressure be unusually high. 

For starting the writer has not seen anywhere stated 
any objections to the simple plan of having fresh steam 
from the boiler led to both ends of both cylinders by 
special pipes of small size, the admission being controlled 
by a two-way cock worked by hand. 


RARE MINERALS FOR MANUFACTURING 
PURPOSES. 

OLD-ESTABLISHED trades which require minerals for manufacturing 
purposes have necessarily old-established and well-known sources 
of supply; but in the case of certain new undertakings, 
and in attempting new discoveries, manufacturers sometimes 
find it difficult to obtain a sample of a rare mineral to make a 
beginning, scientific mineralogists being a small body, and, as a 
rule, far removed in their studies from the commercial world. 
When scientific men or manufacturers want such out-of-the-way 
minerals, they are usually not long in discovering by inquiry 
that Mr. J. R. Gregory, of Charlotte-street, Fitzroy-square, 
London, has made it the business of his life to collect and keep 
on hand for sale many hundreds of specimens of such minerals, 
most of which perhaps may not be required for utilitarian 
purposes more than once in a century. Recently some scientific 
men at Cambridge, who required a lens to resist the action of 
heat in order to observe certain phenomena which take place at 
high temperatures, sought out Mr. Gregory, not only to find an 
optically suitable and colourless sapphire for the purpose, but to 
discover a man to grind and polish it into a lens, there being a 
difficulty in inducing ordinary lens grinders to undertake work 
so far removed from their accustomed practice. When the 
electric lighting “boom” was in full force, several electrical 
engineers sought out Mr. Gregory for quantities of steatite 
softer than that used for gas burners, there being a soft kind 
which is easily turned in the lathe, which resists the action 
of acid vapours, the action of heat, and, at the same 
time, is a fair non-conductor thereof. In original inorganic 
chemical research, when workers require exceedingly rare 
substances, such as even wholesale manufacturing chemists on 
an extensive scale do not keep on hand, there is no resource but 
to obtain samples of the mineral containing the substance and 
to extract the latter therefrom themselves, 

Recently we inspected Mr. Gregory’s museum-like establish- 
ment, and among other matters he stated his experience in 
regard to carbon for diamond drills. The crystalline diamond 
is not good for boring purposes, because it has cleavage planes, 
and splits along those planes in boring operations. There is an 
inferior South African diamond which in the rough is rounded 
outside, so as to resemble real bort, and it is known as “Cape 
bort.” In use its rounded surface begins to split off, and the 
ill-effects of the cleavage planes become manifest. It is worth 
5s. or 6s. a carat, whilst real bort, which comes from Brazil, is 
worth 40s. or 50s. a carat. The Brazilian bort shows some 
traces of crystallisation, or rather of a fibrous radiated struc- 
ture, but then the pressure acts nearly equally upon it in all 
directions. The best carbon for boring purposes is “ carbonado ;” 
it comes from Bahia, in Brazil, and is amorphous. Some 
specimens, when fractured, have, says Mr. Gregory, a somewhat 
spongy texture, others are compact, and bear the same relation 
to the diamond proper that emery does to the crystallised 
sapphire. Carbonado is found as small black pebbles in the 
detritus of rivers ; it is associated with gravel, but not usually 
with the true diamond ; its specific gravity varies from 3°012 to 
3°416. The compact variety some two or three years ago was 
worth £4 a carat, now its value is but 30s. to 35s. a carat. The 
supply is limited, and is in the hands of a few capitalists. It is 
freely used by Californian mining companies, and for Govern- 
ment work in Australia. The largest consumers in England are 
the Diamond Drill Company. The commercial advantages of 
the use of carbonado as compared with steel come out chiefly 
when excessively hard rocks have to be bored ; with soft rocks 
the advantage, where it exists, is not manifested so strongly. 
Some of the “crowns,” of large drills, 10in. in diameter, armed 
with the best carbonado, have been known to be worth £2000 
each ; each piece of carbonado fixed in such drills usually weighs 
from four to six carats. The pieces in the small drills used for 
boring holes for blasting purposes usually weigh from half a 
carat to one carat. There is an increasing demand for large 
pieces of carbonado, which in the long run are cheaper in use 
than the small ones. An interesting geological problem was 
solved by the diamond drill in boring the deep well for Meux’s 
Brewery in London. The boring passed from the upper oolite 
direct to the Devonian rocks, which are older than the coal 
formations, and settled the question that there is no coal under 
the oolite there, or anywhere to the eastward thereof; but the 
speculation still holds good that possibly coal may be found in 

ent or Surrey. Carbonado is specially useful in dressing mill- 
stones, and it is reported that it is getting into use in America 
for turning steel tools. Once a Birmingham firm consulted 
Mr. Gregory about using a tool for special turning purposes in 
the place of steel. He recommended a tool made of carbonado, 
but there were two difficulties in the way. In the first place, 
the problem of grinding the tool had to be faced; and in the 
second, it was necessary to build it up of small parts because of 
the minute dimensions of the pieces of raw material. One or 
two regular diamond polishers were applied to, but would not 
undertake work so much removed from their ordinary practice, 
so the manufacturing firm which required the tool put one of 
their own men at the work for some months; in the end he 
overcame the difficulties of his unaccustomed task, a carbonado 
tool was built up of small segments, and in use it was found to 
be admirably adapted to the purpose for which it was con- 
structed. 


Of late years there has been a greatly increased demand for 


chrysotile contains 12 to 14 per cent. of water. The Greeks 
named asbestos “amianthus,” or “the undefiled,” because it 
could be cleansed by the simple device of throwing it into the 
fire. At one time asbestos cost about £6 per cwt.; now it can 
be had from £10 per ton, the difference in price being the result 
of the operation of the law that supply meets the demand. 
Mountain leather and mountain cork are varieties of asbestos, 
Mountain leather occurs in flexible flat pieces, in which the 
fibres are interwoven; it has much the aspect of leather, and 
when very compact is known as mountain wood. A sample of 
mountain leather analysed by Dr. Thomson was found to consist 
of silica, 57°65; magnesia, 2°06; lime, 10°0; alumina, 9°5; pro- 
toxide of iron, 5°8; and water, 21°7, A sample of mountain 
wood from the Tyrol consisted of silica, 54°92; magnesia, 26°08 ; 
alumina, 1°64; protoxide of iron, 12°6; and water, 5°28. Moun- 
tain cork from Piedmont—-silica, 57°75; magnesia, 10°85; lime, 
14°05; protoxide of iron, 18°90; alumina, 1°95; and protoxide 
of manganese, 1°85. It has a loose felt-like texture, and floats 
on water. 

Beauxite is a valuable mineral for the beds of furnaces and 
for the manufacture of aluminium ; the best comes from Beaux 
in the South of France ; another variety is found near Belfast, 
and is largely used in the North of England. Cryolite is used 
as a flux for the beauxite in the manufacture of aluminium. At 
one time the cryolite itself was used as the source of that 
metal. Beauxite consists chiefly of alumina and iron, with a 
little tartaric acid ; the white variety contains 21 per cent. of 
silica, Sometimes beauxite contains enough iron to be regarded 
as aniron ore. Cryolite, which means “ice stone,” is plentiful 
in Greenland ; its composition is aluminium, 13 ; sodium, 32°8 ; 
fluorine, 54°2. It is fusible in the flame of a candle, giving off 
some of its fluorine, which is at once transformed into hydro- 
fluoric acid by the moisture in the air. The Americans use 
eryolite in the manufacture of soda, and of a white glass 
resembling porcelain. 

Among the mineral curiosities we examined in the collection 
of Mr. Gregory was some elaterite, otherwise known as mineral 
india-rubber, subterranean fungus, and elastic bitumen. In the 
early part of the present century the sole source of supply of 
this curious mineral was the lead mine of Odin, at Castleton, 
Derbyshire. At present the mine is unworked, but it is 
exploited at times by workmen who make arrangements with 
the owner. Elaterite is now said to be found also at St. 
Bernard’s Well, near Edinburgh; Chapel quarries, Fifeshire ; 
a coal mine at Montrelais ; at Neufchatel; and on the island of 
Zante. The Castleton samples are some of them nearly as soft 
as size, and the remainder of much the same consistency as 
india-rubber. They are all black or brownish-black by reflected 
light, and dark orange red or brown by transmitted light. 
When a large lump is cut through the centre it is often found 
to be fawn-coloured in the middle, and it darkens by exposure 
for a few weeks to the air. It is said to be of a very insoluble 
nature. Johnston records that when he treated a mass of it 
with ether but 18 per cent. dissolved ; by analysis he discovered 
it to consist of about 85 per cent. carbon and 12 per cent. of 
hydrogen, with probably 2 or 3 per cent. of oxygen. Occa- 
sionally samples of elaterite are hard and brittle. In the old 
lead mine of Settling Stones, Northumberland, a mineral resin 
somewhat resembling elaterite is found in drops more or less 
rounded or flattened ; these drops incrust the rocky walls of the 
vein. It is hard, brittle under the hammer, does not melt at 
205 deg. Cent., burns in the flame of a candle, varies from pale 
yellow to deep red in colour, and consists of carbon, 85'133 ; 
hydrogen, 10°853; ash, 3°256; total, 99°242. 

Cesium is the most electro-positive of all the metals, its 
affinity for oxygen is stronger than that of potassium, its basic 
oxide ceesia is a most powerful caustic, which, when heated, 
attacks even platinum. Casium was one of the exceedingly 
rare metals discovered by Bunsen and Kirchoff in the early days 
of spectrum analysis. By boiling down 140 gallons of the water 
of the Durkheim spring they obtained in the saline residue one 
grain of a salt of cesium. Ordinary lepidolite contains but 
traces of cesium, but a variety found at Hebron, in the United 
States, yields 0°24 per cent. of the metal. Pisani, however, in 
1864, discovered cxsia to the extent of 34 cent. in a mineral 
named pollux, obtained from the island of Elba, in which 
locality it occurs with petalite. Pollux, of which small specimens 
are in Mr. Gregory’s collection, is colourless, glassy, or gum-like 
externally, and fuses with difficulty ; it consists, by Pisani’s 
analysis, of 34°07 per cent. cesia, 44°03 silica, 15°97 alumina, 
3°88 soda and lithia, 2°40 water, 0°68 lime, and 0°68 iron. 
Pollux colours the blow-pipe flame, yellow; it is slowly decom- 
posed by hydrochloric acid, with separation of pulverulent 
silica, 

In the earlier days of his researches on heat, Professor Tyn- 
dall sought Mr. Gregory for specimens of rocksalt adapted to 
his purposes, and it may here be mentioned in passing, that it is 
a noticeable thing about natural rocksalt crystals, that if they 
have a blue or pinkish hue, and be dissolved in water, all the 
colour disappears in the artificial crystals afterwards formed by 
evaporation. Probably the colouring matter is of an organic 
nature, and is separated by the recrystallisation. The colourin, 
matter of the quartz crystals known as amethyst, is onsen, | 
by geological chemists to be of organic origin. 

In a collection of out-of-the-way minerals numbering several 
hundreds of specimens, many chemical curiosities, besides those 
we have mentioned, are of course included; but enough has been 
said to interest readers in an establishment, of the existence of 
which few English scientific men engaged in original experi- 
mental chemical research, have not once or more in their lives 
felt the benefit. 


Kinc’s ENGINEERING SocreTy.—At a general meeting 
held on Tuesday, November 17th, Mr. A. Collins read a paper on 
“* Well Sinking.” The author alluded slightly to the geological 

ints of the subject, referring chiefly to the machinery used in 

ring wells. He pointed out the utility of the various slide joints 
and free falling tools, and described several artesian wells, and the 
tools used in boring, with the patent tube wells used in the Soudan. 
In conclusion, he gave a brief description of the wells in Trafalgar- 
square. The paper was illustrated by coloured diagrams, 

STEAMERS IN BuRMAH.—The line of steamers which navigate the 
Irrawddy are known as the Irrawaddy Flotilla, and comprise about 40 
steamers and 50large cargoand ee flats. A writerin the Nauti- 
cal Gazette says the Flotilla Company has now twelve mail 
steamersrunning the mails to Mandalay, the capital of Upper Burmah 
and670 miles fromRangoon, while each tow two large cargo flats of 600 
tons burden, one oneach side. The steamers are about 275ft. long, 
with a mean draught of 4ft. 6in., hurricane deck, and fitted wit 
paddle engines 700 indicated-horse power. They do the whole 
dist: to Mandalay in about 100 steaming hours with flats in tow 


asbestos; the sources of supply are abundant, especially in 
Australia, but of late much has been sent to England from the 
United States which is not really asbestos, but chrysotile, which 
is fibrous serpentine ; it includes most of the silky amianthus of 
serpentine rocks. It is either used by itself, or to adulterate 
asbestos. Chrysotile is a silicate of magnesia, and asbestos is a 


silicate of alumina; the former occurs in fibres about 2in. long, 
and the latter in fibres sometimes as much as 30in. long; 


against the stream, and in 65 hours on the return trip. A new 
steamer has just been put together and launched by the sa] 
Company at its dockyard at Dalla Rangoon, which is a splendi 
advance on anything hitherto working on the river. The new boat 
named the Mindoon, was built firstly by Messrs. Denny and Oo., 
of Dumbarton, taken to pieces and shipped to Rangoon, where 
netive rivetiers, under European superintendence, speedily put her 
together. 
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TELEGRAPHY BY SIGHT SIGNALLING, OR 
“TELEGRAPHIE OPTIQUE.” 
No. II. 
A FIELD instrument consists essentially of the following 
parts: (1) An “objective of emission” or lens; (2) a mani- 
pulator; (3) glass for observation of signals received ; 


(4) a petroleum lamp with flat wick to be used in the 
absence of sun. The whole is mounted on a tripod. 

The Manipulator—At about 8 or 10 cm. (3in. to 4in.) 
in front of the lamp § is a shutter of iron E E—Fig. 10— 
perforated with a circular opening of a diameter slightly 
greater than that of the conical beam of light at this point. 
Between this shutter and the lamp is the manipulator A A,. 
It is formed—vide Fig. 11—of a plate F of platinum, 
moved by a lever G worked by a pedal acting against a 
_— R. The pedal is pressed to allow the beam to pass 
through the opening. The spring shuts it off when the 
pedal is released. By this means Morse signals of long 
and short duration are sent. The lever G holds the plate 
F in the position required to allow the beam to pass and 
give a continuous light. The glass for receiving or read- 
ing signals is fixed parallel to the axis of emission, and 
— to be kept exactly in its place. This is done by 
holding the tube by two sliding pieces, one vertical and 
the other horizontal, and two micrometer screws. Fig. 12 
shows the arrangement of the apparatus. A tube and 
socket D D is placed behind the light containing, first, two 
converging lenses A and B, and secondly, a glass m m with 


micrometer lines. Some distinct object about 2 kilos. 
(1} miles), is observed and brought exactly on the cross lines 


of observation with the straight edge A B, which forms 
the base of the heliostat. This is placed in the meridian, 
or true north and south line, by means of a compass. The 
instrument is then, of course, placed so as to enable it to 
be made to follow the 
movement of 
the sun by clockwork 
like an equatorial tele- 
scope. Thus the solar 
rays are constantly re- 
flected from the first to 
the second mirror, and 
then directed as a beam 
of parallel rays by the 
object of emission or 
principal lens towards 
the desired point. 
Signal instruments in 
masked positions differ 
from the above only in 
the fact that, being 
concealed in shadow, 
they ought to offer the 
smallest possible surface 
and visible parts beyond 
the edgeof the luminous 
beam thrown. They 
are constructed so as to diminish as much as ible 
the front parts so as to enter a loophole, and to place 
in the hinder portion all the working parts. Thus, 
in these instruments the observing glass, instead of 
being fixed on the upper 
part of the case, is in 
the interior. The lamp 
is placed in a cage or 
lantern in a case, which 
' is fixed on the hinder 
‘ end of the frame. 
\ Lastly, the little mirror 
for the concentration of 
the rays of the light is 
fixed—vide Fig. 17—inside the case. Fig. 18 shows a simi- 
lar instrument worked by solar light. ese instruments 
for masked positions actually form part of the stores pro- 
vided for the defence of the country, and would render in 
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of the micrometer of the mirror m m'. This determines. 
the optical axis of the instrument; the observing glass 
must be brought to agree with this, and then fixed by its 
screws, 

Regulation or adjustment of the light.—The petroleum 
lamp for signals may be adjusted by the tube D D, which is 
pushed in or drawn out until the flame occupies the vertical 
diameter of the reticule. This tube is now removed and 
replaced by a concave mirror P, Fig. 10, which gives, of 
course, an inverted image of the flame. By looking 
through the objective of emission, or large lens, the image 
of y flame is bronght to be exactly covered by the flame 
itself. 

Upon the source of light depends the efficiency of the 
communication by ——. The best result is obtained by 
cutting the wick of the lamp slightly convex with scissors, 
removing all corners, 
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A petroleum lamp with flat wick can almost always be 
used, that is, by night, or on a cloudy butclearday. When 
it is possible the sunlight is used with the increased range 
of signalling, indicated by the table before given. The 
solar light is received and wrod by two means—first, 
by mirrors; secondly, by a heliostat. On the first system 
the sun’s rays are received on a plane mirror R—Fig. 13 
—which is attached to the case of the instrument. The rays 
are reflected from R on to another mirror R'—vide Fig. 13 
—which is fixed on a socket, of which the axis coincides 
with the optical axis of the instrument. The beam of 
solar rays are brought to converge by the lens m m' in the 
socket, and then directed on the objective of emission or 
principal lens M M'. In its passage it the slide 
and manipulator above described, when the rays are 
brought in near the focus. To follow the movement of 
the sun the mirror R' ought to be moved about every 
three minutes by hand. e mirror R fixed on the instru- 
ment may be dispensed with if necessary. The heliostat 
consists of two circular mirrors of the same diameter, 
centred exactly on the axis of a system of clockwork— 
vide Fig. 14 and 15. The axis A A’—Fig. 16—is set at 
an angle, as in Fig. 15, equal to the latitude of the place 


war service of the highest importance. They put for- 
tresses in communication with one another so as to prevent 
any surprise. The smallest instruments of 0°350 metre— 
13'8in.—with an objective 
of 67 mm.—2°6in.—in the 
observing glass, could 
communicate at a distance 
of 50 to 60 kilos.—31 to 
nearly 38 miles. The 
pattern of 0°45 metre, 
with an objective of 
81 mm.—3'lin.—is effec- 
tual generally up _ to 
90 kilos.—nearly 56 miles 
—and occasionally up to 
130kilos.—nearly81 miles, 
The large pattern of 0°60 
metre diameter, with ob- 
ject glass of 108 mm.— 
4'25in.—diameter, has a 
range generally of from 120 to 130 kilos.—74 to 81 
miles nearly—and in very clear weather to over 200 kilos. 
—124 miles. It is unnecessary to add that these great 
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of them shows a continuous ag by means of the manipu- 
lator as above described. e station which wishes to 
signal then begins employing the Morse alphabet so soon 
as the receiving station replied by masking its light. 
The manipulation should be slow and well marked, and 
the intervals between the words purposely exaggerated. 
When a mistake or difficulty arises, the receiving station 
stops further communication by showing a continuous 
light for about ten seconds. e sender, who always 
keeps an eye to the receiving glass, stops as soon as he 

receives the continuous light, and repeats the word thus 
interrupted. As soon as the transmission is ended, the 
receiving station repeats a sort of summary of the mes- 
sage with the numbers, the proper names, and most 
important words employed. At the conclusion of the 
transmission both stations show continuous light. If one 
shuts off its light it is taken as an indication that it has a 
message to communicate ; the other station replies by 
shutting off also, and then the work of transmission begins 
After each letter the receiving station sends a flash to 
indicate that it has been properly read. Should one 
escape, the correspondence is interrupted by the receiving 
station making a continuous light, when the sender 
repeats the word in progress as noticed above. 

These rules, with other minor ones, prevent confusion 
and delay. It is difficult to exaggerate the national im- 
portance of such work on service. In war, the const-nt 
change of position of the divisions to which the telegraph 
corps belong demands great judgment on the part of those 
who have to select the best signal stations while conform- 
ing to the movements of their corps. Each station should 
be furnished with a map, a compass, andareporter. When 
an operative learns the position of a station with which it 
is desired to discover and to communicate with, he begins 
to get his map oriented, z.¢., placed truly with regard to 
the points of the compass. To do this, he places the 
compass on one of the sides of his map, and by it bring the 
meridian lines in his map truly N and §, by which he is 
able, with the help and information of the reporter, to 
calculate and trace the direction in which he should point 
his instrument so as to discover his correspondent. When 
the posts are shifting ones the operation becomes more 
difficult. The two correspondents divide the ground to be 
scanned in sections, and each sweeps his glass over the 
= where he supposes the other station to be esta- 

lished. The instrument is in the meantime kept turning 
on its axis, the beam of light being made to sweep the 
ground. The field of the glass being double, about double 
that required for working, the two posts sooner or later 
discover each other by dividing the ground carefully. In 
order to avoid loss of time, the stations called to ane 
messages frequently adopt certain hours for the wor 
Under opposite conditions coloured lights and other similar 
means may be employed. 


Signal telegraphy, from its nature, presents an advan- 
tage, and pig other hand inconvenience, in the fact 
that it leaves no automatic trace or record of its messages. 
The advantage is obvious in the case when captured by the 
enemy. The inconvenience is felt when telegraph m 
are sent or read badly. Even a summary still leaves some 
ambiguity. It is to be feared also that an enemy might cause 
confusion by sending false messages. The remedy for this 
must be sought in the cryptograph system, being employed, 
at all events, in case of suspicion arising based on words 
pryriously chosen of which the enemy can have no know- 


> to the automatic record of mannge, which if not em- 
ployed in the first line of an army, might render great ser- 
vice in the signalling between observatories of strong places, 
no satisfactory solution of the question has yet been arrived 
at. It has been proposed that the sender should, by the 
manipulator, work the key of a Morse recorder, by which 
a trace of the message sent would be preserved on a strip 
of paper. The time required for transmission would, of 
course, be thus greatly increased, but the principal objection 
lies in the fact of the increase of muscular work thrown 
on the telegraphist. Obliged to have his eye at the 
receiving glass with constant attention at the same time 
that he works the manipulator, or that he calls out loudly 
the signals read, the operator requires asimple manipulator, 
and to escape all unnecessary work of any kind. Also no 
great success has been achieved by this class of instrument. 
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ranges call for well-trained operators, and that the instru- 
ments at each station shoul be of the same diameter. 
Otherwise the effective range is intermediate between 
those which correspond to the greater and smaller instru- 
ment. This system of signalling, as above said, is liable 
to interruption by fog and smoke, however thin. Also 
the peroieam lamps require great care. They may form 

smoke sufficient to interrupt communication of signals. 
For the working of each instrument two telegraphists are 
required ; one makes and calls out the signals as fast as 
he receives them, and the other writes them down. Two 
field telegraph stations come into communication by first 
establishing a line of intercommunication. This js not 
always easy, and in the face of an enemy demands a cool- 
ness and cou of which numerous examples have been 
by our telegraphists during the late wars. 
en two stations are brought into communication, each 


Two French officers independently arriving at similar 
ideas, have hit on a better notion in proposing to receive 
directly on their course the signals of a beam of light. 
This is done by using the peculiar property of selenium of 
becoming a good conductor of a current of electricity under 
the action of light, while it resists it absolutely in dark- 
ness. This effect also is produced without any sensible 
development of mechanical work. If, then, in the path of 
a beam of light, or even a part of this beam, is inter 
a fragment of selenium placed in the short. or local circuit 
of a battery, it is easy to see how a sensible form of Morse 
recorder may be worked. Practically many difficulties 
arise, the selenium eran A loses its property ; neverthe- 
less, we may hope eventually for the success which such 


an invention well deserves. Again, the ray of light may 
be received on a band prepared in gelatine with bromide 
of silver. This sensitive band or strip is worked, that is 
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unrolled and rolled, by means of clockwork and a dark 
box chamber. Very satisfactory results, however, have 
not been obtained owing to the length of the signals and 
the necessary mechanism. The projectors used for distant 
signalling from fortresses or ships have also received an 
application of the sight telegraphy. For this purpose 

essrs, Sauter, Lemonnier, and Co., the ingenious Paris 
manufacturers, have added to the usual instruments turned 
out of their factories special arrangements for shutting off 
the light. Vide Figs. 19 and 20 below. 

The principle is as follows. When the projector has its 
axis directed towards clouds in the direction of the receiv- 
ing station, the light signals act on the cloud, which forms 
a kind of screen for them to play upon. By this means 
Morse signals can be seen a long distance. This system, 
of which the chief drawback is the necessity for a cloudy 
sky, enables two observing stations, whose direct view is 
impeded by the curve of the earth, to communicate easily 
at a distance of 60 to 80 kilos —38 to 50 miles. Of course a 

igh command is a great advan to a telegraph station. 
e apparatus shown in Figs. 19 and 20 allows signals 

to be made in three ways. (1) On clouds, the mirror is 
elevated for this, and the projector so directed as to light 
up the most distant clouds. The movement of the shutter 
E placed between the lamp and mirror of the projector 


Altogether it may be said that tel hy by optical 
has developed rapidly the last few 
years, and has taken a remarkable in military and 
scientific operations. Thanks to his work in this way, 
Colonel Perrier has performed operations of esy 
hitherto impracticable, notably the measurement of an arc 
of meridian running through ce and Spain. Recently 
an optical communication established between the islands 
of Maurice and Réunion, 215 kilos.—134 miles—apart, 
with instruments of 0°6 metres lent by the War Depart- 
ment, proved that in certain cases the costly a of a 
submarine cable may be avoided, being replaced by light 
signalling. 


THE ANTWERP EXHIBITION. 
No. X. 


TueE locomotive engines exhibited at Antwerp possess 
much interest; they are one and all unlike English engines, 
but it does not follow that, as some persons have unwisely 
said, they are all wrong. The great virtue of the locomo- 
tive is that it adapts itself with wonderful ease to very vary- 
ing conditions. The fuel used on the Continent is, as a 

e, much inferior to that employed in England. A small 
poor coal cannot be burned in deep fire-boxes; it must be 
spread in thin layers over a very large grate; and when we 
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stops the a of light, lets them + and thus uces , consider that the engines have to surmount steep inclines 
on the clouds the long or short Morse signals. (2) Com- | with very heavy trains, it will be readily understood that 


munication with isolated stations. When two isolated | their dimensions must be considerable, and their design to 
posts a short distance apart—say, 3 or 4 kilos. (2 or 24 | English eyes abnormal. 


miles)—wish to communicate, the mirror A is placed on its 


e illustrate this week on page 411 a tank engine con- 


support B; the beam of light reflected by the mirror forms | structed by Messrs. Cail and Co., for the Metropolitan 

a luminous vertical brush. In turning the mirror A through | lines of the Chemin de Fer de l'Ouest. This engine con- 

about 90 deg. on a horizontal axis, the brush becomes | sumes good coal or briquettes, and the fire-box is not un- 
t 


horizontal. is thus possible to signal at unequal inter- | 
vals, and toso supply the usual signs. (3) Communication | 
at night over entire horizon for a short distance, say, 3 kilos, © 
(2 miles), as often happens with ships at sea. The mirror 
A is fixed to throw a beam of light vertically upwards on | 
a white balloon about 15 metres (50ft.) above it. This is | 
visible everywhere, and on it, by working the shutter, the | 
necessary light signals may be made. This ingenious | 
device, however, is dependent on a favourable state of the | 
atmosphere, and could hardly be executed outside the fleet. | 
To sum up, the important work done by signal telegraph | 
in its application above described, when working under | 
difficulties, promises for it an important future for military 
engineering and scientific work generally. 

A few words may be added with advantage on army 
and navy hand-signalling. Captain Gaumet pro a 
system to which he vv the word “ télélogue”—distant 
speaking. It depended on the power to see coloured or 
luminous —. He employed large silver letters on a 
black ground. The details of the system need hardly be 
here discussed. For a range of 4 kilos. (2 wor an 
instrument of 2 kilogs. weight (4$ lb.) is sufficient. The 
inventor considers that this system might be brought to 
such a scale as to work toa of 12 kilos. (74 miles). 
It is, however, too feeble for public service of any kind. 

The French army employ flags and lights, and the Morse 
code of signals, but both hands are employed, by which 
means much more distinct signals can be sent than by the 

ingle-hand system. At night lanterns shown for long 
short times are used. 

Signals with illuminated — balloons have been 
tried, and success may be ieved on the system of 
illuminating them from below. If, however, a light be 
_ in the car of a balloon it is impossible to control the 

irection in which it is projected owing to the constant 

n the Navy, si on the usual system are em- 
ployed, and between ships and land, semaphore signals are 
employed. The combinations are analogous to the Cha 
system. Hand signals are also emplo 1 the Navy. In 
future, doubtless, the telephone and the signal system des- 
cribed above will modify the old signal system. The con- 
—_ a of ships at sea, however, must always cause 

ifficulty in directi' . At night signal lightstake the 
place of flags, and 4 ave and reflectors are employed. 


usually large ; it is a type of engine which has proved 
quite satisfactory, and we have no ‘doubt that a tolerably 
full description of it will prove acceptable to our readers. 
The cylinders we may premise are 17in. diameter, 23sin. 
stroke, and the six coupled wheels are 5ft. diameter, when 
a little worn on the tread. The tractive effort of the 
engine is 113 lb. per pound of average cylinder pressure. 
This represents a very powerful machine. 

The Western Railway Company designed and constructed 
in 1883 and 1884 a six-coupled tank engine, for working 
branch lines with sharp curves and heavy gradients. The 
engine could run with either end in front equally well. 
The design of the engine was such that the greatest weight 
put on one axle was 13 tons, and the tanks carried water 
enough for a run of eighteen or twenty miles, An engine 
of this type, constructed at the company’s works, Sotteville, 
near Rouen, was exhibited at Rouen last year. Thirty 
engines of this type were built, and gave so much satisfac- 
tion that the company resolved to try them on its Paris 
metropolitan lines, notably that from St. Cloud to l’Etang 
la Ville, with a number of inclines of 1 in 66, and, secondly, 
the Paris and St. Germain line, with a continuous incline 
from Le Peeq to St. Germain, rising at the end to 1 in 29. 
Before the advent of the new engines, the trains were 
worked as far as Le Peeq by the ordinary engines employed 
on the line. The train was taken on from Le Peeq to St. 
Germain by a e six-coupled engine, with wheels 
4ft. 3in. diameter. is caused a detention of five minutes 
at least, and was very inconvenient in various wa’ It 
became highly desirable to run the whole trip with one 
engine. As the branchlineengines to which we havereferred 
were deemed to have wheels rather too small for a 
of 36 miles an hour—that attained on the Paris and St. 
Germain line—a new design was got out, almost identical 
with that of the branch line engines, but with wheels 5ft. 
high instead of 4ft. 8in. The'result is the engine shown 
at Antwerp. Furthermore, the engine is fitted with the 
Westinghouse brake, in use on all the Western Company’s 
trains. The conditions could not be satisfied without 
adding a little to the weight of the engine. To keep down 
weight, ingot iron plates—tole de fer fendu—were used in 
the construction of the boiler instead of iron. By this 
about half a ton wassaved. Very careful draughtsmen got 
out designs, which were prepared both in the company’s 


own drawing-offices and those of Messrs. Cail, in order that 


the weights ee be distributed to the best advantage. 


The principal dimensions are given in the accompanying 
table :— 
Grate— 
. 9in, 
Width Sft. Shin, 
Surface 17 ft. 
Fire-box— 
Height in front ... Aft. Sin. 
Heating surface—fire-box... ... ... ... ft. 
Diameter of steam pipes... ... ... 4in. 
Diameter of chimney inside ... ... ... ... 16hin. 
Height above raillevel ... ... I4ft, 
Frames— 
Length of engine from buffer to buffer... ... 26ft, 5in. 
Thickness of frames... ... ... ... lim 
Wheels— 
Jow 
Leading, diameter .. ... 6°69in. 
Middle, diameter ... ... ... 7°48in. 
Crank pins— 
Main, diameter 7°48in. 
Cou 0. 
3°50in. 
Leading to middl Tt. O4i 
Total 13ft. 1din. 
Springs— 
Cylinders— 
of connecting-rod ... Oft, 8°8in. 
Stroke of slide valves... 
Weight— 
Of water in tanks 3°8 tons 
Of coal in bunkers 1°0 ton 
Of coal in fur 4 cwt. 


Weight of engine, full (equally distributed) 39 tons 
Bite, Git, amply... .. . 

The boiler is of the ordinary . The steel shell 

lates are 0°433in. and the fire-box plates 0°472in. thick. 

e shell is 4ft. in diameter ; the steel has an extension of 
25 per cent. before breaking. Therivetsare of iron. The 
internal fire-box is of copper 0°512in. thick. The method 
of staying the crown is shown in Fig. 3. Near the fire- 
box end of the barrel is a mud pocket of gun-metal, with 
a blow-off cock which can be worked from the foot-plate. 
The tubes are brass. The grate consists of two sets of 
bars, one horizontal at the back end of the fire-box 35in. 
long, and a second set 24in. long fixed on an incline of 
about 1 in 4 at the leading end of the box. The bars are 
of wrought iron, grouped in threes, and 0-4in. thick with 
0'25in. spaces. e safety valves are Ramsbottom- 
Webb. There is no steam dome; steam is taken from 
the boiler in the way devised by Mr. Crampton many 
years ago, and fully shown in Fig. 3. A close-ended steam 
pipe, with slots in the upper side, is carried through to 
the upper part of the fire-box shell. This pipe opens into 
a valve box on the top of the boiler near the leading end, 
from which two steam pipes lead‘down to the cylinder, as 
shown in Fig. 7. The regulator is shown in Fig. 4, it 
explains itself. Motion is imparted to the valve spindle 
by a somewhat complex arrangement of levers, the details 
of which are shown in Figs. 5, 6,7, and 8, The smoke- 
box is of steel 0°3lin. thick. 

The cylinders are inside with the valves underneath. 
They are set on an incline of about 1 in 8, as shown in 
Fig. 9. The valves are worked by ashifting link. A curious 
device, it will be seen, is a to clear the leading 
axle, The pistons are of steel of the well-known Swedish 
type. The steel piston-rods are screwed into the pistons. 
There is only one guide bar to each crosshead. The cross- 
heads are of gun-metal secured by a species of sleeve to 
the piston-rod, no key being used. The stuffing-boxes are 
all metallic packed on the Duterne system. The excentric 
rings are <9 gun-metal. The links are of the box type; 
reversing is effected by a screw and hand-wheel. The 
crank pins are spherical for the coupling rods, and the 
inside and outside cranks are put at the same side of the 
axle, as practised by Mr. Stroudley on the Brighton Rail- 
way. The arrangement has been in use for some time ou 
the Western Railway, and is found to greatly reduce the 
wear of journals and axle boxes. The lubricators are all 
constructed on the Austrian system; they work by 
capillarity without wicks. The cylinder lubricators can 
be worked from the foot-plate. The springs are of fluted 
steel, placed above the two leading axles and under the 
trailing axle. The axles are of steel, as are the tires, The 
boiler is fed by two Friedman injectors. The foot-plate 
is fitted with a cab. 

If we compare Fig. 1 and Fig. 3, it will be seen that 
the boiler is only apparently flush. The effect is produced 
by the lagging which is some distance from the boiler; the 
space is partly filled with fine clean sand, which is of course 
quite dry; suitable appliances are provided by which it 
can be put on the rails when necessary. The whistle is of 
a type known as “Couronne.” The blast pipe is fixed, 
the diameter is 5in. All the fittings have oo designed 
to reduce to the smallest possible number the holes in the 
boiler. The tool-boxes and the compressed air reservoir 
are worked into the water tanks. These last do not come 
quite to the front of the engine, a space being left by 
which access can be got to the mechanism. 

The workmanship of the engine is very good, its external 
appearance is pleasing, and its performance has been, in all 


respects, quite satisfactory. 
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MESSRS. CAIL ET CIE, ENGINEERS. 
(For description see page 410.) 
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OTTO ec. LINFORD. 


For some unexplained reason the judge’s decision in the 
appeal case Otto v. Linford never was fully reported, 
except in Tue Encrneer for February 3rd, 1882. That 
impression has long been out of print. We have had so 
many applications for it that we have decided to reprint 
the decision, believing that especially at present—while 
the .case Otto v. Steel is pending—it will be of great 
interest to many of our sales 


IN THE COURT OF APPEAL. 
(Before the Master of the Routs, Lord Justice Brett, and Lord 
Justice HOLKER. 
January 27th. 
OTTO v. LINFORD. 

THIS was the hearing of the appeal of the plaintiffs from the 
decision of the Vice-Chancellor Bacon, which dismissed their 
action on the ground of the invalidity of the patent upon which 
they were sueing. 

Mr. Aston, Q.C., Mr. Hemming, Q.C., and Mr. Lawson appeared 
for the plaintiffs; and Mr. Millar, Q.C., and Mr. Brett for the 
defendants. 

The evidence and arguments in the Court below were very fully 
reported in THE ENGINEER for April 1st, 1881. The arguments 
upon the appeal sufticiently appear from the judgment of the Court. 

The MASTER of the Rotts: This is an appeal from a decisi 


great deal of heat.” Then he goes on to say that “‘that heat was 
lost by absorption ;” and he quotes the words. Then in answer to 
questions 13 and 14, he says there were defects in those engines 
which it was considered a desideratum to somebody to remedy in 
1876—defects of such importance, that the doing away with them 
would be a step in advance. He says, ‘a very great step in 
advance—a step which made the gas engine from a thing which 
was very little used into that which has been used to a very large 
extent. It made the whole difference.” That is the main effect 
of the pilaintiff’s invention. The other eminent engineer called 
was Mr. Imray, and what he said is this. At 281 he is asked to 
state generally what is the state of knowledge. He says: ‘‘ Well, 
there had been many attempts to use the combustion of gas as a 
motive power, because it had been known for many years that you 
could get a powerful explosion when you mixed gas and air 
together. The only attempts that were practically used at all 
were about 1861 and 1865, when engines were made to work by the 
explosion of a gaseous mixture; but these had very serious defects. 
The expenditure of gas was very great in proportion to the power 
obtained, and the engine altogether was of an inconvenient and 
troublesome kind to deal with. Then he says at page 21, ques- 
tion 299, after stating what had occurred in the interval: ‘‘ The 
next step of any practical value was the patent which is now the 
subject of action—the 1876 patent. There was no engine that I 
know of, or ever heard of, that came into use between 1866 and 
1876 of any practical use.” Then he is asked did he hear Mr, 
Bramwell’sevidence. Hesays he did. ‘‘Q. Did you concur in his 
view of the action of that invention and the mode of operation of 
that hine? A. Yes, quite.” So that we have there evidence 


of Vice-Chancellor Bacon dismissing with costs an action brought 
by a patentee, on the ground that the patent was anticipated, and 
the subject matter of it published to the world in the specification 
of another patentee. He also intimated an opinion not favourable 
to the plaintiff on various other points, which have been the sub- 
jects of discussion in this appeal. 

Now, before going into the very numerous objections to which 
we have listened in detail, the first thing is to have a general idea 
of what the invention consists in, and whether it was a new inven- 
tion, and was so accepted by the body of people to whom it was 
addressed, namely, the people who were working in the trade which 
employed gas motor engines. Now, upon that we have two sources 
of information. We, first of all, have the statement, in the speci- 
fication itself-—-which, of course, must not be taken as proved facts, 
but still they do show us that the view taken by the patentee of 
the state of knowledge as regards gas motor engines, and the mode 
of working them, was in practice at the time that the patent of 
the plaintiff's was granted. He says: “In gas motor engines as at 
present constructed an explosive mixture of combustible gas and 
air is introduced into the engine cylinder, where it is ignited, 
resulting in sudden expansion of the gases and development of 
heat, a great portion of which is lost by absorption unless special 
provisions are made for allowing the gas to expand very rapidly. 
According to the present invention, combustible gas or vapour is 
introduced into the cylinder, together with air or other gas that 
may or may not support combustion, in such a manner that the 
particles of the combustible gas are more or less dispersed in an 
isolated condition in the air or other gas, so that on ignition, 
instead of an explosion ensuing, the flame will be communicated 
gradually from one combustible particle to another, thereby effect- 
ing @ gradual development of heat, and a corresponding gradual 
expansion of the gases, which will enable the motive power so pro- 
duced to be utilised in the most effective manner.” So that he 
tells you shortly this: ‘‘ Unless you use something very particular 
and special for very rapid expansion, a great amount of heat is 
lost. Now, I will show you how to save your heat and to make 
your machine to work more effectively, not by rapid expansion, but 
by slow expansion—if I may say so, a gradual development of heat 
and a gradual expansion.” That is in substance what he says—‘ I 
will show you how to doit.” Then he goes on to describe three 
kinds of machines, which he calls modifications 1, 2, and 3, which 
will effect the objects ; and then there comes a claim which, in the 
first instance, is a claim for what has been called No. 1—that is, 
the first machine, which is for admitting the combustible mix- 
ture with air separate from a charge of air or incombustible 
gas, so that the expansion is rendered gradual and “ sub- 
herein set forth.” That 
is the claim, ‘‘ substantially as herein set forth.” He claims 
to do it, therefore, by the machine “‘herein set forth substan- 
tially.” It is not a mere claim for admitting the mixture, but it 
is for admitting it ‘‘as herein set forth;” and therefore, in my 
opinion, it is not correct to say that the claim is merely for a prin- 
ciple; it is for a principle together with a mode of carrying out, 
the principle being the putting in a cushion of air between the 
explosive mixture and the pisten, which will produce gradual com- 
bustion, and thereby save the heat, and which also, he says, will 
make the machine more effective. Then the second claim—which 
is the only other one we have to do with—relates to what is 
called the third modification, by which the charge put into the 
machine is compressed; and then it claims ‘‘ compressing by one 
instroke of the piston a charge of combustible and incombustible 
fluid drawn into the cylinder by its previous outstroke, so that the 
compressed charge, when ignited, propels the piston during the 
next outstroke, and the products, after combustion, are expelled by 
the next instroke of the piston, substantially as herein described.” 
Now, of course that is not merely a claim for the third modifica- 
tion as distinguished from all the rest of the patent—that is, for 
what is added in the third specification—it is a claim for the third 
modification itself; that is, for doing what he does by the applica- 
tion of the cushion of air, adding to it the compression. It is 
therefore a claim for the combination. The compression was old, 
but he claims the combination of compression with his system of 
introducing air and this combustible mixture so as to make, as he 
says, @ gradual expansion or increase of pressure. Now, that isa 
perfectly intelligible invention; assuming, of course, that his draw- 
ing enables the workman to make the machine, it will be the mode 
of carrying it out. 

Having said so much as to its general nature, was that a new 
thing and an improved thing? for, to my mind, that makes the 
greatest possible impression. I have heard judges say myself—for 
largued several patent cases at the bar—and I have read what 
other judges say, that there should be a benevolent interpretation 
of specifications. What does that mean? I think, as I have 
explained elsewhere, it means this, when the judges are convinced 
that there is a genuine, great, and important invention, which, as 
in some cases, one might almost say produced a revolution ina 
given art or manufacture, the judges are not to be astute to find 
defects in the specifications; but, on the contrary, if it is possible, 
consistently with the ordinary rules of construction, to put such a 
construction on the patent as will support it; they are to prefer 
that construction to another which might possibly commend itself 
to their minds if the patent was of little worth and of very little 
importance. That has been carried out over and over again, not 
only by the Lord Chancellor on Appeal, but by the House of Lords. 
There is, if I may say so, and I think there ought to be, a bias as 
between two different constructions in favour of the real improve- 
ment and genuine invention to adopt that construction which sup- 
ports an invention. Beyond that I think the rule ought not to 
go; but that is what I understand is the meaning of a ‘‘ benevolent 
construction.” Then it is necessary to see whether this is an inven- 
tion of that kind. Upon that, of course, we have evidence; and 
I may say, although there is some conflict on other parts of the 
evidence, there is no conflict upon this. Two very eminent 
engineers are examined on the part of the plaintiff; there was 
at least one eminent engineer—called on the part of the defendant, 
and another scientific witness. If they could have contradicted 
this I have no doubt they would. Sir Frederick Bramwell says 
that “‘up to 1876”—question 10, page 2—“‘and he is stating 
generally as was the fact, that in gas motor engines there was 
drawn in, or admitted in some way, to the cylinder, a mixture of 
gas and air, which simply on being ignited produced necessarily a 


as to the important results of this invention, and even as far as 
their knowledge was concerned it was a new invention—something 
not known atall. On the other hand, we have Mr. Imray called, 
who does not contradict it, and, I assume, cannot contradict it; and 
Mr. Gardner is called, and he does not contradict it, and, I assume, 
cannot. Therefore the evidence, as I said before, is wholly on one 
side, that we are dealing with an invention of great merit and of 
great importance; of great merit, because it produces a most 
remarkable result as to the use of the gas engine. It may appear 
very simple when it is known—most great inventions do appear to 
be very simple when they are known. But that does not affect the 
question. Well, that is the evidence. The assumption on the 
other side that this patent is bad for want of novelty is, as I said 
before, founded not on any engine or machine, not on anything 
that was known before; but they tell us there is described in the 
specification in the Patent-office the very invention for which this 
patent is taken out; and it is a very sin thing, if it is so, that 
nobody knew of it. Well, now, I will take in detail, as I am 
bound to do—but I hope it will not be at any very great length— 
the various objections that are made to the patent, and I am not 
going to say that they are futile or absurd objections at all. It is 
very difficult to draw a complete specification, and there are very 
few lengthy specifications to which some objections, neither absurd 
nor futile, cannot be made; and it is only fair to say that some of 
the objections here are deserving, and have received from me and 
my brethren most serious consideration. 

The first objection is that this is not the subject matter of a 
patent; because it is said that what is claimed is a principle as it 
is sometimes called—I do not know whether it is the best term to 
use, but I use it because it has been used in some patent cases—that 
it is not a machine, and that what is claimed by the patentee is 
the principle, or, as it is sometimes termed, the “idea,” of putting 
a cushion of air between the explosive mixture and the piston of 
the gas motor engine, so as to regulate, detain, or make gradual 
what would otherwise be a sudden explosion. Now of course that 
could not be patented. As I have before said, I do not read the 
patent so; I read the patent as being to the effect that the patentee 
tells us that that is the idea that he wishes to carry out; but he 
also describes other kinds of machines which will carry it out; 
and he claims to carry it out by substantially one or the other of 
these machines. That is the subject of a patent. If you havea 
new principle, or a new idea, as regards any art or manufacture, 
and then show a mode of carrying that into practice, you may 

tent that; though you could not patent the idea alone, and very 
ikely could not patent the machine alone, because the machine 
alone would not be new. One of the strongest illustrations that 
I know of is the patent for the hot blast in the iron manufacture, 
where there was nothing new at all except the idea that the appli- 
cation of hot air ins of cold air to the mixture of iron ore and 
fuel would produce most remarkable results in the shape of 
economy in the manufacture of iron. The inventor or discoverer 
of that could not patent that, but what he did was this: he said, 
‘*T will patent that idea in combination with the mode of carrying 
it out—that is, I tell you you may heat your air in a closed vessel 
next your furnace, and then that will effect the object;” and it 
was held that that would do, and that nobody could use the hot 
blast in the iron manufacture, during the period of that patent, 
for the purpose of manufacturing iron. Now, that is a much 
stronger illustration than this of the validity of a patent, as regards 
the subject matter. For here isa plicated hi Nobody 
says that this identical machine has ever been seen before, but what 
they do say, and what I have no doubt is true, is that, given the 
state of knowledge as regards mechanics, you do not want much 
invention when you are told what the idea is to find out this 
machine and carry it out. That did not require invention at all. 
In the case of the hot blast the man did not pretend to invent 
anything; he said a machine of any shape in which you can heat 
air. In this case Mr. Otto does allege he has invented a machine. 
It appears that he did, although a machine which, per se, was not 
of sufficient novelty, probably, tosupport a patent alone. It comes, 
therefore, to this, that we have a principle and a mode of carrying 
it out, and, I will assume for this purpose sufficiently described ; 
and that is a good subject for a patent. I now pass to the next set 
of objections. 

The next set of objections are objections which I am —- 
familiar with, and that is insufficiency of specification. The insuf- 
ficiency in this case is an allegation, or a series of allegations, as to 
omissions, and a series of allegations as to mistakes in the draw- 
ings. They are both classes of objection which are quite familiar 
to those who have had to do with patent cases, and are always 
remarkable in this way, that they are never found out until the 
action is brought. The workman always makes the machine, and 
the machines are made in hundreds or in thousands, and nobody 
has found them out. But when you come to study the specifica- 
tion, and then to study the machine, you find them out, I 
recollect many years ago I was counsel in a case which is not 
reported, but which is a very good illustration for all that. I was 
counsel for some machine makers who made a thrashing machine, 
and a very clever thrashing machine it was, and they sold thou- 
sands of them. The beaters, as everybody knows, of a thrashing 
machine are both cut across, and the cuts should be set opposite to 
one another, otherwise they will not thrash grain at all; but the 
stupid draughtsman by some mistake had put them all llel, so 
that, if it was made according to the drawing, it would not have 
thrashed anything. Nobody found that out until we came into 
Court ; and Ransome and Co. had made thousands of them, and, 
of course, they had made them with the beaters set crosswise, 
Well, when it came to be discussed the thing was too absurd; 
it would not have been a thrashing machine at all, and, of course, 
the drawing was corrected by the letter-press, which told them 
that the thing would thrash, and, as I said before, the remark- 
able part of the matter was that until we got into Court nobody 
found out the mistake in the drawing; though the patent had 
been sold, and the machine had been made, the mistake had not 
been discovered. In these matters, therefore, it is not for us to 
find out how not to do it, but when you find that the drawing does 
not work exactly, the workman sets himself at once to see how it 
ought to be done, and, as I have already said, in practice the thing 
never arises at all. 

Now, I will take these mistakes one after the other. The first 
mistake is a very odd one. The mode which the patentee points 


out to work out his machine is that he is to admit air, and then 
gas and air, into his cylinder, and his drawing is so constructed that 
it will not admit either the one or the other. In fact, the slide as put 
into his drawings instead of admitting air, as it ought to do, will not 
admit it—shuts it off when it comes to the point, Well, of course, 
when the workman found out he would say, ‘‘ There is some mis- 
take in this slide,” and it turns out that by a very simple thing 
indeed—simply enlarging it at one end—it will work, and do 
exactly that which the patentee says it ought todo. We have the 
usual evidence in this case. Engineers are called who say that a 
workman will find it out and put it right, and on the other side I 
must say there is no conflict of evidence on this point, for the 
scientific gentlemen who were called on the other side do not dis- 
pute that the workman ought to, and could, put it right. Then 
the next objection taken to it was that they say there is no excen- 
tric or cam. Says Mr. May, “‘ they work aslide, while there is none 
in the drawing,” but there is in the letterpress. They are told the: 
are to have an excentric or cam. There, again, the workman wi 
have to supply it, Then, in the letterpress, there is none. Then 
it is said there is no excentric or cam in the drawing for 
working the exhaust valve. Well, the valve will not work 
of itself, and of course, the workman would put something 
of that kind in. I need not read Sir Frederick Bramwell’s 
evidence, although I have a note of it, in which he says the work- 
man would do it all. Then the next point is, that they think that it 
does not show properly—nor does it show properly—how the fire 
in drawing No. 1 is to get to light the mixture; it requires a slight 
shifting, as Sir Frederick Bramwell points out. Well, of course, 
the workman would know it was to be lighted, and he would easil 
make a hole or orifice in the slide. That is what Sir Frederic’ 
Bramwell says. Then there is this difference between Sir Frederick 
Bramwell and Mr. May—on the whole, although he does not differ 
about one, he says he thinks all these together would make too 
many. That is the real distinction between their evidence ; he 
puts those four objections altogether—the want of the two excen- 
trics, the non-communication between the charge chamber and the 
flame, and the alteration of the slide. Then he thinks it is alto- 
gether too much to expect of the British workman that he will 
find out all four. He does not say that he would not find outeach one 
separately ; but he says he thinks he would not find out all four. 
Upon that Sir Frederick Bramwell differs from him, and you will 
find his evidence at 45. He ~—_ he would have to do exactly 
the same things. Then he is asked what he would have to do. 
Q. He would have to alter the passage D, would he not? A. 
Yes. Q. He would have to provide the cam or excentric to work 
this slide? A. Yes. Q. He would have to alter the passage by 
which the gas flame was communicated to the combustible charge? 
A. Yes; no, not alter the passage; he would have to alter the 
drawing in front ; he would not have to alter the passage. Q. If 
he made the passage according to the drawing he would not com- 
municate the flame? A. That isso. Q. Then he would have to 
alter the passage according to the drawing? A. Yes. Q, Thenhe 
would have to provide means of opening valve F. A. Yes. Q. 
That would be a different means, but the same thing as openi 
the slide? A. Yes. (. Then the workman would have to do a) 
these things? A. Yes. Q. He might? A. Yes.” So that he is 
of opinion that there is no difficulty at all in the matter, and the 
workman would be able to put it right. As I said before, I prefer 
that opinion ; I know by experience that that is so, and there is 
not produced on the other side a workman who said he had ever 
tried to make the machine, and could not, or that he had any 
a in making it. No practical man was brought forward 
who failed in making it, and I entirely give credence to the 
testimony on the side of the plaintiff, that the workman would do 
it. But I do not discredit the evidence on behalf of the defendant, 
because all he says is, ‘‘It is expecting an amount of intellect 
which I do not think you will find.” That is all that Mr. May 
says upon it. He does not say that he has ever tried a workman, 
or that he has ever heard of one who failed. It seems to me that 
that is exactly the class of objection which ought not to prevail, 
and according to my experience—which is very great—which never 
has prevailed. 

I now come to an objection of a far more serious kind. It is 
said the specification does not show the proportion in which the 
air is to put in as regards the combustible mixture. Well, 
now, the answer is, first of all, no exact proportion is wanted. 
Upon that I think the evidence is clear enough ; but it is equally 
clear that a mere film of air will not do. You must have what 
is called by one of the witnesses for the plaintiff a notable quan- 
tity, which is called by another of the wit for the plaintiff a 
considerable quantity, and which, no doubt, must be a substantial 
quantity, having regard. to the quantity of mixture. Now these 
words, ‘‘notable tity,” or substantial quantity,” or “‘ con- 
siderable quantity,” are not to be found in the specification; and 
the question one has to consider is whether the specification tells 
you tairly enough to inform a person about to make the machine, 
that there must be this quantity, or, I should rather say, a person 
about to use the machine. Well, I think it does. The first thing 
to be remembered is, in specifications of patents, that they are 
addressed to those who know something about the matter. A 
specification for improvement in gas motor engines is addressed to 
gas motor engine makers and workers, not to the public outside. 
Consequently you do not require the same amount of minute infor- 
mation that you would in the case of a totally new invention, 
applicable to a totally new kind of manufacture. In this case the 
inventor says this: ‘‘I am going to turn that which was a sudden 
explosion of gas into a gradual explosion of gas, and I am going to 
do that by the introduction of,” what he calls, “a cushion of air, in 
one place between the piston and the combustible mixture.” Well, 
now, if a man is left without any more information, he asks, 
**How much airamItoletin?” He letsin a little air, and he finds 
that the thing explodes as before; and he lets in some more, and 
he finds directly, on the mere regulation of his stop cock, how 
much is required; and he finds very soon that he has let in enough, 
and now there is a gradual expansion, and no longer a sudden or 
explosive expansion. It does not appear to me that that requires 
invention. It requires a little care and watching, and that is all. 
If a man told you to mix a glass of brandy and water, and to use 
brown brandy, and that you were to mix it until it was pale 
yellow, the exact quantity need not be told to you. You would 
soon find out when it was pale yellow. That is the object to be 
achieved. Nobody would say it requires invention, and that is 
what this man tells you. But he does tell youa =~ deal more; 
he does not leave you there. When you come to look at his speci- 
cation he has drawings, and his drawings, with the letter-press, 
shows that he really does put in nearly as much air as explosive 
mixture. You will find that in the description at page 4, where 
he describes the Fig. 1, and shows, between lines five and ten, 
*““When the piston is at the end of its instroke, its inner surface 
being at A, the slide D is in such a position that, as the piston 
begins its outstroke, air entering by the aperture D? passes by D 
and C into the cylinder. When the piston has reached the point 
b the slide has moved so as to admit combustible gas or vapour,” 
and when you look at the drawing you will see that the distance 
from a to b is the same as from } toc, so that the man who read the 
description of the drawing and read the letter-press would know 
that he was admitting a very considerable quantity of air as 
_ proportion. A similar thing occurs as regards Fig. 3. I 

ill not read it. It is page 5, between the lines 15 and 25, and 
there he speaks of the air acting as a cushion. 

It seems to me there is sufficient in this specification to tell the 
maker of the engine and the user of the engine, without requiring 
him to use an inventive faculty, how to e the engine, and in 
what proportion it will be necessary for the air to be let in—not 
definite proportions, but proportions, as far as proportions are 
wanted, to make the machine workable. 

And here again the same remark applies. Nobody was called to 
say they had ever found any difficulty, a “‘I made, 
or tried to make, a machine according to the plai tiff’s specifica- 


tion, and I was unable to produce the result, because I did not 
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know the proportions.” Nothing of the sort. Those are theoretical 
difficulties suggested by the defendants to defeat the patent. No 
practical worker or practical user of a gas motor engine was 
called as a-witness to give any evidence on any of these points. 
Well, then, a suggestion was made at the bar that as regards 
machine No. 3 (I notice it because it was urged upon us with some 
force—I will not explain it in detail, because the parties are per- 
fectly aware what it is) that the compression of the air would blow 
out the simple gas flame and prevent ignition. There was no 
evidence upon that point, and I decline to admit the assertion of 
counsel that it would have that effect. I am by no means con- 
vinced that it would. In fact, I think it would not. I decline to 


All the channel irons in the underframes, bogie trucks, and bolsters 
of the bogie carriages are to be made of steel; the channel bars of 
the horse boxes and brake vans, angle bars and plates, may be 
made of steel; the steel is to be of such strength and quality that 
it shall be equal to a tensional strain of not less than 27 tons or 
more than 31 tons per square inch of section, and shall indicate a 
contraction of 30 per cent. of the tested area at the point of frac- 
ture, and must be capable of being bent double on itself without 
showing any signs of fracture. The spelter used for galvanisin 

the roof sheets and other work is to be the “‘ best Silesian spelter. 

The tests are to be concucted by some person approved by the 


be asked such a question. A matter of that kind requiring scien- 
tific knowledge should be brought forward in the ordinary way by 
evidence. It is not sufficient for counsel to assert that that would 
be the effect, and especially to bring forward a point of that kind 
in the Court of Appeal for the first time, when it cannot be met 
by evidence on the part of the plaintiff, 

That, I think, disposes of all the objections as regards the speci- 
fication, Then it was said that the gradual expansion of gas did 
not apply to the machine No, 3, 

Now, the only evidence on the point—if I may call it evidence— 
is to be found in this way. First of all, the inventor thought it 
did, and says so. Then Mr. Imray is cross-examined, and he is 
shown a@ series of diagrams marked on an indicator card; he is 
asked what those mean, and he says: ‘‘ Those appear to me to be 
produced by a gas motor engine similar to plaintiff's.” He says 
that ‘‘it is as nearly like those I have seen taken from the out- 
stroke engine as possible.” They are said to be taken from the 
defendants, Then he is asked, ‘‘From which one? A. From the 
plaintiff's. Q. Which of the plaintiff's. A. The plaintiff's com- 
pression engine. ©. Made under the patent? A. Yes. Mr. 
Aston: Modification No. 3? A. Modification No. 3.” Then he is 
asked what it shows, and his answer is, ‘‘ It shows distinctly a 
gradual combustion and a gradual increase of pressure.” 

Now, that is the only evidence upon that, and upon that we are 
asked to say that Mr. Imray did not understand his business; that 
the thing was hopelessly opposed to the first principles of mechanics, 
and I do not know what. All I can say is, I go upon the evidence, 
and I am not going to take upon myself to say that Mr. Imray did 
not understood what he was about ; and if he had said anything to 
which all these adjectives ought to be applied, it was very easy to 
ask Mr. May or Mr. Gardner to say something to the contrary, 
which they were not asked to do. 

Well, that disposes of all that class of objections. The next 
objection is that there was no evidence of utility. Now, that is an 
objection of the most moderate kind. It is quite true that it has 
heen said that it is primd facie evidence of want of utility if you 
do not make and vend your machine, but that is subject to this 
observation, that you may make and vend an improvement upon 
it, and if you have found out immediately after you have patented 
your invention that it can be improved, it does not by any means 
show that the first invention was useless. 
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CONTRACTS OPEN. 


THIRD-CLASS CARRIAGES, INDIAN STATE RAILWAYS. 


TuE Indian State Railways invite tenders for underframe and 
body ironwork, roofing, iron and brass fittings, lavatory and bed 
fittings, trimmings, and window glass for first-class, composite, 
second-class, and third-class bogie carriages with end doors, 
Bodies 46ft. Sin. long, underframes 51ft. 8in. long; and horse-boxes 
and brake vans, bodies 20ft. long; underframes, 19ft. 10in. long. 
We illustrate the third-class coach on page 414. We give the 
specification at some length as it will be found instructive. 

1,—The work required under this specification comprises the con- 
struction, supply, and delivery in England, at one or more of the 

rts named in the conditions and tender, of iron underframes, 
Coote trucks, underframe, bogie truck, and body ironwork, roofing, 
iron, gun-metal, and brass fittings, lavatory fittings, trimmings, 
and window glass, with all requisite bolts and nuts, rivets, 
washers, panel pins, coach and wood screws both iron and brass, 
for putting the work together in India and fixing the bodies to the 
underframes, for—four first-class bogie carriages, four composite— 
first and second-class—bogie carriages, twelve second-class bogie 
carriages, forty third-class bogie carriages, thirty horse boxes, 
forty brake vans, All vehicles are to be provid.d with brake gear, 
brake blocks being applied to all the wheels, and all the under- 
— of the bogie carriages are to be provided with truss rods 
and stays. 

2.—All fastenings, bolts, nuts, washers, iron and brass wood- 
screws, coach screws, rivets, and copper panel pins, &c., are to be 
supplied in numbers and weights requisite for securing the iron- 
work and fittings to the bodies and underframes, and for putting 
the bodies and underframes together, together with an allowance 
of 20 per cent. extra for waste. The contract does not include 
wheels and axles, axle-boxes, bearing springs, india-rubber draw 
and buffer springs, Attock’s blocks, and window cushions, These 
parts will form the subjects of separate contracts. No woodwork, 
except for the commode lids and looking-glass frames, is required 
to be sent to India. 

3.—The contractor whose tender is accepted must make all such 
copies of the drawings exhibited as are necessary, and must pre- 
pare, at his own cost, from the specification, and from the instruc- 
tions of the Inspector-General of Railway Stores, a complete set 
of working drawings of the underframes, bogie trucks, under- 
frame, bogie truck, and body ironwork and fittings, which are to 
be in every respect approved by the Inspector-General, and must 
be completed before the work of any part is commenced, or any of 
the material for them is ordered. 

5.—Materials.—The whole of the materials used for this con- 
tract are to be of the best quality, and subject to the approval of 
the Inspector-General. No other material than wrought iron or 
steel is to be used, except where specified otherwise or shown on 
the drawings. All draw bars, with their hooks and nuts complete, 
safety chains, with their hooks, eye-bolts, and nuts complete, screw 
couplings complete, and coupling shackles, are to be made of Low- 
moor iron, — direct by the Lowmoor Iron Company, cut to 
suitable lengths and sizes for each article, and each piece is to bear 
the stamp or brand of the Lowmoor Iron Me re All other 
wrought iron is to be of some best best brand, of a quality to be 
approved by the Inspector-General, and to be specially suited for 
smithing purposes. No iron of foreign manufacture is to be used 
for any part of the work under this contract, All wood screws are 
to be of Messrs, Nettlefold’s or other approved manufacturer’s, 
best make. 

6.—The steel or iron is to be well and cleanly rolled, and free 
from scales, blisters, laminations, cracked edges, defects, and 
blemishes of every sort, and the name of the maker must be 
stamped, or where practicable, rolled, on every piece. When scrap 
iron is used it must be cleaned in a properly constructed machine 
before being used for the manufacture of ne. The iron must 
be of such strength and quality that it shall be equal to the under- 
named several tensional strains, and shall indicate the several 
rates of contraction of the tested area at the point of fracture that 
follow, namely :— 


Tensional strains | Percentage of con- 
per traction of 
square inch. fractured area 
Tons, 
Bars and 24 20 
Channel, angle, and T-iron .. .. 22 16 


Inspector-General, who will report the results of them to him. 
No steel or iron is to be used which, in the opinion of the Inspector- 
General, falls short of the tests and other requirements of this 
specification. The cast iron used for the work is to be made of a 
strong mixture of metal of such quality that bars of it 3ft. Gin. 
long, 2in. wide, and lin. deep, when placed edgeways on bearings 
3ft. apart, will stand a weight of 30 cwt. suspended from the 
centre without breaking. Bars for making these tests must be 
cast before the commencement of and at such intervals throughout 
the contract as the Inspector-General shall direct. Should 
any of these bars fail to stand the required test the castings 
from the same mixture of metal will be rejected. The 
expense of all tests of every kind will be borne as provided for 
in the conditions of contract. The Inspector-General is to have 

wer to adopt any means he may think fit, in order to satisfy 

imself that the kinds of materials specified are actually used 
throughout the contract. The names of the makers from whom it 
is proposed to obtain the materials are to be submitted to the 
Inspector-General for approval before the commencement of the 
work. Should the contractor proceed with any part of the work 
before receiving from the Inspector-General the approval of the 
names of the makers and the class and quality of the materials 
proposed to be used for the execution of the contract, and should 
the materials be subsequently found, in the opinion of the 
Inspector-General, to fall short of the tests or other requirements 
of this specification, or to have been obtained from other than the 
approved makers, the whole of the work thus manufactured will 
be rejected. 

7.—Manufacture.—The intention of this contract is that every 
piece of steel or iron shall be manufactured with such accuracy 
that any piece may be used without dressing of any kind in the 
place for which it is designed in any of the vehicles, To ensure 
this every piece must be made from a carefully prepared metal 
template or gauge, and all holes in it, whether hereafter specially 
mentioned or not, must be drilled. It must further be drilled 
through the holes in the template, so that the corresponding parts 
in the different vehicles may, without doubt, be exact duplicates of 
each other. All templates and gauges must be provided by the 
contractor at his own expense, and must be of such material, and 
made in such a manner, and be renewed as often as the Inspector- 
General shall desire. 

8.—Underframes and bogie trucks.—All channel bars are to be 
made perfectly straight and square over the flanges, by pressure 
and not by hammering, before being used for the underframes or 
bogie trucks. The ends of all the channe] bars must be finished 
by machinery to the exact shape and dimensions shown on the 
drawings. The iron casting for the bogie centres, sliding blocks, 
spring sockets, and brake blocks are to be sound, sharp, and per- 
fectly clean on the surface. The brake shaft levers, brake spindle, 
brake spindle hangers, brackets for brake blocks, suspending links, 
brake thrust rod, and connecting-rod ends, brake screw, nut, links, 
bell crank, bell crank brackets, scroll iron and spring shackles for 
the horse boxes and brake vans, and the axle box bearing bar 
central fulcrum pin, swing beam brackets, suspending bar 
bottom supports, and all jaws and eyes of the brake gear of 
the bogie carriages must be forged out of the solid; all holes 
in them are to drilled and the pins turned. All the work- 
ing parts of the brake gear and of the bogie trucks must be planed, 
bored, or turned, so as to make good machine work. The under- 
frames of all the bogie carriages are to be trussed as shown on the 
drawings, or in such manner as the Inspector-General may direct. 
All holes in the pieces of iron which form the bogie trucks and 
underframes for all vehicles must be drilled. The buffer heads 
must be forged solid on the rods, and not dabbed on to them under 
asteam hammer. The buffer faces must be turned to a perfectly 
spherical or flat surface, as shown on the drawings, and the edges 
and back of the flanges on the plungers must be faced up true. 
The buffer rods must be drawn down under a steam hammer true 
to the form shown, and turned. The buffer plungers must be 
turned and the buffer eases bored out so as to be a proper sliding 
fit. The knees connecting the channel bars forming the underframe 
and bogie trucks may be made out of angle bar, but the edges of 
the angles must be neatly dressed off and the holes through them 
drilled. Great care must be taken that these knees are so fitted 
that the whole breadth of each side bears against the parts which 
they connect. Great care is to be taken to cut the threads of the 
screw couplings accurately to the dimensions given on the drawing 
exhibited, and generally to finish them up in the best and most 
accurate manner. Each of these couplings must be fixed as if in 
ee practice, and screwed both in an out to the full length of 
travel. 

9.—Body and roofing ironwork and fittings.—All knees are to be 
neatly squared up at the angles, the edges chamfered, and the 
ends drawn down. The panel plates for the body of the carriages 
are to be rolled to a weight of 2°51b. per square foot. They must 
be perfectly flat and level, and finished by plenishing or straighten- 
ing with the hammer. The mer of all the platesqnust be planed 
accurately square. The eyes of both hinges and hinge feet for the 
horse-box and brake van doors are to be forged out of the solidand 
welded on to the arms not less than 6in. from centre of eye, and 
the eyes of both hinges and hinge feet are to be faced on both 
sides, all holes of every kind in them being drilled and the pins 
turned. All fastening bolts, guides, eyebolts and pins, halter rings 
and check chain bolts are to be forged out of the solid. The 
roofing sheets are to weigh before galvanising 1}1b. per square 
foot, and after galvanising 30 oz. per square foot; the whole are to 
be galvanised in the most careful manner. The roofing sheets 
are to be corrugated after they are galvanised to a pitch of 3in. 
from centre to centre of flutes and jin. deep; they are then to 
be curved accurately to the radius shown on the drawing, and 
given in the schedule attached to this specification. They are to be 
delivered with the adjoining edges of each sheet perfectly square 
with the sides, After these sheets are finished they are to be 
stacked on the contractor’s premises for a month before they are 
finally inspected and approved. The threads of the bolts are to be 
cleaned out by means of a revolving brush immediately after being 
galvanised, and the nuts are then to fit so tightly that they cannot 
be turned by hand. Any galvanised sheet which is not absolutely 
covered with spelter, or which shows the slightest evidence of acid 
an crack, or blister in the spelter, or spot of iron showing through 
the spelter, will be rejected. It is to be in the power of the 
Inspector-General to adopt such means as he may think necessary 
to test whether any of these sheets fall short of the requirements 
of this specification. All the fittings for the vehicles, which are 
of brass or gun-metal, with the exception of the lamp rings and 
hinges, are to be polished and lacquered. All the other fittings, 
with the exception of tanks, commodes, and wash-basins, are to 
be finished bright. All the ironwork for the bed fittings, not turned 
or otherwise fitted must be filed up to a smooth surface and then 
black japanned. The gun-metal hinges are to be cast solid, suffi- 
cient metal being left on the joints to allow of their being cut out 
perfectly clean and true ~ cutters revolving in a machine. The 
pin holes are to be drilled and not cast in the hinges, and care 
must be taken that these pin holés are in the centre of the joint; 
they must be drilled perfectly straight and the pins cleaned up. 
The hinges must open perfectly square, and bear truly at every 
point of contact. The screw holes are to be drilled and counter- 
sunk, and not cast in the hinges, The wrought iron hinges for the 
end platforms of the carriages and the dung flaps of the horse 


boxes are to be made similar to the gun-metal door hinges. The 
side door handles are to be neatly got up with the necks square 
and true. The pote, which are to be of malleable cast iron, are 
to be recessed; the guides and stops are to be cast solid with the 
, ag and not brazed on. The friction roller and the parts of the 
oor bolt against which it revolves must be case hardened. 
The rings for the roof lamps are to be cast and turned out 
and not spun. The cocks for the lavatory fittings are to be of the 
best gun metal, and ground perfectly tight. They are to be fitted 
with stuffing boxes and screwed glands. Each end of the tap is to 
be fitted with a gun-metal union and nut. The piping is to be the 
best lead piping, 14in. diameter in the bore, pond is to weigh 2# lb. 
per lineal foot, The tanks are to be made of wrought iron plates, 
No. 12 b.w.g. in thickness, and angle irons l}in. by lin. by ;;in. 
The angle iron frames are to be welded up complete, and fixed 
outside. A filling opening is to be formed on the top, Yin. diameter, 
with a hinged lid, secured by a bolt and handle. The rivets are to 
be of soft iron jin. diameter, and the pitch of the rivets is not ‘to 
exceed ljin. The tanks are to be completely rivetted up and finished 
ready for placing in their proper position in the carriages; after 
they are finished they are to be galvanised inside and out with the 
best Silesian spelter. The wash basins are to be of cast iron 1ft. 3in. 
diameter outside, and the inside diameter of flange 1ft. lin. by 5in. 
deep inside by -/;in. thick. They are to have vertical flanges on 
the two sides, 2in. wide, with twelve countersunk holes for 1}in. 
wood screws, No. 16. A gun-metal union screw and strainer is to 
be fitted to each basin, and an india-rubber ring, }in. thick, is to 
be placed between the top flange of union screw and the basin, to 
— leakage. The flanges top and interior of basin, and all the 
ront flange or bead are to be enamelled white with best glass 
enamel, The exterior of the basin is to be glass enamelled grey. 
Each basin is to be fitted with a wrought iron pipe of 1jin. bore, 
secured to the basin in the manner shown on the drawing, and 
fitted with a gun-metal gland cock and wrought iron unions to suit 
pipe and cock. The commodes are to be made of wrought iron, 
No. 14b.w.g. thick, 2ft. 4in. long, and 12}4in. outside diameter ; they 
are to be welded up the seam or they may be drawn from a solid tube. 
A cast-iron top ;{;in. thick, as shown on the drawing, is to be fitted 
and attached to the wrought iron body by four in. brass bolts and 
nuts. An angle iron ring, by ljin. by is to be fitted 
12in. from the bottom by twelve yin: rivets countersunk on both 
sides,.and eight countersunk holes for 14in. wood screws, No. 12, 
are to be drilled in the horizontal flange of this angle iron. A teak 
wood top and lid, each lin. thick, are to be fitted to each commode, 
both of these are to be well fitted and French polished on both 
sides. A zinc ring, 1jin. wide and iin. thick, is to be let into the 
underside of the teak top, and fixed by sixteen gin. brass wood 
screws, No. 8, and two brass strips, ljin. wide by ;‘;in. thick, are 
to be let in on the underside of the lid and fixed by ten jin. No. 8 
brass wood screws in each ; these are to be let in across the grain 
of the wood, which must run in line of hinge or from A to B, as 
marked on the drawing. An india-rubber pad is to be fixed to the 
top lid as shown. The top and lid are to be fitted with a gun- 
metal hinge fixed to each by five fin. brass screws, No. 12, and 
jointed to the cast iron tops so as to allow of both being raised. 
The exterior of the cast iron top, the inner and underside of the 
inner flange of the same, and the interior of the commode are to 
be white enamelled with the best glass enamel, and the remainder 
of the cast iron top and the exterior of the commode are to be 
glass enamelled grey. The looking-glass is to be of the best cast 
plate, 18in. by 18in. by jin. thick, ground and polished. The 
frames are to be of teak, 14in. wide and jin. thick; a small brass 
plate, with a countersunk hole for No. 16 wood screw, is to be fixed 
at each corner for securing the frame to the end of the carriage. 
The top bed frames are to be made of wrought iron piping with 
solid gun-metal corners; the ends of the corner pieces are to be 
turned to fit the piping, and are to be secured by iron rivets jin. 
diameter, countersunk in the piping; the wrought iron chain 
brackets are to be bored to fit the piping, and, together with the 
other bed fittings, are to be finished in the same manner as the 
other carriage fittings. 
10.—Carriage Window Glass and Trimmings.—The white and 
ground glass must be the best quality of cast plate, ground and 
polished. The tinted glass must be the best quality of glass that 
can be manufactured, of the requisite shade. It must be perfectly 
free from scratches and every other defect and blemish, and must. 
be accurately cut to the requisite sizes. To ensure oe 
size each sheet of glass must be cut to template. The tinted g 
must be of the exact shade of the sample, which may be seen at 
the office of Mr. A. M. Rendel, 8, Great George-street, West- 
minster. A specimen sheet of glass of each description required is 
to be submitted for approval, and the manufacture of the remainder 
of the glass is not to be proceeded with until these specimen sheets 
have been approved; the glass throughout the contract must 
correspond exactly with the approved specimen sheets. Patterns 
of the carriage trimmings may be seen at the India Store Depart- 
ment, Belvedere-road, Lambeth. Where patterns are exhibited 
they are not necessarily to be considered as samples in regard to 
qualities, it being the intention of this contract that in every case 
the articles supplied under it should be the very best manufactured, 
even if the patterns should be defective. The floor-cloth and 
roofing canvas are to be of the same description as the — 
exhibited, and are to be well seasoned and thoroughly dried before 
being packed. The floor-cloth is to be of the same pattern as the 
sample exhibited. 
11.—General.—All surfaces tinted red on the detail drawings 
are to be bored, turned, or planed, and finished up smooth and 
bright, whether mentioned in this specification or not, and all 
pieces of iron or steel not so bored, turned, or planed must be 
thoroughly cleaned and dressed up, and finished off in the best 
style of carriage work. All nuts are to be hexagonal, and must fit 
so tightly on their bolts that they cannot be turned by hand. 
Whitworth’s standard gauges must be used in turning all pins, 
boring all holes, and forging or finishing all bolt-heads and nuts 
and all bolts and nuts must be screwed to his standard pitch, an 
the bolts to a length of three diameters. All rivetting is to be 
done in this country that is compatible with the mode of delivery 
hereafter — All rivets that are rivetted up in this country 
which are found to be loose, or to have cracked heads, or to be in 
any other way defective, must be cut out and replaced by others. 
workmanship and materials must be of the very best class of 
their respective kinds. 
12.—All fittings, trimmings, ylass, brass, and iron wood screws, 
copper panel pins, bolts and nuts, washers, and coach screws, are 
to be provided up to the numbers, quantities, and weights named 
in the schedule attached to this specification. 
13.—Erection.—One underframe of each class of carriage, with 
its bogie tracks, is to be rivetted up complete and fitted with all 
its ironwork, as a ple, and a ple of every article required 
under this specification must be made and finished complete, and 
approved by the Inspector-General, before any similar part of the 
rest of the work under this contract is proceeded with. Should an 
examination of any of these samples lead the Inspector-General to 
order any alterations in the design of any of the parts, he is to be 
at liberty to do so, without claim on the part of the contractor for 
loss on any of the parts which he may have’ made prior to the 
approval of the samples, or for any extra payment, except in 
regard to weight at the schedule rates. All the underframe and 
bogie trucks are to be completely rivetted together and tried upon 
a standard set of wheels and axles, axle-boxes, and springs, so that 
the accuracy of all the parts may be ascertained. The wheels and 
axles, axle-boxes, bearing, draw, and buffer springs necessary for 
erecting these underframes will be supplied to the contractor. 
Every detail must be tested by gauges at each stage of its manu- 
facture, and be to the satisfaction of the Inspector-General. The 
buffers and axle guards for each vehicle must be bolted to the 
underframes, and, after being i and approved, are to be 


ng inspected 
— and’stamped to their places before being taken down and 
packed, 
14.—Jnspection.—No article is to be painted cr packed before i¢ 
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has been inspected and approved by the Inspector-General. Any | 
article which is found to be in any way defective, or which is not | 
in accordance with the tests or other requirements of this specifica- | 
tion, will be rejected. The contractor must provide, free of charge, 
all tools, labour, and gauges required by the Inspector-General for | 
the inspection, and for such testing of the work as may be carried | 
out on the contractor’s premises. 

15.—Painting, packing, and marking.—After the ironwork has | 
been inspected and approved, it is to be carefully cleaned from all 
rust, and then painted with one coat of red lead and linseed oil, | 
and afterwards it is to have two coats of good oil paint of different | 
colours, the last coat being of a colour to be approved by the | 
Inspector-General, proper time for drying being allowed between 
the application of each coat. Every piece of iron, brass, and gun- | 
meer g work must have the letters “‘ 1.8.R.” stamped or cast on it, | 
with the exception of the galvanised sheets, on each of which the | 
same letters must be stencilled. The channel bars must have the 
same letters, the name of their manufacturer, and the date of 
their manufacture rolled on them. 

16.—The underframes and bogie trucks are to be completely | 
rivetted up, and protected by as many 3in. planks, not less than | 
6in. wide, as may be directed by the Inspector-General, placed 
crossways above and below them, and secured in their places by 
bolts and nuts and hoopiron. The ends of these planks and the | 
corners of the underframe must also be protected by wood secured 
to the channel bars. All the rest of the work under this contract, 
except the trimmings, is to be packed in cases, two or more cases 
containing all the iron and brass work, roofing, bolts and nuts, | 
wood-screws, fittings, glass, &c., requisite for the carriage com- 
plete, with 20 per cent. extra boltsand nuts, washers, wood-screws, | 
panel pins, rivets, and coach screws. The extra percentage of | 
fittings, roof sheets, and other parts forall vehicles, must be packed 
in one or more cases separate from the work required for the 
complete sets. The step brackets and buffers are to be detached | 
from the underframes, and delivered packed in cases. The trim- 
mings are to be packed in cases by themselves, and not packed | 
with the other work. The canvas, linen, netting, wire gauze, and | 
green baize cloth are to be delivered in rolls, and not cut to lengths. | 
The roofing canvas is to be packed in cases by itself, and not packed 
with the other work ; it is to be delivered in pieces, each of the 
size required for one carriage, and rolled up. e cases, with the 
exception of those which contain the glass, are to be made of 1}in. 
thick well seasoned deal boarding, with 1jin. thick elmends, the whole | 


; 


nailed together with wire nails 3}in. long. They are to be strength- 
ened by battens pitched at a proper distance along the sides, 
tops, and bottoms, each set of which is to be entirely surrounded 
with one strap of hoop iron. The cases are to have outside and 
corner posts, and the ends are to be tied with hoop irons, each 
stretching across the end and along the sides to meet the first side 
battens. The hoop iron is to be 14in. wide, No. 18 B.W.G. thick. 
Except the outside roofing canvas, all the trimmings and iron and 
brass fittings for the carriages are to be packed in cases similar to 
the above, and lined with tin or zinc sheeting, the joints of which 
are to be soldered so as to be waterproof. The cases, when filled, 
must not weigh more than 7 cwt. each. The cases which contain 


the glass are to be made of sound well-seasoned deal lin. thick, | 


and are to be made to contain fifteen sheets, and must be fitted 
with two partitions jin. thick the full depth of the case. The 
compartments must have sufficient space to admit of five sheets 
in each being securely packed with not less than 1}in. of good 


wheat straw all round. Each pane of glass is to have a sheet of | 


coarse flannel, not paper, on either side of it, and projecting half 
an inch all round the edge. The tinted glass is to have hay packed 
between the sheets in addition to the flannel. The quantity of 
glass to be placed in each compartment, after being protected as 
specified above, is to be bound together with neatly made thin 
straw bands and placed in the case on a bed of straw, the remain- 


space being properly filled in with good wheat straw dis- | Clopton the wells are deeper. Complaints have from time to time 


ing 

tributed equally throughout. Each of the cases containing the 
glass is then to be ked in an outer case made of sound 
deal lin. thick sides and fin. thick tops and bottoms. The ends to 


be of lin.elm. The external cases to be made of such dimensions | 
as will allow of 2in. of wheat straw to be carefully and evenly | 


distributed all round the inner cases. The whole of the lids to be 
screwed down, the screws to be carefully turned in, and all parti- 
tions to be grooved into the ends of the cases. No package con- 
taining glass must weigh more than 3 cwt. when ready for shipment. 


| The joints of all cases of every description are to be tongued and 


grooved. Great importance is attached to the whole of this 
king, which must be done in a manner completely to the satis- 
action of the Inspector-General. 
17.—Every piece or bundle of iron is to have such descriptive and 
shipping marks painted on it, or punched, and all cases are to be 
clear] Senate’ or cut, not merely painted, with such descriptive 
and shipping marks as the Inspector-General may — 
Tenders addressed to the Secretary of State for India in Council, 


with the words ‘‘ Tender for Ironwork, &c., for Bogie Carriages 
and Horse Boxes” on the envelope, must be delivered at the India 
Office, Westminster, S.W., before 2 7. on Tuesday, the Sth 
December, 1885. If delivered by hand, they are to be placed in 
a box provided for that purpose in the store department. 


STRATFORD-UPON-AVON WATER SUPPLY.* 
By J. Epwarp WILLcox, Assoc, M. Inst. C.E. 


THE question of a water supply for the town of Stratford-upon- 
Avon is one which has for some time past engaged the attention of 
the local authority, so that it may perhaps be well to preface this 
paper with a few remarks as to the existing supply, and also to 
riefly enumerate the events which led to the adoption of the 
scheme which is now being carried out. 
The borough of Stratford-upon-Avon has an area of 3865 acres, 
a population, according to the census of 1881, of 8053, showing an 
increase of 831 during the last decade, the present population 
being 8400; the rateable value is £31,710. The present Supt ly of 
water for domestic purposes is wholly obtained from wells, the 
majority of which are shallow and sunk in the gravel beds over- 
lying the red marts of new red sandstone formation on which the 
town is situated ; but in the higher portion of the town to 


been made regarding the water from the wells, both as to its ex- 


| cessive hardness and also its impurity ; the latter is not surprising, 


bearing in mind the gravelly substratum and in many instances 
the close proximity of the drains to the wells, the supply from 
which in not a few cases has been condemned. 

In addition to the supply from the wells, there is, for the 
purpose of street watering and the flushing of sewers, a 6in. 
main laid through a few of the principal streets, which is fed by 
the Birmingham and Stratford Canal, the sum of £70 per annum 
being paid for the accommodation. Although the question of a 
water supply had been mooted for some time previously, the first 


| definite step taken in the matter was in 1881; in this year a com- 


| 


pany was formed, and application to Parliament was made for 
arr to supply not only Stratford-upon-Avon, but also Bearley, 
otton Bassett, and several surrounding villages with water. This 


* Paper read before the Association of Sanitary and Municipal Engi- 
neers, on the 14th inst. 
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MR. E. PRITCHARD, M.1L.C.E., WESTMINSTER, ENGINEER. 
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brought the matter prominently before the Town Council—acting 
as the Ucban Sanitary Authority—who, after some opposition, 
dscided that so important a sanitary measure—apart altogether 
from its value as a financial undertaking—should be under their 
sole control, and not in the hands of a private company. It was 
therefore determined to oppose the Bill in Parliament; but before 
the stage of actual opposition had been reached a compromise was 


effected, and the company, receiving a sum of money in payment | 


of their initial expenses, agreed to abandon the Bill. As at this 


time the Town Council were contemplating an expenditure in | 


connection with the disposal of sewage, and Mr. E. Pritchard, 
M. Inst. C.E, of Westminster and Birmingham, having been 
called in to advise on that matter, he was also instructed to 
report on the question of water supply, it being considered 
advantag2ous that the two schemes should go hand in hand. 
After a series of most careful investigations, Mr. Pritchard 
reported in favour of obtaining a supply from Snitterfield, and his 
report having been adopted, an application was made to the Local 
Government Board to sanction the borrowing of £23,000 for the 
water and sewerage works, which loan was granted afteran inquiry 
had been held. Tenders were immediately advertised for, and the 
present works commenced, 
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EXPLANATION 9 


through in excavating for the conduit; this water will also be 
available for the supply of the town. The quantity obtainable 
from this source cannot be estimated until the completion of the 
conduit and pipe adits; there is, however every reason to believe 
that these gravel beds will yield a large volume of water, as during 
the construction of the conduit it has been found necessary to pump 
both night and day. 

Brick conduit and perforated pipe adits.—The conduit which 
conveys the water from the Snitterfield Brook to the reservoir is 
1080 yards in length, of which 70) yards was constructed in tunnel 
at depths below the surface from 20ft. to 65ft., the headings being 
driven for a portion of the distance in hard rocky marl, which 

itated ting operations being carried on. Very consider- 


able difficulty .was experienced during the progress of this work, | 


owing to the running sand which overlies the marls here twice 
bursting into the headings and completely filling portions of them. 


| The geological section of the first 200 yards of the tunnel is of 


great interest, as besides the green, red, and mottled marls, black 
shales abounding in fossils (Rhwtic beds) were passed through. 
The conduit is circular in section, being 2ft. Gin. in diameter, and 
constructed with 9in. brickwork in cement, the invert bein 
formed with brick invert blocks properly radiated: it has a fa 
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MAP OF THE STRATFORD-ON-AVON WATER COLLECTING AREA. 


The Snitterfield scheme is one for the supply of water by 
gravitation, upon the principle of constant service at high pressure, 
the water being abstracted from the Snitterfield Brook and con- 
veyed by means of an underground conduit to a reservoir about 
three-quarters of a mile distant from the point of abstraction; 
from thence, after being filtered, the water passes to the supply 
mains. The supply from the brook is augmented by means of 
water from perforated pipe adits, which is conveyed direct to the 
filter beds and supply mains as described further on. The 
drainage area contributing to the Snitterfield Brook at the point 
of abstraction is 700 acres, the average annual rainfall being about 


27in., so that there falls upon this area a volume of water equal to | 


428,793,750 gallons per annum ; and of this quantity it is found 
that in 1883 only 20 per cent. of the rainfall was gauged as passing 
over the weir at the pro d point of abstraction, thus giving an 
average quantity of 85,758,750 gallons from this area ; the gaugings 
for 1884 showing a less percentage than the previous year. 

The supply to the town is proposed at 15 gallons per twenty- 
four hours per head of the population, assuming water waste pre- 
vention fittings will be a 3 provision being made for a popu- 
lation of 10,000, this would give a requirement daily of 150, 
gallons, or 54,750,000 gallons per annum. If we take the two 
results we get the annual yield of the Snitterfield Brook as 
85,758,750 gallons and the supply required for the town 54,750,000 
gallons, or an excess of 31,008,750 gallons running to waste for the 
year referred to. It should here be stated that no compensation 
water has had to be provided for. In addition to this source of 
supply, a considerable quantity of water has been met with in the 
gravel drift overlying the new red marl, and which was passed 


of 1 in 1610. Beneath the conduit, and to the one side, is the 
perforated pipe adit, which is surrounded with clean assorted 
gravel as a filter medium, and collects the water obtained from 
the gravel beds; these adit pipes are 12in. in diameter, with 
sockets, and are laid open-jointed ; they were specially manufac- 
tured by Messrs. Doulton and Co., the perforations being on the 
top portion of the pipe only, and 4in. in diameter. Manholes are 
provided for the inspection of the culvert. The arrangements at 
the point of the abstraction of the water from the brook present one 
or two features of interest. Means are taken to divert the water 
into a chamber which is in direct communication with the con- 
duit and also with the pipe adit for the purpose of flushing them 
if necessary ; this chamber is about 12ft. deep, and is provided 
with an overflow which is practically the overflow for the reservoir, 
its level being identical with the top water of the reservoir. As 


| will be seen, the quantity of water in reservoir can to some extent 


be regulated from this point, the water in chamber being an indi- 
cation of the quantity in the reservoir. A house for the caretaker 
has been built adjoining the intake. 

Reservoir.—The reservoir is situated in a valley near to the 
King’s-lane, a portion of what is known as Hollow Meadow Farm, 
about three miles from Stratford-upon-Avon, and it occupies a 
total area of 7 acres 3 roods 4 perches. The site is admirably 
adapted for the purpose, owing both to the superficial configuration 
of the ground and to the fact that the substratum is a bed of 
retentive marl. The top water area of the reservoir is 44 acres, 
the average depth being 18ft. 6in., and its storage capacity is 
19,200,000 gallons, or, after deducting evaporation, 116 kot 
supply, at 150,000 gallons per day, supposing all flow of 


water into reservoir to have ceased; but as the minimum 
flow from the brook or from the pipe adits will be always 
available, this period would be much increased. The bottom 
of the reservoir is sloped from the sides towards the centre, and 
towards the outlet, the depth of water at the top end being 14ft. 
Gin., at the bottom end 24ft. 6in. The excavation from the bottom 
went in a great measure to form the embankment, which on plan 
is a segment of a circle having a radius of 100 yards; it is 212 
yards in length, and is constructed with an inside slope of 3 to 1 
and an outside slope of 2 to 1, with a roadway formed at the top. 
All the inside slopes of the reservoir are protected by Gin. of con- 
crete to top water level, and above that turfed, as is also the outer 
slope of the embankment. The natural formation of the ground 
renders the water-tightness of the reservoir comparatively easy to 
secure, and it was not found necessary to go lower than 10ft. at 
| the deepest point to secure a good foundation for the puddle wall, 
| which is 6ft. wide at the bottom and 3ft. wide at the top, and is 
| carried 2ft. above top water level. An abundant quantity of good 
| material for the puddle was found on the ground, which before 
| being used was properly weathered and then passed through a pug 
| mill. The top water level of the reservoir is 292.50 above Ordnance 
| datum, the top level of bank being 297, the water level being 
| 165ft. above surface level of ground in front of the Town Hall, and 
| 122ft. above the highest portion of the town supplied. The water 
| for the supply of the town is drawn from the reservoir by means of 
| a cast iron standpost 24in. diameter and 27ft. 6in. high, with two 
| 9in, reservoir sluice valves at levels 9ft. Gin. and 18ft. 6in. respec- 
| tively above the bottom, and there is also an 18in. valve and an 
| 18in. outlet at bottom. A wrought iron lattice girder gangway, 
| 74ft. 3in. long, supported in centre by cast iron columns, leads out to 
| thestandpost, and from the end of this gangway the valvesare manipu- 
| lated. The 18in. outlet consisting of cast iron socketted pi pes is taken 
| beneath the centre of the embankment upon a solid foundation of 
| hard marl, each pipe being jointed with yarn and lead, and sup- 
| ported on blocks of concrete, which also form stop blocks to prevent 
the creep of the water; a cast iron diaphragm was for the same 
| reason placed on either side of the puddle trench where the outlet 
crossed it; the space between the concrete blocks was filled in with 
| puddle. At the inner toe of the embankment by the outlet are 
| wing walls of 18in. brickwork in cement. 
| Filter beds.—The filter beds are two in number, and fed by an 
| arrangement of piping which leads the water from the reservoir or 
| from the adit pipes, the latter being brought round the outside of 
| the reservoir by 12in. iron pipes. Each filter bed is 65ft. by 30/t. 
| internal measurement, the walls being partly of concrete and 
| topped with brickwork ; each has an area of 217 superficial —_ 
| and is capable of filtering 151,900 gallons per twenty-four hours, 
| The filtering material is 5ft, 6in. in depth, and consists of five 
| layers of gravel of all sizes approaching hens’ eggs, walnuts, beans, 
| peas, and shot ; the whole is finished with a bed of 2ft. of sand. 
| The water is drawn off the filters by an arrangement of perforated 
| earthenware pipes, and taken direct to the pure water tank, and 
from thence to the supply mains ; one of Glenfield and Co.’s sand 
washers is placed in the centre of each filter bed, it consists of an 
iron tank having a false bottom of perforated iron plates ; to wash 
foul sand all the pressure needed is just sufficient to keep the sand 
from lying on these plates, the waste water being carried off by an 
overflow pipe. 

Distribution.—The water is conveyed to the town by means of a 
| Zin. main, which is capable of discharging 555,800 gallons daily, 
| and it is then distributed by pipes of 6in., 4in., and 3in. diameter. 
| These pipes were subjected to tests as follows :—The 7in, and 
| to a pressure of 400ft. per head, the 4in. to a pressure of 500ft. head, 
| and the 3in, to a pressure of 600ft. head, the pressure being 
maintained for three minutes. The total length of pipes laid is 

in. pi a 'y laid for the purpose of street watering, Xc., 
were ntilised, which will explain why pipes of that size are used in 
streets where smaller ones would have been amply large. All 
pipes are socket and spigot pipes, the joints being ein the usual 
manner; the interconnection of the mains has been carefully con- 
sidered with a view to constant circulation; there are in consequence 
but few dead ends. Sluice valves and air valves are placed where 
required, and eighty-eight of Bateman and Moore's patent ball 
hydrants are provided, being a proportion of one hydrant to every 
160 yards of main laid in the town; in fixing the position of these 
hydrants the character of the ~_4 4 to be protected was con- 
i . Firal arrangements as to house services have not yet 
been made. 
Cost.—The entire cost of these works, including purchase of 
land, legal and engineering expenses, is estimated at about £21,000. 
The contract for the supply of iron pipes and special castings was 
let to Messrs. C, E. Firmstone Bros., Lays Foundry, Stourbridge, 
the amount of their tender being £3063. For the second contract, 
which embraced the construction of reservoir, brick conduit, laying 
supply mains, and all other work, the tender of Mr. George Law, 
of Kidderminster, was ted, the t being £14,077. The 
standpost, gangway, and other special castings, as well as valves, 
hydrants, &c., were supplied by the Glenfield Company, Kilmar- 
nock. e works were commenced November, 1884, a period of 
eighteen months being allowed for their execution, and it is antici- 
ated that they will be completed well within the stipulated time. 
he scheme was designed by Mr. E. Pritchard, M. Inst. C.E., the 
author acting as resident engineer. 


In our mention last week of the Bournemouth piers competition 
we inadvertently described Mr. R. St. George Moore as a student 
| of the Inst. C.E, instead of as Associate Member Inst. C.E. 
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RAILWAY MATTERS. 


Tue total number of personal accidents in the United Kingdom 
reported to the Board of Trade by the several railway companies 
during the nine months, including accidents which occurred upon 
their premises, but in which the movement of vehicles used exclu- 
sively upon railways was not concerned, amount to 710 persons 
killed and 5098 injured. 


REFERRING to the paragragh which appeared in this column of 
our last impression on the lighting of railway carriages by gas, we 
are informed that the Pope’s Patent Lighting Company has fitted 
a large number of carriages on the London and North-Western, 
the Hull and Barnsley, Great Western, Caledonian, and other 
lines, including in all nearly two thousand carriages. 


Tuer London, Chatham, and Dover Railway Company will apply 
for an Act extending the time for the pulsory purch of 
lands and the re of works authorised by their Further 
Powers Act of 1881 and their Maidstone and Faversham Junction 
Railway Act of 1881, and extending the time for the completion 
of the works authorised by their Act of 1879 and their Further 
Powers Act of 1881, 


THE Board of Trade summary of accidents and casualties which 
have been reported as having occurred upon the railways in the 
United Kingdom during the nine months ending 30th September, 
1885, gives accidents to trains, rolling stock, permanent way, Xc., 
causing the death of eighteen persons and injury to 379; as against 
fifty-three and 640 in the corresponding period in 1884. hese 
figures include railway servants. 


THE London and South-Western Railway Company intends to 
apply for an Act for leave to bring in a Bill to transfer to them the 
undertaking, powers, &c., of the Wimbledon and West Metro- 

litan Junction Railway Company. Powers will also be asked 
for in the Bill transferring to the company the undertakings of the 
Swanage and the Bodmin and Wadebridge Railway Companies, 
and to enable the company and the Brighton Company to exercise 
the powers now vested in them in reference to the undertaking of 
the Southsea Railway by means of a joint committee. 


Tue London, Brighton, and South Coast Railway Company 
notifies its intention of applying for an Act authorising it to 
make new junction railways at New-cross ; to extend the time for 
the purchase of land for and the completion of the Oxted and 
Groombridge railway ; to provide for or confirm the transfer to 
and vesting in the South-Western Company and the company 
jointly of the undertaking of the Southsea Railway Company ; 
and to enable the company and the Isle of Wight Marine Transit 
Company to enter into agreements with respect to the working, 
management, &c., of the undertaking of the latter company. The 
Bill may contain og 4 for the company to purchase or lease the 
undertaking of the Transit Company, and to admit the South. 
Western Company to join in any such arrangements. 


THE wooden viaduct which carried the Great Western Railway 
over Hoo Brook, near Kidderminster, has now been superseded by 
a structure of brick. The viaduct was the longest of those on the 
Oxford, Worcester, and Wolverhampton Railway, which Brunel 
planned, and it was at the time of its erection considered a won- 
derful piece of engineering skill. But of late fears were entertained 
regarding its stability, and upon the recommendation of the Board 
of Trade the new viaduct was commenced. Its length is 1100ft., 
and it is carried on twenty semicircular arches across the valley, in 
a curve corresponding with that of Brunel’s viaduct. The parapet 
walls have a coping of stone, the structure itself being built of 
brindled bricks, of which 7,000,000 were required for the work. 
It is proposed to open the viaduct for trattic next week. 


As the Midland Railway passenger train leaving Birmingham at 
2.48 p.m. for King’s Norton was rounding a sharp embanked curve, 
midway between New-street station and Camp-hill, the engine 
suddenly left the rails and went over the bank, dragging the tender 
with it. The composite carriage which followed, the front portion of 
which formed the guard’s van, fortunately struck against a brick 
ser t which had been newly erected at this point, and the shock, 

ee displacing some of the masonry, caused the coupling to 
break, and prevented the train, in which there were some forty or 
fifty passengers, from sharing the fate of the engine. The latter 
toppled over and became embedded in the bank, while the tender 
be into the dry bed of the canal at the bottom of the embank- 
ment. The driver and fireman who went over with the engine 
escaped ina marvellous manner with comparatively slight injuries. 
The cause of the accident, it is believed, was the giving way of 
some part of the mechanism of the engine. There has never been, 
it is said, an accident on the curve before, and the rails themselves 
were not at all displaced. ° 


On the Plymouth and Tavistock railway, on the 18th inst., a 
fatal and disastrous accident occurred to the London and South- 
Western train due at Devonport at 6 p.m. <A report says: That 
about a mile from the Yelverton station the train was felt to be 
off the line, and after proceeding about 120 yards all the passenger 
carriages came to a standstill on the permanent way. The passen- 
gers, about 20, alighted, and were greatly dismayed at the wreck 
which surrounded them. The engine, tender, and guard’s van lay 
about 20 yards down on the embankment, having turned over and 
been smashed to pieces, The guard, Alfred Edwards, of Excter, 
found himself under his shattered van, but was able immediately 
to extricate himself, escaping with a severe cut inthe hand. The 
stoker, John Wills, a single man, of Exeter, was thrown free of 
the engine down the embankment, and was so severely cut about 
the head that he had to be taken into the South Devon Hospital at 
Plymouth. The driver, John Milford, married, of Exeter, was 
found under the engine dead. It is noteworthy that the carriages 
were not overthrown or smashed, and no brake seems to have been 
employed, but the speed may have been small. 


THE report of the Board of Trade on the collision which occurred 
on Sunday, the 23rd August, at Warwick-road Junction, close to 
Earl’s Court Station, on the Metropolitan District Railway, has 
been published. It will be remembered that we commented upon 
this accident at the time, and said that had the semaphores been 
properly arranged to go to danger when anything wrong happened 
or rods broke, or if the signals had been working by electro- 

gnetism, t ident would not have occurred. Major-General 
Hutchinson’s report states that the immediate cause of this very 
serious collision was the fracture of the vertical rod working the 
Warwick-road Junction down home signal, applying to the line 
from West Brompton to the main down platform line at Earl’s 
Court. It appears that in March, 1882, two 2-armed posts had 
been substituted at Warwick-road Junction for a 4-armed post for 
the down home junction signals on the line from West Brompton. 
The rod which failed was a portion of the rod which had worked 
the top arm of the 4-armed post, which had been put in in 1878, 
the lower part of the rod having been again used for the home 
signal on the northern of the two new posts, This rod is of wrought 
iron, 14ft, 9in. long and gin. diameter. It was screwed at the 
bottom into a slot link, and just above the connection there is an 
adjusting nut for regulating the length of the rod. The fracture 
took place inside this nut in consequence of a flaw, which extended 
nearly throughout the whole surface of fracture. The require- 
ment of the Board of Trade has long been that “any signal which 
is worked by a wire or rod should be so weighted as to fly to or 
remain at ‘danger’ on the fracture of the wire or rod,” a require- 
ment which was, of course, not fully carried out in the case of the 
signal which failed in the present instance. It is only within a 
comparatively recent period that the balancing of the arm, to over- 
come the weight of the rod in whatever part it may break, has 
received the attention which it deserves, and the Metropolitan 
District Company has been for some time engaged in substituting 
properly balanced arms for the original ones; and, strange to say, 
the arm of the home signal close to.and on the right of the one 
which failed was a new arm of this description. 


NOTES AND MEMORANDA. 


In a paper read before the American Society of Civil ~~ 
Mr. Benjamin Rhodes gives the average flow of the river Niagara, 
according to the many careful measurements of the United States 
Lake Survey, as 275,000 cubic feet per second ; the total height of 
the fall is 230ft., and its total calculated power 7,000,000-horse 
power. 

THE deaths registered during the week ending November 21st in 
twenty-eight great towns of England and Wales cor ded to 


MISCELLANEA. 

Or the total quantity of fencing wire imported by the English 
colony of Victoria during the month ended July 18th, 1885, only 
about ond third was of English manufacture, the remaining two- 
thirds having been shipped from Germany vid Antwerp. 

THE death is announced, last month, at Stockholm, of Herr 
Fredrik Petersen, at the age of 82, lately owner of the great 
Robertsfors Ironworks, in the province of Vesterbotten. The 


an annual rate of 19°8 per 1000 of their aggregate population, which 
is estimated at 8,906,446 persons in the middle of this year. The 
healthiest places were Bradford, Hull, Plymouth, Birmingham, 
Norwich, Brighton, and Oldham. 

THE twenty-six furnaces—only fifteen of which are, however, 
now in blast—whose owners compose the Comptoir Métallurgique 
de Longwy, or Ironmasters’ Association, in the corner of France 
that adjoins Belgium and the Grand Duchy of Luxemburg, are 
capable, when in full work, of turning out 800,000 tons of forge 
pig, or 650,000 tons of foundry pig per annum. 

SoME remarks on the subject of M. Hirn’s recent experiments on 
the velocity of gases, with a view to testing the truth of the kinetic 
theory of gases, were recently read before the Paris Academy of 
Sciences by M. Faye. The author infers from the results of these 
experiments that the kinetic hypothesis will have to be reconsidered, 
if not absolutely rejected. The limit which it imposes on the 
velocity of gases under certain conditions of temperature and pres- 
sure is shown to be imaginary. 

In London last week 2682 births and 1557 deaths were registered. 
Allowance being made for increase of population, the births were 
91 and the deaths 175 below the average numbers in the corre- 
sponding weeks of the last ten years, The annual death-rate per 
1000 from all causes, which had been 17°5, 18°9, and 19°6 in the 
three preceding weeks, rose last week to 19°9. During the first 
seven weeks of the current quarter the death-rate averaged 18°3, 
and was 2°1 below the mean rate in the corresponding periods of 
the nine years 1876-84. In Greater London 3501 births and 1950 
deaths were registered last week, corresponding to annual rates of 
35°1 and 19°6 per 1000 of the population. 

THE proportion of organic matter present in the water supplied 
from the rivers to London during the month of October, though 
slightly in excess of that characterising the supply of the past 
three months, was found to be very small, and exceptionally small 
in view of the season of the year and of the swollen state of the 
river. The report of Mr. William Crookes, F.R.S., Dr. William 
Odling, and Dr. C. Meymott Tidy states that the average prepor- 
tion of organic carbon in the Thames-derived supply of the month 
was ‘128 part, and the maximum proportion in any one sample 
‘145 part in 100,000 parts of the water, as against an average cf 
‘119 part, and a maximum of ‘146 part, for the preceding three 
months. In respect to state of aeration, and degree of freedom 
from colour, and from any trace of turbidity, the quality of the 
water supplied by all the seven companies was unexceptional. 

ALLOYs of copper with cobalt are readily obtained by melting 
the two metals together under a flux of boric acid and wood char- 
coal, or by melting copper with an alloy of copper and cobalt 
which is formed in the process of copper smelting. The alloy used 
by M. Guillemin for this purpose had the composition Co, 48'28; 
Ni, 1°0; Cu, 50°26; Fe, 0°46; = 100. The alloys investigated 
contained from 1 to 6 per cent. of cobalt. They have a red colour, 
and a fine, silky fracture, resembling that of pure copper. They 
have remarkable ductility, malleability, and tenacity, and can be 
worked and rolled in the cold, but they cannot be tempered. 
They break under a tensile strain of from 25 to 36 kilos. per square 
millimetre, with an elongation of 28 to 15 per cent. An alloy 
containing 5 per cent. of cobalt, after forging and relling, broke 
under a strain of 40 kilos. per square millimetre, with an elonga- 
tion of 10 per cent. This particular alloy, the Journal of the 
Chemical Society says, is as malleable and as little liable to oxida- 
tion as copper, and is as ductile and tenacious as iron. 

THE supply of potable water in the Roman Campagna is one of 
the most urgent necessities in the improvement of this vast district. 
In order to provide one of the forts recently constructed for the 
defence of Rome with water a boring was made by the military 
authorities for this purpose. This fort is situated near the tomb 
of Cecilia Metilla, on the Appian Way, about 24 miles beyond the 
city walls, and at 7030 metres—230'58ft.—above the level of the 
sea, The results—-Proc. Inst. C.E.—are most interesting, and 
show the advantage that may be derived from boring, as water, 
both for irrigation and potable uses, may be obtained by this 
means, for at a depth of 42°12 metres—138'15ft.—or 28°18 metres 
—92°33ft.—above the level of the sea, the first water-bearing 
stratum was found in the volcanic deposits; whilst a second was 
reached at a depth of 83°30 metres—273'22ft.—or 13 metres— 
42°64ft.—below the level of the sea in the quartertiary formation. 
The bore hole, which was 32 centimetres—12‘6in.—in diameter, 
was carried down to the depth of 90 metres—23'2ft.—below the 
surface, Kind’s percussion boring apparatus was used. 


Book printers gave up damp paper reluctantly: for the new 
method of printing dry compelled them to give up the woollen 
blanket which has been used between the paper and the pressing 
surface as the equaliser of impression ever since the invention of 
printing. That such an elastic medium was needed when types 
were old or of unequal height, or when the pressed and pressing 
surface of the press could not be kept in true parallel, needs no 
explanation; but the use of an elastic printing surface was con- 
tinued long after these faults had been corrected. The soft blanket, 
or the india-rubber cloth often used in place of it, made an uncer- 
tain impression, which either thickened the fine lines of a cut, or 
made them ragged and spotty. It would have been useless to get 
smooth paper if the pressing surface behind the paper could be 
made uneven. To get a pure impression it was necessary to resort 
not only to the engraver’s method of proving on dry paper, but to 
his method of proving with a hard, inelastic pressing surface. A 
substance was needed which could be pressed with great force, 
without making indentation, on the surface of the cut, and on the 
surface only. This substance was found in mill-glazed ‘‘ press 
board,” a thin, tough card, harder than wood, and smooth as glass, 
which enabled the pressman to produce prints with the pure, clean 
lines of the engraver’s proof. Scribner’s Magazine says: ** Old- 
fashioned pressmen prophesied that the hard _— surface 
would soon crush type and cuts; but experience proved that, 
when skilfully done, this hard impression wears types and cuts less 
than the elastic blanket. 

In a paper read before the Société Internationale des Electri- 
ciens,.M, Lazare Weiler gives the conductivities of different metals, 
+ maa with silver and pure copper, as in the following 
table :— 


Silver .. we -- 100°09 Gold and silver alloy, equal 
Copper, refined and crystal- Swedishiron .. .. .. .. 16°00 


Bronze, siliceous, telegraphic 98: Antimony, copper .. .. .. 12°70 

Copper and silver alloy, equal Aluminium bronze... .. .. 12°60 

es Siemens steel .. .. .. .. 1200 

Platinum, pure.. .. .. .. 10 
Copper with 10 per cent. of 

- 10 


parts... 
Copper with 4 per cent. of 

Copper with 12 per cent. of Cadmium, 15; mercury, 85 .. 10°20 

eee Bronze, mercurial, dronier .. 10°14 


Aluminium, pure 
Tin with 12 percent. of sodium 46 arsenic 9°10 
Siliceous bronze, telephonic 385 Lead, 8°88 


Copper with 10 per cent. of 


00 
65 
“00 
00 
70 
5 7 Arsenical copper, 10 per cent. 
Bronze containing 20 per cent. 
90 
00 


Phosphor bronze, telephonic 29 Phosphor bronze with 20 per 
, Siliceous, 25 per cent. | Gent. tin... .. .. 6°50 
of zinc .. .. .. «. .. 2649) Copper with 9 per cent. phos- 
Brass with 35 per cent. of zine 21°50!"“phorus .. .. .. .. .. 4°90 
phosphide... .. .. .. 17°70' Antimony .. .. .. .. .. 383 


d was formerly a partner in the well-known Norwegian firm 
Messrs. Kihler and Co., from which he retired some years ago and 
settled in Sweden. 

THE American Manufacturer says, an inventor of New York has 
recently patented a telegraph instrument by which messages are 
transmitted in fac simile almost as fast as they can be sent by a 
good operator in the ordinary way. The message is written upon 
thin tin foil, with an ink which forms a complete insulation 
wherever it makes a mark. 

A FINNISH engineer, Herr J. A. Lindholm, has invented a so- 
called ‘‘ momentous patent log.” A correspondents says :—‘“‘ It 
has derived its name from the easy and instantaneousness with 
which, at any moment, when immersed in water, it gives the speed 
of a vessel.” Truly the English language is difficult in its niceties. 
The log is said to cost only 15s. 

THE well-known Swedish engineer De Laval, constructor of the 
celebrated milk-separator of the same name, and other apparatus, 
is constructing a steamboat for the purpose of putting to practical 
test his invention for overcoming the friction of water on steamers 
by enveloping them, in an ingenious manner in air, whereby he 
claims to increase the speed four times. Only four times! 

DvRInG the recent stay of the Russian Czar at Copenhagen, a 
eer was ordered at the well-known engineering works of 

urmeister and Wain, at a cost of £60,000, and recently another 
has been ordered at the Nyland’s Engineering Works in Chris- 
tiania, ata similar price, together with a torpedo boat. The vessels 
are intended for the Pacific navy stationed at Wladiwostok, Russia's 
Portsmouth of the East. 

THE prospectus of a company proposing to act on behalf of 
inventors is being circulated, and contains a paragraph purporting 
to be indicative of the opinion of THE ENGINEER on the develop- 
ment of inventi and ist of inventors. We wish to 
point out that this paragraph is simply a quotation from a Letter 
to the Editor, and does not in any way represent the opinion of 
THE ENGINEER. 

Messrs. FREDRICH KRUPP AND Co. are at present, a correspon- 
dent says, manufacturing for the Italian Government four guns for 
a shore battery which will be larger than any in the world. Each 
will weigh 120 tons, whilst a charge of 600 1b. of gunpowder 
will be required for the firing of the projectile of one ton. The 
guaranteed range is five miles. The first of these monsters will be 
tested at Meppen on the firm’s firing grounds, and transported to 
Italy on specially built cars with sixteen axles, bridges and 
viaducts having to be strengthened in order to stand the weight. 


An important addition was last month made to the Swedish 
Navy by the completion of the corvette Freja, built at the Kockum 
Engineering Works, Malmo. Her dimensions are :—Length over 
all, 221ft.; width, 41ft.; and depth in the hold, 29ft. She draws 
19ft. of water aft and 16ft. forward. The vessel is built throughout 
of soft Swedish Bessemer steel and cased with a 3in. layer of teak 
and a 24in. one of fir. Her engines are of 200)-horse power, and 
manufactured in Sweden. She will be full rigged, the masts of 
iron, having been made in England, and armed with ten 12 centi- 
metre guns on the tween deck and two 15 centimetre on the upper 
deck. The cost of the vessel is £85,000. 


THE following from the Railway Register is given by the Journal 
of Railway Appliances as *‘ A St. Louis Bull.” ‘‘ Many iron boilers 
now in use have a record for efficient and continuous service 
extending over periods of time varying from a quarter to a third of 
acentury. Iron can afford to stand by such a recordas this. Are 
there any steel boilers with records that will compare favourably 
with these iron boilers?” Asa comment the Journal adds :— 
“*Show us the building of the present day,” says the Hibernian 
orator, ‘‘ which has lasted as long as those of antiquity.” We may 
add that a quarter of a century of antiquity may be found in a 
steel fire-box in a boat on a Westmoreland lake, and described in 
THE ENGINEER August 13th, 1880. 


A TELEGRAM has been received by the Marine Insurance Company 
from its Captain, Stevens, s.s. Arabian, stating that the diver 
Lambert has recovered one box of gold and the recovery of the 
remainder of the treasure from the Lopez mail steamer Alphonso 
XII. The value of treasure is over £100,000. Much praise is due 
to the divers Lambert and Tester who had to work in the great 
depth of, 25} fathoms. The upper and lower decks of saloon had 
holes made in them so that the bullion room could be reached. 
Special diving apparatus had to be constructed for the work by 

essrs. Siebe, Gooman and Messrs. Heincke and Co. Lambert is 
the diver who so courageously walked up the Severn Tunnel when 
it was flooded, and succeeded in closing the iron door which enabled 
the pumps to overcome the volume of water, so that the work of 
constructing the tunnel could be proceeded with. 

Mr. WATERHOUSE’s report to the Board of Conciliation and Arbi- 
tration for the Manufactured Iron Trade of the North of England, 
and relating to the two months ending October 31st, 1885, has just 
been issued. It shows that the total output has been scarcely 
maintained. The production of plates has fallen in volume 10 per 
cent., whereas bars and angles together have increased to about a 
corresponding extent. Manufactured iron, asa whole, has fallen 
in value 6d. per ton. Plates have fallen 11d. per ton, and bars 1d. 
per ton, while angles have risen 14d. per ton. According to these 
returns, and taking into account the recent reduction of 24 per 
awarded by Dr. Watson as regards ironworkers’ wages, the latter 
are now 2s. above shillings for pounds of realised price. It will be 
seen that the bar and angle makers are better off in respect both 
of price and volume of work than the plate-makers. Of the latter 
besides the two Middlesbrough works which are now standing 
Messrs. Palmer and Co. and the Hartlepool Malleable Company, 
are absolutely inoperative. The Moor Steel and Iron Company, 
and the Stockton Malleable Iron Company are only working 
partially, and the Consett Iron Company, and the Bowesfield Iron 
Company, intermittently or partially. Altogether this branch of 
the trade is feeling the depression more keenly than any other. 

A NEW process for smoothing, polishing, and fiuting stone by 
machine power without the use of edge tools—the invention of 
Messrs. W. and T. Brindle, of Upholland, near Wigan—is now 
being developed by them, in conjunction with Messrs. M. Powis, 
Bale, and Co., of Appold-street, Finsbury. This process consists 
essentially in causing a revolving or a surface of iron to 
alternately bear against the surface of the stone to be worked, and 
then parted from it sufficiently to receive a layer of fresh sand and 
water between the rubbing surface and the rubbed. The rubbing 
surface is held down by a spring, but at intervals is raised from 
the rubbed surface by an excentric cam. For fluting and similar 
operations a series of round bars of wrought iron are mounted in 
bearings and made to revolve; at the same time they are given a 
reciprocating movement. The block of stone to be fluted is placed 
on a trolley and run under the bars. Sand is sprinkled automatic- 
ally over the bars or rollers as they revolve. For recessing, edge 
moulding, and similar purposes, rubbing discs are mounted on 
vertical spindles arranged to lift automatically for svout half a 
revolution in every four. Several different types of machines are 
now in active operation. An advantage claimed for this process 
of working over hand labour with hammer and chisel, or machine 
work where cutters are forced into the stone, is that the surface of 
the stone is left perfectly smooth and ‘‘unstunned,” and better 
capable of withstanding atmospheric influences. It is stated that 
fluted, recessed, and ornamental stone is now being sold by the 
inventors at 75 per cent. less than similar work produced by hand, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. Twietmever, Bookseller. 

NEW YORK.—Tue Witimer and Roczrs News Company 
81, Beekman-street. 


TO OORRESPONDENTS. 


*,* All letters intended for insertion in Tuk ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

A SuFFERER.— The subject has been fully discussed already in the columns of 
the daily press. 

F. 8. (Keighley).—No ; you will sind all the information available on such 
subjects in our columns. 

A. C, A. (Wakefield).— No; longer service at sea will suffice. You can 
obtain full particulars by writing to the Secretary to the Board of Trade, 
Marine Department, Whitehall. 


COAL COMPRESSING MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers kindly favour me with the names and 
addresses of makers of machinery for converting coal dust into blocks, 
generally termed patent fuel? Coat Dost. 

London, November 25th. 


BRICK KILNs. 
(To the Editor of The Engineer.) 

Srr,—Would any reader conversant with the subject kindly tell me the 
best form of brick-burning kiln in use as regards economy of fuel where 
only one kiln is required? Is there such a kiln in practical working as 
a riddle-bottom up-draught circular kiln, and cect ¥ such a kiln not be 
preferable to either the old-fashioned up-draught square kiln or down- 
draught circular? Brick BURNER, 

November 21st. 


SUBSCRIPTIONS. 

Tar Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
JSrom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers)... .. .. £0 148. 6d. 
Yearly (including two double numbers) .. -- £1 98, Od, 

Ij credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue ENGINEER is registered for transmission abroad, 

Cloth cases for binding Tar ENGinreR Volume, price 2s. 6d. each, 

A complete set of Tak Encineer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, Lé 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tuk ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Covies may be had, if preferred, at 
increased rates. 

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good "Hope Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 

ortugal, Roumania, Switzerland, Tasmania, Turkey, United States, 

West Coast q Africa, West Indies, Cyprus, £1 16s. China, Japan, 


Remittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
Chili £ 5 neo, Ceylon, Java, and Singapore, £2 0s. Manilla, 
Mauritius, Sandwich Isles, £2 5s. wikis 

ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings, 
Sor every two lines wds one shilling and si. : odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied bya Post-office 
order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tae Enoineer, 163, Strand. 


MEETINGS NEXT WEEE. 


pe’ 
ge,” by Mr. Maurice Fitzmaurice, Stud. 
Inst. C.E. ‘The Building, Launching, and Sinking of the Queensferry 
Pneumatic Caissons at the Forth Bridge Works,” by Mr. E. W. Moir, 
Stud. Inst. C.E. Mr. B. Baker, Member of Council, in the chair. 

CuemicaL SocieTy.—Thursday, Dec. 3rd, at 8 p.m.: Ballot for the 
election of Fellows. Papers to be read: (1) ‘‘The Sugars of the Cereals, 
and in Malted Grain ;” (2) ‘‘On the Presence of Raffinose in Barley,” by 
Mr. C. O. Sullivan. ‘On the Evidence of Constitution Afforded by 
Absorption Spectra,” by Captain Abney, F.R.S. 

Society or Arts, John-street, Adelphi, London, W.C.—Monday, 
Nov. 30th, at 8 p.m.: Cantor Lectures. ‘‘The Microscope,” by Mr. 
John Mayall, jun. Lecture II.—Modern microscopes—peculiarities of 
construction (1) in general form, and (2) for apes ceeereations, 
Wednesday, Dec. 2nd, at 8 p.m.: Third ordinary meeting. ‘‘Technical 
Art Teaching,” by Mr. F. Edward Hulme, F.L.S., F.8.A. 
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THE DEPRESSION IN TRADE, 


Amone the various causes which have been urged for 
the existing depression in trade, one has been passed over 
almost in silence. That it exists, is felt. That it should 
be talked about is deemed inexpedient. We are not sur- 

rised by this reticence, because men are not prone to find 
Fault with others for a sin which they may commit the 
next year or the next week themselves, There is, too, a 
good deal of esprit de corps among manufacturers which 
tends to close their mouths. Many of them hold, too, 
that although an evil exists, it is best to say as little as 
ible about it for fear of making matters worse. We 
think that this is a mistaken view to take of a very serious 
matter, and that silence represents the worst course it is 
ible to pursue. That to which we allude is the 


inferiority of s made in England for servigs markets, 
That the are bad very few persons dispute ; all 
manner of excuses are in defence of the manu- 


facturers. One of them—the only one deserving notice— 
we shall consider in a moment. We must first insist on 
the existence of practices which many persons will not 
admit to obtain, and which greatly intensify the evil done 
by exporting rubbish. 

A few days since a letter was placed in our hands which 
had been written by a highly res ble firm of metal 
brokers, carrying on business in London, to a firm cele- 
brated for the excellent quality of their bar iron, The 
letter was short and to the point. It ran, “ Will you 
brand your second quality bars ‘best double refined ?” 
The proposition was indignantly rejected. The iron was 
required for export. Let us put on one side the inherent 
dishonesty of the proposed transaction, and see how it 
would affect trade. The iron would be bought by men 
who haveavery clear knowledge of the difference between 
bad bars and good bars. As soon as they proceeded to 
work what they had purchased as the best English iron 
made, they would find out that it was not in any sense or 
way good, Then the German would appear on the scene,and 
point out that this “ defective metal is really the best that 
England can make. The brand was enough to prove that.” 
“Try,” he would say, “ our second-rate iron, which you can 
have at the same price ; you will find it better than the 
best that England can produce. Only Germany can make 
really first-class iron.” We assure our readers that this is 
not a fancy picture—it is a simple statement of facts. 
The impolicy of putting before the world second-rate 
wares as the best that England can produce is one of the 
most gigantic commercial blunders that it is possible to 
conceive. Let it not be imagined that such practices are 
new, or that they are confined to the iron trade. They 
exist in all English trades, and they are more or less rapidly 
sapping the foundations on which our commercial pros- 

rity rests. Plenty of illustrations may be adduced. We 

ave given one. Here is another supplied to us by a very 
well-known and eminent firm of boilermakers, who have 
forwarded to us a letter which recently appeared in a French 
newspaper, and of which the following is a translation :— 

“Tn justice to the few Englishmen who are on the Con- 
tinent, I send this letter to your journal in the hopes that 
it may be the means of opening the eyes of some of our 
countrymen as to the quality of work, &c., turned out by 
some firms that are considered above suspicion. A firm 
of Lancashire boiler-makers made one a short time ago and 
sent it to one of the principal seaports on the Continent, 
stipulating that it was of the dimensions which are 
required in these countries. It was put to work in the 
usual manner, but after a short time one of the circular 
seams in some part of the shell gave way, when, on its 
being examined by the Government engineer—all boilers 
here being under Government supervision, of which your 
readers are no doubt aware—it was found that the plate 
that had given way was ;';th of an inch thinner than the 
stipulated thickness ; also there was conclusive evidence 
to prove that the cause of the seam giving way was the 
plate having been cracked for a considerable distance 
through the rivet holes, either by drifting or from some 
other cause, during the making of the boiler.” 

It unfortunately happened that this boiler was regarded 
as the work of the eminent firm bringing the matter under 
our notice, who justly feel aggrieved, and the event has done 
no small mischief to English boiler makers. We have 
already referred to the tool trade. England has succeeded 
in acquiring in Italy a reputation for producing the worst 
and dearest machine tools that can be had in the whole 
world. The tools are only dear because they are worthless 
—the price is very low. We do not think it is necessary to 
attempt to prove that such practices must be injurious, if 
not ruinous, to our foreign trade. It is not for us to 
suggest a means of putting a stop to them. All that we 
can do to neutralise the evil we do, when we tell our 
foreign readers that the rubbish which they are cozened 
into buying is not the best, nor nearly the best, that 
England can supply. 

ow let us consider what is the excuse urged for the 
production of rubbish in the shape, let us say, of tools and 
steam engines. No excuse at all is put forward, we are 
happy to say, for selling worthless things as the best. 
Many tirms make very cheap steam engines, or at least 


The | low-priced engines, which are a pain and a grief to the 


urchasers. The excuse is that the maker would starve if 

e did not cut down his prices, and that cutting down 

rices means cutting down quality as well. The excuse is, 
in short, that a good engine cannot be made for the only sum 
the purchaser is willing to pay. There are two suflicient 
answers to this argument. The first is that it should not be 
used at all until the engine builder or tool maker is quite 
certain that the engine he has designed is really made with 
the smallest soutlivenntiee of labour and fitting. Asa 
matter of fact, the result of observations carried on by 
ourselves for many years is, that the low-priced engines 
cost more to make, in proportion, than very good engines 
turned out by first-class firms. fore any man under- 
takes to make engines as a marketable commodity, he 
should get out standard designs, and work to these. No 
man ought to assert that he cannot make a good engine at 
a profit at a sum fixed until he is quite certain that the 
management of his shops, the quality of his tools, the 
characteristics of his men—especially foremen—and his 
methods of getting up work cannot possibly be improved 
upon. The reason why some engineers can never make a 

rofit is simply that they do not understand their business. 

hat the public will not buy good things at long prices is 
flatly contradicted by daily experience. The men who are 
suffering are the cheap-jacks. The few firms with a great 
reputation well maintained are busy. In some cases their 
shops are crammed with work; in all they have enough to 
keep them going. This is a lesson which ought to be 
taken to heart. 

It has been urged that abroad we are beaten in what 
used to be our own markets by cheap labour. There can 
be no doubt but that this cause does operate to our 
detriment. We pay higher wages than any other nation 
on this side of the Atlantic, and the. British workman on 
the whole lives now, and has done so for some time past, 
better than any other workman. His influence is very 


keenly felt when we attempt to push trade abroad, and no 
doubt high wages are responsible for scamped and defec- 
tive work in many cases. If the engineer cannot get 
wages reduced he must, we fear, adopt the only other 
course open to him, and dispense with labour as much as 
possible by using tools instead. 


TORPEDO BOAT CATCHERS AND DESTROYERS. 


Tue latest ideas upon torpedo boats and torpedo attack, 
as evolved by our own and that of other Navies’ evolu- 
tionary practice, seem to be leading to a definite system 
of attack and defence by torpedo boat squadrons. Speed, 
handiness, and smallness of target are the strong points of 
the class of boats which, in our Navy, are called rst-class 
boats. Their s is between nineteen and twenty knots 
in a normal fighting condition, their displacement is about 
60 tons, their jength is a little over 100ft., and their time 
for turning a complete circle about 14 min. They usually 
carry two or three torpedo tubes, and in war time will 
have two torpedoes for each tube—one in the tube, the 
other in reserve. They also have one, and sometimes two, 
small machine guns. The weak points of these boats are 
their want of comfort for the crew at sea; their small 
radius of action or distance to which they can operate 
from any base; their complete want of protection from 
even the lightest machine guns, and their great loss of 
speed in rough weather. These boats are cheap, costing 
about £10,000 or £12,000 each when complete, and 
can be rapidly built. But it is now beginning to be 
seen that these small: vessels are not all that is 
necessary for either attack or defence. The Admi- 
ralty have already, in the “Scout” class, produced 
vessels which remedy the defects of want of comfort for 
the crew, want of protection for the machinery and tor- 
pedoes, and small radius of action ; but these defects have 
only been made good at the sacrifice of from two to three 
knots of speed. The Admiralty have, however, recently 
produced a design for a class of vessel which is called the 
torpedo-gunboat, and which appears to embody some of 
the good points of the first class, while avoiding some of 
their defects. Two of these vessels are to be built in her 
Majesty’s dockyards, and one by Messrs. Laird, of Birken- 
head. Their dimensions are—length between perpendicu- 
lars, 200ft.; breadth, 23ft.; depth, 13ft. The displacement 
is 450 tons ; the torpedo armament is one tube through 
the bow and one through the stern in a fore and aft line, 
and one on each broadside on deck capable of training 
through 90deg.; the speed is to be from 19 to 20 knots ; 
the engines are two sets of triple expansion of the vertical 
type, and the boilers are four in number, of the locomotive 
type. The two engines are in one compartment, and the 
four boilers are in two compartments; the indicated horse- 
power is to be 2700, the cylinders are 18din., 29in., and 
42in., by 18in. stroke, and the grate surface of the boilers 
is 120 square feet. The boilers are to be protected at 
the forward end and at the sides by coal bunkers, 
and the engines have protection in the form of jin. 
plating in the ship’s side. The gun armament is one 
4in. breech-loading gun and four 3-pounder rapid-firing 
Hotchkiss, The steering gear and rudder head are 
under water. <A forecastle and poop are to be titted. The 
conning tower is formed of lin. plating, and a conning 
bridge is to be fitted over it for navigation in ordinary 
times. An electric search light is to be fitted above this 
bridge. In the matter of speed and torpedo armament 
this type is at least equal to an ordinary first-class boat ; 
in handiness, it is probably inferior, for though the vessel 
is to have twin screws, her much greater length will more 
than compensate for this. In gun armament the new type 
is very much superior, and has sufficient offensive power 
to do considerable damage to all but the most heavily 
armed ships. In seagoing qualities, and in comfort for 
crew, this type is a great improvement upon the smaller 
boats, but it is principally in the matter of protection that 
a great advance has been made. The coal bunkers 
abreast of the boilers, and the thick plating abreast of the 
engines, will go a long way towards keeping out the shot 
and shell of the rapid-firing and machine guns which have 
become the usual fitting in seagoing war ships. This type 
of vessel appears to be well adapted to act offensively 
against a squadron of first-class boats, for her gun arma- 
ment could not fail to seriously cripple and probably 
rapidly destroy any torpedo boat, while she herself could 
not be readily injured either by shot or torpedo. : 

Other naval constructors have been working along similar 
lines, and it was some time since that Messrs. Thomson, of 
Clydebank, had signed a contract with Admiral Illeycas 
on behalf of the Spanish Minister of Marine, to build a 
vessel to act as a torpedo boat destroyer. She is to be 
350 tons displacement, and her length is 180ft. Her 
torpedo armament is to consist of two tubes, through the 
bow and one through the stern ; but none on deck. Her 
= armament is one of 9 c.m. Hontario’s gun in the bow, 

our 6-pounder Hotchkiss, and two four-barrelled Norden- 
felts. She has triple expansion engines and locomotive 
boilers, the engines being in two separate compartments 
and the boilers in four. The power of the engines must 
be more than 4000, as the speed which is expected 
is twenty-two knots. Both boilers and engines are com- 
pletely surrounded by coal, and there is in addition a shield 
of lin. round the engines. The design of Messrs. Thomson 
rovides fully for an end-on attack and defence, for a steel 
Lombead 1fin. thick extends across the ship before the 
boilers. The size of this 
much ter sea-goin ities than any torpedo t. 
She will be than the larger English 
boat, but her torpedo armament is not quite so powerful 
for broadside firing, but appears to be designed almost 
wholly for end-on attack. Her coal endurance is for 
4000 knots at 10 knots per hour. : 

A third type of enlarged torpedo boat is the Swift, which 
was built by Messrs. White, of Cowes, and now belongs to 
the Admiralty. Detailed information has not been pub- 
lished, but from what has been, she ap’ to be 140ft. 
long, 17ft. beam, 1300-horse power, and 20 knots speed. 
She has a single screw, but is, as all Messrs. White’s boats 
are, a very rapid mancuvrer. A boat of about the same 


— 
Tae Institution or Enoineers, 25, Great George-street, West- 
minster.—Tuesday, Dec. Ist, at 8 p.m.: Ordinary meeting. Papers to be . 
discussed: “ High-speed Motors,” by Mr. John Imray, M.A., M. Inst, 
C.E. ‘Continuous - current Dynamo- electric Machines, and their 
Engines,” by Mr. Gisbert Kapp, Assoc. M. Inst. C.E. Friday, Dec. gph 
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size and speed as this, but airy | twin screws, is being 
built for a foreign Government by Messrs. Thomson, at 
Clydebank. These vessels will doubtless be fairly 
seagoing boats, and will probably have a radius of action 
of about 3000 miles, but they will not be nearly so comfort- 
able for their crews as the larger vessel described. They 
are protected by bunkers round the machinery space. All 
these vessels are distinct types from the first class-torpedo 
boats, and are intended to act as catchers or destroyers of 
the smaller vessels. This function they will be able to 
perform by their greater speed, handiness, gun power, and 
ability to maintain their speed in a seaway, whilst their 
greater protection will prevent their being seriously 
injured. The design of the Spanish vessel appears to us 
to possess these qualities in a high degree. 


MINERAL ROYALTIES. 


Ir is not surprising that at a time when the pinch of bad 
times is being felt by every other class of the community, 
the owners of coal and other mineral royalties, who have 
been very little affected by the conditions which so seri- 
ously affect all other sources of income, should be looked 
to for concessions towards their less fortunate neighbours. 
There can be little doubt that this question will in the near 
future, and especially in the event of the existing 
depression of trade being much longer continued, command 
an increasing amount of attention. At the first blush, it 
certainly seems as if a source of income that was neither 
toiled nor spun for ; that is attended by none of the ordinary 
risks and responsibilities of trade; that is calculated by its 
nature and incidence to induce restraint of business, and 
with respect to which none of the statutory provisions and 
limitations imposed on other sources of income apply, 
should be so dealt with as to bring it under the same 
influences as the industries on which it may be said to 
form a tax. But the whole matter is vastly complicated 
and difficult to handle. There is, in truth, scarcely any 
two districts or descriptions of minerals in reference to 
which the same conditions apply. In one district the 
royalty payment is made in the form of a dead rent, which 
must be paid whether the minerals are worked or not; in 
another, the royalty is based on the tonnage of minerals 
produced ; in a third, on the price at which the minerals 
are sold, and there are numerous modifications of each of 
these and other arrangements. The State could not be 
asked to interpose in order to reduce all these varying 
systems of agreement to order and uniformity. Many 
of the leases under which coal, for example, is worked are 
of considerable antiquity, and are either at the root of, 
or contingent upon, other arrangements, the disturb- 
ance of which would be likely to affect a variety of 
interests. Nor would it be much more feasible to impose 
a uniform rate of royalty payment varying accord- 
ing to the selling price of the minerals; while to 
adopt, as some have been bold enough to suggest, the 
drastic remedy of abolishing royalty rents altogether, 
would at once be denounced, and not unreasonably so, as 
one of the- most gigantic acts of confiscation ever perpe- 
trated. The royalty lessors are in the position of being 
simply one of the parties to a legal contract. When they 
have an offer made to lease their coal, the terms are dis- 
tinctly specitied and acquiesced in by the lessee. When 
there has been a large demand for royalties, consequent 
upon good prices being obtained for the minerals, rents 
have advanced. When, on the contrary, minerals have 
fallen tly in value, and collieries or mines became un- 
om le to work, rents have been reduced. The rents 

ve, in short, been regulated by the ordinary laws of 
supply and demand, hae 4 if the lessee finds that he has 
made a bad bargain with respect to the terms of his lease, 
he must make the best of it, just us the lessor would have 
to put up with it if the arrangement had turned out 
badly for him. Legally and morally the lessee has 
no more right to expect that the lord of the soil will help 
him out the difficulty than he would have a right to expect 
the owner of a house taken at a high rent to make the 
same sort of concession; and it has no doubt been the 
keen competition for mineral royalties, more than any 
other cause, that has caused rents to rise; so that mine- 
owners, like the cottiers of Ireland in regard to their 
holdings, have by their own competition, in times past, 
produced the evils of which they now complain. 

Before proceeding further to consider the subject under 
review, it will be well to examine the amounts that are 
generally paid as royalty rents, and the effect of such pay- 
ments upon the industries concerned; and, first, with 
regard to the coal trade. In the earlier years of the present 
century, royalty rents were for the most part extremely 
low. Many leases were secured at a rent of 1d. per ton of 
coal worked. In 1860, according to Fordyce, the average 
rent in the North of England was 6d. to 1s. per ton on 
round coal, and 2d. to 4d. per ton on small. Mr. G. B. 
Forster, a well-known authority, stated to the coal com- 
mittee of 1873 that the average rent in the great northern 
coalfield would be about 6d. per ton on the sales as a 
whole. Another large coalowner, Mr. Lindsay Wood, 
stated at the same time that the royalties paid in Durham 
averaged from 6d. to 9d. per ton, and in some cases 
gone up to Is. per ton. Scill another witness, Sir J. W. 
Pease, M.P., stated that royalty rents had within a then 
recent period increased from 100 to 150 per cent., and that 
where leases used to be taken at 4d. to 44d. per ton, they 
could not then—1872--be secured under 1s. Since that 
date royalty rents have generally been reduced, at any 
rate in all cases of new leases; but it is more than pro- 
bable that the lessor is reaping a much larger share of the 
joint profit when he receives 6d. per ton on a selling price 
of 63. or 7s. than he did when he got ls. on a selling price 
of 123, to 15s. The latter range of prices, we need hardly 
add, only prevailed over a comparatively short period, and 
i a very great number of cases, if not in almost all, the 
leases that were entered into at the high rates of 1872-3 
have been more or less modified since, as the only possible 
alternative to the closing of the pits. If the existing 
average rent is calculated at 6d. per ton, it will probably 
be as near the mark as it is possible to come. This, at any 
rte, will be fairly typical of the state of things in the 


t northern coalfield, by the usages and systems of which 
ate other districts in the United ingle are guided. 

If, then, we adopt 6d. per ton as the average payment 
made to the lord of the soil for the privilege of working 
our coal, it comes to this, that our coalowners pay to the 
lessors of these royalties about four millions sterling a year 
more or less. It may well be doubted whether the coal- 
owners themselves, with all their tremendous risk and 
responsibility, are now in receipt of a larger net income. 
The income tax returns, in which mines are separately 
distinguished, show that the total net income from mineral 
workings of all kinds in 1884 was a trifle over seven 
millions, and if we give four millions of this amount to 
coalowners, it would leave three millions to divide among 
the owners of every other description of mineral working 
—lead, copper, iron, shale, limestone, &c.—throughout the 
United Kingdom. If this hypothesis—for it is nothing 
more—should approach the mark, it surely cannot but seem 
that “the times are out of joint” when the owner of the 
soil, without embarking any capital, without being subject 
to any risk of loss, of bad debts, of falling markets, of 
State interference, of claims for eompensation, and of the 
thousand-and-one trials and worries that harass the coal- 
owner, should be reaping so large a shareof the proceeds 
of enterprise and effort towards which he does not in any 
way contribute. But so it is. 

With regard to the next largest quota to the mineral 
produce of the United Kingdom—that of iron ore—the 
case is still worse. In the Cleveland district, in North- 
amptonshire, and in Lincolnshire, where the ore is cheaply 
worked, and does not exceed 2s. Yd. to 3s. 6d. per ton over 
all, the rents are what may be called fairly low. In the 
West Cumberland district, however, they rise as high as 
2s. 6d. per ton, which means a sum of about 5s. per ton of 
iron made. Hence, Sir Lowthian Bell bas accurately 
calculated that whereas in Cleveland the royalty charges 
upon a ton of pig iron amount to about 3s. 3d. per ton, 
they run up in the case of West Cumberland and North- 
West Lancashire to about 6s. 3d. per ton, an increase of 
about 100 per cent. The ironmasters of the West coast 
are now complaining, and not without good reason, of this 
condition of things. With their pig selling at only a little 
over 403. per ton, they are irritated to find that about 
15 per cent. of the total realised price is drawn into 
the coffers of the lords of the soil. 

In the mining districts of Cornwall the “dish” or dues 
on the ores raised have been reduced considerably—in 
some cases from one-sixth to one-twentieth, and even to 
one-thirtieth; but until lately, at all events, the average 
rate ranged from one-sixteenth to one-eighteenth. In the 
case of coal mining, it may be taken that at the prices 
realised over the last few years about one-tenth, or rather 
more, of the gross amount received by the coalowner for 
his produce has taken the form of royalty rents; while in 
the hematite districts of Cumberland, &c., the pro- 
portion of the realised value of the produce taken by 
the lessor may be put down at about one-fourth. 
Having so far set forth the facts of the case, it is natural 
to inquire whether it is possible to provide or suggest a 
reasonable remedy. That the case is one urgently calling 
for remedial measures no one who has studied it can doubt. 
But it is to be feared that the only remedies practicable 
resolve themselves into the three following, viz.:—(1) 
Voluntary concessions by the lessor; (2) curtailment of 
production on a large scale; (3) legislative interference. 

With regard to the first of these suggested means of 
relief, it ought to be mentioned, to the credit of not a few 
lessors, that they have been ready to discuss and arrange 
ameliorative measures with their lessees. There is pro- 
bably no important mineral district in the country where 
this has not more or less been done. But in other cases, 
and probably the majority, no such compromise has been 
provided for. The lessor, in a general way, is the master 
of the situation. He knows, with regard to all our minerals, 
that the supply is limited, and the prospective demand 
unlimited. tf he cannot get his terms now, he can 
in most cases afford to bide his time; and a landed 
proprietor could not bequeath to his posterity any more 
certain and assured source of income than mineral rents. 
Besides, a great part of the royalties on minerals, especially 
in the northern coal-field, takes the form of what are called 
“dead rents ”—that is, the lessee must pay to the lessor a 
certain sum annually, in respect of the coal to be worked, 
whether a quantity corresponding to that sum is raised or 
not, the lessee being left at liberty to make up his 
“shorts” in his own time and way. This system has been 
found to benefit both parties. It enables the lessor to 
depend upon a certain annual income, which is thus 
rendered quite independent of the condition of the market, 
while it gives the coalowner the opportunity of arranging 
for a maximum output when trade is good and a minimum 
output when trade is bad. It is to be feared, however, 
that not much advantage has been taken of this liberty on 
the part of our coalowners. On the contrary, in spite 
of bad trade, and greatly attenuated profits, the 
volume of our coal output until last year had steadily 
increased, having risen from 132,607,000 tons in 1878 
to 163,737,000 tons in 1883—an increase of over 
31,000,000 of tons, or about 23 per cent., during a period 
of the most severe depression in prices that the ae has 
ever known. “Dead rent” is, of course, in the nature of 
a standing charge, and the importance of so keeping up 
production as to minimise standing charges is adequately 
understood by the merest tyro in industrial affairs. The 
serious character of this “dead rent” difficulty may be 
appreciated by the citation of a case mentioned by the 
author of a work on “The Northern Coalfield,” in which the 
lessors received from five collieries the sum of £150,000 in 
res of unworked royalties, which sum was calculated 
to have been increased by the addition of common interest 
to £250,000! It takes a strong lessee to support a burden 
of this kind, and it is scarcely a matter for wonder that 
not a few have found it insupportable. 

The second remedy suggested—curtailment of output on 
a large seale—is one that does not commend itself to the 
judgment of lessees. 1t might, as the expression goes, “bring 
the coal lessors to their senses,” but it is just as likely that it 


would do nothing of the kind; and in any case it might 
involve a great disorganisation of industry, loss of foreign 
markets, and serious curtailment of labour, with all its 
accompanying poverty, wretchedness, and even, crime, 
The third remedy, State interference, would be opposed to 
the whole principle of Free Trade, and a direct reversion 
to feudal times. It isnot to be thought of. Those who rent 
coal mines constitute as powerful a body as the lessors, and 
one quite as competent to take care of its own interests, 
The State has no more right to interfere in this case than it 
has in any other case of simple contract. It would be as 
politic to settle royalties by Act of Parliament as to 
determine the price of coal by the same means, 
The true remedy is to be found in mutual conces- 
sions. The lessors are presumably not fools, and 
will, if they are wise, go with the times. The lea 
mining of Durham and Northumberland, the iron industry 
of Lancashire and Cumberland, and in some districts the 
coal industry as well are severely depressed. The smallest 
modicum of relief in the matter of royalty rents would 
greatly help some of these trades. This is so far recognised 
that in some of our mining districts the subject of conces- 
sions of this kind has been raised to the importance of a 
test question. In these circumstances it would be well for 
lessors and lessees to take counsel together—all the more so 
that the payment of royalty rents to individuals is 
peculiar among European countries to our own, and that, 
to the extent of their influence, they are calculated to 
handicap Englishmen in the keen race that they are now 
compelled to run against their continental rivals. 


HEAVY SHIP FORGINGS, 


Durinc the last three years, on the East Coast of England 
alone, about fifty stern frames of vessels have been reported by 
Lloyd's as broken, while in one week no less than seven steamers 
put into port on account of defects in this portion of their 
structure. This wasthe text of a communication lately made tothe 
Cleveland Institution of Engineers by Mr. T. Putnam, managing 
director of the Darlington Forge Company, who truly remarked 
that, though a steamer with broken shaft may weather through, 
with her steering power gone she becomes a very helpless affair. 
Mr. Putnam first described the usual method of building up a 
large stern frame with three separate forgings, which are too 
often heated repeatedly, whereby the iron becomes granular in 
structure, and cold hammered, thus inducing brittleness, The 
following is the reason assigned why, at a bright white heat, the 
process of welding may be so successfully accomplished that it 
is impossible to discover the point of union, provided a suitable 
flux be used in the absence of sufficient silicon in the iron :—“In 
heating iron a certain amount of scale is formed through oxida- 
tion of the surfaces in contact with the atmosphere. This scale, 
when consisting of pure oxide of iron, is infusible at a tempera- 
ture higher than the welding point, but if alloyed with silicon it 
is converted into an exceedingly fluid and fusible silicate of 
protoxide of iron, which under proper pressure, correctly applied, 
is readily expelled ; the clean surfaces of iron are brought into 
contact, and molecular cohesion takes place.” The three chief 
points to be aimed at in a weld are, therefore, to obtain an 
effective heat on the surfaces to be welded, to arrange the two 
parts so that the cinder may escape, and to apply sufficient 
power to expel the cinder. If the heat be insufficient the inter- 
vening cinder remains viscous, and is not entirely expelled, so 
that only the outer edges of the parts are welded together, the 
weld in the centre being unsound. On the other hand, if the 
iron is “burnt” through too high a temperature it cannot be 
worked or welded. In the usual method of hand welding by 
means of screws and the “ Johnny ” hammer, an obtuse scarf is 
made which does not permit of the cinder being pressed out. 
Moreover, owing to an insufficient excess of metal left to com- 
pensate for waste in the fire, the heating is rarely continued 
sufficiently long for the interior to acquire a welding tempera- 
ture ; and, thirdly, the tightening up of the screws, generally 
to the extent of #in., tends rather to spread out the exterior 
sides of the scarf than to bring them together. Some years 
ago the Darlington Forge Company, on dealing with some large 
forgings welded up by screws, found the weld so unsatisfactory 
that they made a series of test welds upon large sections under a 
powerful steam hammer, and the results were so satisfactory 
that they decided to put down a special steam hammer capable 
of admitting the largest stern frame, and of striking a blow 
equal to 30 foot-tons. This hammer was illustrated in THE 
ENGINEER of 5th September, 1884. The scarfs for the welds are 
made not only at a more acute angle and with “butts” never 
less than 4in. wide over the finished dimension, but also with 
the sides of the male portion rounded while those of the female 
are flat, so as to favour the escape of cinder. Lloyd's visiting 
committee, hearing of this method for forging stern frames, 
visited the Darlington Works and witnessed the process, and, 
under the direction of Mr. Cameron, Lloyd’s inspector of forgings, 
a series of crucial tests were rigidly carried out on a large scale 
to ascertain how far the welds could be depended upon. In one 
case, after the parts were scarfed and welded together in his 
presence, Mr. Cameron had a short heat taken on the union, at 
which point the mass was bent to an angle of 30 deg. in both 
directions with respect to its axis without starting the weld, 
after which the joint was slotted through without revealing the 
slightest imperfection. One piece, 10in. by 7in., was broken 
cold under the hammer, requiring eleven blows from a 13-ton 
hammer, and a drop of 6ft. to 9ft., before it broke, without 
disclosing any imperfect weld. Another piece, 9in. by 5din., 
directly after being welded, and while still at a bright red heat, 
was bent backwards and forwards uutil it broke across without 
showing the slightest sign of opening. 


REPAIRS OF SUBMARINE CABLES, 


Tue cable of the Direct Spanish Telegraph Company between 
Kennack Cove, Cornwall, and Bilbao, Spain, which broke down 
on October 11th, was repaired by the Eastern Telegraph Com- 
pany’s cable steamer Electra on the 9th inst. These repairs were 
effected within three working days, although the depth of water 
was no less than 2300 fathoms, or more than two and a-half 
statute miles. Only three drags were made for the cable, it 
being caught and lifted in each case, but on the first haul the 
cable broke on the grapnel, the ship being a little too far from 
the broken end. The operations were under the direction of 
Captain G. Pattison, Commander of the Electra, assisted by Mr. 
A. E. Kennelly, electrician, and reflect the greatest credit on all 
those engaged in them, and there is we believe only one case of 
repairs being as promptly effected in such a depth of water. A 
few days ago another cable ship of the Eastern Telegraph Com- 
pany, The Volta, succeeded in picking up and putting into working 
order the cable between Otranto and Corfu, which is one of the 
oldest deep sea cables, having been laid twenty-four years ago,and 
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which yet was raised without difficulty from the bottom in a 
depth of 560 fathoms. The facility with which cables can be 
repaired, and the sound condition in which they are found to 
be after many years’ submersion, are very important features in 
the prospects of submarine telegraphy. 


PROPOSED RAILWAY AMALGAMATION, 

ONCE more two of the leading railway companies have arrived 
at the conclusion that the advantages they believe will accrue 
from amalgamation are worth the cost and trouble of a parlia- 
mentary struggle. . With this view, an Act will be applied for in 
the ensuing session of Parliament, to unite the London, Chat- 
ham, and Dover Railway and the London, Brighton, and South 
Coast Railway Companies for the purpose of the management, 
working, and maintenance as one undertaking of the two com- 
panies, and for other purposes to be defined in the Act. The 
union will include all railways, stations, docks, harbours, steam- 
boat communications, and means of conveyance of every descrip- 
tion belonging to, leased or worked wholly or partially by the 
two companies, and also all rights, which the two companies are 
entitled to exercise. The Act will contain provisions respecting 
the directorate, expenditure, raising of money, the receipts and 
their division, Authority will further be sought empowering 
the two companies and the South-Eastern Railway Company to 
enter into agreements whereby the latter company may 
the powers proposed to be taken by and conferred upon the two 
companies, “in all respects as if the South-Eastern Railway 
Company had been hereinbefore named along with the two com- 
panies.” The effect of this arrangement on shareholders may be 
uncertain, but on the passengers it is not perhaps doubtful. 


OTTO v. STEEL. 

Great interest is displayed in the gas engine patent infringe- 
ment case now before Mr. Justice Pearson. Dr. Otto, the inventor 
of the engine known in this country as the Otto-Crossley engine, 
is the plaintiff; and the defendant is the inventor of the engine 
manufactured by Messrs, Green and Son, Leeds, The last time 
the gas engine was in court was in the case of Otto v. Linford, 
when the latter lost the case in the Appeal Court. The judgment 
then given was of great length, and was fully reported in THE 
ENaInegr of the 3rd of February, 1882; but as this number has 
long been out of print, we shall reprint the judgment, com- 
mencing in the present issue, for the convenience of our readers. 


STEEL SLEEPERS. 

Ir seems that the West Cumberland Iron and Steel Company, 
Workington—not as was at first reported, the Tredegar Iron 
and Steel Company-—is the successful home firm which has 
secured the second tender for sleepers issued by the Midland 
Railway Company. The Workington firm is now also execut- 
ing large orders for steel sleepers and sleeper plates for Indian 
and Australian lines. It has laid down an extensive plant 
for the new business, and has a capacity of production of 
15,000 sleepers per week. 


LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE, CHANCERY DIVISION. 
Before Mr, JusTIcE PEARSON. 
OTTO v, STEEL. 
Tuts action, which has been pending for some time, came on for 
hearing on the 19th inst. It is taken by Dr. Otto, of Deutz, the 
tentee of the well-known Otto gas engine, to restrain Robert 
Steel, of Leeds, from making and selling gas motor engines, which 
are alleged to infringe the invention described in the specification 
No. 2081 of 1876, granted to Charles Denton Abel as the com- 
municant of Dr. Otto. The plaintiff claims that the validity of 
these letters patent was fully established by the judgment in the 
Court of Appeal in Otto v. Linford. The defendant, however, 
—— this, denying the utility and novelty of the invention, 
and the sufficiency of the specification. Besides this he puts 
forward a number of specifications and publications as showing 
anticipation, and several engines, notably a Hugon and a Lenoir 
engine at the South Kensington Museum, as prior user. There was 
practically no denial of the infringement. 
_ The Attorney-General, Mr. Aston, Q.C., Mr. Horace Davey, 
QC., Mr. Hemming, Q.C., and Mr. Lawson were counsel for the 
plaintiff; and Mr. Moulton, Q.C., and Mr. Graham, were for the 
defendant. 
Mr. Aston, Q.C., in the absence of the Attorney-General, opened 
the plaiatiff’s case. He stated that the defendant had delivered a 
tatement of defi wherein he rai: every possible objection 
both in law and upon fact. He denied that the invention was 
obtained by the patentee; he denied that he was the inventor, 
that the invention was new, and denied the utility of the invention, 
that it was good subject matter for a patent, that the specification 
is sufficient, and so forth, Therefore at first sight it might appear 
that his lordship had a long inquiry before him; but he ventured 
to say to the extent that he was justified in venturing to do so, 
that his lordship would not have a long case, as to the major part 
of it, as he should satisfy his lordship it is practically res judicata, 
assuming always that his lordship would regard the decision of the 
Court ot Appeal, consisting of the late Master of the Rolls, Sir 
George Jessel, the present Master of the Rolls, Lord Esher, 
and the late Sir John Holker as decisive — at all events 
with reference to questions of law arising in the case where 
they are the same; and with regard to questions of fact where 
the defendant is endeavouring again to dispute the novelty 
of the plaintiff’s invention upon the same facts which were 
brought before the Court of Appeal. He proposed very shortly to 
state, first, what was the state of public knowledge at the date of 
the patent ; secondly, what the invention is as described in the 
specification; thirdly, to call attention to the decision of the Court 
of Appeal ; and fourthly, to refer to such additional evidence as 
exists, and to ascertain whether his lordship would call upon the 
defendant or not. With reference to the state of public know- 
ledge at the date of the patent: As far back as the year 
1860, and it might be some time before the year 1860, 
a variety of attempts had been made to use gas as a 
motor for the purpose of driving the piston to and fro in a 
linder If you could introduce into the cylinder on one side of 
the piston charge of pe aya matter, and fire it, you would 
drive the piston to the other end, and if, then, you could intro- 
duce on the other side of the piston a charge, you could drive it 
back again, or having driven your = to the end of the 
cylinder, if you could have a vacuum behind the piston then the 
atmospheric pressure would, as in the old Newcomen engine, drive 
the piston back again. That would be present to the Court as 
being a very short description of what the old arrangement was 
with regard to steam, and how far, priméd facic, anybody desirous 
of exploding a mixture of gunpowder or an explosive gas could « 
priort drive the piston to one end of the cylinder and get it back 
again. That being so, in 1860a person of the name of Lenoir made 
an engine, which he was quite ready to admit was a gas engine 
that would, to a certain extent, fulfil what was required of it by 
providing means of driving machinery, providing a source of mo- 
tion. Lenoir had this general idea—introduce an explosive mix- 
ture into the cylinder on one side of the piston; fire it, drive 
your piston to the other end, introduce an explosive mixture at 
the other end of the piston, fire it and drive it back again, If 
you take carburetted hydrogen and mix it in the ——— say, 
of one part to twelve parts of air you get an =< ive mixture, 
if you were to take a charge, say, of one of carburetted hydro- 


gen and sixteen or seventeen of common air, the dilution of 
common air would be such that you would not get the explosion 
unless you took those mixtures and in something like the cylinder 
of a steam engine, by means of your piston, you compre 
them, and then you have a compressed charge, then you can make 
an explosive mixture of, say, one of carburetted hydrogen, and 
twelve to fifteen, sixteen, or seventeen it may be, of atmospheric 
air. Therefore it was known, and was known at an earlier 
period prior to the date of the patent, that you could compress 
a volume of compound consisting of carburetted hydrogen and 
atmospheric air, when the es of atmospheric air were 
large—sixteen to one—and that you then could make an 
——_ mixture in its compressed state. The learned coun- 
sel then described the noir engine, and inted out 
that shock was caused by the method of working adopted 
between 1860 and 1876, In 1866, or thereabouts, a French engi- 
neer of the name of Hugon, whose name has been mentioned very 
frequently in connection with steam engines, thought he could 
improve, and he did improve upon Lenoir by using, instead of an 
electric lighting, aflame. It is open to exactly the same objections 
with reference to shock, with reference to disruption of working 
parts, with reference to injurious absortion of heat. About the 
same time, 1866, Mr. Otto, or rather Dr. Otto, found exactly the 
same difficulties that have been referred to. He had a Lenoir and 
he endeavoured to make it work. It occurred to him about 1866 
that the difficulty as to shock and so forth might be got over by a 
very ingenious arrangement. Ccunsel then described the well- 
known and now obsolete vacuum gas engine invented by Otto. It 
occurred to Dr. Otto that the quick combustion which they had 
been aiming at was the great mistake. If, says Dr. Otto, I can 
convert that quick explosion, that sudden hammer-like blow, into 
the gradual push of steam, I shall get the gas back into exactly 
the grooves that I want it to be, and I shall make a gas engine 
work on the lines of a steam engine. He proposed then to do two 
things. He proposed first to utilise the residuum which was left 
by the explosion of a charge of explosive mixture in the cylinder 
between the piston and the end of the cylinder, and he said, if that 
is not enough what I will do is this, I will introduce an additional 
volume of pure atmospheric air into the cylinder, so that before 
the explosive mixture is introduced it shall find in front of it, and 
interposed between the incoming explosive mixture and the end of 
the cylinder, a volume of either residuum or introduced air, or both, 
which shall act as a cushion to take up the violence of the blow, 
and shall act as a suitable and convenient absorber to store up the 
heat and to give it out in the shape of energy for the purpose of 
aiding the expansion, and so I shall convert the swift rapid blow 
given by the explosion of the pure unadulterated explosive mixture 
into the ual push, which is the desideratum, the thing which 
is required in order to obviate the difficulties that are known to 
exist. That is the invention. Do not introduce into the cylinder 
an explosive mixture pure and simple, but take care to have in the 
space into which the explosive mixture is introduced a cushion 
consisting wholly or partly of the residue of explosion left by the 
last explosion, or assisted by a stratum of air introduced so that a 
notable quantity of non-explosive fluid would be interposed in 
front of and between the explosive mixture and the end 
of the piston. The learned counsel then explained the 
working of the ordinary Otto engine by means of a model. He 
then proceeded to point out that three forms of engine were 
included in the patent forming the ground of this action. 
Thus, according to one arrangement the gases are introduced into 
the engine cylinder at atmospheric pressure. When they are 
introduced they are only under the 14 1b. pressure of the atmo- 
sphere, and there is no compression. They are introduced through 
an open port, as the patentee says, “‘ The cylinder is for this pur- 
pose provided with a slide having suitable ports.” There is, save 
and except for the entirety, no claim for these separate parts. 
“The cylinder is for this purpose provided with a slide having 
suitable ports for the admission of air, and of an intimate mixture 
of combustible gas or vapour and air, and the movement of the 
slide is so regulated by means of a cam or excentric on the engine 
shaft that during the first part of the stroke of the piston air 
alone enters the cylinder, while during a succeeding portion 
of the stroke the mixture of gas or petroleum vapour and 
air is introduced behind the air.” ‘‘This mixture in enter- 
ing the cylinder will become more or less dispersed in the 
air previously introduced, the particles of the mixture being 
situated nearest together at the point where they enter the 
cylinder, and becoming gradually more dispersed as they mix with 
the air in front.” That is what is called the stratified condition, 
though, of course, they do not lie in exact strata. ‘‘ A communi- 
cation being now established ”—that is, after the introduction of 
this mixed charge—‘‘ by the slide between a small external gas 
flame and the contents of the cylinder, at the point where the com- 
bustible mixture is most dense. This ignites, and the combustion 
of the whole charge takes place. The combustion of the whole charge 
takes place gradually, the mixture burning with gradually decreasing 
rapidity asthe flame extends to those particles thatare more dispersed 
among the air. The gradual expansion ”—again a reference to the 
gradual action—“‘of the gases thus produced causes the piston to com- 
plete its stroke, and on the return stroke, which may be effected 
either by the momentum of the fly-wheel or by the introduction of 
a similar charge at the other end of the cylinder, the products of 
combustion,” that is the residual charge, “‘ are expelled through a 
valve, after which the above described operation is r ted for the 
next stroke.” The specification goes on, ‘‘ According to another 
arrangement the combustible gas and air or other gases are em- 
ployed in a compressed state in the engine. For this purpose the 
engine may operate either as above described, the gas and air being 
simply compressed to the requisite degree before being introduced 
into the cylinder, or by preference the compression is effected in the 
cylinder itself in the following manner.” The patentee dismisses the 
second mode by saying you may do it simply in a separate vessel. 
He proceeds to describe more at length the most advantageous 
mode, namely, that in which the compression is effected in 
the cylinder itself. This is the third arrangement. ‘‘ The cylinder 
is constructed of greater length than the stroke of the piston, so 
that there is a space beyond the latter when it is at end strokes. 
Assuming this space to be filled with a portion of the gaseous pro- 
ducts of combustion, resulting from the last stroke at atmospheric 

ressure, the piston in performing one part of its stroke draws 
in atmospheric air, after which it will draw in the combustible 
mixture during the remainder of the stroke. The cylinder will 
then be filled with three strata of different gases more or less 
intermingled at their junction, namely, a stratum of products of 
combustion next the piston, then a stratum of air, and lastly the 
combustible mixture. The piston, then—under the operation of 
the momentum of the fly-wheel—performs its return stroke, 
whereby the gaseous charge is compressed into the before-men- 
tioned space at the end of the cylinder. The gases will in this 
condition stiil retain their stratified position, the particles of com- 
bustible mixture being diffused to a certain extent through 
the other strata.” Dr. Otto knew that it would not be a 
hard-and-fast division, that there would be a diffusion at 
the edge—a fringing off. ‘‘The charge is now ignited, and 
burns gradually, and with the same effect as described with 
reference to the first arrangement. On the return stroke the pro- 
ducts of combustion are expelled, with the exception of the quan- 
tity contained in the space behind the cylinder. The regulation of 
the power of the engines, operating according to the above-described 
invention, is effected simply by admitting more or less of the com- 
bustible gas for each charge, this being done by regulating the time 
of opening and closing of an admission valve on the gas supply 
pipe.” His lordship would find that is effected in a very ingenious 
way by allowing the port to remain open when a charge of consider- 
able amount is required for a longer time. The port, while it is 
open, admits the carburetted:hydrogen mixed with the air, and 
according to the time that the port is left open, without being cut 
off by the action of the slide, so there will be a greater or less quan- 
tity introduced, 


Mr. Movutton here stated that his contention would be not that 
it is an advantage to omit the air at all, but that neither Dr. Otto 
nor the defendant has any cushion at all. If ey | had any cushion 
it would be totally worthless, but as a matter of fact they have got 
none at all, 

Mr. Aston: Whether the introduction of the combustible 
charge into the presence of a notable quantity of residuum does or 
does not produce a cushion, as a matter of fact the defendant, like 
Dr. Otto, constructs his machine with a large clearance at the effec- 
tive end of his piston. The defendant, like Dr. Otto, leaves 
between the effective end of his piston and the bottom of the cylin- 
der the residual charge. The «defendant, like Dr. Otto, introduces 
into his cylinder under those circumstances his combustible charge. 
The defendant, like Dr. Otto, then allows the piston by suction to 
introduce his combustible charge. The defendant then has inside 
his cylinder, just like Dr. Otto, a residual charge corresponding to 
the clearance that he has left, an introduced charge by suction 
corresponding to the time at which he left his slide open. The 
defendant, like Dr. Otto, then, by the action of his fly-wheel, com- 
presses that compound charge. ‘I'he defendant, like Dr. Otto, fires 
that compressed charge, and he fires it by ignition at the part 
where it is richest. ‘The defendant, then, lixe Dr. Otto, has a 
machine which has no shock, and which does not develope inju- 
rious heat. Whether under these circumstances his learned friend 
could satisfy his lordship that, owing to some mysterious investiga- 
tion which he may have conducted, he has ascertained that there 
is no cushion, he did not know, but assuming that to be so he 
should call his lordship’s attention to the well-known judgment in 
Frierson v. Lowe, where the Master of the Rolls says it does not 
matter what the patentee says about the advantages which arise 
from his invention, or about the scientific way in which he 
accounts for it. But does the defendant do what the piaintiff 
tells him to do, and does the defendant by so doing get the 
advantages which the plaintiff told him to get? ‘Those are 
questions which he hoped the Court will put. 

The learned counsel then indicated the course which has been 
taken with reference to the defence. The statement of claim was 
inthe regular form. The stat t of def as ded says 
that the defendants have not infringed. The defence is (1) no 
infringement. (2) No novelty. (3) The patentee was not the first 
and true inventor. (4) Letters Patent not valid and subsisting. 
(5) Alleged invention not subject matter—that is law, and there 
was the decision in his favour by the Court of Appeal. (6) Alleged 
invention not assigned. That is proved by the assignment. (7) 
Alleged invention never valid for reasons given in tho particulars, 
to which he would refer presently. Then lastly, the patentee did 
not file any specification, and the validity of the patent was not 
absolutely established in Otto v. Linford. With regard to the 
objections, he would not trouble his lordship with them, except 
that objection 2 says the invention as to the material parts thereof 
is not useful, the alleged invention is not new, and not subject 
matter. The specification is not sufficiently distinct, and the 
alleged invention was published in the following specification. 
Now of those specifications which are there published, no less than 
six were referred to in Otto v. Linford—three are new. Besides 
that, there are references to a number of foreign publications. 
With reference to these publications he did not know that his 
friend meant to rely upon them, but if the defendants rely upon 
these publications he should ask his lordship to hold that there 
was no publication with reference to them, or any one of them, at 
all events to any one that is material. use if his friends 
prove what are the facts, and they will have to prove what are the 
acts, he thought he would find they were buried practically in the 
various libraries where they were tound, that is to say, that they 
were either in the condition of a heap of foreign publications that 
were sent en masse, that were left in bundles in some cases, left 


packed up in parcels in other cases, and that no access to them has . 


been proved. He was not here to-day to say that if a foreign 
book is published in this country, and the knowledge of that 
book, and the knowledge of its contents becomes in any way 
whatever part snd parcel of the stock of public knowledge, 
that that would not be an anticipation. But until his 
friend proves that every one of these publications on which 
they rely has in some substantial manner been referred 
to, has been the subject of consultation, or has been accessible to 
the public, he should ask his lordship to hold on the authority of 
the skate cases, to which he should refer if necessary, that there 
has been no publication. Therefore, saving all just exceptions 
which may be made to this additional matter, of course they will 

in, and he was not afraid of any one of them. He had himself 
endeavoured to find out any scintilla of an indication in any one of 
these specifications that you can cure the defects arising from 
shock and absorption of heat unduly in the way that Otto has 
pointed out. There is not one of them that does so. Then he 
came to the instances of alleged prior user. Not one of those cases 
have there been traced, after the most careful inquiry, except Lord 
Leconfield’s, where, after a great variety of efforts, the gardener 
has succeeded at an infinite expenditure of gas, and subject to 
all the difficulties of shock and waste of heat, and been able tu 
continue from time to time a Lenoir engine at work. All the rest, 
as far as he had been able to trace, are Lenoir’s that have been 
converted into steam engines, or have been thrown on the rubblish 
heap. As tothe one that was added this morning, he would tell 
his lordship what happened to that. There was a Lenoir engine 
which had been taken to South Kensington Museum, and at South 
Kensington Museum it was altered. We shall hear what his 
learned friends prove with reference to it, but this was done, 


and he did not think it would meet with his lordship’s | 


approval, That machine was taken away from South Kensing- 
ton Museum where it was. The permission was given by the 
authorities in a manner for which they have expressed their regret, 
and it went into the defendant Sterne’s custody, where it was for 
along time. He was not going to make any imputation, but that 
was not a course which would commend itself to his iordship. 

Mr. ASTON then read over the greater part of the judgment in 
the Court of Appeal in Otto v. Linford, commenting on certain 
portions as he went on. [We begin to give this judgment in 
extenso on page 412 of the present number.| He then stated that 
his case would be that there has been no anticipation. His case 
would be that neither in any publication, nor in any: gas engine 
which ever existed, have you the existence of that compound 
charge which, when combustion is effected, causes the combustion 
to act gradually, and obviates the difticulties arising from shock 
and absorption of heat, which he had spoken of. Under these 
circumstances, subject to any further explanations which may be 
given to remedy any shortcomings on his part, that would be the 
case for the plaintiffs. 


DIsPOSAL OF THE LoNDON SEWAGE ON CANVEY ISLAND.— 
Lieutenant-Colonel A. S. Jones and Mr. Bailey-Denton have 
recently, in a second memorial to the Secretary of State for the 
Home Department, drawn attention to the special and local 
advantages of treating the sewage of London on Canvey Island. 
They offer to lay their plans and details before some competent 
authority acceptable to the Metropolitan Board of Works, who 
shall report, not only upon the local and physical circumstances 
which they assert render Canvey Island at once the best and 
cheapest means of freeing the Thames from pollution, but upon 
the nature of the works they have designed. They offer to hand 
over to the Metropolitan Board all their plans and particulars, if 
they are approved, in order to avoid the objection which exists to 
the employment of any engineers outside the organised staff of 
the Board, and they withdraw any claim for employment. It is 
also stated that the promoters will be prepared, if an opportunity 
be afforded them, to introd ible contractor who will 


a 
guarantee the execution of the works; and, if desired, the pur- 
chase of the island for a sum which will be liquidated in forty 
years by a halfpenny in the pound rate, ; 
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surface below water level, including a portable stay provided 
with zinc ferrules firmly sec’ on it and fixed in the centre 
of each nest of tubes for their protection, with which the 
two boilers in the Hindostan and a few others were fitted, 
but afterwards it was dispensed with on account principally 
of the expense and the difficulty of removing the scale, 
especialy in the cases where blowing off could not be put a stop 
to, and the old prejudices ee high density could not be got 
over. However, prejudices of this kind, fortunately for the ship- 
owners, are becoming things of the past, although there area few 
superintendent engineers considered to be well informed and intel- 
ligent, maintain, or, I should say, profess even to this hour that 
it is neither on contact nor surface of the zinc protection from 
corrosion depends, although it is nothing new to hear of these very 
men, when they find themselves in a difficulty owing to cor- 
rosion commonly called pitting, to at once order a stud to be 
screwed into the affected part and firmly secure on it aslab of zinc. 
Such are the tactics of some of the non-believers in contact, never- 
theless. However, be that as it may, I can vouch that when 
boilers are treated as I recommended as far back as 1877, that is 
to fill them with fresh water, taking care to reduce the waste of 
steam and water from all sources to a minimum, and to see that 
the condensers are as perfect as they can be made—a proportion of 
something between ,}5 to ;4) of zinc to that of the iron has been 
found after the first six months in new and old boilers, when fitted 
on my system, to answer well, And it is astonishing how small 
a percentage of sea water is needed to effect this, 

As Mr. Rowe’s paper appears to have been read at Sunderland, I 
may mention in conclusion that when I visited that place in 1878, 
after calling almost on all the superintendent engineers and steam- 
shipowners in the district, as to the advisability of fitting and 
treating boilers according to my system, all that I su ed in 
doing was to persuade three firms to fit, in all, five boilers between 
them ; all of them, with two or three exceptions that I came in 
contact with—Newcastle-on-Tyne included—being unbelievers in 
contact, and I may say, zinc in any form in boilers, intimating, 
with a shrug of the shoulders, that they looked upon it from, in 
some cases, past experience, as a waste of money. this true or 
not, I can speak of having made a thorough convert of one in 
Sunderland who has written several letters to me acknowledging 
the great benefit his employers and himself have derived, and were 
deriving, from following my advice. In confirmation of what I 
have said in regard to zinc in and treatment of boilers, I beg to 
refer you to the articles and correspondence which appeared in 
your contemporary Engineering, in July and August, 1878, 

For your information I enclose one of my printed instructions as 
to treating and preserving marine boilers, printed in 1877. 

“To ensure perfect protection to the interior surfaces of boilers by 
the application of zinc, the following are the most important points 
to be observed ; with also a few recommendations as to their 
treatment, &c, :— 

“*1,.—To cast the zinc plates and ferrules, either vertically, or 
with the moulds considerably inclined, so as to insure them being 
as free from air cells as possible, and the zinc should be of the best 
quality procurable. 

‘*2.—To see that the surfaces of both the iron and zinc, where 
in contact with each other, are fair and clean, and firmly held 
together, so as to prevent access of water between them, and con- 
sequently oxidation of the zinc at these points. 

“*3.—The zinc plates and ferrules need not fit tightly on the 
studs and stays, but great care should be observed, as pointed out 
in 2, with their collars and nuts, and also with the portion of the 
stays—round, square, or flat—where the iron fastenings grip them, 
or where they may be in contact with the zinc, as on these points 
continuity, and hence the protection of the boiler surfaces, will, in 
a great measure, depend, 

‘*4.—For protecting the shells, furnaces. &c., the mode of 
attaching the zinc to studs screwed into the plates at points equally 
distanced, and of distributing it over the entire surface of the 
boiler—in the water—is much to be preferred to attaching it to the 
stays, unless the stays be specially fitted for insuring continuity, 
as in cases where the stays may be secured to LT or bars, or to the 
ends or sides of the boiler, as ordinarily fitted, continuity between 
the zine and the ts to be protected will always be uncertain ; 
but in parts of boilers already working, where it would be difficult, 
or inconvenient, to put in studs, such as the sides and backs of the 

bustion chambers, &c., the zinc may be attached to the screwed 
stays, which are admirably suited for insuring continuity, or to any 
of the stays, plates, bars, brackets, &c., which may be already in, 
or might be put in the boiler for the purpose of convenientl: 
attaching the zinc; but the great points to be aimed at are, in a 
cases, to insure continuity between the two metals, and distributing 
the zinc as equally as possible over the surface of the boiler by any 
suitable and reliable means. 

‘*5,—It is preferable to use many studs and small plates of zinc, 
especially in new boilers, to fewer and larger ones, in order to 
insure not only an even action on the entire surface, but for con- 
venience of application, ——_ in narrow or confined places, and 
lessening the Jiability of the zinc plates cracking from expansion, 
&c., and falling to the bottom of the boiler, sometimes long before 
the metal is consumed, The proportion of zinc surface should be 
between 1-45th and 1-50th that of the iron exposed to the water : 
but its efficiency, as regards the protection it will afford, and time 
it en last, will very much depend, as already pointed out, on its 
quality. 

“*6,—The central parts of the zinc plates should be made thicker 
than at the edges—as shown on the sketch—because the oxidation 
of the metal will be found to be much greater where in close 
proximity to the collars, nuts, straps, &c., than at their extremities. 
‘The small plates have an exposed surface of ‘75 of a square foot ; 
but where it would be convenient to attach larger ones, especially 
when connected to stays, &c., between two surfaces, such as the 
back of the busti hambers and the end of the boiler, &c., 
plates having double the surface might be used with advantage. 

‘* 7,—The length of the zinc ferrules for the tube plate stays, or 
rods, which may be made in two, three, or more pieces, is to 
determined by the amount of tube and tube-plate surface which 
may be necessary for each of them to protect; and in order to 
make them as thick and durable as possible, the stays, or rods, on 
which they are to be placed, can be made as small in diameter as 
practicable, and the smallest factor of safety may be safely adopted 
in calculating their strength—if used as stays—because of the 
perfect protection which will be afforded to them against corrosion. 

**8,—To ensure perfect metallic contact between the tubes and 
the tube-plates, it would be advisable to remove a portion of the 
scale or oxide from the ends of the tubes, by filing or otherwise, 
after they are annealed. 

“*9,—The thickness of the zinc plates and ferrules should be 
regulated by the time they will be required to last without 
changing, or renewing, or should be determined by the length of 
the voyages on which the vessel might be employed. 

‘*10,—For attaching the stays, or rods, fitted with zinc ferrules, 
in the tube-plates, either of the plans shown on the lithograph 
drawing may be adopted ; but where the rod is to take the place of 
a stay-tube, the mode shown in Fig. 3 is recommended, and for a 
boiler in course of construction that shown in Fig. 4 is no doubt 
the best ; but for the front tube-plates, the coned plug may be 
preferable in all cases, especially for detaching the stays, for the 
renewal of the zinc ferrules. The ferrules are in short lengths, 
with a loose iron washer p! between them, so as to allow of 
the greater expansion due to the zinc over that of the iron, without 
crushing the ferrules, 

‘* By these means, all that is needed to allow of the stay being 
taken out for renewing the zinc is confined, simply, to the taking 
off of the back nut, and to ensure continuity, and also tightness, 
at this end, the nut, which secures the zinc on the stay, should be 
brought up hard against the tube-plate, or plug, by screwing the 
outside nut up tightly. The cone, or front plug, should be 
adjusted to insure tightness only, care being taken not to use 
undue strain, and spring the tube-plates, ; 


**11.—For the ry agp of preserving the nuts on the back end of 
the stays, it might be advisable to protect them with specially 
made fire-clay caps or covers. 
‘*12.—If the studs, stays, or straps, &c., be carefully made and 
ed care taken of them, the subsequent cost of protecting the 
ilers will be confined simply to the renewal of the zinc every four 
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months or so during the first year, and every six months or so 

during the second and subsequent years ; but this will very much 

depend, not only on the quality of the zinc, but .lso on the manner 

of working the boilers and their treatment, especially when idle. 

In regard to the renewal of the zinc, the chief engineer should be 

= by its condition, and especially by the condition of the 
iler surfaces, on examination. 

**13.—I would strongly recommend that the boilers, when idle, 
be kept, as far as may be practicable, full of water, and the water 
changed in them, when at work, as little and as seldom as possible, 
providing the density be not allowed to exceed ;'; or J; for which 
purpose, and also of preventing, as far as practicable, the deposition 
of scale on the heating surfaces, the waste from all sources should 
be reduced to a minimum. For the better preservation of the 
surfaces round the level of the water, the only parts likely to suffer 
internally from various causes, it might be advisable to either 
sheath them with thin plates, or carefully coat them with Portland 
cement, or some material of a still more impervious nature, each 
time they are opened. Good mineral oil should also be used for 
lubricating the interior working surfaces of the engines. 

**14,—For a large boiler such as that shown on the lithograph 
drawing, which is 15ft. by 10ft. 7in. by 10ft. lin., about 6 cwt. of 
zinc will be sufficient ; ordinarily, less than half that amount.” 

I have to apologise for having gone so far as I have done, but 
the subject is one I could write—imperfectly, I confess—some 
pages more, were it not for my being conscious of having trespassed 
too much already on your valuable space, and being reluctant to 
indulge too freely in personalities as to the history of applying 
zinc in boilers and their treatment, in a few cases, in 1877-8, and 
since ; in the institution and advancement of which I will not 


admit of having been quite asleep. 
Chipping 


AID TO ENGINEERING SOLUTION, 

S1r,—I shall be glad if you will kindly publish the parallel 
to Engineering Solution” in your paper, page 359, of 6th Novem- 
ber, and the corresponding actual i from the book itself. 

As these eleven cases of misquotation all apply to the preface 
and first forty-six pages, and are made to serve as samples for the 
rest of the 400 pages, which do not contain preliminary prin- 
ciples of any sort, an erroneous impression has been conveyed of 
the real nature of the book, Tue AUTHOR. 

November 23rd. 


On p. 359 of THE ENGINEER, 


1. The new graphic methods are dis 
missed as generally familiar, &c. 


Davip PHILLIPs. 


In the book itself. 
yp. 35. The graphic reduction of 
joint stresses to bar stresses, 
either for process i. or ii. is gene- 
rally familiar, &c. 


ramisications the ic me 
is generally fondle 


8. In his preface the author puts 
forward no claim whatever to 
originality. 


4. In Chapter IL, p. 13. Stress and 
load are used as synonymous or 
exchangeable terms. 

5. On p, 34. Stress and load are 
used as synonymous or exchange- 
able terms, 

6. On p. 35, Stress and load are 
u as synonymou: h 
able terms. 

7. On p. 14 we fall on the expres- 
sion, » segregation of stress solu- 


ions. 
8. This license is repeatedly as- 
sumed throughout the book, 


9. The entirely false statement 
about a rigid arch. 


10. The treat t of the p 
curve in a semicircular arch on 
p. 44 is egregiously wrong. In 
the first place, the section of 
rupture lies not at 45 deg. 


11. Not about a point situate near 
the centre of the section. 


runs thus:— 


p. 35. The graphic reduction of 
joint stresses to bar stresses, 
either for process i. or ii. is gene- 
familiar, &c. 

( Pref. The more strictly new por- 

_ tions are, &. 

Pref. The remaining new por- 

( tions are, &c. 

p. 13. Nowhere is any such use 
made, or intended. 


p. 34. Nowhere is any such use 
made or intended. 


p. 35. Nowhere is any such use 
e or intended. 


p. 14. May be treated generally as 
“stress solutions,” without segre- 


gation. 

p. 297. In the Section on Piers, 
pp. 279 to 348 this license is not 
repeatedly assumed, but is never 
assumed at all. 

p. 38. The statement quoted occurs 
only on p. 38, about elastic 
curved ribs(lines 3 and 4). There 
is no such statement in the pre- 


gi 
the solutions of the rigid arch. 
Part II. 


p. 44. The arch is any arch (line 10), 
not any special form, though it 
is inclusive of the form drawn. 
On p. 44 there is not any state- 
ment that the point of rupture 
is at 45 deg. (See line 7 “to 
determine the limiting points.”) 

p. 44. Nor is any point of rupture 
assumed. There is no statement 
that J is near the centre; though 
J is misplaced on the diagram 
unintentionally, this is not said 
anywhere. 


[In the above extract it is Mr. Jackson’s professed intention to 
compare my “ quotation ” with the ‘ corresponding lines” in 
book. Taking his items in their order, let us see how faithfully, 
and strictly to the letter, he carries out this purpose. 

(1)—(2) With regard to these, the correct extract from the review 

method of treatment throughout the book is 


entirely analytical, the new graphic methods being dismissed as 
- panely familiar, and exemplified in so many elementary books 
that further exemplification is needless.” Then follows my 
criticism on this statement, as follows :—Now, if it be true, as the 
author says, that the graphic method, in all its ramifications, is 
“ generally familiar.” It is well, therefore, to point out to Mr. 
Jackson—who, by the way, is so supersensitive to misrepresenta- 
tion—that, whilst pretending to —— my “quotation” with 
the actual text of his work, he r substitutes comment for 
extract, suppresses the introductory clause, ‘‘ Now, if,” &c., 
ae of the whole quotation only the two words “ generally 
‘amiliar.” 

(3) Here Mr. Jackson fails to perceive that a thing may be 
perfectly new, and yet not in the least original. For example, let 
us suppcse that I take a new form of roof truss and apply the 
graphic methods to discover the stresses in its members ; then I 
should be the author of a brand-new solution in graphics, about 
which there need be no originality. Well, then, in Mr. Jackson’s 
preface there is no claim whatever to originality, but only to some 

‘new solutions,” and what he himself calls “new portions,” 
concerning the newness of which I, of course, entirely reserve my 
opinion. 

(4, 5, 6) With regard to these, I have only to state that the 
term ‘‘joint stresses” is frequently used where the context 
obliges us to interpret it, as intended, for loads. In support of 
this statement I need only refer to the first extract in the right 
column above, bearing in mind that at any joint of a roof or 
bridge truss we have only the stresses acting along the bars, and 
the externally-applied forces independent of the bars. 

(7) Here I criticised the association of the term “ segregation ” 
with “‘ stress-solution ” as new-fangled, and therefore it is evident 
that my criticism was perfectly clear of the form of the phrase. 

(8) Once more I must point out to Mr. Jackson that he has mis- 
quoted the review. No doubt he experienced some reluctance to 
reproduce the exact words, which run thus: ‘‘ On the following 
page (18) the ex ion ‘horizontal force’ is substituted for 

bending moment ’—a perfectly unwarrantable license repea' 
assumed throughout the work.” Now as the author seems to c 
this statement into question, I will supply him with a few glaring 
instances. On page 20 we have the ordinary table of —— 
moments in girders headed as ‘‘ General Expressions for Verti 
Stress and Horizontal Stress.” In this case the author not only 
uses the term “ horizontal stress” for ‘‘ bending moment,” but also 
“« vertical stress” for ‘‘ shearing force.” Again, on page 27, the 
terms are used conjointly and synonymously in taking “‘ H, H,” 
to represent ‘‘ the horizontal forces or bending moments.” 

(9) On page 38 the author, although he may be ignorant of the 
fact, treats the arch as rigid, insomuch as he supposes the arch to 
be held by two bending moments at the abutments. He also illus- 
trates the case by a figure on page 36, in which the end bending 
moments are shown as circles. e treatment of the arch problem 
on the in question—38—is not only wrong, but highly 
ludicrous; for the author supplies us with six unknown quantities, 
namely, the two end vertical reactions, the two horizontal thrusts 
—which, of course, may or may not be equal—and the two end 
bending moments, to determine all of which he presents only four 
equations, one of the four being altogether irrelevant. 

(10) I cannot help regarding this statement as disingenuous on 
the part of Mr. Jackson—that is, if he wrote the book out of the 
abundance of his own knowledge and not—as I opine— y 
from extensive compilations. As a matter of fact, I find on 
page 44 the figure of a semi-circular arch, in which the section of 
rupture is shown as inclined at 45 deg. to the horizon, and in the 
text Mr. Jackson not only takes moments about this section to 
determine the horizontal thrust at the crown, but also expressly 
states that “‘the weight of arch affecting this thrust is the weight 
of it and its load down to a joint J inclined at 45 deg. to the 
horizon.” Now, the maximum upper limit being approximately 
30 deg. to the horizon, I felt perfectly justified in qualifying an 
error of not less than 50 per cent. as an —ae blunder. 

With regard to Mr. Jackson’s complaint that I have only dealt 
with the first forty-six pages of his book, I would only remark 
that apart from the fact that the quality of the hogshead can be 
tested by sipping but one cup, there is also a limit to the space 
which a echnical journal can devote to literature. 

Your REVIEWER. 


HUDDERSFIELD STATION ROOF. 


S1r,—In reply to Mr. T. Graham Gribble’s criticism upon my report, 
I beg to inform him 40 lb. per superficial foot is a standard 
used by eminent engineers of the present day for calculations of 
station and other large roofs, and includes weight of construction, 
resultant forces from wind, weight of snow—in fact every possible 
strain which would come upon a roof—and is not an ideal or very 
rough approximation, as he states. No doubt there are thousands 
of house roofs being built which are only safe at 15 lb. per super- 
ficial foot; but surely Mr. Gribble would not suggest that station 
roofs are constructed upon the same principle. The simile between 
a house and station roof to me appears unique. A house roof is 
generally constructed of timber, and I have often noticed, during 
the removal of buildings, after large portions of a roof are removed, 
how remarkably the remaining portions stand, to all appearances, 
perfectly firm. But not so with an iron roof; a displaced pin, or 
a faulty link, &c., may be the cause of total collapse. 

Iadmit the ‘‘Queenpost” is a very simple and common roof, 
the style being chiefly used for timber roofs; but I do not believe 
there are many in England constructed in iron, as station roofs. 
As far as putting them in my “‘ black books,” I should most cer- 
tainly do so, with all works I considered faulty. 

Mr. Gribble’s difficulty in understanding my diagrams rather 
disappoints me, as some trouble was taken to make them, as I 
thought, clear enough for anyone of ordinary intelligence. The 
scale of the elevation, he says, is stated to be Sft., and measures 
12ft. In my manuscript this was drawn to 8ft., but—I —— 
for convenience of insertion in THE ENGINEER—was reduced to 
12ft. scale. All the dimensions required can be taken off this 
elevation with a 12ft. to the inch scale. Fig. 10, he also states, 
is unintelligible. The struts as shown reversed is only a printer's 
mistake; but why, for this simple error, this figure should be 
unintelligible is hard to conceive. The letters A, B, C, &., on 
Fig. 14, refer to the members between these letters—such as por- 
tion of rafter B G would mean the length between ties E F and 
GH, &c. This diagram appears to me to be explicit enough. 

I did not say that portion B E of rafter is the same in compres- 
sion as BC. My. report states: ‘‘ The compression in the part 
B E of the main rafter is 18 tons, and similar results for part BC. 
Therefore, the action of rafter required for B C would, of course, 
also refer to part BE.” When I said similar results for the parts 
B C, I naturally concluded one would understand similar or pro- 
portional results would occur. ; 

Mr. Gribble’s request for my opinion as to the cause of failure, 
and my reasons for such opinion, not being in accordance with my 
report, I decline to give them. 

Mr. Gribble entirely fails to comprehend that failure did actually 
arise from defective design, and says, by my own proving there was 
much less weight upon the rafters at the time of the fall than 
there would be when the boarding was completed. the iron- 
work of the sixteen principals and supports was finished perma- 
nently, and staging removed, at the time of the accident. 

As Mr. Gribble commenced his criticism in the interest of 
fairness, and immediately afterwards insinuates my report was for 
the purpose of attaching blame to the design, I feel justified in 
stating I wrote the report with perfect impartiality, and without 
the slightest prejudice to any party concerned. have had no 
connection with the people concerned since the coroner’s verdict, 
2nd October, and the only motive for my report was a hope that 
the same would be of some little interest to those in the profession. 

Sunderland, November 28rd. W. S. McCugary. 
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CYLINDER CONDENSATION IN STEAM ENGINES. 
AN EXPERIMENTAL INVESTIGATION.* 
By Cuas. L. M.E., and Atvin P. Kierzscu, M.E. 
(Continued from page 402.) 

16. Case IT.—The next set of five tests with condenser was made 
with ratio of expansion and piston speed of engine constant, vary- 
ing only the pressure of the boiler in the tests of this set. Starting 
with an average of 801b. in the first test, and concluding with a 
pressure of 22°31b. in the fifth. Table 2, lines 8 and 11, will show 
that the conditions of constancy of speed and ratio of expansion 
were maintained with a sufficient degree of accuracy, so that there 
can be no doubt but that any difference in the amount of condensa- 
tion found to have occurred must be due to variation in the initial 


pressure. The logs.and trials of this set are given below:— 
Case II.—Condensing.—Variable Boiler Pressure. 
Table No. 2. ( Variable ure 
Test No. 5. 
of test, May 26, 1884. 8.01 to onditions.. Constant speod. 
Duration, 2 hours. (10.1 a.m, ( 
S PS eves 
“Start 8.01 43625/5848°7 3°740 66 101 75° |22°5 
$.22 44695/5863" 4°020 G1 66 11082° 22- Deduct 19} lbs. 
8.37 45765 4°020 66 108 82- 22°5 
8.52 46795 5883" 4°029103 66 11080° 22°5 
9.01 47855 4°084 66 10680° 22°5 Boiler foaming 
some, 9.15 a.m. 
9.22 48845 4°02S 97 66 10375° 22°5 Deduct 18} lbs. 
9.37 49887 5925° 3-640 66 11083" 22°5 
9.52 50945 5952°5 3°650 66 1048L° 22°5 
Finish 22°5 


10.01 51907/5960° 3-620 
| = | 
Case IIT.—Condensing.—Variable Boiler Pressure. 

Date of test. May 26, 1884, 10,88 a.m.to "ditions. 


66 11182- 


Duration, 1} hours. (12.23 p m. 
§ spe & 
82 S352 2 
= Sse 2 = 
2 
BE a = 
Start 10.88526105978° 4-120 66 11165" 22° 
10.53 53695 3°390102 66 11665- 22°25 
11.08 54765 3°348102 66 11767° 22° Deduct 12 Ibs. 
11.23 55840 37304 «66:15 67-23" 
11.38 56865 6040" 3°375 | 66 108.69" 22°5 
‘11,53 57895/6045" 3-302 6613066" 22° 
|12.08 58975 6057°5 3°324 66 11869" 22° 
Finish 12.23 600366060" 3-360 22°25 


Case II.—Condensing.—Variable Boiler Pressure. 
Table No. 2. 
Test No. 7. 
Date of test, May 26, 1884, 2.54 to 


Duration, 2 hours. (4.54 p.m. 
| 
2 2 §| 
| = we Sc | 
i 2 Se 2/8 
|e 
| 
Start | 2.54)60090 6109- 3-500 6810152" 
3.09/61100 3°632118 | 68 10452- 22°5 
3..24/62125 3-516 68 108 54° 225 
3.39/63230 6127" 3-432 68 11052° (22-5, Deduct 20 Ibs. 
ww 
354164305 37424 68 |109.52 22° | 
4..09/65405 3-290 68 22-5) 
4.24/60510 6152" 3-320 10 | 68 11852° #°5 Deduct 9 Ibs. 
4.39/67585 6169" 3°320 68 120/52° 22°5 
| 
Finish | 4.54 68698 6179" 3°315 68 12258° 22°5 


Case II.—Condensing.—Variable Boiler Pressure. 


Table No. 2. 
Date of test, May 28, 1884, 736 to 
Duration, 2 hours. (9.36 a.m. ( 


t over 


board. 


“Wi 


Tem 


ater, 
rature 


Time 


Speed counter, 
Water meter. 

Heigh' 

noteh 

Tem 

fee 
injection-water. 

Temperature weir, 

Boiler pressure. 
Vacuum gauge. 


7.51 70157 6526° 

8.06 71192 

8.21 72216 6540- 

8.36 73232 

8.51 74250 

9.06 75274 

9.21 76299 6565° 
Finish 9.36,77323 6569" 


. Presented to the Amcrican Association for Advancemen of Science ; 


3°012 128 
3°010 
2900 96 
2004 


38° 


Deduct 7 Ibs. 


101 23° 


Case II.—Condensing.—Variable Boiler Pressure. 

Table No. 2. Variable pressure. 
Constant speed. 
Constant cut-off. 


Test No. 9. 
Date of test, May 27,1884, 10.15 a.m.to ons, 


Duration, 2 hours. (:2.27 pom. 

§ 

g 3 & 
Time 3 BE & og Remarks. 

§ 

= 

Start 10.15.78902 6608-7 3°200 94 64° 8823" Deduct 22 tbs, 

10.30 79821 6614" 2°880 22° 

11.00 81363 2°348 :108.22°5 23- 

U1.15 82879 2404 

11.30 83391 6634" 2°400 —-64°5.110 22° 

11.36 * 

(1.42 83871 6642 2°400118 64°5 10126 23° Deduct 15} Ibs. 

11.57 84892 2°390 102 22°5 23° 

12.12 85912 6650" 2°400 101.20" 


Finish 12.27 86935 6652°5 2°396 106 64°5 10422° 23- Deduct 22] Ibs. 


"© Stopped on account of excentric strap. Started again at 11.42 a.m. 
CALORIMETER TESTS, 


Case II.—Condensing.—Variable Boiler Pressure. 
§ 3 3 3 ~ 
deg deg. min. min 
No.5. 695 1309 1453 24 
No. 6 . 70 140 146} 69° 15601 3 
No. 7. | 70;'; 140%, 145,35, 70° 128 1 2 54° 
No. 8. 70] 140} 1463 139 1 36°5 
No. ¥. 703 1403 1464 67° 140 1 6 22°5 


| 

17. Case III.—The third set of trials was made supplementary 
to the second, i h as the diti of tant ratio of 
expansion and speed of piston were the same, and the boiler pres- 
sure variable; the difference being that in the former the engine 
was worked under “‘low pressure,” or condensing, while in the 
latter set the condenser was disconnected and the engine worked 
under “high pressure.” The range in initial pressure worked 
under is not as great in this latter set, the boilers being unable to 
work higher without the aid of the condenser. In Test 2 the 
average pressure under which the test was made was 44°09, and 
the logs and indicator cards taken show that the proper conditions 
were rigidly observed. For some reason, in representing the result 
of this set graphically, the point corresponding with this second 
trial falls some distance to the right, so a curve passing through it 
and the remaining three points would be so irregular and would so 
widely differ from that curve representing the preceding set, that 
it is better disregarded. For it can be readily understood that the 
curve representing each should have the same general appearance, 
although a difference in the absolute amounts of condensation in 
the two cases would be expected and are seen to exist. Fig. 1: 
— logs and calorimeter tests made during this set are given 

ow :— 


Fig. |. 


voor 


caste 


a 


POINT OF CUT OFF 


“4 


= S SO 35 40 45 SO 55 60 


d with Varying Pressure. 


Per cent. of Ce 
Case III.—Non-condensing.—Variable Boiler Pressure. 

Table No, 3. Variable pressure. 


Test No. 10. 
Date of test, May 27, 1884, 1.50 to Seer aan. 


Condi vot 


ESS 


= 


E 


Test No. 


Case IIT.—Table No. 3, Test No. 10 (continued). 


Calorimeter test. 


. 
| 

5 

2S 

6899 22° #112 

| 7891 6744* 23°25111 Deduct 23,%, Ibs. 
| 8889 6750°5 20° 

9886 20°5 | 96 

10884 28°25 94 

11881 21°5 95 Deduct 27,', Ibs. 
12878 6779" 22° 


il. 


o. 3, 


Conditi 


Duration, 24 hours. (1.38 p.m, 
Time. & (55 Remarks. 
2s 3 
& ge 
Start 
11.08 25345 7078°2 44° 
11.23 26410 7086" 43° | 94 Deduct 28] lbs. 
11.38 274177102" 45° 98 
11.53 284487113" 43° | 98 
12.08 295107126" 44° 98 
12.23 305577142° 44° 98 
12.88 315837150" [43° | 86 
12.53 325867169" 45° | 94 
1.08 336047178" 44° 100 | Deduct 254 Ibs. 
1.23 846277193" 44°5 100 
1.88 356317215" 45°5 | 88 Deduct 16 lbs. 
Finish 


Initialtemp.... °F. 
Final temp....152°5° F. 


Boiler pressure......22 
Flow of steam in air, 
min. 


Flow of steam in calori- 
meter..........6 min, 


Case I1I.—Non-condensing.—Variable Boiler Pressure. 
Table No, 3. 


( Variable pressure, 
ms, Constant spec. 
( Constant cut-off. 


Calorimeter test. 


Initial weight....71 lbs. 
tial w’ht + condens- 


Ini 


Steam tlowed in air, 
1 min. 
Steam flowed in calori- 


Date of test, May 28, 1884, 7.30 to Comditie 
Duration, 3hours, (10.30 a m. 
| 
| 2 
5842 
Time. } Ba 5B Remarks, 
2s 38 
3 & Pal 
| 
Start | | 
7.30 125206854° 72° 
7.45  18537/6858°5 62" 158 Deduct 224 Ibs. 
8.00 14562)6879" 55° 
8.15 15585/6905° 59° Deduct 23} Ibs. 
8.30 16615)6908°561" 
8.45 17624)692L" 62° 
9.00 186566935" 51° 93 
9.15 19680 62° 
9.30 206856966" 59°5 104 Deduct 21} Ibs. 
9.45 217016980" 60° 14" 
10.00 22716 6991° 61° vs 
10.10 287388 7014" 56°5 
10.30 24757 7037- 84 Deduct 233 Ibs. 
Finish | | | 


Case III,—Non-condensing.—Variable Boiler Pressure. 
Table Ni 
Test No. 12. 
Date of test, May 28, 1884, 11.08 a.m. to 


( Variable pressure. 
ons.~ Constant speed. 
( Constant cut-off. 


Calorimeter test. 


Initial weight. .71,', Ibs. 
Initial weight + cond. 
141,', lbs, 
lbs. 


Final weight. .146,4 
Initial temp...... 65 
Final temp...... 

iler pressure... .. 
Flow in air...... 


Test No. 15. 
Date of t st, May 28, 1884, 
(5.19 p.m. 


Ann Arbor Meeting, 1885, with an Introduction by Professor R. H. 
Thurston. 


Duration, 3 hours. (4.20 p.m. 
2. 
Time. ‘3 Remarks. Calorimetcr test. 
ns 8 
= 
= je" 
Stet | | mi 
1.50 | 905 6688°3.20° 102 | Initial 
2.05 | 19156696- 22° 105 Initial w’ht + W. Ibs. 
2.20  29096705°522" 110 of cond, water....141} 
2.35 3910 21° 112 Deduct 23,,1bs. Final weight after in- 
2.50 | | | troducing steam. .1463 


| 


‘ 


Duration, 3 hours. 


Per cent. of Cond 


the initial surface of the cylinder, Starting with an ave 
pressure of 19°67 1b, and a cut-off of ‘98 of the length 


i 
ae 3 8 ay 
4 
Start 
2.19 962047224" 32° 
2.84 37198 7283" |34°5 |100 
2149 38207 7242" [35° |106 | 
3.04 39225 7252° |34°5 | 
3.19 402537265" |33°5 | 86 | 
3.34 412657270" 33° | 88 
3.49 42280 7292" |32°5 102 | 
4.04 43204 34° 
4.19 448007303" 32 
4.84 458117313" 82°5 |105 
4.49 463257322" 34° 104 
5.04 47325 7331" 34°5 | 90 
5.19 48357 7343°5 33°5 | 95 
Finish | 
18. 


Deduct 18 lbs, 


{102 | Deduct 20,5, Ibs. 


Deduct 248 Ibs, 


Fig 2. 


Case III.—Non-condensing.— Variable Boiler Pressure. 
Table No. 3. 


( Variable pressure. 


2.19 to Conditions, Constant speed. 


Constant cut-off. 


Calorimeter test. 


Ist. 2nd. 
Initial w’ht..71, 
Initial w’ht+ 
con. water, 141} 141/, 
Final w’ht..148}4 148 
In. temp, 60°5°F. 60°5°F. 
Finaltemp. 
160°5° F, 150°5° F. 
Boiler pres...33°5 33° 
Flowinair,1 min. 1 min. 
ow in ca- 


lorime'r, 5} min. 5min. 


— 
Case IV.—The fourth and last set made 'was to determine 
the effect caused by different speed of engine or time of exposure of 


\ 


a - 
tion with Engine Speed Variable. 


boiler 
stroke 


= 
ing water......141 Tbe. 
Final weight... 146} Ibe 
Initial temp. ....68° F. 
Final temp. ....146° F. 
F, 
35 
bin. 
Flow in calorimeter, 
5 min. 
Remarks. 
ressure., 
ed. — | | | | | | | | 
| | | 
age | 
70) = Bue | a | 
BE | 
| | 
= IN] w \ 
CORE 
| | | 
| 
530|—|—_|_— 
Start 7.36 690536515° 3°300 65 102|37- 22° 
3°384 65 22°5 
3°020 65 99137° 22°5 
2°948 65 100|87° 22°75 =. 
65 28° | Deduct 203 Ibs. 
64 23° 


Nov. 27, 1885. 


THE ENGINEER. 


425 


and the engine running at an average of 33°74 revolutions per 
minute, three trials were made, concluding with an average speed 
of 62°977 revolutions per minute. The greatest variation in the 
point of cut-off being ‘05 of the stroke, and in the pressure ‘63 of 
a pound, Any difference in the condensative found to have 
occurred in the three trials can therefore be attributed strictly to 
the range of speed worked through. Difficulty was found in 
getting the engine to run smoothly lower than thirty-three revolu- 
tions per minute, and the opportunity was wanting to make a 
fourth test at a higher speed than sixty-three revolutions, the 
engine being needed on the regular work of the mill. But it will 
be seen by reference to Fig. 2 that the three points of the curve 
given by these three trials are so nearly in line that a fourth test 
is hardly necessary in order to find the law governing the variation. 
All the data taken during the three trials are given below in 
tabular form :— 
Case IV.—Condensing.—Variable Revolutions. 

Table No. 4. 


Variable speed, 
Test No. 14. ( 
Conditions, - Constant cut-off. 
Date of test, May 29, 1884, 7.57 to 
Duration, 1} (9.42 a.m. Constant pressure. 
| | 
(2:2 
Time BOSS Remarks. 
8 
- 
ja) ae “Ea 


Start 7.87 11827880° 1-900 58° 19021" 20° | 
8.07, 1497 74045 2°280 166 53° 185 21° 


20 
8.17 1768 123.19" (20 
8.27 212117405" 2°282110 53° 18819" 20 
8.27) 2478 2°280 134.20" 20 
8.47, 2819 2°288 20° 
8.57 3162 52° 18719" 20° 
9.07 3582 2°208 100 52° 187 20° 20° | 23,4, Ibs. out. 
9.17, 8880 7438°2:2°200 182 19°3 20° 
9.27) 4215 2-256 13119" 20° 


9.87 4556 2°308 80 52° 13420° 20° 
| | | 
- 20° | Deduct 7 Ibs. 


Finish 9.42) 4725 7446°5 2°312 
| 
‘ase IV.—Condensing.—Variable Revolutions, 


Table No, 4 ( Variable speed 
Test No. 15. 
Date of test, May 29, 1884, 9.47 to Conditions... Constant cut-off. 
Duration, 2 hours. (11.47 a.m. ( rea. 
Rea 3 
Start 9.47 40497446°52°780 62" 
S481 7452" 2°774 90 52518019" 22° 
10.07 5927 2-712 135 21°5 
10.17 6487 7466" 2°718 186 205 21° 
[reese | 
10.27 6925 3°040 110 52°5 120,19°5 22°5 Deduct 18 Ibs. 
| | 
10.37 74217470" 120,19" 
| 
10.47 7997 3106 52°5 117 16" 23° 
11.07, 8975 3°086 122.19" 


11,17 9496 7507* 3°085 90 52°5 119.18" 22°5 

11.27 99907514" 37085 52°5 128.20° 

11.87 10495 7520" 3-085 52°5 12019°5 22°5 Deduct 1747 Ibs. 
Finish 11.47 10985 7543" 3-085 80 53° 125 21 22°5 


Case IV.—Condensing.— Variable Revolutions. 


Table No. 4, ( Variable — 
Test No. 16. ) 
Date of test, May 2%, 1884, 3.00 to Conditions. « Constant cut-off. 
Duration, phous voting Constant pressure. 
| 


Start 8.00 18886 7655°5 4°154 98 55 105 24° 
3.10 19491 7668" 4°100 104.21- 23°5 
3.20 20059 7672" 4°200104 | 54 104.20°5 28°5 


3.90 20689 4"140 100 54 108 20° 23-5 
3.40 21248 4°040 86 54 10717°5.28°5 | Deduct 20} Ibs. 
4,00 22597 4°168 
#1028207 4100108 | 54 28°75, 
Finish 4 23°75| Deduct 5 lbs. 


CONDENSING TESTs, 
Case IV.—Calorimeter Trials.—Variable Revolutions. 


| | 

No. 16. | 713 | | | 66°75 | 1 | 6 | 14 

| 


(To be continued.), 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, November 14th, 

THE announcement by Gowen, the ex-president of the Reading 
Company, that he will be a candidate for re-election, is the surprise 
of the week in railroad circles. The reorganisation trustees of that 
company are still prosecuting a plan which has many points of 
interest, but the company is threatened with foreclosure proceed- 
ings, that just now seem to be more probable than any reorganisa- 
tion by the ex-president, the success of which depends upon the 
borrowing of 20,000,000 dols., for the satisfaction of that amount 
of securitiies. 

The Trunk line interests are in the way of adjustment. Rail 
brokers have closed for large contracts for rails for winter and 
spring delivery for Trunk and West Mississippi railway systems, 
and are at present negotiating for some large orders to be delivered 
to railways south of the Ohio, Makers refused orders yeeterday 
for large lots for winter delivery at prices which were accepted two 
weeks ago. The tendency seems to be upward, and buyers for 
reads that are to be built next spring are undecided as to what 
course to pursue, 

The iron trade pasate’: holding its own. Very little southern 
iron has arrived during the past two weeks, and agents are not 
pushing sales in eastern markets with their accustomed vigour. 
Advances have been made of from 25c. to 50c. per ton on forge and 
foundry irons in Pennsylvania furnaces making the better grades 
of iron. There is a falling off in the bar mills, but in plate and 
structural mills the usual run of orders continues, and prevents any 
perceptible weakness in prices. A great deal of railway construc- 
tion has been decided upon for next year. 

The annual meeting of the American Association of Mechanical 
Engineers was held on Thursday at Boston; total membership 
621. Officers were elected for ensuing year. 

The managers of the Long Island Railroad are perfecting plans 
for the establishment of a line of fast steamers between Fort Pond 
Bay, Long Island, and the West Coast of Ireland. Congress is to 
be asked for a subsidy for carrying mails. Six vessels will be con- 
structed of 7000 tons capacity, at a cost of 1,500,000 dols. each. 

Work has been resumed at the shipyards of John Roach at 
Brooklyn, New York, and Chester, Pennsylvania ; 1000 hands are 
at work. Shipbuilding generally is very quiet. Commercial 
interests are agitating for the amendment of the shipping laws of 
the United States in Congress this winter, and resolutions are being 
drafted to be submitted to the various Chambers of C in 
Atlantic coast cities, to be presented to Congress in January. 

A good deal of interest is felt in the scheme for establishing a 
trans-continental railroad from Port Moody on the Pacific coast to 
Boston and Portland on the Atlantic coast. The new bridge under 
construction across the St. Lawrence at Lachine will be used, and 
twenty miles of road will be built to covera gap. A combination 
will be made between New York and Halifax and St. Johns, The 
new line of steamships between Portland and Liverpool will begin 
to ply in a few days. 

be manufacturing interests are somewhat concerned at the bold 
front taken by revenue reformers, and their apparent success in 
arousing the popular interest in their efforts at tariff reduction. 

Several new railway enterprises in the South are attracting the 
attention of investors here. Connecting lines are projected which 
will givesymmetry and completeness to three separate southern lines 
which have for months — been quarrelling over tratiic. A new 
road, to cost 2,000,000 dols., will be built in Georgia, to tap a great 
cotton-producing district, and pass through the richest yellow pine 
district of that State heretofore unsupplied with railway facilities. 
English lumber interests will be benefitted by this construction. 
There is no perceptible diminution in industrial activity throughout 
the country, taking into account the usual dulness in several lines 
at this season. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

ELECTION matters engrossed so much attention at the ironmasters’ 
meetings in Birmingham this—Thursday—afternoon and in 
Wolverhampton yesterday that business seemed almost a secondary 
consideration. creased interest attached to the discussions since 
on Tuesday Mr. Alfred Hickman, chief proprietor of the Spring 
Vale blast furnaces, Bilston, and of the Staffordshire Steel and 
Ingot Iron Company, Bilston, was returned as the Conservative 
member for Wolverhampton West. Mr. Hickman has received 
warm congratulations upon all hands, and his return, it is hoped, 
will do something towards assisting the trade of the district. Mr. 
Hickman fought Wolverhampton in 1880, but was unsuccessful, 
He is the largest pig maker in Staffordshire, and it was by his 
influenee that the railway companies were lately induced to lower 
the coke freights, 

The enquiries which buyers are mostly making relate to deliveries 
in 1886. Certain pig buyers especially always regard November as 
a favourable time to purchase, and they are now willing to place 
contracts throughout the whole of next year if sellers will accept 
— prices. Some sellers there are who will consent, but by 

ar the majority decline to tie their hands. 

Specifications in the sheet and some other mills continue rather 
slack. Prices have now got down to the level which existed before 
the late rise. Merchant singles are £6 5s. to £6 10s. at works; 
oo doubles, £6 12s, 6d. to £6 15s. at works; and trebles, 


The make of sheets will be increased early in the new year by 
the restart of the Eagle Ironworks, West Bromwich, formerly 
worked by the Eagle Iron Company, and latterly by Messrs. 
John Jones and Sons. They have now been purchased by Messrs. 
Parkes and Parkes, of the Atlas Ironworks, West Bromwich. 
Messrs. Parkes intend to convert the works into a sheet plant of 
about three mills. 

Export requirements are not, as a rule, for heavy quantities of 
bar iron, Business in large sizes of rounds, squares, and flats 
registers a slight impetus in respect of home requirements. 
Marked bars keep at £7 10s, to £8 2s, 6d. for first qualities and 
£6 10s. for second qualities, 

The first-class bars of Messrs. Noah perm | and Sons are quoted : 
—Netherton Crown best, and Netherton Crown best horseshoe, 
£7 10s.; best rivet, £8; double best plating bars, £9; double best 
Crown bars, £8 10s.; and treble best ditto, £9 10s. These quota- 
tions apply to rounds and squares in. to 3in. and to flat bars lin. 
to Gin. For angles up to 8 united inches an additional 10s. per 
ton extra is = and for tees an additional 20s. 

William Millington and Company quote bars £7 10s.; small 
rounds and squares, £8; ;';in. bars, 10s.; jin., £9; No. 5, 
£9 10s.; ;yin. £10; No. 7, £11; No. 8, £12; and No. 9, £13 10s. 
Best bars they quote £8 10s.; double best, £9 10s.; and treble best, 
£1110s. Plating bars and cable iron, £8; and best ditto £9, with 
double best £10. Rivet iron, £8 10s.; Lest, £8 15s.; and double best, 
£10 5s, Angles, £8 10s, to £9, and on to £10, according to quality. 
Boiler-plates and sheets, £9 ; best, £9 10s.; double best, £10 10s.; 
and treble best boiler-plates, £12 10s, 

The arbitration upon the notice of the ironmasters for a re- 
consideration of the wages question will, it is anticipated, take 
pees E ya] early next month. Until this arbitration is over 

ished iron buyers will not operate with freedom, since the opinion 
still holds that a decided reduction will be awarded. 

Vendors of steel plating bars are just now meeting with unex- 
pecied and surprising competition. It comes from steel- 
masters, from whom certain consumers of plating-bars in this 
district have lately made purchases at 5s. per ton under the 
English minimum, which is about £5 10s. delivered hereabouts. 
When the German steel arrives I am promised an inspection, 


Steel billets are this week offered at lower pricesthan ever. Some 
consumers assert that they are buying Welsh make at £4 10s, 
delivered. 

Deliveries of pigs from outside districts have been slower during 
the t fortnight. Native makers, however, continue their 
pool a4 output, and report that it is going steadily away. Foundry 
pigs are proportionately in better request than forge pigs. Ali- 
mines are 55s. to 57s, 6d.; part-mines, 40s. to 45s. ; and cinder 
pigs, 32s, to 35s.; Midland pigs remain an average of 38s. to 40s. 
delivered. 

Consumers of Welsh scrap—sheet shearings—offer 45s. per ton 
delivered. Sellers mostly ask more money, but unsuccessfully. 

The trade in imported minerals is not very brisk. Derbyshire 
furnace cokes are quoted 14s. per ton ; best Welsh furnace cokes, 
16s.; and Welsh and Durham foundry sorts, 20s. to all delivered. 
Purple ore of the Widnes district for fettling is in slow demand at 
12s. Northampton ore varies considerably according to the locality 
of delivery, the range being about 5s, 3d. to 6s. 3d. 

The demand for coal is rather better, and prices are running up 
somewhat. Cannock Chase prices are about :—House coal, 6s, 6d. 


forge, 6s. 6d. to 7s. ; and best picked steam, 6s. 6d. Fine slack is 
2s. 6d., and best rough, 4s. 6d. 

In the North Staffordshire coal-field certain of the pits com- 
panies have this week given notice for the 10 per cent. advance re- 
commended by the general Conference. 

Constructive and other engineers have made a good bid for the 
bridge work, railway carriage ironwork, and wrought iron tanks 
for which the India-office are now prepared to contract. Should 
our firms be successful, orders will be very welcome, although they 
are sure to be cut fine. 

Certain of our manufacturers are going in strong for the tenders 
offered by some of the leading home railway companies for their 
twelvemonth’s stores supply. A Wolverhampton firm has this 
week secured the Great Western tool contract. 

Machinists and engineers in Birmingham continue to speak of 
the general dulness of trade, but the experience of local manufac- 
turers in this branch is, at all events, no worse than that of their 
competitors in the north and south. In steam engines and gas 
engines a considerable demand is by some of the makers being filled 
for export, but the competition abroad of German machinists and 
engineers is still severe. Firms who manufacture specialities have 
most todo. Some of the younger ones report full employment, 
and several of them are extending their works. This applies more 
particularly to firms engaged in arsenal and dockyard work. 
Messrs. Jas. Archdale and Uo.,and Messrs. Geo. Bellis and Co. are 
both pi in this ti The former have recently 
increased their production about 50 per cent., and the latter have 
also considerably extended their works, consequent in part upon 
good Government orders for launch engines of great power, and 
compressed air reservoirs for torpedoes and other work. 


The majority of the members of the Birmingham Chamber of 
Commerce express a good deal of surprise and dissatisfaction that 
in the recently issued report of the Royal Trade Commission it 
should appear as their recommendation that retaliatory duties 
should be adopted. Such suggestion was, it is true, specially for- 
warded by a small number of the Council, who took upon them- 
selves to speak in the name of the Chamber, but their decision was 
afterwards reversed by the general body, and the Commissioners 
were informed of this change of opinion, 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


LarGE purchases of Cleveland pig iron were made during last 
week for delivery over the first six months of next year, most of 
the transactions being direct with makers, and on the basis of 
33s. per ton for No. 3 g.m.b. 

At the market held at Middlesbrough on Tuesday, a quieter 
feeling prevailed. Few sales were made, and prices were some- 
what weaker than last week. Sellers, however, managed to main- 
tain their quotations for No. 3g.m.b. at 32s. 3d. per ton for prompt 
delivery, and for delivery over the first half of 1886 at 33s. The 
demand for forge iron is relatively small, owing to continued 
slackness at the finished ironworks. Prices have, nevertheless, 
risen slightly in sympathy with No.3. The minimum figure at 
which it can be had 1s 31s. 3d. per ton, and last week some sales 
were made at 31s. 6d. 

Warrants are still firmly held, and the market value has moved 
up to 33s. 3d. per ton. 

The stock of Cleveland pig iron in Messrs. Connal and Co.’s 
Middlesbrough store rose 2452 tons last week, the quantity held on 
Monday last being 118,975 tons. Six months ago their stock was 
only 50,000 tons. 

November exports from the Tees reached a total of 56,554 tons 
on Monday last, being 2000 tons less than for the corresponding 
portion of October. 

The eccentricities of steel ry are again exciting the apprehen- 
sions of shipowners and shipbuilders in the North. A certain steel 
ship is at present under construction at a north-east coast ship- 
yard. The plates are supplied by a company which have every 
appliance for making them well, and, as a matter of fact, they are 

1 subjected to Lloyd’s survey before leaving maker’s works. 
The garboard, or keel strake, was duly bent, punched, counter- 
sunk, and, last of all, annealed in the usual manner, and then 
rivetted to the ship frames. By the time the work was so far 
complete, however, three of the plates cracked in a mysterious 
manner, and became, of course, quite useless. After being cut 
out strips were taken from the cracked parts of the cracked 
plates, and were tested'in every conceivable way. It was thought 
that brittleness or inferiority of some kind would be detected. 
Not so, however, for the test pieces behaved in every way as 
they should do, and afforded no clue whatever to the solution 
of the difficulty. The replacement of three plates out of a strake 
is not of itself a very serious matter ; but the uncertainty which 
remains as to the condition of the remainder, and, indeed, as to 
the condition of similar plates, in similar ms everywhere is natu- 
rally a source of trouble and anxiety. A keel strake plate cracking 
across, when a ship is at sea, might cause it to founder without 


any discovery of the reason why. If three plates of the highest 


attainable quality, and treated in the most skilful way, fail badly 
and suddenly after being secured in their places, and without any 
obvious strain upon them, why should not the same thing or worse 
occur when the unknown stresses occasioned by heavy seas try 
them perhaps to the utmost? There is obviously something yet 
to find out about steel plates. There appears to be an inherent 
uncertainty: of behaviour consequent on homogeneity. The very 
quality that enables steel to beat its competitor iron so easily and 
so decidedly, in tensile strength, and in ductility, renders it also 
at certain times, and in certain ditions, as treach as glass. 
And those conditions, and how to provide gainst them, no one as 
yet seems fully'to understand. If steel plates, like iron, would 
only show inferiority by obvious indications during manipulation, 
they could be submitted to the process of artificial selection, But 
like hypocritical individuals they always appear immaculate when 
undergoing observation, and alter their behaviour suddenly and 
completely just when they have established: their character for 
reliability. It is understood that the further progress of the vessel 
in question has been delayed for the present pending certain in- 
quiries ‘and investigations. As a natural consequence there is a 
tendency for iron as a shipbuilding material again to come into 
favour with shipowners, and especially for sailing ships. 

The finished iron trade is still in an extremely unsatisfactory 
condition, ~“ There are few inquiries and fewer orders in the 
market, and prices do not fluctuate much. Current quotations 
are as follows: Ship-plates, £4 12s. 6d. per ton ; angles, £4 7s, 6d, 
to £4 10s.; and bars, £4 15s, to £417s, 6d. ‘These prices are free 
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in trucks at makers’ works. Terms: Cash 10th, less 24 per cent. 
discount. Work has been partially resumed at the West Marsh 
and Britannia Works, belonging to Messrs. Dorman, Long, and 
Co. Angles, bars, and rolled girders are being made in limited 
quantity, but no plate mills are, for the present, in operation at 
Middlesbrough. 

Messrs. Raylton, Dixon, and Co., of Middlesbrough, have 
received an order for a steamer of 2000 tons burden for a Liverpool 
firm, and Messrs. Hawthorn, Leslie, and Co., of Newcastle and 
Hebburn, have secured an order for twelve torpedo boats from the 
Government. 

At Stockton the shipbuilders have still a fair amount of work in 
hand, and Messrs. Pearse and Co., of the North Shore Shipyard, 
have just booked an order for a merchant vessel 385ft. long. Thi 
is the largest vessel hitherto ordered on the Tees. 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.—The past week has been so much given up to 
electioneering excitement that attention has been very largely 
diverted from business, and there has been little or no attempt 
at any transactions of importance beyond what have been 
absolutely n to cover urgent current requirements. No 
accurate estimate of the actual condition of trade is, of course, to 
be based upon the condition of the market in the present unsettled 
state of business, but apart from the disturbing excitement of the 
moment the general tone is one of extreme quietness. On the 
eg low basis of prices, consumers have no hesitation in 

uying for actual requirements, but these are limited in most 
cases to very small quantities, and inquiries come forward only 
very slowly, with a gradual lessening weight of trade doing 
in natural sympathy with the decreasing activity in most 
of the large iron-using branches of industry. The advance 
in prices which sprang up last week in some of the outside brands 
of pig iron has again died away, and it has simply furnished an 
illustration of the occasional fluctuations to which the market, 
with the low prices now ruling, may be subject, whenever acci- 
dental combinations bring out temporarily an extra amount of 
buying, but in the face of decreasing rather than increasing trade ; 
although there may be now and again spasmodic spurts, any per- 
manent upward movement of the market can only follow upon an 
established real improvement in trade generally. Of this there is 
no present indication, so far as the home trade is concerned, and 
the prospects of a better American trade which have recently been 
put forward have not so far assumed a sufficiently definite basis to 
warrant as yet any very sanguine expectations in this direction, 
whilst as regards the Australian trade, the prospects for the imme- 
diate future are discouraging. 

The Manchester iron market on Tuesday was fairly well attended, 
but there was comparatively little business doing. For Lancashire 
pig iron makers were quoting late rates—38s. 6d. for forge and 39s. 

or foundry, less 24, delivered equal to Manchester, ais district 

brands prices; remained at 38s. to 38s, 6d., less 2}, delivered here, 
as the minimum quoted by makers up to 39s. and 39s. 6d., less 24, 
for some of the better class brands. There was, however, little or 
no business doing at these figures ; a few offers were reported, but 
in most cases they were at prices lower than makers care to enter- 
tain. In outside brands sellers of Middlesbrough iron were still 
asking an advance of 3d. to 6d. per ton, but the higher prices 
which have only been got on a few exceptional sales have tended 
iaposition to 


With regard to the wages’ agitation, the South-West Lancashire 
coalowners are so determined not to entertain any questions of an 
advance that they have declined even to call a meeting to di 
the notices for a 10 per cent. that have been sent in by the men. 

Barrow.—Business men have been largely engaged during the 
a few days in electioneering work, but nevertheless there has 

m a considerable business done in hematite qualities of pig iron. 
Very large sales have been made, and a good inquiry has sprung up 
from all quarters. The sales have mainly been directed to the 
reduction of the large stocks which have been held in the district 
for a considerable time past, and several consignments have been 
disposed of for delivery in the early part of the new year. The 
demand, however, is not so extensive as to render it necessary to 


‘his | increase the output of the furnaces, but the fact that not only 


makers of iron, but manufacturers of steel, have secured large 
orders, seems to point to the necessity at an early date for an 
increased production. At Barrow an order for 10,000 tons of steel 
rails for the American market has been booked, and others are 
likely to follow. Shipbuilders have not booked any new contracts, 
and very few orders are offering. Iron ore is in steady but quiet 
request. Coal and coke is in limited inquiry. Shipping very 
quiet. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE general elections have greatly unsettled business this week. 
Nothing has been talked of but politics, and work has been in a 
measure abandoned by extreme politicians for the pleasure of sup- 
porting their particular candidates. Another week and the pollings 
in the country divisions will end the turmoil, which will be a great 
comfort to all concerned. 

During the week the arrangement made by Messrs. Charles 
Cammell and Co. with the Russian Government in regard to the 
production of armour-plates at Kolpino, near St. Petersburg, has 
excited unusual interest. Mr. Wilson, the chairman of the 
company, is a Conservative, and his action in the matter 
has been condemned by several speakers, notably Mr. Plimsoll, 
who, metaphorically speaking, of course, charges Mr. Wilson 
with “ cutting the throats of working men.” This strong language 
would have been shown to be undeserved had Mr. Wilson been 
able to fulfil his intention of speaking at Lord Talbot’s meeting on 
Monday. He was well enough all that day, even up to 6.45, when 
he had a severe seizure as he was about to receive a party at the 
Cyclops Works. Medical assistance was promptly obtained, but 
Mr. Wilson remained unconscious until near midnight, 
when he was able to take a little nourishment. He was 
somewhat better next day, and hopes are now entertained 
of his recovery. The sudden prostration of our leading 
business man in the midst of his activities has caused a most 
painful sensation. It was his intention, I believe, to have given 
some information about the Kolpino undertaking. It is understood 
locallyfthat the practical effect of that agicement is to bring work 
to Sheffield which would not otherwise come—one-half of the whole 
orders needed for Russia—and if this arrangement had not been 
made Russia would have adopted the French all-steel plates of 
Messrs. Schneider and Co., of Creusot. 

Alderman Frederick Brittain, of the St. George’s Works, Shore- 
ham-street, Sheftield—steel, files, saws, tools, &c.—who is un- 
doubtedly the best authority on trade and tariffs in this town, 
made his first appearance on a political platform during the present 

lecti He is strong for federation and abandoning “‘ one-sided 


to check further buying, and generally there was a d 
accept old tates to secure orders. 

For hematites better prices are being got on order for shipment, 
but for the limited requirements of consumers in this district it is 
difficult to get buyers to pay any advance upon late rates, and so 
far as the local trade is concerned it cannot be said to show any 
very material improvement. 

In the manufactured iron trade business continues extremely 
flat, and where orders are to be got, accompanied with actual 
specifications, makers are generally prepared to accept £5 2s. 6d. 
for bars delivered into the Manchester district, the quoted list 
price of £5 5s. being now only got in exceptional cases for some of 
the better class brands. 

The general reports as to the condition of the engineering trades 
continue in the direction of a quieting down in most branches of 
industry. Even amongst special tool makers, machinists, and loco- 
motive builders, where in some inst a fair t of activity 
has been maintained, the orders which have been keeping works 
fairly employed are running out, with but a small weight of new 
work coming forward to take their place. 

A new —— of steel manufacture has recently been introduced 
into this district by Messrs. Bott and Hackney, who have opened 
works specially laid out for producing steel castings by what is 
termed a direct process, and which may briefly be described as a 
compromise between the Bessemer and the crucible processes. One 
of the chief advantages claimed for this process is, that baked moulds 
are dispensed with, the castings being made entirely in green sand, 
so that the many severe internal strains caused * hard moulds 
at the time of cooling are avoided. By their new process Messrs. 
Bott and Hackney are enabled to produce steel castings that are 
practically free from blow-holes and shrinkage, notwithstanding 
that metal out of one ladle can be poured indiscriminately into 
elevator bucket moulds less than jin. thick, or into moulds for 
heavy crank shafts. I had an opportunity of inspecting a number 
of steel castings ange by this process, some of which, under 
any ordinary method, would probably have been considered prac- 
tically impossible of production. Amongst these were mule sickles 
which been twisted cold, then forged, and so hardened that 
they could be ground to a razor edge, whilst as a test of the intri- 
cate work the firm are pre to undertake, they had successfully 
cast a pulsometer with its meee pa complete, which is 
probably the first time that a complicated apparatus of this descrip- 
tion has been produced in a steel casting. There were also pulso- 
meter valves, which after turning were hardened, and complicated 
lever castings perfectly soft and ductile, which, after being 
machined, were perfectly free from any defects, and were after- 
wards hardened at the point where friction would require a 
wearing surface. The claim which Messrs. Bott and Hackney put 
forward that by their process they are able to produce malleable 
steel castings which are perfectly sound and reliable, and which 
can be easily forged or hardened as required, either in water or oil, 
was certainly borne out by the sample castings I had shown to me. 
The process has only quite recently been perfected as a practical 
system of steel casting, but already the inventors, Messrs. Bott 
and Hackney, have receiveda large amount of work, both from 
private firms and for Government requirements; and from the 
wide variety of castings they had in hand, from hammer heads to 
intricate machine parts, it is a process which is evidently adaptable 
for every class of light or heavy casting. 

In connection with their works, Messrs. Bott and Hackney have 
put down a new gas furnace which has been built on a novel plan, 
requiring very little ironwork for outside stays or supports. The 
chief feature, however, is the roof, which is constru of remov- 
able sections, by which means, in the event of any burning 
away, it can be replaced without stopping the action of thefurnace, 
and there is no thrust or strain on the walls of the furnace, owing 
to each section being at liberty to expand or contract freely. The 
heating is effected by small gas furnaces, by which the consump- 
tion of fuel has been very greatly reduced, whilst this system also 
secures a thorough combustion of the smoke, all the products from 
the fuel being burnt up in the furnaces, and no difficulty is expe- 
rienced with tar or sooty deposits, 

The coal trade remains practically the same as last ° 
Prices are unc ; house-fire coals move off moderately well, 


but all other sorts meet with a slow sale and are plentiful in the 
market, 

The demand for shipment has fallen off rather, and it is excep- 
tional where more than 7s. to 7s. 3d. is being got for steam coal 
delivered at Garston or Liverpool. 


and 


free trade.” He points out that owing to our being rani by 
foreign tariffs we are losing our trade in distant countries, while in 
England foreign manufactures are flooding our markets. In 
Sheffield, he says, German firms are now doing a flourishing 
business, A German manufacturer he met the other day told him 
that he had had a capital journey, only German competition in 
Sheffield was getting keen. When he started coming to Sheffield 
only two firms sent travellers; now, over a hundred German 
travellers regularly visited the town. Our goods cannot go into 
Germany because of the high tariffs. German and Belgian goods, 
produced by cheap female labour and long hours, flow into England 
duty free. Thus the English producer is'doubly hampered. 

The most convincing proof of the operation of tariffs I have seen 
is in the form of an extract from a letter written by Mr. W. Edgar 

—Messrs. Edgar Allen and Co., Well Meadow Sheet Works. 
This firm is largely engaged as manufacturers and merchants of 
steel, files, saws, heavy hardware, engineers’ tools, and as con- 
tractors to foreign Governments and railway companies. Mr. 
Allen, writing to Mr. J. E. Bingham, the ex-Master-Cutler, gives 
the following clear and interesting statement, which is being repub- 
lished in part of a leafiet:—‘‘ In Spain the extra duties levied on 
English goods quite keep us out of the market in such articles as 
can be manuf: in Belgium, France, and Germany. I have this 
year passed some months travelling in Spain on business, and could 
have done as much as in former times, had it not been for the heavy 
extra duties which English goods pay beyond what the same goods 
pay from Germany and other countries. We have sold hundreds 
of tons of wrought iron gas and water tubing before the differen- 
tial duties were put against English goods, The average price of 
these tubes in England is £9 per ton ; the duty on them in Spain, 
if manufactured in Germany, is £3 8s. per ton ; but English tubes 
pay £5 4s. per ton duty—a difference of £1 16s, per ton, say 52,4; 
per cent, extra duty on British make, We have sent out cargoes 
of steel rails to Spain, but now the duty on rails made in Belgium 
and Germany is 36s. per ton, whereas, for rails made in England, 
the duty is £3 4s, per ton—77} per cent. on English make. On 
iron the ian and German make pays £3 9s, per ton, while 
English make pays £5 4s. per ton—50/,; per cent. extra. Besse- 
mer rods, from Germany and Belgium, pay £3 9s. per ton duty, 
whereas from England they pay £5 4s. per ton—50,; per cent. 
extra—which differences keep us entirely out of the market.” 

A Sheffield manufacturer, whose firm finds wages for about 300 
families all engaged in the staple trade of the town—cutlery—tells 
me that during his last London journey on calling on one of the 
oldest cutlers in Oxford-street he found the shop window chiefly 
filled with razors and cutlery of Swedish manufacture, and a large 
card calling special attention to them. This manufacturer adds— 
“They are admitted into this country duty free, and in consequence 
are enabled to be sold at prices to cut English-made goods out of the 
market, foreign labour being much cheaper. But is it fair or rea- 
sonable—he asks—that when a Swede or an American fancies a 
pair of razors, or a knife, a duty to the tune of 50 per cent. is 
im upon them before they can be sent into foreign markets.” 

e threatened strike in the coal trade will probably collapse. 
In Yorkshire and Derbyshire the demand was reduced to 10 per 
cent., but the men are generally showing a disinclination to send 
in their notices, and in some cases have torn them up and thrown 
them in the fire. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE great excitement that marked the pig iron market in the 
past week has now partially subsided, and as the elections are now 
engrossing much attention, business is likely to be quieter in the 
next few weeks. It appears that operators in the market are of 
opinion that the advance in warrants was somewhat greater than 
could be justified by the circumstances of the legitimate demand, 
and as a result there has been a good deal of selling this week, 
which has brought about a reaction in prices. Merchants report a 
rather better inquiry for the United States, but that the demand 
is mainly for hematite, and only to a small extent for ordinary 
pigs. The total pig iron shipments of the week have been fair for 
the season, amounting to 7951 tons, as compared with 7131 tons in 
the preceding week, and 6935 tons in the corresponding week of 
1884, A considerable quantity of the common brands of pigs have 
been sold by makers for storing, and the additions to Messrs. Connal 
Co.’s stocks have therefore been larger than usual—upwards 


of 5000 tons. An extra furnace has been put in blast since last 
report, and ninety-two are now blowing, against ninety-four twelve 
months ago. 

Business was done in the warrant market on Friday at 438s, 6d, 
cash. Under the pressure of somewhat eager selling on Monday 
the quotations fell to 42s, 5d. On Tuesday forenoon business was 
done at 42s. 44d. to 42s. 6d. cash, and in the afternoon the tone 
was a shade firmer at 42s. 64d. to 42s. 74d. each. Business took 
a on Wednesday at 42s, 114d. to 42s, 5d. cash. To-day— 

hursday—the market was quiet at 42s, 44d. to 42s, 5d. cash, 
closing with buyers at a halfpenny less. 

The current values of makers’ pigs are as follows :—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1, 46s.; No. 3, 43s, 6d.; Coltness, 
50s, and 45s.; Langloan, 47s. 6d. and 45s.; Summerlee, 49s. and 
44s.; Calder, 51s, 6d. and 44s,; Carnbroe, 45s, and 43s.; Clyde, 
46s. and 42s.; Monkland, 43s. and 40s. 6d.; Quarter, 428. 6d. and 
40s.; Govan, at Broomiclaw, 43s. and 40s, 6d.; Shotts, at Leith, 
47s, and 46s. 6d.; Carron, at Grangemouth, 51s, and 47s.; Kinneil, 
at Bo'ness, 43s. 6d. and 43s.; Glengarnock, at Ardrossan, 45s. 6d, 
a Seg Eglinton, 42s, 6d. and 39s.; Dalmellington, 448, 6d, 
and 41s, 

The pig iron shipments for the year to date are 406,278 tons, 
against 492,888 last year. 

Much satisfaction is felt on the Clyde, and especially by the 
a of G k, on t of a contract Messrs. Scott and Co, 

ve secured for the building and engining of five steamers. ‘The 
vessels are to be 2600 tons each, and they are for the China Steam 
Navigation Company, to be employed in the China and Calcutta 
trade. ro f are to be fitted with triple expansion engines, to 
attain a high rate of speed, and will be fitted up for a first-class 
passenger and mail service. It may be interesting to state that the 
managing owners, Messrs. John Swire and Sons, of London, have 
had upwards of twenty steamers built by Messrs. Scott and Co. in 
the course of the last ten years. 

The past week’s shipments of iron and steel goods from the 
Clyde included £29,835 worth of locomotive engines and tenders, 
of which £17,585 were for Bombay and £12,250 for Adelaide ; 
£3725 machinery, £2366 sewing-machines, £3600 steel goods, and 
£25,000 general iron manufactures. 

In q of the dispute with the miners about wages, the 
amount of business done in the coal trade has been restricted, the 
shipping and steam coal departments being particularly affected. 
At Glasgow the week’s coal shipments aggregated 19,000 tons, 
which is much below the average ; Greenock, 126; Irvine, 2222; 
Troon, 5632; Ayr, 5916; Leith, 2668; and Grangemouth, 7734 
tons. A scarcity of led to an advance in some cases of 3d. 

r ton, but as the miners have since been working pretty regu- 

ly, the supplies have been more ample, and it is doubtful, there- 
fore, whether the increase will be maintained. The weather has 
again been milder, and the recent increase in the quotations of 
household coals is nothing like general. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

In the coal trade we have had a better week than last, and the 
hoped for improvement, which appears assured one week and 
receding the ext, seems now almost in one’s grasp. Not only is 
there a better tone in the coal trade, both house and steam, but a 
freer demand for rails is being made ; exports are larger, and tin- 
plate shares in the activity to even a much greater extent than the 
other industries. 

First let me note our coal exports : Cardiff sent away last week 
146,675 tons ; aw 32,314 tons foreign, and 24,870 coastwise ; 
and Swansea, 29, tons. Thus each port shows well. Cardiff 
sustains its increase, except in the matter of a few tons, while 
Newport and Swansea both score a decided advance. 

In the case of iron and steel, I have the pleasure of noting some 
creditable exports, showing that even with half-time a great amount 
of work is still being turned out, and that the activity visible is not 
all for stock. Cardiff, for instance, exported 2200 tons of iron and 
steel, and Newport 3928 tons. The Newport total was made up 
with 2800 tons rails for Buenos Ayres, 900 tons for Messina, 
27 tons to Aruba, and 201 tons to ifax. The outlook in the 
steel rail trade is yet unsatisfactory, for though inquiries have 
increased, business has not resulted in that vigorous manner one 
would wish to see. Yet there is a brightening up, and any day it 
may be my pleasant task to record distinct and unmistakeable 
improvement. 

In steel sleepers more is being done, and as Dowlais and Trede- 
gar have embarked in this at si 
their own against any competitors, home and foreign, I hope they 
will be reimbursed. 

The question of malleable steel props instead of pitwood, which 
was noticed in these columns lately, has been freely discussed at 
Cardiff and elsewhere in the district, and the tendency to try the 
experiment in some parts of collieries is evident. Our suggestion 
is that even in places where a steel tube might be forced into the 
roof instead of propping it, a wooden “‘ tag” at top and “‘ shoe” at 
bottom would give the necessary prevention. If only a Ly agen 
of steel props were to be used the saving effected would be con- 
siderable. Pitwood quotations have been as low as 15s. 6d. Pre- 
sent week quotation is 17s. 6d. 

A singular rebound occurred in tin-plate after the despatch of 
my last letter, and there was quite a rash of business, sending up 
prices from 3d. to 6d. for nearly all varieties. 

The monthly totals for October contrast favourably with those 
for the corresponding month last year. In the case of America 
more than 2000 boxes extra were sent; Canada, &c., 182 more, and 
Australia 130 more. 

Following October work we had depression, but now, since the 
rebound, there is very marked activity, and Newport as well as 
Swansea are sharers in it. From Swansea the shipments of tin- 
plates show a total of 2250 boxes to America, and various small 
cargoes to Portugal and Germany. In the dock offices the stocks 
now amount to 79,513, showing a reduction of 7888 boxes. This is 
hopeful, and there is every appearance that next week will show a 
still further decline in stock. Stock is the tin-makers’ barometer, 
and buyers, too, note it with interest, timing their orders very 
much by its indications. Coke tins, now in free demand, have 
gone up from 13s, 9d. to 14s., to 14s. 9d., and even 15s, Coke 
wasters are sold readily for 13s, 6d. Siemens and Bessemers have 
gone up 6d. to 9d. 2 

This improvement will tell also upon the steel works, as is 
shown by the fact that in Swansea alone last week orders for 
20,000 tons of steel bars were placed at local works. Ata meeting 
held in Swansea on Saturday it was decided that the slip week 
should be one week in every six. 

A mining prosecution, for infringement of the Mines Act is to be 
instituted in the Merthyr district against one of the Plymouth 
colliers, 

A fine and promising scheme has been brought forward by Mr. 
W. T. Lewis in connection with the Bute Docks, for improving the 
“roads” by giving ampler means of ingress and outgo, and for 
floating the docks by a company composed of the whole of the local 
railways and the Cardiff Corporation, The opposition to the Bill 
last Parliament for the Taff Vale Railway taking to the docks was 
successfully opposed on account of its giving too distinct a monopoly 
to the Taff over other lines, Now this opposition will have no 
ground to stand upon, and the application to Parliament will be 
as follows :—lIncorporation of company; Transfer of Bute Docks 
and all rights therewith; Power to sell, with all levying powers; 
Powers to the Taff Vale, Rhymney, and Great Western Company, 
and to the Corporation of Cardiff, to sul ibe to raise money and 
appoint directors, &c. &c. Igive the heads as more fully explain- 
ing the scheme, which, it will be seen, foreshadows a Harbour 
Trust for Cardiff, and will be genetally acceptable. 

The masters have consented to meet the enginemen and stokers, 
and a compromise is likely. 
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NEW COMPANIES. 
companies have just been regis- 


Fluid Fuel Company, Limited, 

Upon terms of an agreement of the 28th ult., 
J. H. Selwyn and W. 
Chalmers, this company proposes urchase the 
Letters Patent, Ne 70 A.D. 88d, No. 4108 
AD, 1883, and No. 2160, A.D, 1884, relating to 
an improved method or methods of an apparatus 
for applying liquid fuel for combustion in 
furnaces for the generation of steam, with 
improvements thereon relating to maritime pur- 
poses. It was registered on the 14th inst, with 
a capital of £500,000, in £5 shares. The sub- 
scribers are :— 


Shares. 
Cc. pn. % Harrogate-road, South Hackney, 
accow: 


178, road, ‘Clapton, 
P. B. Oppenheim h t 
merchant 
C. West, 34, Old Broad-streei, commission broker 
D. — oney, 10, Camberwell New-road, articled 
clerk oe 
Jeyes, Cc. E, 9, Victoria-chambers, 8. 
The number and names of the first directors 
will be determined by the subscribers, who act 
ad interim. Remuneration, £10 per cent. of the 
realised net annual profits, after payment of £10 
per cent, dividend. 


Phenix Metal Die and Engineering Company, 
Limited. 


This company proposes to trade as engineers, 
die sinkers, type founders, printers, engravers, 
artists, &c., power being taken to acquire inven- 
tions relating to the manufacture of metal dies, 
or for machinery and a tll ng connected there- 
with. It was on the 13th inst. with a 
capital of pes , in £10 shares, with the follow- 


ing as first su ibers :— 
Shares. 
. Fo couse, 
nhall-street, merchant 10 
a Colin Smith, Hay’s Wharf, Southwark, 
R. Stuart kine, 25, Woburn- -square ee o 
.M. 8, Lombard-street, merchant oe 1 
Nicol Brown, 8, Lombard-street, clerk .. .. .. 10 
H. Arms Armstrong, 3, Lombard-street, clerk.. 1 
Registered without special articles, 


Francis Sumner and Company, Limited. 
This is the conversion to a company of the 
cotton-spinning and manufacturi usiness for- 
merly carried on by the one Mr, Francis James 
Sumner, at Glossop, —, The purchase 
includes premises, plant, stock-in-trade, and two 
mortgages under the seal of the Glossop Reser- 
voir Commissioners for securing respectively 
fd pe 7s, 2d. with interest. The com- 
tered on the 16th inst. with a 
olel of of £108, 000, in 21€0 shares of £50 each. 
The subscribers are :— 


Francis John Sumner, Beckford, Glossop .. .. 
William Sumner, Neweastle-under-Lyme, Staf- 


1 

ford 1 

J. Weetman, The e Hanyards, mi near ‘Tixall, Stafford 1 
fi 1 

1 

1 


farmer 
H. Cc. Weetman, Newhouse Farm, Garway, Here- 


ford, farmer ae 
John Sumner, The Elms, Studley, Warwick - 
R. W. Latham, 6, Shakespeare-terrace, Coventry 1 

The number of directors is not to be less than 
three nor more than nine; qualification, fifty 
shares; the first will be the sub- 
scribers ; to each director 
for every meeting attended. 


Tarbutt’s Liquid Fuel Company, Limited. 

This company proposes to manufacture and 
trade in hydrocarbon and other fuels for the 
generation of heat, for raising steam, and other 
purposes, and to manufacture or acquire engines, 
plant, machinery, and appliances of every descrip- 
tion, for generating and producing light and heat 
by the use of hydrocarbon or other fuel. It was 
registered on the 14th inst. with a capital of 

£90,009, in £1 shares, The subscribers are :— 


8 
Macpherson, 39, Lombard-street, mer- 


J. Walker “Mason, “93, “Montgrove-road, N. clerk 

> Kerly, 47, Brownhiil-road, Catford, soli- 

G. trong, 18, Laurence Pountney-hlll, 
merc! 

J. = Cc. Norman, ‘18, ‘Laurence Pountney-hill, 


t we (ee 

G. D. Cooke, “Colomendy, Mold 

C. 8. Cornish Watkins, Carshalton, Surrey, char- 

accountant .. 

The number of directors is not to be les than 
three nor more than five ; the subscribers are to 
me | the first ; qualification, 100 shares ; re- 

muneration, £50 per annum to each director, 


Fischer Company, Limited. 


This company p h on terms 
of an agreement of the 9th Selene ‘the inven- 
tion of Ewald Fischer for improvements in ex- 
tracting gold and other metals by amalgamation, 
and in apparatus therefor pomiee by him in 
the joint names of himself and Max William 
Weber. The Letters Patent are dated the —_ 
November, 1884, No. 5834. The compan: 
registered on the 13th inst. with a tal of 

,000, one: yable in f 


Arthur John Rhodes, Oakdene, Beckenham 1 
Captain G. P. Heine, Waltham-cross, Herts 1 
m, m 1 
i. Faas 35, “The Avenue, Tottenham, ware: 
1 
1 
1 
1 


3. Langmead, 3, 2, Violet ‘Villas, 117, Upiand- 


Surrey, accoun 
Cc. J. Perkins, 24, ‘toad, Brixton-rise, 
accou untant se ee 
8. Bod 2, 


and the company in general mee’ will deter- 


THE PATENT JOURNAL. 


Applications for Letters Patent. 


*,* When patents have been ‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


17th November, 1885. 

18,998. EcectricaL Incupators, H. J. Allison.—(C. 
Bassini and A, Heyden, United States.) 

18,999. Necktie Supporters, H. J. Allison.—(B. B. 
Seully, United States.) 

14, Can Ax e-Boxes, N. W. Cutter, 

n 

001. Lactates, A. G. Brookes.—{7. 8. Nowell, U.S.) 
4,002. Acip Bases for BEVERAGES, "A. G. 
8, Nowell, United States.) 

14,003. LaxaTIVE Compounns, A. G. Brookes.—({7. 8. 
Nowell, United States.) 
14,004. Parent Sarety Revotvinc Brakes for 
Bicycuies, &c., A. Hart, Wolverhampton. 

14,005. Tampine Suor Hoxes for W. Gallo- 
way, Cardiff. 

14,006. Boots and Suors, J. Blakey, Halifax. 

14, 007. Courtine, &c., CARRIAGES on Raitways, D. A, 
8mieton, Dundee. 

14,008. Lips of W. H. John- 
son and W. E. Williams, Manc 

14,009. Suarrs for Wine Heaups ‘Waavine, H. B. 

and A. B. Barlow, Manchester. 

14,010. &c., H. Pi 

14,011. SpPrINnine Yarns, J. Taylor Oldham. 

14,012. Brake for G. and J. 
Whitehead, Aston. 

14.018. PortanLe Coucn for SuRGIcAL Operations, J, 
Kehoe, Dublin. 

14,014. Coat Economisers, J. C, Pickard, Burnley. 

14,015. HeaLp ReouLatinc Macuines, D. Cra 
“aaa Fairburn, Bradford. 
4,016. Houpers for SuspeNDixa Puates, J. McGuire, 
pinning ham. 

14,017. Teens for CHAMFERING ANGLE Iron, &., B. 
Bear d, Darlington. 

14,018. Cuips for ATTACHING Brace Enps, 8. Taylor, 
Manchester. 

14,019. Gymnastic Apparatus, A. W. Turner, London. 

14,020. Rarsinc in Dovucurne, &c., Macuings, J. 
Glasgow. 

14,021. Locomotives, &c., T. R. Crampton, London. 

14, i022. Freep Lupricarors, J. T. Hailwood, 


14,028. ArracHine Kyoss to Spinpues, T. R. 

1 024. R. Paxton, Worthington. 
4,024. VELOCIPEDESs, ‘ax 

14,025. Revo_vinc Tower System ‘of FoRTIFICATIONS, 
T. R. Timby, United States. 

14,026. Ram Fasteners for Rastways, &c., G. H. 
Wells, London. 

14,027. Bona, A. P. Laurie, London. 

14,028. Means of Hanornc Picrurgs, &., E. T. 
Horsley, London. 

14,029. CounreRBALANcING Winpow Sasues, J. Weber 

and W. F. Lennon, London. 
14,030, Permanent Way of Ramways, T. A. Davies, 


on. 

14,031. Patent Poriceman’s, Can, E. O. Eaton, 
ndon. 

Lamps for P. Hartzendorf, Lon- 


14,038. Fives of Steam Boicers, J. Lee, Halifax. 

14.034. Scourtnec, &., R. H. Ainsworth and E. B. 
Manby, London. 

14,035. HEDDING Motions, J. Preston, London. 

14,086. Fricrioy Drivixo Gear for CENTRIFUGAL 
Pumps, T. Browett and H. Lindley, London. 

4, THERMO-ELECTRIC Batreries, A. Burjorji, 


14,038. Serrenscunb Hats, &., M. Schneiders, 


14,089. Corrixn Prares, &., J. M. 
Shelley and 8. May, London. 

Jensen, London. 
Wise.—(H. F. Serrin, France.) 
. W. Hulse, London. 


14.044. Macutves for the manufacture of HorsEsHoEs, 
W. R. Lake.—(F. Fuller, United States. 

14,045. PREVENTING INCRUSTATION in STEAM BorLErs, 
W. R. Lake. —(J. H. Blessing, United States.) 

14,046. Drivinc Szewinc Macuines, W. R. Lake.—({C. 
R. Sprengler, United States.) 

14,047. Macutne Guns, &c., H. 8. Maxim, London, 

14, 048. Brakes, G. Hopkins, London. 

14, 049. Racks for Hats, &c., G. F. Simonds, London. 

14, 050. Cocks or Taps, R R. Vizer, London. 

14,051. Torpepo Raitway Sionats, H. F. Clark, 
London. 

14,052. Gunpowper, 0. Bowen, London. 

14,053. DisinrecRatine Rock by Heat, H. E. Newton. 
—(A,. Nobel, France.) 

14,054. Compinep Water Pump and Arr Compressor, 
H. E. Newton.—({C. C. Worthington, United States.) 

14,055. Liquor Fiasks, H. W. T. Jenner, Liverpool. 

14,056. Cases, &c., F, W. Blood, Liverpool 

14,057. JourNAL Brasses, P. Thompson. HP. P 
Bemis, F. Harris, and C. E. Booth, 

nu 


tes.) 
Banana, Casks, or Kroes, F, Myers, Liver- 


poo 

14,059. Vatve Gear, R. M. Baily, jun., London. 

14,060. Warer-cLosets, W. D. on, 

14,061. Drivino Motion for Wrinorna, &c., MACHINES, 
Wilks, London. 

14,062. BaLaNncep Sipe Vatves, A. J. Boult.—{D. A. 
Woodbury, United States. 

14,068. Removinc Harr the Human 8. R. 
Kenned ly, London, 

14,064. Cement and Liue, H. Mathey, London. 

14, Mosarc Materia for &c., E. Robbins, 

ndon, 

14,066. BackpLates or Suanxs of Buttons, R. J. 8S. 
Joyce, London, 

14,067. ten! and Cusine Loar Suear, J. Richmond 

14,068. ETAL Prates with Tin, &., D. 


mdon, 

14,069. Borries, H. Codd, London. 

14,070. Ixpicator for Exarnes, R. C. Parsons, 
mdon. 

14,071. Frre-bars, H. Schiirer-Hartmann, London. 

14,072. BRANDING Boxes, &., b Heat Sramp, J. 
ichmond and W. Whiting, Loken, 

14 ATTACHMENT, F. N. Cookson, 


14 O74. Tanpem Ve.ocipepes, T. R. 
Marrio London. 


14,075. See ‘for iocomn, H. C. Heard and A. 
Lamp H 
NCANDESCENT ELECTRIC Hovper, E. W. 
J. Hennah, London. 
14,077. Boors and Sxoks, G. T. Hawkins, London, 
14,078, Extecrric Licutinc, W. Emmott and W. Ack- 
royd, Bradford. 
14,079. SHAFT Covptines, W. R. R. Tillion, London. 
14, ,080. NAVIGABLE Vessets, H, F. Swan, London, 
14,081. Boox Covers, H. K. Judd, sen, ., and H. K. 
Juda, London. 
14,082. K Covers, H. K. Judd, sen., and H. K. 
Judd, jun., London, 
14,083. SoxiTarres, &c., W. Parsons, Birmingham. 


18th November, 1885. 
14,084, Insectors, C. 8, Madan, 


Manchester. 
14, 085. SPRING-HINGED HoupERs for LaBEL ‘ko, BF. 
London, 


Lavnpry and similar Irons, T. 


THRASHING 
Brierley.—(H. Anders, Germany.) 


14,083, Piastic Picture Frames, &c., W. Brierley.— 
Weesner, Germany.) 
14,089. Fires, G. Little and T. C. East- 


wood, 

14,090. Suirts, &c., D. W. Beard, Birmingham. 

14,091. DeTacHaBLe Wrists for SHIRT S.EEvgs, W. G. 

14,002, tien & Higginson, Liverpool. 

HAPING METALS, inson, Liv 

14,093. Reeps for Looms, M. Leach, ford, 

14/094. Reramino Neckties in PROPER Position, W. 
J. Robertson, Belfast. 

14,095. AUTOMATICALLY the Lexorn of 
Brno = of Cranks of Bicycies, &c., H. M. Death, 

ncoin, 

14,096. Trap Motions used Twistinc Yarns, J. 
P and G. A. White, near Leeds. 

14,007. Tuvan, W W. and W. A. Whi ting, Hove. 


14,098. SHEEP ‘Wasu, R. Morris W. G. Little, 
14, ADvenrisixa on Venicies, &., W. Shaw, 


14,100. Cowt for the of Smoxy Cuimneys, E. H. 
R. D’Eye, Alderton. 
> NFERMENTED BEVERAGE, W. Christie, Man- 


14,102. Inontnc J. R. Winward, Bolton. 
14,103, Packie for &c., Boxes, 
W. -Tyne, and J. Allan, 


Apparatus, W. Randall, Welling- 


14,105, Cameras, W. Middlemiss, 
Bradford. 

14,106. StopreRiNG Borties, F. J. Beaumont, London. 

or like” Frre-arms, J. P. Pile, 


14,108. Castors, J. = Birmi: 
14,109. Cottrery Tuss, W. H. Wood, 
14,110, AUTOMATIC COMPRESSED AIR Brake, A. Bilcock, 


eld. 
14, J. L. Osborn.—(F. Oakden, New 
14, Puant, W. Y. Fleming and P, Fer- 


guson, Ww. 

14,113. VENTILATORS, J. Glasgow. 

14,114. VELOcIPEDEs, A. Wright and J. de L. 
Watson, London. 

14,115. Pumps, G. A. Greeven, London. 

14,116. Warer-cLosets, W. T. F. Rowe, Pl 

14,117. Suspenpinc Hus Lamps of VELOCIPEDES, R. 
Henson, London. 

14,118. Lamp Extinouisuer, E. Phillips, London. 

119. Mixers’ Sarety Lamps, E. Thomas, London. 

120. Szparatinc PuHospHorus from Basic Process 

oe W. Tomlinson and D. Crawford, London. 

Lockine Nuts on Screw Boxts, J. Barlow, 


on. 
Economisinc Oi and Fver, L. Murphy, 


ve 

14,123. Lips for Caustic Drums, D. Maher, Liverpool. 

14,124. Dryinc Paper Movutps for G. 
earce and G. Pearce, jun., 

14,125. FerruLes for &., J. Ash- 
down, near B: ton. 

Opentnc Merat Boxes or Casgs, H. Ough, 


on. 
14,127. Propucine Winpow Gxass, M. F. C. A. Opper- 
mann, London. 


don. 
14,128. Mareriats used in Maxine Parnt, J. B. 
Spence, London. 
14,129. MicropHones for TELEPHONIC INSTRUMENTS, 
J. 8. m, London. 
14,130. F. C. Stanton, London. 
14,131, Measurine Crrcies and Ova.s, &c., L. Cour- 
lander, Croydon. 
ENAMELLING Merat Articies, A. C. Hender- 
P. Zuloaga, France. 
14,138. Borr.e Stopper, G. F. Liitticke, London. 
14, Brazine, and We.pine, W. Wood, 


14,135. —_ Buoys, &c., H. Lane and M. Delmard, 
London. 


14,186. Propuctnc Castines, J. Lew- 
thwaite ite, London. 
14,137. SHankeD Buttons to Boots, &., 


14,139. ‘Teeane, R. P. Williams, London. 
14,140. ELecrricaL GengraTinG Apparatvs, &c., O. E. 
ouse and F. L. Rawson, London. 
14,141. Frourn Dressinc Macuines, J. W. Throop.— 
. H. Williams, United States. 
14,142. Lixine Furnaces, F. Siemens, London. 
REGENERATIVE GaAs Furnace, F. Siemens, 


on, 

14,144. Sprivc Marrresses, W. Hollins, London, 

14145. Brown tor Gunpowper, H. R. 

Smith, London. 

14,146. Supportina LAWN-TENNIS Posts, A. E. Heath- 
cote, London, 

14,147, Metatiic Racquet Bat, J. A. Duthie, D. 
sherrit, and J. Anderson, London. 

14,148. ELEcTRIC BELL and PENDULUM InpIcaTor, A. 
F. Lloyd, London. 

14,149. FLEx1BLE Loop Hanpies for TricycLE Lamps, 

bury, London. 

14,150. Hansom Cass, G. 8. Betjemann, London. 
14,151. Ratsinc and Lowering KalLway CARRIAGE 
Wixpows, A. W. Child and G. B. Childs, L mdon. 
14, SappLEs for Bicycies, &c, A. W. Child, 

ndon, 
14,158. SteeRinc Tricycies, A. W. Child and G. B. 
Childs, London. 


19th November, 1885. 
14,154. Venr Apparatus, F. N. Meixner, London. 
14,155. Rotary R. Matthews, Manchester. 
14,156, or InpucING ELECTRIC CURRENTS, 
14, 157. DUPLE SPEED Power, and Sarety Bicycte, W. 
C. Burton, Rochdale. 
14,158. Stopper for Borties, J. Stow, Manchester. 
14°159. = Tits, G. Johnston and J. Lockwood, 


VessEts, R. Scott, Newcastle-on- 
e. 


‘yn 

14,161. Lusricators, D. A. Quiggin, Liverpool. 

14,162. Preventinc Faprics from SHRINKING, J. 
Leeming and O. Ingham, Halifax. 

14,168, VELocrPEpeEs, J. and H. J. Brookes, and W. R. 
Kettle, Smethwick. 

14,164. ENAMELLED CLAY Goons, J. Howie, gy 

14,165. Sewrna Macutngs, A. Anderson. —(The Singer 
Manufacturing Company, United States.) 

14,166, SHUTTLES for Sewinc Macutnes, A. Anderson. 
—(The Singer Manufacturing Company, United States.) 

14,167. Hat Macurnsg, T. W. Clark, Londun. 

14,168. for Wasnina Woo., and W. 
McNaught, jun., London. 

14,169. ELECTRO-MAGNETS, A. M. Thompson, London. 
14,170. Types in Stereoryps Piates, W., 
W. M., and W. Richard, jun., 
14, 171. ‘SEWING MACHINE ‘ATTACHMENTS, E. Tapscott, 


— the Trouser Borroms, R. B. Colley, 


173. ‘Appiiances for ADVERTISEMENTS, 
J. O. Spong, London. 

14,174. Execrric Liaut Swircn, A. P. Lundberg, 
London. 


14,175. Sucar Cane MILs, J. G. Chay London. 
14,176. MercuantsM for G. Iilston, 


Lond 
“CiGaR Currer, H. Payton and E. Lucas, 


14,178. — for Markina Materit, W. F. B. 
assey-Mainwaring, London. 

14,179. Construction of for Boots and SHoss, 

D. ‘ilson, London. 

for Marine Boxers, E. J. Curtin, 


14,181. Sugstrtures for Pumice-stong, W. R. Lake.— 
(A. X. Favre, France.) 


14,182. CHemicat Compounp for Rugumatism, 8. 
‘Austin and 8. Sellers, London. 

14,183. ReouLatinc the OurrLow of Water from a 
SupPLYING Source, G. Broadhead, London, 

14,184, Lirg-savino "APPARATUS, L. H. McMutrie.— 
(W. @. Crockhart, India.) 

14.185. Securtinc Raitway Keys in Rar Cuarrs, A. 
J. Wake, London. 

14,186. Station Inpicators for RarLway CARRIAGES, 
HH. Crookes and H. W. Hake, London. 

14,187. AUTOMATICALLY AcTiNG CoupLines for RaIL- 
way Wacons, E. du Boulay, London. 

14,188. CarRiaGe Sprina, 8. Morrisson, London. 

14,159. CapsuLes for Containinc MEDICINAL MaTTER, 
P. Jensen.—(G. G. Pohl, Prussia. 

14,190. Curps for Corn FinisHinc MacHINEs, 


. Craig, Glasgow. 
14,191. Conpensinc Exuavust Sream, J. Wright, 


on. 

14,192. Torpepo Nets, W. M. Bullivant, London. 

14,193. ALuminivum, W. F. Richards, London. 

14, 194. Conwectine the Forks of VELoct- 
FEDES with their Stezrinc Wuerts, J. Asbury, 

14,195. Macuinery for Yarns, W. T. Stubbs 

and J. Cor 


Morors, G. Fone, Ingrey, and E. Latham, 


20th November, 1885. 


14,197. Fires, 8. Woodhead, 

14,198. Hottow for Boors, &., J. Boothroyd 
and F, W. Boothro d, Leicester. 

14,199. Preventina OVERFLOW of “Guease in CaNDLxs, 
G. White, Elgin. 

14,200. Coat or other Burrons, 8. Brown, Rotherham. 

14,201. LirHocrapPHic Stones, W. Carter, 


14,202. of Steam to CrrcuLar Motion, J. 
F. Russell, London. 

14,208. Rats, &c., J. M. While and A. Butchart, Dar- 


lington. 
14,204. Marine Steam Enornes, E. Latham, Liverpool. 
14,205. Sranpe for PHorocGRaPHIC CAMERAS, 
14, 206. SPINNING ‘and TwisTiNG Macuryes, J. Reid, 
Ontario. 


14,207. 8. E. Statham, Manchester. 
MasKED Lamps, J. J. Harwood, 
verpoo) 
Pap to R. Auld, Whit- 
yr. 
14,210. Sree Pens, M. Pollack, Birmingham. 
14,211. Haxpie Bars of Bicycies, &c., W. Fisher, 


on. 
14,212. Macyetometers, A. Millar, Glasgow. 
14,213. InsuLaTeD ELECTRIC Conbucrors, A. Millar, 


Glasgow. 
14,214. INSULATED ELECTRIC Conpuctors, A. Millar, 


Glasgow. 
14,215. Pumps, E. Buss and E. Miiller, Londun. 
Licutine Raitway CaRRiaces by ELECTRICITY, 


. Smith, London. . 
14, &., Metars, &., A. Wilkinson, 


14,218. CARBURETTING ATMOsPHERIC AIR, &c. 
Chariton and C. 8. Wright, Barnsley, and J. Wright, 


14,219, Fractures in Trovaus, &., J. 
bucket and A. Duckett, 
4,220. Propuctinc Morive Power, J. J. Royle, Man- 


ester. 
14, for Rattway T. H. Heard, 


14,222. Saw Sprnpies, J. Taylor, London. 

14,293. Sprinc Back for ENveLope Currers, H. E. 
Platt, Hemel Hempsted. 

14,224, Preventine Horses, &c., from Sureprne, 8. A. 
Johnson, London. 

14,225. Ceramic Pastes, B. J. B. Mills.—(P. A. 
Mignot, France.) 

14,226. Expansion Gear for Steam Motors, E. Fried- 
rich and M. Jaffé, London. 

14,227. Jomts for Pipes, &c., P. Hoppe, London. 

14,298. 's MrTaL Mounts for BRACELETS, &c., 
W. rn, London. 

14,229. TURNING Over the Leaves of Music, G. Brockel- 
bani, Aneriey. 

14,280. "FIRE-ARMS, L. Armanni, London. 

14,231. AUTOMATIC Noursg, R. Jackson, Birmingham. 

14,232. Azo-DYE-sTUFFs, E. Elsaesser, Lundon. 

14,233, PRESERVATION of Fauit, J. E. Taylor.—(W. 
Peacock, Australia.) 

14,234, Heating CELLULAR Buitpines, J. Keith, 


Glasgow. 
14,285. CIRCULATING Warer through Swimmine Batus, 
&c., J. Keith, Glasgow. 
14,236 Apsusrixe Door Kyoss to their SpinD.es, 
W. G. Macvitie, London. 
14,237. Knitr«p ‘'Rousexs or Pants, J. H. Cooper and 
W. J. Ford, London. 
14,238. Macumms, J. H. Cooper and W. J. 
‘ord, Londun. 
14,239. ” PORTABLE Dark Cu imBers for PaoToGRAPHY, 
H, Stanbury, London. 
14,240. Lamps, A. J. Boult.—(W. H. Harvey, Canada.) 
14,241. Boors and Ssogs, J. and A Green and J. C, 
Swain, Londou. 
14, CoaTina Sueets, &c., E. Morewood, 
Lon 


14,243. Smoxinc Pipes, M. 8S. Calvert, 
Lond: 


on. 

14,244. Composition for MAKING BILLIARD &c., 
U. H. Coittier, London, 

14,245. Mart Bags and Locks, D. P. Brophy, London. 


2ist November, 1885. 


14,246. Hare Cugters, J. Gregory, Birmingham. 
14, 247. Bicycies and T'ricycLss, C. Camber, London. 
14, 248. HyDRAULIC ENGINE, W. Robsun, Neweastle-on- 


Tyne 

14,249. “Foorsatts, W. Sykes, Wakefield. 

14,250. SPREADING INDIA-RUBBER, &c., W. Coult.r, 
Manchester. 

14,251. BoTTLEs and Stoppers, H. W. Robinson, C. J. 
Smith, and J. 8. Hi d, Nor 

TROUSER STRETCHERS, A Suxelby, Birming- 


14,253. een Traps for Dratss, C. Garlick, Burton- 
on- 
14,254, for WaTeER-cLosEts, &c., W. Towler, 


14,255. ATracuine Straps to Pickers in WEAVING, G. 
Howe, Manchester. 

14,256, SHarts of WasHInG Macuine &c., 
‘Moore Morton, and Varley, Keighley. 

14,257. TrREaTING WHEaT for Bread, G. Whitley and 
3. Ro Rowbottom, Halifax. 

14,258. Sarery Bicyc.es, T. Hill, London. 

14,259. VeLocipepss, F. W. Jones, London. 

14,260. — with PIANOFORTE Pepats, A. Barr, 
G 


14,261. Macurines, J. Cunning- 
am, Glasgow. 

14, 262. SRUTTLES used in Looms, J. Ireland, Glasgow. 

14,268. Dryine PHoroGRaPHIC PaPER, A. “anderson, 


gin. 
Boarp, &c., Puzzie, ©. J. Clark, 


on. 

14,265, Looms for Weavina Loorep Fasrics, J. Clegg, 
Manchester. 

14,266, Fasteners for Letters, &c., J. McN. 
ton and A. T, Turner. +c. 7. Kimington, U.S.) 

14,267. for Corsets, &., W. L. Wise.—(M. 
Seifert, German: 

14,268. Maanirier for Tuermometers, A. and A. 
J. Calderara, London. 

14,269. Errectinc Compustion of Liquip Fust, P. 
Tarbutt, London. 

14,270. ScREw FerRuLE for Hanpues of Brooms, J. N. 
Wordsworth, London. 

HovusEHop Sinks, &., W. H. and G. Barker, 


Shares. 
: 
Shares. 
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14.272. the Piano, E. de Pass.—(4. Thein, 
Germa 


ny. 
14,273. Drymnc Curxa Cray, &c., J. Rodgers, London. 
14,274. TexTILe Fasrics, M. 
14,975. Presses for Rackets, &c., F. H. Ayres, Lon- 


on, 

14,276. Casting HoLttow Incots, W. E. 
Everitt, London. 

11,277. Sewixe Macuryes, J. W. Post, London. 

4, 278. Poxcumse and GovciNe MacuINE, G. Atkins 
and G. Chamberlain. London. 

ee ee Sopa Daum Heaps, G. H. Bolton and 


thwood, Live: 
ndon. 
14,281. pono Jans, E. Johnson and R. 4. Mathie- 
Edwards.—{G. Gesquiére, 
-) 
14,284. while being Dirrep, J. Gordon, 
14,286. Wixpow Buinps, A. E. Harris and H. 
T. Kenrick, London. 
14,289. Axxes, &c., J. A. Berly. Coulard, 
14,291. Fencixe Cuar, F. W. Bram: 
A. Enos, “IL 
14,293. Brut or Strap Fasteners, F. H. Keane and 
e, 
14,295. 
14,296. Merauic for Pits or Suarts, O. Terp, 
14,299. Srop Cocks, J. A. and J. . London. 
Hecht, 
14,301. Boots and Suoss, Caillet-Cashmere, Lond 
14,303. Apparatus for Weavinc Loopep Fasrics, J. 
son, 
y: 
14,306. ExTincuIsHine Free, A. 
oldon R. G. 
gham. 
14,309, Icnrrmsc the CaarcEs in Gas Morors, J. 
P. Crossley, London. 


14,280. LappErs of FIRE-ESCAPE Lanprnes, J. and J. 
Hall, Lo: 
son, Lon: 

14,282. Posts for Te:ecraps Wipes, &c., E. 

14,283. ARTIFICIAL FuEL, E. Edwards.—(C. F. Sébille, 
and 4. Colard, France. 

14,285. R. C. Braithwaite and 
W. Kirk, Birmingham. 

J. Luckock, London. 

14.287. Covertnc of Bicycig, &c., E. T. Ratcliff and 

14,288. Macuiyes, J. A. Berly.— 
(Zénobé Théophile Gramme, France.) 

14, ,290. Hovsines for Rone, &c., Mitts, J. 
son, Glasgow. 

m Bi 
14,292. Suspension Rar_ways, J. 
Robinson, and O. A. Foster, London. 
don. 
14,204. | D. W. Blaxter and 8. 
/ECURING TuBEs in the TUBE PLATES of Borvers, 
Hoppe, London. 
London. 
Seam anic Batreniss, C. Reiss and F. Hecht, 
14,298. Rens Fasrics, H. J. M. Mellor, London. 
Hop’ 

14,300. Exxcrric Lamps., C. Heiss and 

London. 
23rd November, 1885. 
jon. 

14.302. ADJUSTABLE Spanners, A. Kay and W. L. 
Young, Greenock. 

Lister, Bradford. 

14,304. Sreermxe in Tricycies, T. Robin- 

entry. 

14,305. Hear for the Preparation of Foon, I. Engel- 
son, Jerse’ 

14. 307. RecuLaTiING Insectors, H. 

Brooke, ord. 

14,308, Buttoxs, G Twigg, Birmin; 

in, on. 

14,310. Lerrinc-orr Motions for Looms, C. Fox and 

14,311. Mowme Macuines, W. Meffan and W. D. 
Brown, Glasgow. 

14,312. Navan CaRRrace, A.C. Koerner, Paris. 


14,313. Arm Insecror, R. Gregory and H. Harris, 
on. 
14,314. Castors, J. 8. Loynd, Halifax. 
— — Toys, J. Sturrock and G. D. Mac- 
, Dundee. 

14,316. Lock and Key Pozzie Money Boxgs, A. T. 
ith, Liverpool. 

14,317. Frre-Licurers, J. Lott, Li 

14,318. Cop J. Cooper, Glasgow. 


Macurxgs, R. C. W. Ross, Glasgow. 
14,320. Cop Wixpinc 


iw. 
14,321. Giass Roorte, W. J. Huckle’ 
14,322. Fittertnc Water, J. B. Scamm: 
14,323. Rovenive Horsss, A. Eke, London. 
14,324. Acruatinc Tramway, &e., Brakes, W. H. 
Blakeney, Glasgow. 
14,325. ALuMiniuM, &c., R. Griitzel, London. 
14,826. the Action of DYWAMO-ELECTRIC 
Macurves and Motors, W. T. Goolden and A P. 


GavGINe for Frrrive Ser Jeweis to WaTcHEs, 


itmey, London, 
14,828. WHEEL, W. H. Beck._{P. Maisonobe, France.) 
MBINED CANDLESTICK and MatTcu-B x, F.C. 


14,331. Rockin FURNACE-BARS, London. 
14, 332. Power Disrrizction, W. London. 
14,333. Suzer Racks and Trovems, F. K. 
oodroffe, London. 
14,334. Lip Preszever for Vessets, A. F. H. 
Purgstall, London. 
14,335. Apparatus, J. G. Lorrain, 
London. 
14,336. Measvrine, &., the FLame of a Lamp, B. Red- 
London. 
14,387. Posts for ELecrricat Corpuctinc Wirrs, C. 
D. Abel.—{Za Compagnie de Five-Lilles, France ) 
Rice, &c., E. W. May. 4S. Wilkes, 
razil 
14,339. Bort.es, J, Edwards, London. 
14,340. Guovas, J. F. O. Weston, London. 
14,341. Srzam ex J. H. Fraser, London. 
13,342. Enornes, J. C. Peache, London. 
14,343. era for WINDING "THREAD, J.C. and F. A. 


Spach, Londo 
Tixs for Army Rartions, J. Large, 


14,845. State Cieaners, A. J. Boult.—(F. 
Schénbrunn, Germany.) 

14 7346. Exastic Sappte Grrras. J. G. Bareire. London. 

Apparatus for Proprinc Purposes in MNEs, 
Cordon, London. 

14,348, TreaTMeNt of Marteriuts, J. C. W. 
Stanley, London. 

14,349. Hanpies for Lawn-Tennis Bats, &c., J. David- 
son, Glasgow. 

14,350. CyLinpricaL Bars, &c., J. Robertson, 
Glasgow. 

14,351. LeaTHER Compositions, 8. F. . Upington and 
W. J. Goul borne, London. 

“Sypontc Apparatos for DISCHARGING WATER 
from Tanks, P. Winn, London. 

14,353. Stone SAWING Macuines, J. Peckover, London. 

14,854. Execrric Licutine of Trams, A. M. Clark.— 
(Wirth and Co., Germany.) 
for ELEcTRIC Licutina, T. V. Hughes 

R. Chambers, London. 

1485 ‘OversHor and Lecoinc, H. Schwenk, H. 
Rudol , and F, A. W. Day, London. 

14,357. ATTACHING Germs to Lace, M. Romboults and 
H. W. Aberlin, London. 

. “Mitts for Stone, &c., W. Aker- 
man, London. 

14,359. Provans, A. M. Clark.—(H. M. Horsford, 


Cana: ja ) 
14,360. ‘Pomme, Hore Frames of Scissors, R. J. 8. 
Belgium.) 


SELEOTED AMERIOAN PATENTS 
(From the United States’ Patent Office Official Gaxette.) 


delphia,Pa,—Filed 


cntting wings or ribs formes | in one piece with and 
pro} g from 4 central bar or body, each of said 
wings having a cutting edge upon one vide of its outer 
face and the major portion of its thickness located 
upon the opposite side of a plane which is radial to thé 
axis of the bar and substantially parallel to the front 
leading side of the forth. 

orged st cutter, having four cutting wings or 
formed in one piece with and projecting from a 


posed uneq on o sides of a e 
radial to the axis of the body, said cutter having its 
end bevelled to form two drilling lips, each parallel to 
the other and to a segmental recess cut through one 
wings adjacent to its end, substantially'as set 


$27,206. H. Underwood and C. 
Schweizer, New York, N. Y.—Filed May 11th, 1885. 

Claim.—{1) Ina Te pulley, the combination, with 
two half sections, of a split d surrounding them, 
and secured to each section, substantially as herein 
shown and described. (2) In a split ge 3 the combi- 
nation, with two half-sections, of a split band sur- 
rounding the rims of the sections and secured to the 
sathe, dangle pieces on the ends of the band, and bolts 
passed through the said angle pieces, substantially as 
herein shown and described. A split pulley formed 
of pulluy a split band serving 


as hinges, which permits of the sections 
from other, substantial) erein shown 
and an &, (4) In In a split Fa the combination, 
with two half-sec' 

spokes, of bolts 
band surrounding the 


and di 
$27,215. Pire Courses, F. BE. Youngs, Allegheny, 
Pa.—Filed June 1st, 1885. 

Claim.—(1) A screw socket or coupling provided with 
screw-threaded ends and an internal annular groove, 
the walls of which have sufficient elasticity to accom- 
modate the expansion and contraction of a single 
length of pipe, and — strength to withstand 
the twisting strain of screwing the ends of the pipes 
inside of it, substantially as shown. (2) In a line of 


screw-threaded pipes, the combination, with each 


socket or 


single length of scréw-threaded pipe provided with an 
elastic screw-threaded socket, substantially as and for 
the purpose specified. 
$27,251. Hawpie ror SreaM Vatves, John E. Gaitley, 
Troy, N.Y¥.—Filed December 31st, 1884. 
ow A handle or grasp for valve stems or 
ther devices, consisting of a coil of wire, shells or 
y wes which receive its ends, and a bolt which passes 
through said shells in the ma‘ — be of the coil and 
engages with a shank or of the stem 
placed between the central coils nt handle, sub- 
stantially as described. (2) The ecuabination of a 
spiral coil of wire having its diameter increased from 
each end toward the centre, shells or caps concaved 
on their adjacent faces, which engage the ends of the 


coil, a bolt passing through the shells and coil, and a 
stem having a broadened end between the he 


for so much of its extent as would be ordinarily — 
sumed by wear and grin » and tapered 
point at or near its centre the edges, the bes 
of taper diverging from said —- toward the bn 
and toe of the cut edge, substantially as and for 
the purposes hereinbefore set forth. (2) rv axe having 


the e back and front edges of its blade portion of prac- 

y uniform thickness from the Pp nt of juncture 
with the cutting edge to the shank or butt, substan- 
tially as and for the purpose set forth. 


$27,281. Expansion Jomt, L. Letzkus, Allegheny.— 
Filed March 5th, 

Claim.—(1) In an ‘expansion joint, a shell bthe £4 a 
passage therethrough for the conveyance of 
other fluids, in combination with a piston fitting 
within said shell and provided with a hollow piston- 
rod, and a fluid pressure column, substantially as 
described, for forcing said shell and piston in Oppesite 
directions, said shell and piston-rod being provided 
with suitable means for connection with adjacent 
ends of a pipe line, as and for the purpose set forth. 
(2) In an expansion joint, a shell having a concéntric 
tube enclosed therein, in combination with a piston 
located in said shell and fitting around the tube, om 
having a hollow piston-rod and a fluid 
column, substantially as described, for forcing sald 


shell and piston in o) ite directions, said shell and 
piston be’ vided with suitable means for con- 
nection wi e adjacent ends of a pipe line, as and 


for the pw set ‘orth. nan ex 
a shell, with a tube ited in said 
shell, an annular piston and rod pm eaid 
tube, and a cylinder, a fluid packing, and weighted 
iston connected to said shell, substantially as set 
orth. (4) In an expansion joint, a shell, in combina- 
tion with a tube located in said shell, an annular 
piston and rod, a cylinder connected to the shell at 
one end , & fluid packing, a weighted piston 
located in the cylinder, and a stand pipe connected to 
poses end of the cylinder, substantially as set 


327,312. Cuiset SHor, William Reinhard, sen., and 
Eau Claire, Wis.—Filed June 
Claim.—In a shoe for attachment to a chisel blade, 
in combination with the sole-plate, the loop on the 
uy per side thereof extending acruss the same, the 
bie extending through the loop, and means, substan- 


tially as described, for forcing and holding the plate 

p mmf toward the sole-plate, substantially as and for 

the purpose descri 

327,317. Hypravuic Leap Press, John Robertson, 
Brooklyn, N.¥.—Filed October 8th, 1884. 


Claim. a In a lead , the combination, with 
the lead cylinder, of a tubular screw-threaded and 
core-rod tted to work in screw-th ed apertures 
made respectively diagonally through the body of said 
cylinder into its interior from opposite sides in line 


with each other and inclined at an angle to the axis 
of the said cylinder, as and for the purpose described. 
(2) In a hydraulic hod press, the combination, with 
the lead cylinder, of a diagonally-arranged tubtilar 
screw-threaded d core-rod fitted to bes? $4 cor- 


die ani 
responding screw-threaded apertures th 


of said cylinders, and the set-screw J, fitted to work 
in an aperture made through the body ‘of the cylinder 
into its interior and to impinge against the side of the 
inner end of said core-bar, as and for the purpose 
described. (3) In a lead press the combination, with 
the lead cylinder provided with the chamber ¢, havin: 
the form described, of a die and core-bar located in an: 
passing Cay through said cylinder ro side to 
side, with the line of their axes crossing at 
right aT the axis of said cylinder, as and for the 
purpose bed. 
$27,381. Execrric Henry T. Clay, Phila- 
delphia, P Pa.—Filed February 7th, 1885. 

Claim.—{1) Ia a railway for the propulsion of a car 
provided with an electric motor, a rigid metallic con- 
ductor F, constructed, us described, with a flat upper 
internal Surface, ant supported between the rails, in 


and upon the bolt, substantially as 
The combination, with the spiral coil 4, the shells 5, 
the bolt 6, headed at one end and having its other 
end secured in = come’ with one of shells 
by a nut or screw, and a stem 1, having its end 
between the central "coils of the os $, and recejy- 
ing the bolt 6, substantially as 

327,275. C. Kelly, Ky.—Filed | 


Rnb As a new article of manufacture, an axe 
having the blade of a practically uniform thickness 


one or more adjustable contact 
spring brushes G! G2, with means to support the same, 
and bring one or a of them, while moving in said 
y the electric current is supplied or 
baid po Aver to said motor, substantially as 
The combination, the ri metaliie conductor 
ew electric railway, of an adjustable contact device 
the insulated arm G and meal | 
wi ith mechanism, su! substantial ly as descril 
to being * said spring brush G2 into electrical contest 


with the interior surface of said conductor from Lap o4 


to time, as may be desired, as a for the e Be 
forthe 8) In electric vided with a 
metallic conductor, the switch ¢ described, con- 


327,381) 


sis of arms K K, joint N, lip n, and spring 8, con 
and operating substan as set forth. 
$27,320. Arracument ror Evorneers’ TRANSITS FO! 
Siantine, George N. Saegmullér, Wash. 
ington, D.C.—Filed March 28th, 1885, 
Claim, —As a new article of mantfacture, an an attach- 
ment for the object end of an engineers’ transit, con- 


sisting of an foe, a collar or stop, a bering 
an rat & d a reflecting medium, 
of deg. in said opening, suk 


Process oF Maxime Sree. By THE Prev 
MATIC OPERATION, James P. Witherow, ‘Allegheny 
City, Pa,—Filed July 3rd, 1885. 
Claim.—As an proc in of of converting 
metal by the pneumatic ethod hérein 
described, which consists ret portion 


of a charge to a base by trea’ it with a blast 

of air when a divided sata ad the 

charge In a converter to el} impurities and 

effect the conversion of the same, as and 

for the purposes described. 

$27,422. Converter, James P. Witherow, Allegheny 
City, Pa.— Filed July 8rd, 1885. 

Claim.—(1) A converter composed of an upper ona : 
lower section, the lower section constituting th 
crucible for containing the metal, and the upper oon 
= having a contraction or neck in its lower end and 

charging hole above the neck, substantially as 
described. (2) A converter having a contraction or 
neck between the charging hole and the part which 
contains the charge, and grooves in the same, arranged 
directly over the tuyeres, substantially as and for the 
purposes described. (3) A converter having a charging 


spout or hole, with a tuyere provided with concentric 
nozzles having separate connections blowing into or 
through said Same hole, substantially as and for 
the purposes described. (4) A converter having a 
ing spout or opening provided — a tuyere for 
g a jet of air into or through said ¢ 
ap out and water coils arranged in side 
ereto, substantially as and for the purposes descri 
327,456. Srurriva-nox Packina, F. J. Roth, 
nati, Ohio.—Filed March 28rd, 1885. 
Claim.—{1) In combination with the stuffing-box A 
and gland C, the rings a c, cup }, spring d, and the 
contained elastic packing, substantially as set rah 


(2) In stuffing-box packing, in combination wi 


327456] 


ic 
other heat-resisting ‘ma’ 
forth, 


tially set 


tt 
i 
Zo a 
(327,320) 
(327,261) 
(327,208 | 
| | 
Tou; e angle pieces, su as herein shown 
SS = 
we 
Trench, London. > 327,422] 
14,330. Buxpers for Letters, &c., W. Burrows and G [527,215] 
| 
joiut having sufficient elasticity to allow that length 
i «f pipe to contract and expand, substantially as 
described. (3) As a new article of manufacture, a 
[327,31 
Y 
(327251) 
Li AN 


Dec, 4, 1885, 


THE ENGINEER. 


429 


THE ALBERT BRIDGE. 

As will have been seen in our advertisement columns, 
tenders are invited by the Metropolitan Board of Works for 
the strengthening of the Albert Bridge over the Thames at 
Chelsea; and since there appears to be some anxiety con- 
cerning the strength of the bridge—an anxiety which we 
are glad to remove by the present article—it may be 
interesting to give some account of the bridge, which has 
now been of service to the public for the last twelve years. 
‘the distance of more than a mile between the Chelsea 
Suspension Bridge, designed by the late Mr. Thos, Page, 
and the dilapidated old Battersea Bridge, had for a long 
time been felt as an inconvenience, and as new neighbour- 
hoods grew up on the south of the river, and the Battersea 
Park became more frequented, the need of a new crossing 
led to various protees, and to several applications to 
Parliament. The first idea of a bridge at this place 
originated with Prince Albert; hence the name of the 
road and bridge, it having been intended to call Page’s 
Bridge the Victoria, The name has, however, been given 
to the London, Chatham, and Dover Railway bridge 
at Chelsea. The Albert Bridge Company was formed 
to construct a bridge from the site of the old Cad 
Pier, Chelsea, to the road on the Surrey side which skirts 
the further end of the Park, and Mr. R. M. Ordish prepared 
a design, The scheme fell through for a time, till a certain 


carrying the weight of the bridge, and the cate might be 
dispensed with or become of secondary im ao ; but this 
did not appear feasible till Mr. Ordish, in his Prague 
bridge above referred to, held the inclined chains or bars 


in a straight line—as in Fig. 5—by the catenary, which, 
om | used for this purpose only and .not to carry any of 
the bridge load, has always the same weight upon it— 


namely, that of the inclined bars, the proper curve being 
always maintained both with equal ee yp anther loads on 
the platform, without any of the distortion usual in sus- 


ELEVATION 


some of the wire for Captain Roberts’ foolish scheme above 
referred to, and having only a limited amount of money at 
their disposal, preferred that this wire be used for making 
the catenary, and as this plan, if properly carried out, is 
quite feasible, Mr. Ordish consented. The rope is not 
twisted, but consists of parallel steel wires about tin. 
diameter. Great care was taken to lay the wires so that 
each maintained its proper position in the rope, and the 
rope is clipped at intervals of about 7ft. But in order to 
yea the cable thus formed from rust, and from bulging 

tween the clips, it ought to have been wrapped closely 


‘| with small wire, as, for instance, is done at the suspension 


bridge over the East River at New York, and this was, of 
course, the intention of the engineer of the Albert Bridge. 
But the wrapping of the cable is an expensive operation, 
requiring a special machine to do it effectually; and when 
this point in the construction of the bridge was reached, 
the funds of the company were exhausted, and, despite 
the engineer’s protests, the cable has remained unwrapped 
to the present day. The necessity for replacing the rope 
by links, as is now to be was foreseen, and it 
| would have been done when sufficient funds had accumu- 
lated, but for the sale of the bridge to the Metropolitan 
| Board of Works, Thus unprotected, the cable has bulged 
between the clips, as was expected, leaving wide gaps into 
which the rain can enter between the wires, so that the 


rust is having a serious and rapidly deteriorating effect. 


| | 


OhOWANCE DATUM 


FIG. I-ELEVATION OF THE ALBERT BRIDGE SHOWING TEMPORARY PIERS. 


Captain Roberts brought forward a wonderful project for 
ing light and cheap bridges of wires, not only for 
moderate spans, but, if we remember right, for crossing 
the Straits of Dover. The apparent cheapness of this 
method induced the directors to adopt it, but the proposal 
was so absurd that it would have been condemned by any 
competent engineer. However, a certain share capital 
having been subscribed to out the design, a Bill was 
promoted in the year 1870 for carrying the scheme of 
Captain Roberts into effect. The Bill was naturally 
opposed by the proprietors of the old Battersea Bridge, 
who saw their ancient monopoly and revenue threatened, 
and this opposition was only overcome by the new com- 
pany taking to the old bridge, and teeing a 
preferential dividend to its proprietors from the total 
revenues of the two structures. When, however, Captain 
Roberts’ design of the proposed Albert Bridge came to be 
explained to a Parliamentary Committee, satisfactory 
evidence of stability was, of course, not forthcoming, and 
it appeared as if the Bill would be thrown out. But as the 
need for a new bridge had been amply proved, and as the 
Committee had passed*the preamble of the Bill, Mr. 
Roberts’ scheme was abandoned, and Mr. R. M. Ordish 
was called in to show that a substantial bridge could be 
constructed from the means available. Mr. Ordish had, 
about three years previously, constructed a bridge over 
the river Moldau, at Prague, on his rigid suspension prin- 
ciple, and this bridge over a river of about the same width 
as the Thames at Chelsea had proved very successful, not 
only winning the approval of the leading German 
engineers, but gaining for its author from the Emperor of 
Austria the Gold Medal of Arts and Sciences, A brid 
of this kind having been pro’ to the Committee, the 
Bill was passed on the condition that the bridge be con- 
structed according to Mr. Ordish’s design, the somewhat 
unusual course being adopted of inserting this stipulation, 
with the name of the engineer, in the Act of Parliament. 
The chief drawback to the ordinary type of suspension 
bridges, where the platform is suspended from a catenary 
chain, is the undulating nature of the platform under a 
moving load, and several methods have been proposed and 
adopted for meeting this difficulty. Thus Roebling, in some 
of his American bridges, reduced the deflection of the plat- 
form and the consequent distortion of the chain by assisting 
to support the moving load at various points by straight 
ropes or chains extending from the towers to the plat- 
form, as in Fig. 2. These ropes are light and quite sub- 


ordinate to the main rope. Another plan is that adopted 
at a railway bridge in Vienna of rendering the chain rigi 
by dividing it into two parts, placed one above the other, 
and bracing them together, as in Fig. 3. Another plan is 


that adopted by Mr. P. Barlow in the Lambeth a 
where he reduced the alterations in the form of the 


catenary by placing diagonal biacing between it and the 
platform, as in Fig. 4. : 

If it were possible to maintain in straight lines inclined 
ropes, such as Roebling adopted, they might be used for 


ore bridges. This ae was adopted at the Albert 
ridge, with the modifications that the catenary rope 
carrying the weight of the inclined bars or chains also 
supports a portion of the weight of the platform and the 
moving load of the bridge at points 20ft. apart, as well as 
the whole of the weight and the moving load of the central 
section of the bridge, which is more or less than 40ft. in 
length, according to the arrangement of the moving load. 
From the fact that the catenary cannot alter its form with- 
out affecting the action of the straight chains, there will 


CROSS SECTION 


| 


' 


Fig. 10. 


always be a certain proportion between the weight sup- 
ported at the apex of the catenary and that supported by 
it at each of its suspending points, its form also being so 
calculated as to prevent any c in the proportion. 
The present difficulty in regard to the bridge, which is 
the cause of the alterations now proposed by the Metro- 
litan Board of Works, has arisen from the defective con- 
ition of the wire rope. Mr. Ordish desired to make the 
catenary chains of links as he had done at Prague, and as 
he subsequently did at a bridge of a similar kind at Singa- 


pore; but the directors of the company having purchased 


If the bridge were of the ordinary nsion inet 
ing entirely on the catenary rope for its stability, this 
deterioration would be a much more serious matter; but 
as it is, no harm would occur under ordinary traffic if 
the ropes were entirely taken away. As the Albert Bridge 
is at the present momeut probably the strongest suspension 
road bridge in Europe, it is greatly to be regretted that 
the neglect of the cable renders an expensive alteration 


It is now proposed to remove the wire cable, and to sub- 
stitute a chain made in the ordinary way of links. ‘These 
links are all 6in. wide, but vary in length between 21ft. 
and 23ft.,and they afford a total sectional area for each chain 
of 30 square inches, The links interlace at their junction in 
the chains, as in Fig. 6, alternating from four to five 


I 

C 
[ - 1 

C 


number; and in order to maintain the same sectional area 


are lin. thick. Assuming that the steel has a strength 
equal to 30 tons per square inch, the chains will have a 
resistance to fracture of 900 tons, or about five times the 
maximum strain that can in all probability be ever brought 
upon it. 

The quality and tests of the steel are described in the 
specification as follows :—“ Should any link tested rupture 
across its body under a less tensile stress than 67,200 Ib. 
per square inch of original cross section, or uniformly 
elongate under that strain less than 10 per cent. on a 
portion of the length of the body of the link, another lin 
shall be tested in its place, which latter, if also found to be 
of inferior quality or strength, shall justify the engineer in 
rejecting the batch of links delivered therewith. Any small 
specially pre test specimens shall be selected by the 
inspector, and cut out of the body of the link from one of 


inner edges only, to a uniform sectional area throughout 
their lengths. They shall not be less than 24 square inches 
sectional area, and shall resist an ultimate tensile stress of 
not less than 72,000 Ib. per square inch, and elongate under 
that strain not less than 12 per cent. in a length of 24in.” 
It will be seen that no maximum strain is specified as is 
usual in the Admiralty tests for ship plates to ensure 
against undue harshness. In order to take all strain from 
the present wire ro ‘ 
new chain, the bridge is to be supported temporarily by 
timber piers, as shown in Fig. 1, each pier consist- 
ing of 13in. piles driven into the bed of the river and suit- 
ably framed together. Upon the bridge a scaffolding will 
be erected to support the inclined chains and the new 


of 30in., the four links are l}in. thick and the five links - 


its edges. They shall be planed oe straight on their 


and to allow the substitution of the- 


catenary chain during the operation, The substitution of 
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the chain will require some alteration in the upper saddles 
on the towers which receive the t wire rope. 
on nt member of the Metropolitan Board of 
orks according to the newspaper reports, pee 
some anxiety as +0 ths weight etn beers fall of snow 
— impose on the bridge, and it may be some consolation 
to him and other People in wena ar know that the 
Albert Bridge is probably the only suspension bridge 
strong enough to need no restriction as to the kind of 
traffic, that a traction engine or a road-roller may pass 
over it safely, and that if loaded with the traffic of London 
idge the structure would be perfectly safe for many 
years to come if the cable did not deteriorate by rust at a 
greater rate than at present. The towers of the brid 
rest on two cylindrical piers, each having a base 21ft. 
diameter, sunk down to the hard London clay foundation, 
the concentrated load upon the clay being at its heaviest 
only about 3$ tons per square foot of surface. This 
loading of the foundation is well within what is usual in 
similar cases. When the Victoria Railway Bridge for the 
London, Chatham, and Dover Railway was widened in 
1865-6, the engineer, Sir Charles Fox, made careful experi- 
ments by loading the concrete in the cylinders with nearly 
4 tons per foot with practically no vielding. The Charing- 
cross and Cannon-street Railway Bridges of the South. 
Eastern Railway have cyli:drical piers r2sting on the 
London clay, and with such an area of bas? that when 
each line of railway is lo: ded to 1 ton per lineal foot, a 
ba of 6 tons per square foot will be im osed on the 
Vv. 


There is one point in the Albert Bridge that might be 
imitated with advantage in uther suspension bridges yet 
to be built. Where the roadway is suspended by vertical 
rods from the catenary the towers supporting the latter 
generally encroach on the footpaths, which have to 
round the towers. Thus, in the Chelsea Bridge, of which 
Fig. 7 shows a plan, the roadway is narrowed at the 


Fic 7 Fre s 


“S- 


— 


towers and the footpaths are diverted; in the Prague 
Bridge, Fig. 8, the roadway is maintained at its full width 
and only the footpaths are affected ; while in the Albert 
Bridge both way and footpaths are maintained at 
their full width. This is done by building the towers 
entirely outside both roadway and footpaths, and as will 
be seen by the cross section, Fig. 10, the platform is sus- 
pended by chains not in a vertical plane. 


ELECTRIC LIGHTING BY INDUCTION. 


Ove of the greatest difficulties which stand in the way 
of supplying private houses with electric light from a 
central station is that of distribution. The the area 
which has to be served, or the greater the distance from 
the station to the houses of the consumers, the more diffi- 
cult is direct supply at a low electro-motive force, not only 
on account of the great expense for the mains, but also 
because it becomes almost impossible to keep the pressure 
absolutely constant throughout the district. It is but 
natural that inventors should turn their attention to this 
question and try to devise some system of distribution 
whereby the cost of mains should be lessened without 
incurring waste of power or sacrificing the independence 
and constancy of every light in the district. At the 
ped time there are two such systems in existence. 

e one by the use of secondary batteries, and the other 
by the use of so-called transformators or secondary 
generators. In the former system, which has been at 
work for some time in Colchester, a current of high electro- 
motive force is sent along a comparatively thin wire 
through a series of secondary batteries, which are placed 
as near as possible to the points of greatest consumption. 
Each house, or group of houses, may have its secondary 
battery and draw from it the current required. To fix 
ideas by an example; assume we have twenty houses, each 
with a battery of 50 cells, and all these cells are joined in 
series with the line wire, the charging current bein 
10 ampéres. The counter electro-motive force of eac 
battery will be about 120 volts, and adding 5 volts per 
house for the resistance of the wire, we would require a 
dynamo of about 2500 volts external electro-motive force 
in the central station. Assuming the efficiency of batteries 
and line to be 70 per cent., we could then, by keeping the 
dynamos running for twenty hours a day, light fourteen 
20-candle lamps in each during that time, or 
56 lamps during five hours every night. If the house 
wires were attached direct to the terminals of the battery 
whilst the same is inserted into the main eurrent, serious 
danger might arise in case of short circuits taking place 
simultaneously in two distinct houses between their wires 
and fittings or earth. To avoid this danger a duplicate 
set of batteries must. be used in each house, one 
being charged whilst the other is comnected to the house 
wires, and the switches and connections must be so 
that it is absolutely impossible to join house and main wires 
simaltaneously to the same battery. 

In the second system, which ires an alternating 
and they may be arranged either in series or parallel. In 
the former arrangement, Fig. 1, the same current 
through all the coils in succession, and in the latter arrange- 
ment, Fig. 2, a small portion of the current is drawn off 
the + main at each coil and returns to the — main with- 
out having passed through any of the other coils. To 
avoid misapprehension we must state that we use the term 
+ and — main simply by way of brevity. Since the 
current flows backwards and forwards many times in a 
second, each main is alternately apes and negative. 
The current from the dynamo D, Fig. 1, is led through a 


coil surrounding an iron core a 6, and then passes on to 


the next coil, and soon. The secondary circuits to which 
the house wires are joined s, s, s, 8, and 80 on, are quite 
distinct from the main wire, ‘and do not even touch it. 
Consequently no actual transfer of current can take place 
from the main wire to the branch wire, and the arrange- 
ment is perfectly free from danger even if short circuits 
should occur in every house between one of the secondary 
wires and earth. Before comparing the two systems, the 
secondary generator, Fig. 1, and the transformator, Fig. 2, 
it will be interesting to inquire what are their advantages 
3 3 


or disadvantages over distribution by secondary batteries. 
The loss of energy in either type of induction coil must be 
very small, We know that in a good continuous current 
dynamo machine about 85 per cent. of the mechanical 
energy supplied is recovered in the shape of electrical 
energy. Now the process by which this electrical energy 
is produced is, strictly speaking, the same in the dynamo 
and in the induction coil, viz., by wires cutting through 
lines of force. The only difference is that in the dynamo 
the lines of force are fixed in s and the wire coils of 
the armature are forced to cut through them by mechanical 
power, whilst in the induction apparatus the coil is 
stationary, and the linesin being alternately made, unmade, 
and reversed by the primary current, cut through the coil. 
That loss of energy which is caused by heating of metallic 
masses exists in both cases, but is necessarily greater in 
the d 0, because it has moving parts which are sub- 
mechanical strains, and in which therefore 
the subdivision of these masses of metal cannot be so com- 
pletely carried out as in the induction apparatus, where 
everything is at rest. That loss of energy which in 
dynamos is caused by mechanical friction and resistance of 
the air is, of course, entirely absent in the induction coil, 
and for these reasons we may expect that the efficiency of 
secondary generators and transformators should be greater 
than that of our best dynamo machines. This has indeed 
been found by Professor Ferraris in his experimental 
researches. We shall be probably well within the mark 
by assuming an average efficiency of 90 per cent. for 

ractical work. If we take 4 per cent. to be the 
oss occasioned by the resistance of the main leads, 
the same as in our previous example, we find 
that a dynamo giving a current of 10 ampéres at 
a pressure of 2500 volts could, by means of induction 
apparatus, feed about seventeen lamps in each of the 
twenty houses above mentioned, instead of only fourteen 
as was the case with batteries. But the lamps can only 
burn whilst the dynamo is at work, and if we wish to 
burn fifty-six lamps in every house for five hours per night 
we must put down in the central station over three times 
as many engines and dynamos as would suffice in the other 
case, where we can work and accumulate electrical energy 
during twenty hours per day. The generating plant and 
the station building itself will thus naturally become more 
costly; out, on the other hand, the expense for the induc- 
tion apparatus would be considerably less than that for 
secondary batteries, to say nothing about the trouble of 
maintenance and want of automatic action when it becomes 
nesessary to switch over from one set of cells to the other. 
On the whole, it would seem as if the induction coil were 
the more promising of the two methods for the distribu- 
tion of electricity over large areas, and we find that the 
two systems were exhibited at South Kensington; that of 
Messrs. Gaulard and Gibbs, known under the name of 
secondary generators, and that of Messrs. Ganz and Co., 
of Buda Pest, known under the name of transformators. 
In the former, where all the primary coils are connected 
in series, the main current is kept constant, and the electro- 
motive force of the alternate current dynamo is varied by 
an automatic regulator in accordance with the number of 
secondary generators which may happen to be at work at 
any time. In the other system the primary coils are 
wound with fine wire, and are all coupled parallel, the 
electro-motive force of the dynamo being automatically 
kept constant by a device to be presently described. 

The idea of using induction coils for the distribution of 
electricity is very ol, and has been patented over and over 
again; but to Messrs. Gaulard and Gibbs belongs the 
merit of having been the first to carry the idea into prac- 
tical execution. At first it was thought that if the resist- 
ance of the primary and secondary spiral were sufficientl 
low, and if the pri current were kept constant, it 
would be possible to obtain a variable secondary current 
under constant pressure which could then be used for 
lighting incandescent lamps grouped parallel in the usual 
way. t it was soon found that on switching out some 
of the lamps those remaining became brighter, thus showing 
that constancy of pressure was not to be obtained in so 
simple a way. To explain the reason why the pressure 
rises with a diminution of the secondary current we must 
refer to Fig. 1. The iron core a 6 is subject to the 
magnetising influence of both the primary and the 
secondary spiral, and since the current in the latter is 
always in — sense to that in the former, the mag- 
netisation of the core, or, to speak more precisely, the 
number of lines which shoot out from it with every 


reversal of current, is due to the difference between the two 
currents. The weaker the secondary current, the more 
lines are created and the higher must be the electro-motive 
force on the terminals of the secondary coil. If, on the 
other hand, the secondary coil be short-circuited, its current 
will increase so as to almost equal to the primary 
current—the number of convolutions in the two coils 
being in the Gaulard and Gibbs instruments generally the 
same—and the magnetisation of the core, as well as the 
electro-motive force, is almost nil. Thus the pressure 
varies with the current, and if the secondary generator 
were to be used in this simplest form to feed a group 
of incandescent lamps placed in parallel connection, 
their brilliancy would vary inversely as the number 
of lamps burning at any time. To overcome this 
difficulty, the inventors have devised an apparatus 
which automatically regulates the secondary current, and 
keeps the pressure at the lamps constant whatever may be 
the number burning. This regulator consists of a small 
secondary generator inserted as shown in Fig. 3, where A 
is the first secondary generator connected with the main 
leads I. II. in the usual manner; 1, 2 are the secondary 
leads, connected with the lamps L and with another smaller 
secondary generator Bin such way that the current from 
2 may either go through the lamps or through the second- 
ary coil of the small generator. When all the lamps are 
switched out the current flows from 2 to 3, then through 
the secondary coil of B, out at 4, then at 5 into the primary 
coil of B, and out at 1, where it returns to the secondary 
coil A. In passing through B a counter electro-motive 
force is created, which keeps the potential of 5 below 2 by 
the amount necessary for the lamps. As new lamps are 
switched on, part of the current passes through them 
direct into 5, thus reducing the counter electro-motive 
force in B somewhat. It is said that, by properly choosing 
the proportions of A and B, this reduction of counter 
electro-motive force can be made to exactly compensate 
the variation in pressure between 1 and 2. 

The main current is kept constant by varying automati- 
cally the exciting current of thedynamo. lLts field magnets 
are excited by a continuous current compound machine, 
and in the first place the electro-motive force of that is 
varied by inserting more or less resistance into its shunt 
circuit. In consequence of this the current round the field 
magnet of the large alternating current machine is varied, 
and with it the electro-motive force in the main circuit, 
and this keeps the primary current itself constant. The 
automatic regulator consists of a solenoid through which 
the main current flows, and of an iron core, which is sus- 
pended from one end of a balance beam, the other end of 
which is provided with a number of U-shaped contact 
pieces of various lengths dipping successively into mercury 
cups. In this manner agreater or smaller number of coils 
in a rheostat are short-circuited, according to the position 
of the core in the solenoid. This rheostat being inserted 
in the shunt circuit of the exciting dynamo, any variation 
in thestrength of the main current is thus rectified auto- 
matically. From the above description of the Gaulard 
and Gibbs system it will be seen that in order to secure 
the independence and constant brilliancy of every lamp 
there must be not only an automatic current regulator at 
the dynamo, but every secondary generator must be fitted 
with a regulating apparatus in the shape of a smaller 
secondary generator. Now this complicates the system to 
some extent, and Messrs, Ganz and Co., of Budapest, or 
rather, their engineers, Zipervowsky, Deri, and Blathy, 
have tried to improve on the original plan by making, in 
the first place, every induction coil, or transformator as 
they call it, self-regulating; and in the second place, by 
substituting for the regulator at the dynamo, which as 
above described is a somevhat delicate piece of mechanism, 
an apparatus which contains no movable pieces at all. 
They have also simplified the system by introducing a 
self-exciting alternate current machine, thus doing away 
with the little exciting dynamo hitherto employed. 

Messrs. Ganz and "Co. group their coils all parallel, as 
shown in Fig. 2. From what we said above about the 
differential magnetising action of the primary and secondary 
current on the core of the induction coil, it will be evident 
that the counter electro-motive force in the primary and 
the electro-motive force in the secondary coil are both 
proportional to the magnetism of the core, and therefore 
are proportional to each other. As a necessary conse- 
quence, if we keep the electro-motive force on the primary 
coil constant by arranging all these coils in pooiihel con- 
nection on main leads between which a constant 
is kept up, the electro-motive force of the meme coil 
will also be constant even if its current should vary. In 
reality this —— of electro-motive force will be 
slightly impaired by the resistance of the coils, but that is 
so small as to be almost negligible. By the use of trans- 
formators it is therefore suniate to switch any number of 
ma oo without ucing a perceptible alteration in 
the brilliancy of the lamps om A} remain alight. 

Another improvement introduced by Messrs. Ganz and 
Co. lies in the arrangement of the coils. In the Gaulard 
and Gibbs generator the core is a cylinder com of a 
bundle of straight wires, and this is surrounded by-a double 
helix of thin copper discs, Discs 1, 3, 5, and so on, are 
joined up to form the primary, and discs 2, 4, 6, and so on, 
are joined up to form the secondary spiral. ‘The core is 
movable in the coil, in the manner of the well-known 
medical induction coils, and thereby the electro-motive 
force of the secondary current can be adjusted. The 

etic lines of force pass through the core, in at one end 

and out at the other, and are then more or less disseminated 
through space. Each line forms a closed curve, as indicated 
in Fig. 4. For the sake of simplicity we assume the 
pri and secondary coil to consist each of only one 
turn, shown at 1 and 2. If now acurrent is started in the 
rimary coil, gradually growing from zero to a maximum, 
its lines of force—or, as it is also called, the magnetic 
whirl surrounding the current—will also grow from curves 
of infinitesimal diameter to those filling a considerable 
space around the wire. As the current grows the curves 
expand and become more numerous, and in so doing they 
are bound to cut the secondary coil and to create thereby 
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an electro-motive force in it. When the primary eurrent 
has attained its maximum and begins to diminish, its lines 
of force shrink together again and create in the secondary 
coil an electro-motive force opposed to that created during 
expansion. If through this coil a current is permitted to 
flow it will in its turn have a magnetic whirl always 
opposed to that of the primary current, and the electro- 
motive force created in the secondary coil will then be 
due to the differential action of the two sets of lines. It 
has been pointed out when we were discussing the general 
principle of dynamo machines that the electro-motive force 
is proportional to the number of lines cut by the wire in 
unit time. To obtain a high electro-motive force in our 
secondary coil we must therefore have a large number of 
lines each time the primary current attains its maximum 
strength, and we must have a large number of reversals 
per second, The latter point depends on the dynamo at 
the generating station ; the greater the number of coils in 
its armature and the greater its speed the higher will be 
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the electro-motive force in each secondary coil, Asregards 
the number of lines created and effaced at each reversal, it 
will be evident that to make this a maximum we must 
make the magnetic resistance of each induction apparatus 
aminimum., Now in the Gaulard and Gibbs system, the 
path of the lines lies partly in iron and partly in air, and 
since air has about 700 times more magnetic resistance than 
iron, it will be clear that the number of lines created with 
a given current must be considerably smaller than would 
be the case if the path of the lines would contain iron only. 
This is the case in the transformators of Messrs, Ganz 
and Co., Fig. 5. The two coils are again re nted_ by 
two wires, | and 2, and the iron of the core is applied in 
the form of a ring-shaped shell surrounding both coils 
completely. This arrangement can best be described by 
comparing it toa Gramme armature in which the copper 
and iron have changed places. = HY what is usually 
the core in an armature oe ar 9e y the primary and 
secondary coils, and ins of the outer winding of 
insul copper wire, wind iron wire around the coils, and 
we have one of these transformators. In consequence of 
the lower magnetic resistance of the transformator as 
compared to the secondary generator, it is to be expected 
that the electrical output obtainable with equal weights of 
copper and iron will be considerably greater in the former 
apparatus, This has indeed been found experimentally 
by Professor Ferraris, of Turin, who has published some 
of his results in the Zeitschrift fiir Elektrotechnik, In this 
paper he compares a transformator giving 3000 watts 
output with two secondary generators giving, combined, 
the same energy. The weights are 76lb. for the trans- 
formavor, and 170 Ib. for the two generators. At the same 
time, the number of reversals of the primary current was 
smaller with the transformators, and taking this circum- 
stance into account, Professor Ferraris finds that the 
coefficient of induction—on which depends the output of 
the eee 3°6 times as great in the transformator 
as in the secondary generator. 

The transformator on which Professor Ferraris experi- 
mented consisted of a primary spiral of 216 turns, ‘099 wire, 
562 ohms resistance, and of two secondary spirals, each of 
54 turns, ‘137 wire, "135 ohms total resistance. The total 
weight of copper was 31°51b., and that of the complete 
apparatus was 76 1b. It is interesting to compare the 
results obtained with this apparatus with those attainable 
with a good continuous current dynamo. In our previous 
articles it was shown that the length of wire required on 
the armature for every volt of electro-motive force in the 
external circuit can taken as one of the important 
factors when judging a machine. From the examples we 
have given it will be seen that one yard per volt is a very 
good performance, there being only a very few machines 
which require asmaller quantity of wire. By the courtesy 
of Professor Ferraris, who was enough to send 
us some of the figures of his calculations, it appears 
that in the transformator tested the two secondary coils 
when coupled in series had a length of 92°5 yards. There 
were eighty-eight complete reversals of the main current 
per second, and the electro-motive force obtained was 
100 volts. If there had been 100 reversals per second, the 
number for which the apparatus was designed, the pressure 
would have been 114 volts, being at the rate of ‘81 yard 
for every volt, 


NATURAL Gas,—The Philadelphia—Westinghouse—Natural Gas 
Company is supplying over 1500d wellings with natural gas, compared 
with 640 a month ago, 66 glass factories, 34 rolling mills and 45 other 
industrial works, besides 69 miscellaneous establishments, and the cry 
is still for more, with which Foquest the company is complying 98 
ery hy it can, It isestimated that at the present time from 
to 10,000 tons of coal daily are displaced. In the spring the company 
will make some changes in its system of supplying In the 
first place, the plan just adopted in Smithfield-street for suppl 
domestic consumers will be made general. That is, a pi ill be 
laid along each side of the street and a street box p in front 
of every alternate house, whether the occupant signifies desire to 
use the gas or not. In case he ever makes up his mind to use it, it 
will only be necessary to make connection with the box. In the 
next place, the system of contracts will be abolished, and meters 
will be placed in each manufactory and dwelling using the gas. 


THE ANTWERP EXHIBITION. 
No. XI. 

Ir is a noteworthy fact that the Cornish and Lancashire 
boilers are not popular out of Great Britain. On the 
Continent of Europe steam generators of the elephant type 
modified in various ways were used almost from the first. 
In the United States the preference has always been for 
boilers consisting of two, three, or more long cylinders 
seldom more than 3ft. in diameter—often, only half as 
much—arranged in groups and fired externally. Within 
the last quarter of a century, tubulous boilers—that is to 
say, boilers built up of a number of comparatively small 
and long tubes—have come intouse, and are gaining in popu- 
sone, Seine Seni save in this country, where the Cornish 
and cashire generators are being slowly superseded by 
boilers of the locomotive type. There is, on the whole, so 
little to be said in favour of the double-fiued boiler that the 
persistence of the type is somewhat remarkable. It is not 
our purpose to consider here to what its popularity is due. 
It will suffice to point out that engineers and steam users 
in other countries have not seen fit to follow the example 
set by Cornwall and Lancashire. 

Various attempts have been made to produce a good 
tubulous boiler, and we not long since published a very 
interesting paper recording and illustrating the growth of 
one which finds great favour in the United States. When we 
come to examine the failures which have taken place, and to 
inquire the cause, we find that want of success has almost 
without exception been due to ignorance on the part of the 
ate ged concerning the phenomena of ebullition in 
small tubes; neglect of manufacturing details; or ‘an 
abandonment of what was good in the search for some- 
thing new enough to deserve a patent. We could, 
were it necessary, cite numerous examples to prove our 
proposition ; it will, however, be more interesting to 
describe a tubulous boiler which has attained a very great 
popularity indeed in Belgium, and which deserves Solem 
its merits fully recogni in this country. We refer to 
the De Naeyer boiler which supplied steam for the machi- 
nery age of the Antwerp Exhibition. It will be seen 
that M. De Naeyer has fully comprehended the nature of 
the conditions which the water-tube boiler should fulfil, 
and that he has produced a generator which complies in a 
very straightforward and workmanlike way with the 
demands made on it. , 

The works of Messrs. De Naeyer and Co, are situated 
at Willebrock, Lille. The firm enjoys a very high reputa- 
tion as manufacturers of paper-making machinery. We 
give in our supplement a view of the exhibit of the firm at 
Antwerp, Fig. 1. The wood grinding and rag engine are 
situated on the raised platform. The paper-making machine 
is seen stretching away to the right. On the left, near the 
trophy of Esparto Grass, &c., is a De Naeyer boiler with 
the brickwork removed to shows its construction. 

Steam was supplied to the machinery gallery at Antwerp 
by two groups of De Naeyer boilers, as we have stated in 
one of our first articles on the Exhibition. At the north 
end there were four boilers, and at the south end two 
boilers. These were in steam. A third boiler of small 
size—that first referred to as standing near the trophy 
was, of course, not in use. At first sight the boiler looks 
like a great many other water-tube boilers. Its details, 
however, are different, and it is on detail that success or 
failure in this class of generator depends. The boiler 
consists, it will be seen, of a number of tubes from 
10ft. to 14ft. long, 43in. diameter, and about tin. 
thick. The ends of the tubes are coupled in pairs by boxes 
of malleable cast iron, as shown in Figs. 4, 5, and 
6. Each pair of tubes constitutes what is called an 
“element.” The complete boiler is built up of groups of 
elements, the assemblage of a certain veh, of elements 
being called a “series.”. The’ greater the number of 
elements in a series the more economical is the boiler. 
One of the most important details about boilers of this 
kind is the arrangement by which the tubes are made 
steam and water-tight. This is accomplished in the De 
Naeyer boiler in the most simple and effective manner, 
by the use of conical ferrules, best seen in Figs. 4 and 6, 
which are ground into the cast iron, and into the boxes 
to which the tube ends are secured—two tubes, as we have 
said, always being secured in each box, as shown in 
Figs. 4, 5, and 6. The boiler is composed of a certain 
number of series. The tubes are inclined, sloping from 
the front to the rear. This arrangement permits 
the steam to escape freely, because it rises, thanks 
to its small specific gravity. The steam from all the 
series passes ultimately into the steam drum shown 
in Figs. 2 and 3. A pipe descends from the back end of 
the steam drum, and communicates with a strong rectan- 

lar pipe, which is open to‘all the tubes in the lower row. 
Thus the water carried up with the steam into the drum 
flows to the back end, and descends the down pipe, to pass 
once more through the tubes for evaporation. Connected 
with this lower distributor is a large blow-off cock, to get 
rid of mud, which all‘appears to find its way to this point 
—no doubt because it*is at once the lowest and the most 
tranquil in the generator. The tubes are arranged in 

uincunxes. The flame and products of combustion are 
distributed by partitions as shown. It need scarcely be 
said that the boiler can stand a very heavy pressure with- 
out risk. Every boiler, before it is sent out is tested 
by hydraulic pressure to 6001b. on the square inch. The 
steam pipe joints are made as shown in Fig. 10. 

It is well known that water charged with lime or mud 
is by no means suitable for water-tube boilers, and it ma: 
be asked how does M. De Naeyer deal with cases in whic 
the feed-water is bad. ‘The principle he adopts is to 
pump the water.into the drum, where -it' is heated: before 
it enters the tubes and precipitates a great deal of its 
lime, for reasons which we have often explained. The 
tube ends can be opened at any time with the greatest 
ease, and a ‘steel ‘scraper drivén' through’ them will ‘remove 
any deposit. In a boiler with sufficient, surface. the pro- 
ducts of combustion pass away at a temperature of about 
450 deg. When further economy is désirable an econo- 
miser is added ‘at the back of the boiler, as shown in 
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Fig. 3. This is com of a worm composed of a 
number of ones horizontal tubes united by boxes and 
caps like the boiler tubes. The feed-water is pumped in 
at the bottom and escapes to the boiler at the top, so that 
the hottest gases are always in presence of the hottest 
water. The result of the adoption of the heater is that 
the products of combustion finally escape to the chimney 
at a temperature not exeeding 280 deg. Fah. 

Deposit is only found in the lower tubes of the boiler, 
the greater part being thrown down, as we have said, in 
the steam drum or receiver. The tubes are cleaned out- 
side from dust and soot by means of a jet of steam, played 
among them when necessary through small openings pro- 
vided for the purpose in the brickwork, shown in 
Fig. 7. The boiler is provided with a low-water 
alarm, shown in Fig. 8. If, however, through neglect, 
the water is suffered to run short, a tube may be 
burned and caused to split. Such accidents never produce 
any bad consequences ; and, from the way in which the 
boiler is put together, the damaged tubes can be removed 
and replaced with spare tubes and the boiler restarted 
within two hours. 

It will, we think, be admitted that we have here a very 
simple and safe boiler. It remains to be seen if it is 
economical. That it is considered to be so is proved by 
the very large demand for it which exists on the Continent. 
For example, during the first four months that we Exhi- 
bition at Antwerp was open, M. De Naeyer and Co. sold 
no fewer than forty-nine boilers, representing 8196 n: minal 
horse-power, allowing 10 square feet of surface to the 
horse-power. We think it will be admitted that a boiler 
which can be sold at this rate, after being before the world 
for some years, deserves to be called good. A great many 
independent tests of the boiler have been made, as, for 
example, at the Belgian National Exhibition in 1880, at 
the Vienna Electrical Exhibition in 1883, and at the Paris 
Electrical Exhibition in 1881. It will suffice if we give 
the results of the Paris trial. This took place on the 12th 
of October, 1881, with coal which came from Pont de Loup, 
in the Charleroi basin. This coal is very bituminous, 
burning with a long flame. 


Total capacity of boiler .. ... 10°5 cubic metres.* 
Volume of water ... ... 

25 
Heating surface in the boiler 1700 sq. ft 

»» intheeconomiser ... 1140 sq. ft 
Duration of the experiment... ... ... 3 hours. 
Coal burnt, including lighting up ... 1820\b. 
Ashandclinkers 111 », 
Coal per foot of grate perhour ...... 14°25 Ib. 
Average temperature of the feed 55 deg. Fah. 
Average pressure ... ... ... ... ... per sq. in. 
Total water consumed ... ... ... 17,8201b. 
Per hour and per square metret... .... 32°61b. 
Pounds of water per pound of coal ... 9 721b. 
Temperature of gas leaving the econo- 


The four boilers at the north end of the Machinery 
Gallery at Antwerp were of slightly different dimensions. 
Nos. 1 and 2 had each 14 tubes in width and 12 tubes in 
height, or 168 tubes in all. Nos. 3 and 4 had 12 tubes in 
width and 12 in height, or 144 tubes in all in each. 
Economisers were fitted to Nos, 2 and 3; that attached to 
No. 3 had 16 tubes in width and 8 in height, or 128 in all; 
while the other had 14 tubes in width and 8 in height, or 
112inall. The heating surface in No. 1 was 252 square 
metres; in No. 2, 220 square metres; in No. 3, 190 square 
metres; and in No, 4, 216 square metres. The two 
economisers had respectively 140°8 and 1232 square 
metres. The total production of steam per hour was 
about 11,800 kilos., or nearly 11 tons. The two boilers at 
the south end had each 168 tubes, arranged 14 wide and 
12 high. They were without economisers, and were 
identical with No. 1. They produced 6000 kilos. or 
5} tons, of steam per hour. The coal burned was in all 
cases a small slack, wetted. Draught was supplied by 
wrought iron chimneys about 60ft. high. 


RAILWAY EXTENSION IN SOUTH AUSTRALIA. 


A FEW years ago South Australia earned the gratitude of the 
Australian Colonies and the world at large by carrying, in the 
face of great, and many thought insuperable, difficulties, a 
telegraph line from Adelaide to Port Darwen, across the centre 
of the continent, till then untrod by any but a few hardy 
explorers, whose names are now well known in historical 
geography. A more substantial iron road is rapidly following 
up the lighter work, and a railway journey across “the bush” 
can be foreseen in the near future. In the South a railway is 
already opened from Adelaide to Hergott Springs—441 miles— 
and another section, vi@ Strangeways Springs to the Peatre— 
about 200 miles—is under construction. Tenders are asked for 
for the most northern section of this trans-continental railway, 
from Port Darwin south to Pine Creek—158 miles—and at the 
terminus a large jetty and other harbour works are already in 
course of construction, “These works in the northern territory 
are being supervised ‘by Mr. J. Wi James, M.I.C.E. The» rail- 
way from Hergott Springs is being constructed with labour 
directly employed by the Government, under’the direction of 
Mr. J. Randail Mann, These, «as well as. the 
numerous other railways in course of construction in the colony, 
are ‘under the direction of Mr. H. ©): Mais, M.1.C.E., the 
engineer-in-chief. A motion is now under the. consideration of 
the Parliament to at once commence the survey of the con- 
necting link, and it is confidently believed that’ parties will be 
sent out early in the ensuing year to carry on the work between 
the Peatre and Pine Creek. ©The capitals of New south Wales 
and Victoria—Sydney and Melbourne’ respectively—are already 
connected by railway, and early in 1886 a South Australian line 
will be completed to Wolseley on ‘the border, and the section on 
the Victorian side—Serviceton to Dimboola—is now in course of 
construction. South Australia-is also making a railway from 
Petersburg to the New South Wales border near Silverton— 
150 miles—to tap thetrade of the ‘silver field -in' the Barrier 

which, it is now confidently ‘believed; will soon 
astonish the world, and rival the great Nevada mines. 


* The cubic metre = 1:908icubic yards.) | 
_ One square met.e = 10:764 square feet. 
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FAIJA’S CEMENT MILL AND TESTING APPARATUS. 
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FAIJA’S CEMENT GAUGER. 


FAIJA’S CEMENT MILL AND TESTING 
APPARATUS. 


A NEw mill for grinding cement and other hard material has 
been devised by Mr. William Dawson, and has been tested ex- 
haustively by Mr. Henry Faija, of Great Queen-street, West- 
minster, by whom the apparatus we now illustrate was exhibited 
at Kensington. It appears that none of the numerous mills 
and pulverisers which have been produced, have superseded in 
any degree the existing French burr stones. Roller mills, intro- 
duced from Germany, have to a certain extent been adopted to 
assist in reducing the cement to that great fineness now some- 
times required, but it is said that their first cost is not small, 
and the cost of grinding and of maintenance is greater than 
grinding with ordinary horizontal millstones. The machine we 
illustrate by section has been devised to do the same amount of 
grinding per hour to the same degree of fineness, and with the 
same consumption of power, as French burrs, but intended to 
require no dressing in the ordinary sense. So, that taking the 
dressing period as one-third the working period, this would 
mean that existing works could grind thirty-three per cent. 
more clinker, and the cost of dressing would be almost all saved. 
The principle on which this mill is designed is that of having a 
soft metal grinding surface, and its success has been proved by 
experiments with a mill 4ft. 6in. in diameter. It will be seen 
that the mill resembles an ordinary stone mill, except that the 
stones are replaced by an inner and outer conical and renewable 
annular grinding ring. These rings are of soft metal such as 
copper, and between them much of the fine grinding is done by 
the cement itself. 

Theaboveengraving sufficiently illustrates the testing machine to 
make description unnecessary. The ordinary sized machine, 
adapted to test briquettes of one square inch section, will test 
from 1 lb. up to 1000 Ib. ; it stands 14in. high, is 14in. long by 
3in. wide, and weig .3 under 30 lb. 

By the use of this machine the cement can be reduced to the 
proper consistency for forming into briquettes in considerably 
less time, and with much less water, than is possible by hand 
gauging. The object is to obtain better and more regular 
results when testing the briquettes, and also to obtain better 
comparative results by eliminating the discrepancies due to the 
skill of different operators. 

Another machine of Mr. Faija’s is the slurry dresser illus- 
rated below. It removes from the slurry the small particles of 
hard chalk, flint, or stone after it leaves the wash mill. 
In the above sketch, A is a cylindrical sieve of the neces- 
sary mesh. It revolves at a moderately high speed; the 
slurry, fed on to the distributing saucer, is thus forced 
through it, and passes into the casing B, and out by spout C. 
The coarse particles are, by a mechanical arrangement, re- 
tained in the sieve, and fall into the inner casing, whence they 
are ejected from the small spout. A machine, having a sieve 
18in. in diameter, will, we are informed, easily deal with the 
slurry from a 14ft. wash mill. Besides removing the small 
particles retained in the slurry, the mechanical admixture of 
the materials is considerably improved. It does not require 
much power to drive it, and in most cases the millstones often 
used for grinding the slurry as it leaves the wash mill may be 
dispensed with. 


PEARSE’S FRICTION STILL. 

Tue friction still illustrated by the accompanying engravings 
has been devised by Mr. Lional Pearse, of Coalbournbrook, near 
Stourbridge, for the production in an open boat, or in any boat 
at sea, of small quantities of fresh water from sea water without 
any heat supply except that of muscular energy. The still and 


FAIJA’S CEMENT TESTER. 


FAIJA’S CENTRIFUGAL SLURRY DRESSER. 


the small machine for illustrating the frictional generation of 
heat are very ingenious applications of well-known phenemona 
and of the experiments of Count Rumford. Mr. Pearse has 


succeeded in solving a problem which has occupied many minds, 


and although no vessel expects to be wrecked, there is little 
doubt every well-appointed passenger ship will carry several of | 
these little machines for their boats. Nothing has been 


done for ages which is of so much value in alleviating the suffer- 
ings of the shipwrecked as this ready means of producing fresh 
wai 


ter. 

Fig. 2 shows a friction still fixed to and let through the seat or 
after thwart of a ship’s boat ; above that seat is the condensing 
or domed part, and below is the malleable iron framing. The 
machine may, of course, be fixed to any, or the most convenient, 

lace in a boat. Our engraving is about one-fourth full size. 

e ing may be said to consist of two parts, one fixed and 
the other movable, the fixed frame F being bolted through the 
seat, fixes the part above the seat to that below. The metal 
supporting the boiler must be understood to be part of this 


fixed frame though the section does not clearly show it. The 


movable frame M is capable of a sliding motion in three bear- 
ings, one above the pressure screw S and another to each side of 
friction wheel W. It is single where shown in section, and 
branches off to each side of the wheel to form bearings for the 
spindle P. This frame brings the friction wheel W in contact 
with the boiler B at B' with any desired pressure, regulated by 
the pressure screw S. 

The inequalities which may occur in the periphery of the 
friction wheel are compensated for in the elasticity of the pack- 
ing at E. Either side of the spindle may be fitted with a 
handle, and the same still can be worked effectively within the 
range of power from that of a lad of fourteen years of age to 
4-man power. The boiler Bis held in a hard wood block to 
prevent heat being readily conducted to the metal frame sup- 
porting it. The upper part of the machine is hinged at H, and 
may be thrown open, leaving boiler and friction wheel exposed, 
the inner domes D' D" also hinge open or take out for any 
attention that might be required. The overflow tank T is 
pivotted so as to be easily released from the boiler. The 
manner in which it is fed and the action is as follows:—It will 
be seen that the upper tank A is full of sea-water, from this 
tank the water is made to pass at intervals in the directions 
indicated by the arrows. It then passes down small pipes shown 
in the centre, and feeds or saturates the flannel with which the 
two domes are covered. The arrows still indicate the course of 
the sea-water after it hasleft the coverings, and it will be seen that 
that from the inner dome D", as it is collected by its trough, runs 
through a pipe into the overflow tank T, which tank is openly con- 
nected with boiler B, ra me that fed with sea-water to theheight 
allowed by overflow tank; the overflow from the middle dome 
D' is allowed to run away as cooling water, because that from the 
inner dome is sufficient feed for the boiler, and being hotter 
than that from D! is preferred. The water enters the boiler at 
the bottom, as shown by the arrow. The heat result of the 
friction of the wooden wheel W against the steel on the boiler 
at B! causes the sea-water to boil in about half a minute. The 
steam then rising is wrapped in the dome D", and condensing 
upon its inner surface, drains away into its trough, then from 
that to outlet pipe P. The condensed steam or distilled water 
may be traced throughout the engraving indicated as drops. 

The heat given up by the steam condensed upon the inner 
surface of dome D" will be imparted to the sea-water held in 
the saturated flannel covering the dome D" ; this water is freely 
vaporised at a lower temperature than that required for the 
boiler, its vapour being condensed upon the inner surface of 
dome D}, enclosing it. The action of vaporising and condensing 
goes on in the next compartment, as just described, but at a lower 
temperature; the product from the three condensing surfaces 
can be traced as drops all flowing into and out of outlet pipe P. 
The feed water W in the tank A will, when the machine is in 
full work, reach a temperature that a delicate hand cannot bear 
by heat imparted to it from the vapour which condenses upon 
the domed bottom of the tank. 

If the machine is worked by the power of a boy of fourteen 
years, the product from the two flannel-covered domes will be 
nearly double that of the boiler; if worked by a man the pro- 
duct from the boiler will be equal that of the two domes, 
making the profit through the domes upon the man’s work 
much less in proportion to that of the boy’s work. Covered 
domes may be used with profit to any convenient number, but 
on account of size the inventor prefers to put only three in the 
friction still. In its present form the still is capable of produc- 
ing thirty pints of distilled water in twenty-four hours, sufficient, 
he thinks, for any small boat's crew. Salt will not, we are 
informed, appear deposited if the machine is used properly, or 
unless all in the boiler or in the domes is vaporised to dryness. 
Should this occur—and it must occur many times before 
sufficient salt is encrusted to cause any serious loss of heat— 
it can be got at by throwing the top open and releasing the over- 
flow tank. The domes are cleansed by allowing a quantity of 
water to flow over them when not at work. The inventor 
explains the non-appearance of salt in the boiler and on the 
flannels by saying that, in the case of the flannels, all the water 
fed to them is not vaporised; thus the salt is kept in solution, 
and is carried off in the water as it runs to waste or to the over- 
tlow tank. The boiler does not show any, because of the over- 
flow tank, which is always wasting water, and its water being 
nearly as heavily charged with salt as that of the boiler, because 
a certain amount of circulation goes on between them; so the 
salt is kept at an equilibrium, regulated by the salt carried away 
in the overflow. The hard salt that does appear is only found 
on the outside of the overflow tank TT. So long as the evapora- 
tion in the boiler is not allowed to empty it, no salt appears 
there. 

Fig. 1 of our engravings shows 

another arrangement by the 
same inventor for utilising fric- 
tion as a mode of heat. As this 
is not like the still—a thing 
treating of life or death—he has 
thought fit to make it rather 
fantastic, and his design carries 
us back many ages. A single 
casting taking a snake-like con- 
figuration and the n 
course, forms the whole of the 
frame ; a sliding box carries the 
wood in which the boiler is 
mounted: the spindle of friction 
wheel has one bearing in the 
mouth of the creature and 
another in the frame at the 
opposite side of the friction 
wheel; the radiating flame 
piece or wheel boss is in one 
piece with the spindle or is 
fixed thereto, the purpose of it 
being to fix the wooden 
wheel; an ordinary handle 
and bolts complete the ma- 
chine, the boilers for which 
may have various sizes or 
shapes, according to p' 
The inventor devised it as 
specially suitable for lectures on physics, for use in magazines 
where is not allowed, or for heating shaving water, where 
half a minute’s vigorous work every morning serves the purpose 
of providing a little hot water for this purpose, waking the 
shaver up, and providing him with exercise which is better now 
than in hay. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—James D. Nicholson, chief 
engineer, to the Vernon, additional; Charles H. Pellow, engineer, 
to the Landrail; Thomas Green, engineer, to the Bloodhound; 
John R. R. Potam, engineer, to the Rupert; and David J. 
Bennett, engineer, to the Vernon, additio 
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COMBINED MILLING AND SLOTTING MACHINE 


MESSRS. KENDAL AND GENT, MANCHESTER, ENGJNEERS, 


a 


COMBINED MILLING AND SLOTTING MACHINE. 


Tuis is anew machine patented by Mr. Dixon, one of the | 


partners in the firm of Kendal and Gent, Manchester, and 
it has been designed to combine in one machine the operations 
of roughing out objects with the slotting tool, and afterwards 
finishing them complete with the milling cutter, without the 
loss of time, and — is of still more importance, the risk of 
inaccuracy, due to the necessity, as hitherto, of changing and 
re-setting work from one machine to another. A further 
advantage secured by the combination is that in medium sized 
works where it is often difficult to find sufficient employment 
for a large machine adapted for slotting only, the addition of 
the milling motion gives so much more scope for the constant 
running of the machine, and, in fact, in any engineering works 
a combined tool of this class is more than doubly serviceable, as 


either operation can be made use of according to the nature of | 


| 


the work, many objects even requiring both. Our illustration | 


is taken from a photograph of the first machine of this type 


that Messrs. Kendal and Gent have constructed, and which we | 


had an opportunity of seeing at work before its dispatch to the 
Antwerp International Exhibition, where it has figured very 


prominently, and was, in fact, the largest and most powerful 
machine tool exhibited. The machine is capable of admitting | 
an object 6ft. 2in. in diameter and 27in. deep, and it is adapted | 
for taking a cut of 15in. deep with either slotting or milling | 


tool. The main frame is exceptionally strong, giving great 
rigidity to the whole, and carries a long counterbalanced ram, 
working in rectangular slides, and provided with improved quick 
return motion by means of elliptic wheels, the disc plate 
being well supported and arranged for taking up all wear. The 
ram carries a strong steel spindle for milling, driven by gearing 
and side shaft at the top, the whole being so arranged as not to 
impede in the slightest degree the slotting motion when this is 
required to be put in operation. The ram can be raised and 
lowered or clamped in any position by screw, so that when 
milling it forms a rigid support for the cutter quite - to the 
face of the work. The driving is by a large cone pulley and 
strong gearing, and is arranged transversely to the machine so 
that it serves both milling and slotting motions, an arrange- 


milling, or vice versa, in less than one-tenth of the time usually 
requi to re-set an object on another tool. The tables are 
made very strong, and are well supported quite up to the edge. 
The handles for working the various motions are placed together 
at the side of the machine and are well under control. For 
keeping up a constant supply of lubrication when either milling 
or slotting, the machine is fitted with a small centrifugal pump. 
The total weight of the machine is about 11 tons. We may 
add that Messrs. Kendal and Gent, amongst the exhibitors 
of English engineering work to whom awards have been made, 
have received the Diploma of Honour at the above Exhibition, 
which is the highest award given. 


LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE, CHANCERY DIVISION. 
Before Mr. JUSTICE PEARSON. 
OTTO Vv. STEEL. 

In our last impression we gave a summary of the opening pro- 
ceedings in this most important case, 

The following is an abstract of the deposition of Dr. Nicolaus 
August Otto, the plaintiff, which was taken before an official 
examiner in May last, when Dr. Otto was in England, and is now, 
by the consent of both parties in the action, admitted as evidence. 

Examined by Mr. Aston, Q.C.: Nicolaus August Otto, residi 
at Cologne on the Rhine, Doctor of Philosophy, stated that he was 
an engineer carrying on business as a member and director of the 
Gas Motoren Fabrik, at Deutz, near Cologne. He was also an 
Honorary Doctor of Philosophy of University,of Wiirtzberg. The 
company manufactures machines called the Otto machine on a large 
scale, upwards of 5000 having been manufactured at Deutz since 
he had been connected with it, and about 10,000 at other places. 
All those machines have been made since the date of the patent in 
1876. He had been engaged on gas motors since 1861, and knew 
the Lenoir engine in that year He had made a model of that 
engine, and carried out some experiments with it, the charge used 
being a simple mixture of gas and air. Had tried to work that 
machine by putting in a charge of air first and then a mixture of 
gas and air, but not before 1876. In 1876 he communicated the 
invention the subject of the patent granted to Charles Denton 


ment being provided for instantly changing from one operation | Abel, dated the 17th yet 1876, and numbered 2081. The draw- 


to the other. 


The machine can be changed from slotting to | ings sent over to Mr, Abe 


were copied from two machines, one 


ding | pression of the c 


like Fig. 1 and one like Fig. 3 in the specification. Had made a 
machine like Fig. 1 and one like Fig. 3 in those drawings. 
Prior to 1876 had never employed a compound charge consisting of 
a combustible mixture of gas and air introduced into a cylinder 
containing a considerable quantity of incombustible fluid, and as 
far as he knew, the use of such a charge for working gas engi 
was new in 1876, and he was the originator of the system. 

heard of the Lenoir machine between 1862 and 1876, and became 
speciall y acquainted with it at the Paris Exhibition of 1867. Also 
knew of the Hugon machine as early as 1862 or 1863, and at the 


Paris Exhibition of 1867. Never saw the Lenoir or Hugon machine 


worked with a ch of a combustible mixture of and air 
introduced into a cylinder containing a of 
incombustible fluid. Had made only one machine like Fig. 1. It 
woiked well and usefully, and comparing it with the Lenoir, 
it worked without shock and consumed less . He knew 
this, more particularly from the fact that he worked his 
engine alternately according to his own principle and according to 
Lenoir’s principle, the power being measured by means of a 
dynamometer. The consumption of gas was accurately ascertained 
by means of a meter. When working on the Otto plan he intro- 
duced into the cylinder first a considerable quantity of atmospheric 
air, and then a strong combustible mixture of gas and air. The 
mixture of gas and air was then fired and moved the piston. The 
machine was worked in both cases without compression, and in 
both cases he compared the result by means of meter measurement 
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and dynamometer to indicate power developed. The effect in 
Otto’s machine exceeded that in Lenoir’s to the extent of 20 per 
cent. and more. That superiority of 20 per cent. applies to the 
saving of gas. His machine worked without any shock with a 
compound charge of gas and air and the previously introduced air, 
but on the Lenoir plan a shock took place. Comparing the 
machine Fig. 1 with the machine shown in Fig. 3 the latter is the 
best. He had made many machines like Fig. 3 with the conical 
termination. Three engines were made at first, and then about 
100 were made in which the termination was rather more oval than 
conical. In the machine shown in Fig. 3 there is first introduced 
a charge of air, then a charge of gas and air into the cylinder, 
which contained the residuum of the — charge, and then 
the charge was compressed and fired. He had made upwards of 


4000 machines in Germany with small changes in mechanical 
details, but with the same arrangement of charge as just mentioned, 
and these machines work well. In all those ines the com- 
takes place in the cylinder. Referring to 
the ification of Abel’s patent, No. 2081 of 1876, page 3, line 34, 
he said that instead of compressing the charge in the cylinder, gas 
and air may be simply compressed before being introduced into the 
cylinder, and he bay oe such an engine would work well, but had 
not made one. He had made an engine in which the air was 
uncompressed, but the combustible mixture was introduced under 

ressure. It was compressed in a pump before being introduced 
into the cylinder, and the machine worked well, better than the 
machine shown in Fig. 1, in which there is no compression. He 
had sold no machines made on the plan of having the charge com- 

ressed outside; it was the transition stage from Fig. 1 to Fig. 3. 

e combustion is gradual in all three kinds of machines, in Fig. 

and the transition one, and the machine made according to Fig. 3. 
If in Fig. 8 the charge consists of a combustible mixture and 
residuum alone, instead of a combustible mixture of air and 
residuum, the machine will work well. He considered that the 


Hugon machine he saw at work in Paris in 1867 was similar to tle 


j 
| FIG. 3 
INN 
y 
! | of 
| 
| | \ \ 
| | \ 
| 
>) } J SN 
\ iii SS 
| _| ~ cy ote 
\ 
/ 
= 
| / 
| 
| 


434 


THE ENGINEER. 


Dec. 4, 1885. 


Lenoir engine, but the ignition of Hugon’s engine took place by 
means of a flame, whereas that of Lenoir’s was by means of an 
electric spark. The charge in Hugon’s consisted of a mixture of 
gas and air only, without incombustible fiuid. 

Cross-examined by Mr. Mouton, Q.C., Dr. Otto said that the 
only time he saw a Hugon machine at work was in 1867, and at a 
subsequent Exhibition in Paris, and at this distance of time he 
could not very accurately remember the details of those machines, 
He thought they were machines made in Paris by the Hugon 
Company. He first knew the Lenoir engine in 1861, through a 
description. He made the model in 1861 o 1862, and about 1862 
or 1863 he used the cylinder of the Lenoir for other experiments, 
and that is the only Lenoir machine he had used, with the excep- 
tion of the experiments of 1876, which he had described. The 
sectional area of the cylinder of that model was about 80 square 
centimetres, and the stroke was approximately double the diameter 
of the cylinder. It was double-acting. To make Fig. 1 work as a 
Lenoir machine he made another slide, which was arranged in such 
a way that, at the very commencement of the out-stroke, gas and 
air were drawn in simultaneously. The mixture was then ignited 
by means of a flame, the piston being impelled forward by the 
force of the expansion, and at the back-stroke the valve F opened, 
and the products of combustion were driven out. That was the 
only change he made in Fig. 1 to work it as a Lenoir. During 
the whole of the time the machine was working as a Lenoir, while 
the slide was open the machine was taking in a mixture of air and 
gas. The air and gas were let in and cut off at the same moment. 
When he used Fig. 1 according to his own system, the mixture 
was rich in gas. The proportions varied from 1 of gas to 6 of 
air to 1 of gas to 10 of air and more. When he used it as a Lenoir 
he regulated the proportions by opening the gas cock more or less. 
He could have measured those proportions, but he did not do so 
except in his own engine. e just remembered that, while 
experimenting on Fig. 1, working it according to Lenoir’s principle, 
he also took measurements by meter. He Sid not remember the 
proportions used in the Lenoir, but he did remember that when 

according to his principle there was a less expenditure of gas 
proportionally to power as compared with the Lenoir. The pro- 
portions between the gas and air admitted in the combustible 
mixture were substantially the same as those he had given, but 
they varied, because he made a series of experiments. The pro- 
portions between the air and the gas in the combustible mixture 
varied in the different experiments. The machine commonly known 
as the Otto silent machine is substantially that shown in Fig. 3, 
and embodies the alleged invention which he claimed in the first 
claim of his patent of 1876. When he was working the engine 
made like Fig. 1, he thought he took diagrams, but could not 
quite remember. He had made many experiments of the kind, 
- but could not lay his hands on any records of them. He patented 
in Germany the machine which was worked with a charge com- 
oer outside the cylinder. That machine worked without shock. 

e did not remember the date when the patent for that machine 
was taken out. It was taken out by another man in fraud. In 
the year 1877 a patent for this machine was applied for in the Grand 
Duchy of Hesse, by Gebriider Lossen, of Darmstadt. At that time 
there was no general patent law for the German Empire, but each 
individual State had its own patent law. The firm mentioned wanted 
also to obtain a Prussian patent, but their application was disallowed 
by the Patent-office because it was an of witness's 
patent. Twoorthree years later, when the General Patent Law for the 
German Empire came into force the holders of patents previously 
taken out in individual States were permitted to have their State 
patents made valid for the whole Empire. The firm of Gebriider 
Lossen sought to obtain a German patent by virtue of their pre- 
viously obtained Hesse patent, but once more their application 
was disallowed on the same ground as mentioned before. Subse- 
quently Gebriider Lossen sold to us their Hesse patent and 
upon our application to the Patent-office we had letters patent 
gran to us for the same invention. We were compelled to 
leave the specification unaltered as it had been drawn up by 
Gebriider Lossen. Lossen pretends that he uses a homogeneous 
mixture, but witness considered that the stratification of different 
mixtures in Lossen’s machine is identical with what it is in his 
own. In 1877 he, together with Messrs. Crossley, applied for a 
patent in England. That patent is No. 2177 of 1887, and was partly 
@ communication from himself. 

Re-examined by Mr. Aston, Q.C., the witness said that he did 
on a former occasion say that he had made a machine like Fig. 1 
of the 1876 specification, a transition machine with compression 
outside the cylinder, and many machines like that shown in Fig. 3. 
He tested all the machines made in those three several forms, so 
as to ascertain that they were all useful and workable machines. 
Comparing these machines with the machines which he knew of 
prior to 1876, he said that the engine shown in Fig. 1 without com- 
pression consumed somewhat less gas than the Lenoir, but its prin- 
cipal merit was that it worked without shock, and he came subse- 
quently to the conviction that he should also be able to work with 
gaseous compounds that had been compressed prior to the combus- 
tion. As far back as 1862 and 1863 he had come to see that a 
better return could be obtained with gases compressed in this 
manner. His answer given yesterday that the Otto machine made 
like Fig. 1 effects a saving of 20 per cent. of gas and more as com- 
pared with the Lenoir is correct. Being asked in what order of 
usefulness he put the three maehines as being made by him in 
1876, he said Fig. 1 was good, the transition machine better, and 
the machine made according to Fig. 3 best. The slides were 
arranged in such a way that from a to c—see figures—air could be 
drawn in by suction. After air had been drawn in from a to b, gas 
was added to the air further introduced frombtoc. This was 
done by means of a small gas slide which would open at the proper 
moment. Theadmission of gas itself could in its turn be regulated 
by means of a gas cock added thereto. 

The first witness called was Sir Frederick Joseph Bramwell, 
F.R.S., who was examined by Mr. Aston, and stated that he had 
given considerable attention to the construction and working of 
gas motor engines for about twenty years. He had seen gas engines 
that were known as Lenoir’s or Hugon’s prior to the date of the 
plaintiff's patent, and, so far as he knew, there was not in either 
any arrangement for the introduction of a notable quantity of air 
or the retention of a notable quantity of the residuum of the gases 
used for the purposes described in Dr. Otto’s specification. He 
had never heard of such a thing having been done until he heard it 
suggested by the plaintiff’s patent that there was utility in doing 
such a thing. He remembered seeing three kinds of gas engines at 
work prior to the date of Dr. Otto’s patent of 1876—Lenoir, Hugon, 
and Dr. Otto’s detached piston—the patent of 1866, he thought it 
was. The witness then explained the detachable piston engine of Dr. 
Otto, known as the Otto and Langen engine, in which free motion 
was given to the piston, so that the explosive action might take effect 
on the piston at once, and the energy might be converted into work 
i of being consumed uselessly as heat absorbed by the metal. 
The explosion did not directly drive the fly-wheel, but it drove up 
the piston against the resi of the atmosphere and against its 
own weight, and then the piston having attained the summit of its 
movement became interlocked with the thing which drove the fly- 
wheel and drove the fly-wheel in its descent. The engine was very 
noisy and made a great deal of shock, and was no doubt objection- 
able. It was a great improvement so far as regards getting good 
results out of a certain quantity of gas; but it was an incomplete 
and objectionable form of engine as com with such a thing as 
we have before us now. Asked whether he found the specification 
of Abel’s patent sufficient to enable the three modifications referred 
to therein of the Otto engine to be constructed, the witness said 
he thought so, perfectly. He thought so before the drawings were 
amended, and he thought so, of course, now. He saw no reason 
to change his opinion. The three modifications were then described 
as follows :—The patentee tells you that you may either take the 
air and combustible mixture into an engine which shall make a 
certain portion of its stroke in drawi em in, and their ignition 

on 


shall take place, and that the pisto: thereby driven to one 


end of the cylinder shall return either by a corresponding momen- 
tum from the other end or return by the momentum of the fly- 
wheel, there being in that instance no compression. He then tells 

‘ou that you may if you please compress, exterior to the engine, 
7 any ordinary compressing apparatus, such as a pump, and use 
the mixture in the cylinder. e then tells you the third mode, 
which is his preferential mode, where by means of the four-cycle 
operation and the suitably arranged valves, the compression is 
made within the engine itself, not requiring any extra apparatus. 
The witness thought all these modifications useful. He had seen 
two of them at work, not the middle one, where the compression 
takes place in a separate vessel. At least he had not seen it at 
work in an engine made by the plaintiff or his licensees, but he 
should be inclined to say he had seen it in engines made by others, 
é.g., in Sterne’s engines, and from this he was able to say it was 
useful. 

By Mr. Justice PEARSON: The second modification is only made 
less useful by being superseded by a better device, or at any rate,a 
more simple machine. 

Sir Frederick then described his views of what took place in the 
cylinder of an Otto engine by means of a model, in which various 
coloured backgrounds were made to represent the various layers of 
the compound charge. The piston having completed its outward 
suction stroke in the four-cycle operation, and drawn in first the 
charge of pure air and then the combustible mixture, the next 
thing that takes place is that the momentum of the fly-wheel sends 
the piston back again with the object of compressing these materials 
into a small space prior to their ignition. The piston has gone 
fully in, and we have still the combustible mixture, the air, and 
the unexpelled products, but they are now diminished to the space 
represented by the depression. At this time the ignition takes 
place, the ignition taking place at what is called the touch-hole, at 
the part where the mixture is the richest, and extending through- 
out the charge up to the piston. That is the working outstroke. 
At the end of the working outstroke the exhaust valve opens and 
allows the products of combustion to escape, and the piston as it 
goes down drives out before it the products of combustion except 
those which remain in the clearance space. Those are the opera- 
tions which take place in the four-cycle. First, the charge drawn 
in; then the charge compressed; then ignition; then the getting 
rid of the products of combustion except those which remain in the 
clearance space. 

The witness was then examined generally as to the alleged antici- 
pations contained in the specificati of J » of 1860; 
Alexander, of 1875 ; Barnett, of 1838; Matthew Bolton, of 1866; 
Matthew Bolton, of 1868; Attwater, of 1869; Lake, of 1872; 
Alfred Newton, of 1866; and stated that he did not find 
in any one of those specifications anything which would tell, 
or direct the mind of the reader to the benefits arising from 
leaving in a notable proportion of the combustible charge; 
but he did find in certain of them directions which would 
lead a reader’s mind to get rid as soon as he could of the 
incombustible remains, looking upon them as being detrimental 
to the efficient working of the engine. He did not remember any 
one of them which calls attention to any beneficial use that could 
be made of the residuum of the explosive gases after they had been 
exploded. He had visited the works of the defendant Steel in 
Leeds, and saw two engines in the workshop there; one was put 
to work, and the other was taken to pieces as far as needed by the 
defendant, who said that we might regard it as being the same as 
the one that we saw at work, and that, therefore, we could see 
from this one that was not at work, what the inside construction 
of the one that was at work was. Further, the defendant aided us 
in taking the slide valves, and so on, of the engine that was at 
work, to pieces, and permitted us to take what engineers know as 
rubbings of the parts, in order that we might have a record of the 
shape of them. Original rubbings were taken then in the presence 
of the defendant, who took a tracing atthe time. The conclusions 
that he drew from these rubbings were that the defendant cor- 
rectly stated that there was no admission of air separate from the 
mixture. The whole of the indraught into the cylinder was an in- 
draught of mixture, and there was no introduction of air separat 
from that mixture. The stroke of the piston was 1ft., and the 
diameter of the cylinder 74in. Behind the operative part of the 
piston—that is to say, that part of the piston which was needed for 
containing the packing ring—there was cast to it, or attached to it, 
at all events, a sort of open-ended pipe projecting backwards from 
the piston. It projected backwards 9}in., and the hole inside of it 
was Gin. The consequence would be that there would be left inside 
the cylinder at the termination of the return stroke of the piston, 
after the working stroke, so much more of the products of com- 
bustion than those which would inevitably be left in any engines to 
fill the ordinary clearance and the slide valve passages, as was 
represented by this cavity in the pipe at the back of the piston. 
One object attained by such a plan being that when the combustible 
mixture was fired, instead of the effect of that ignition being imme- 
diately communicated to the piston by shock, and the piston at 
that time not being capable of rapid movement because it was 
attached to the crank, and a considerable portion of the heat being 
transferred to the sides of the cylinder, instead of being turned 
into work, this extra amount of the products of combustion 
mitigated the shock upon the piston, and also partially absorbed 
and stored up the heat, giving it out again towards the end of the 
stroke. Another result obtained is that in the compression stroke 
it afforded the cubic contents into which the charge could be com- 
pressed. In his judgment it tended to prevent shock and undue 
absorption of heat. The defendant’s engine corresponds with that 
part of Abel’s specification where he tells you that you need not 
draw air in, but that you may dispense with that and content 

ourself with leaving in the products of combustion—page 5, 
ies 23. There would be a charge of the combustible matter over 
and above the residuum. “ rate,” is the patentee’s word, but 
then he says that they will shade off one into the other. 

Mr. Mouton here stated that with regard to the question of 
infringement which had been raised by his lordship at an earlier 
period, that he could not give it up, because it is very often 
necessary to keep the issue of infringement in order to prevent too 
narrow an interpretation being put on the patent, use, of 
course, if he admitted he infringed, then the learned counsel for 
the plaintiff would place as narrow a meaning on the patent as 
possible, in order to keep it from the anticipation. 

Mr. Justice PEARSON: The Court is not obliged to follow the 
lead of the learned counsel on the other side. 

Mr. Movttron: No, my lord; therefore I wanted to tell your 
lordship frankly that my own opinion is that it is not a question 
of infringement, but a question of validity. 

Mr. Justice PEARSON: So I thought. 

Mr. Moutton: I do not formally give it up, but I tell your lord- 
ship that it is my opinion. 

Mr. Justice PEARSON: It will come to that, 

Mr. Movtton: It will come to that, my lord, in my opinion. 

Mr. Justice PEARSON: Mr. Moulton, as it seems to me, has dealt 
with this case very fairly in throwing away everything immaterial 
on his side, and, as I understand, not taking away from him any 
question about infringement which he says may be technically 
necessary, in this case the real point to be decided between you is 
the novelty of the invention? 

Mr. Movutton: The validity of the patent. Whether it will be 
novelty, whether it will be sufficiency of specification, or whether 
it will be utility, may me on the exact interpretation of the 
words, but the validity of the patent is the real issue here. The 
infringement, in my opinion, is, as I say, only just reserved for 
technical purposes. 

Mr. Justice PEARSON: I thought from what you said the other 
day that the real question which you will ask me to decide will be, 
was Dr. Otto’s engine anticipated? 

Mr. Movutton: It goes much further than that. A great ques- 
tion, no doubt, will be was it anticipated, but another will be, 
supposing that the invention is for what he describes, has he given 
any means for attaining it? A third one will be, supposing he had 
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given means and it was novel, would there be the least utility iu 
it? So that they are all three substantial issues, and I think when 
your lordship has heard the way in which I put my case— 

Mr. Justice PEARSON: I have no doubt you will puzzle me. 

Mr. Mouton : No, I am sure I shall not. 

Mr. Justice Pearson: Mr. Aston, as it seems to me, with 
regard to two of those points which Mr. Moulton very fairly puts 
before the Court, you have practically the judgment of the Court 
in your favour, and therefore you have a prima facie case, and it 
seems to me it will be for Mr. Moulton to open those two—I mean 
with regard to novelty and with regard to utility. As I understand 
the decision in Otto v. Linford, it really went to those two points, 
It was, upon the evidence before the Court then—I am not shutting 
out any evidence now—but prima facie you have got a case, and it 
seems to me hardly worth your while to spend much time upon 
that, because I will give you plenty of opportunity hereafter of 
meeting any case Mr. Moulton may make. 

Mr. Aston: I am much obliged to your lordship. Under those 
circumstances, your lordship being good enough to express that 
view, I shall take it very shortly, indeed now. 

Mr. Justice Prarson: I think it is much better to do so, 
because it will be only wasting time otherwise. When you have 
heard Mr. Moulton’s opening you will know much better what 
points you have to meet than you know now, 

Mr. AsTON: Yes, and also from the questions which he puts to 
Sir Frederick Bramwell, which I am going to watch with very 
great care. 

Mr. JusTICE PEARSON: It is not worth wasting time by going 
over and over again what Dr. Otto’s engine is, or the mode of con- 
struction or anything of that kind, or its utility or anything else. 
At the present moment, if there was nothing more in Mr. Moulton’s 
case than what I have heard at the present moment, and I have 
heard nothing, I should say you were master of the field. 

Mr. Mouton : They raised all the issues in the previous case ; 
they raised them with different anticipations and with totally 
different evidence, so that of course I am quite free to open a case. 

Mr. Justice Prarson: Of course you are. So far as this 
evidence does no more than cover exactly the same ground as 
ao the Court of Appeal, the decision of the Court of Appeal is 

inding. 

Asked generally as regards utility what he thought with refer- 
ence to the Otto hi as pared with those which went 
before, witness said he believed it had made that which was prac- 
tically for commercial purposes a useless machine intoa most useful 
one, leaving out of that, however, Otto’s previous free piston 
engine, which he had spoken of, which was useful up to a certain 
extent. Before the date of the present specification engines 
were certainly in the greatest possible discredit, and though they were 
things that were very much wanted because they have a variety 
of useful applications to make them more useful than steam 
engines for a good many purposes, they were out of credit, and 
since then they have been enormously used. He did not find in 
ne | of the prior specifications anything that would have given the 
public the information which was given to them by Dr. Otto’s 
specification of 1876, and the same applies to all the other publica- 
tions which have been brought forward. He had an opportunity 
of inspecting a so-called Lenoir engine, and a so-called Hugon 
engine, at South Kensington Museum. 

Mr. JUSTICE PEARSON : Are the engines from South Kensington 


to be produced here ? 
When my learned friend made his 


Mr. Aston: I think not. 
application to produce the Hugon engine, it was upon the distinct 
understanding that it was only the specification writ large in 
metal; therefore practically it does not go a bit beyond the 
specification, 

Mr. Mouton : I shall ask your lordship to see the Lenoir and 
Hugon engines working ; we shall be able to get them working, 
and I am perfectly certain your lordship will learn more by going 
to see those engines than by any amount of evidence. 

Mr, JusTICE PEARSON: There is the strongest objection now in 
this court to a judge going to see anything, because, if he does, and 
the case goes up to the Court of Appeal, it is said the judge made 
himself an arbitrator, and they will not hear the sapeel. 

Mr. Movutton: That has been departed from in some very im- 
portant cases. 

Mr. Justice Pearson: That is the reason why, in a case of 
this kind, I should hesitate to throw that risk upon the parties. 

Mr. Mouton : If it is only a question of seeing the engines 
working, they could be made to work anywhere with the greatest 
ease at any time. 

Mr. Justice Pearson : I should judge from their being brought 
here, and my seeing them working here; but if I go to see them 
somewhere else, I do not know what the Court of Appeal will say. 

Mr, Aston: May I say this, if my learned friends had chosen, 
they could have supplied your lordship with diagram models that 
illustrate as clearly as possible what those two engines are; nay, 
more, yd could even do it with drawings, but they have not 
chosen either by drawings, which I should subject to the examina- 
tion and evidence of Sir Frederick Bramwell, nor by a diagram 
worng to bring these engines before the court, and it is their own 

es, 


Mr. Mouton : The engines will be before the court, I think, 
pretty effectively before I have finished. It is not fair to 
accused of not bringing engines before the court before I have had 
a chance of saying a word. 

Mr. Aston : If my learned friend had his drawings, and if he 
had his diagram model, is it to be believed that he would not have 
answered your lordship by saying that you need not go? There- 
fore he has not them. 

Mr. JusTICE PEARSON: No, he could not have answered me in 
that way after what I said. I said a model produced to me was 
much more satisfactory to me, and gave me a much clearer idea 
of the case than drawings with which I am not familiar. 

Mr Aston: Certainly, I am not going into the details of these 
engines, especially after what your lordship has said ; I am nota 
pit afraid of them, 

The witness then said, in reply to Mr. Aston, having regard 
to the engine which he saw at Petworth, and the engine which 
he saw at South Kensington, or indeed any other gas engines 
which he had seen, they did not, in his opinion, anticipate the 
Otto engine as regards its working, if made as described in the 
specification No. 2081 of 1876. 


The proceedings and evidence so far given we shall continue in 
our next impression. The action has now been before the Court 
for seven days. As our readers will have seen, we purpose giving 
a full report of the ge so far as we consider them to be 
of interest, but as this will necessarily extend over several weeks, 
the following brief summary, showing the stage to which matters 
es been brought up to the present time, will probably be appre- 
ciated :— 

On the first day, November 19th, the case was opened by Mr. 
Aston, Q.C., as reported in last week’s ENGINEER. Then came 
the examination in chief of Sir Frederick Bramwell. 

On the second day, November 24th, the examination in chief of 
Sir Frederick Bramwell and cross-examination by Mr. MOULTON 
took place, as reported above. 

On the 3rd day, November 25th, the first part of the sitting was 
occupied in discussing the publication of certain documents which 
the defendant wished to put in as evidence. One of the most 
important of these, ‘‘ Nouvelles Recherches sur les Conditions 
Pratiques de plus Grandes Utilisation de la Chaleur et en Général 
de la Force Motrice,” by M. Beau de Rochas, published in Paris in 
1862, will be found in another page. Mr. Fletcher, assistant 
librarian in the department of printed books in the British 
Museum, was called by Mr. Moutton to prove the accessibility of 


this work to the public, but failed to satisfy the learned judge. 
Sir Frederick Bramwell was re-examined by Mr. AsToN. Beau 
de Rochas was touched ge but not gone into fully. The 


opinion that no gas engine was 


witness, however, gave it as 
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described at all, the work being merely an abstract scientific 
treatise. 

Mr. Mouton then asked a few questions chiefly in relation to 
Otto’s modification 1, and after a few more words from Mr, ASTON, 
the witness withdrew. 

Mr. C, DENTON ABEL then proved the original patent of 1876 as 
the communicant of Dr. Otto, 

Mr. John Imray was the next witness. Mr. Aston took him 
through the same course as he had done with Sir Frederick Bram- 
well previously, but examined him more closely in relation to 
certain experiments he had made with the view of ascertaining 
whether stratification really does exist in the Otto engine, and if 
it does exist, whether it exerts any beneficial effect. 

The deposition of Dr. Otto, which appears above, was then read, 
Mr. Imray’s cross-examination being deferred till the next sitting. 

On the fourth day, November 30th, Mr. John Imray was cross- 
examined by Mr. MOULTON on the same general lines that were 
taken with Sir Frederick Bramwell. Indicator diagrams were pro- 
duced in reference to the time occupied in — at maximum 
pressure in the Otto and Lenoir engines, the point being that if it 
‘was about the same in both, the explosion in the Otto must be 
three times as violent as in the Lenoir, as the rise of pressure is 
three times as great. Much time was given to discussing the 
experiments described by Mr. Imray in his examination, Mr. 
Moulton contending that there were certain differences in the 
method of working the charges which entirely upset the results 
witness had deduced from them. On Mr. Moulton offering to put in 
a copy of Beau de Rochas’ work, a long discussion ensued lasting 
to the end of the sitting. Mr. Aston contended that the book 
never formed part of the stock of public knowledge—that it was a 

ublication in a ty language buried in the shelves of the 
fibrary of the British Museum, and insufficiently catalogued, and 
therefore inaccessible to the public. 

On the fifth day, December Ist, Mr. Aston continued his re- 
marks on Beau de Rochas. Finally the learned JubcE said that 
he could not admit the book on the evidence Mr. Movtton had 
placed before him. 

Mr. Imray was further cross-examined by Mr. Movutton in 
reference to his experiments. He was then re-examined by Mr. 
Aston, who cleared up one or two points about the indicator 
diagrams. 

This completed the plaintiff's case. 

Mr. Movutton, Q.C., then opened the case for the Defendants in 
a very able speech, in which he dealt very fully with the meaning 
of the word explosion, which, he held, was ‘‘an action which, in 
an incredibly short space of time, produces a pressure that did not 
exist before.” 

After luncheon another attempt was made to get in Beau de 
Rochas, Mr. Haas, a dealer in foreign books in the Strand, was 
called, and stated that in Lorenz's ‘‘ Catalogue Générale de la 
Libraire Fran¢aise,” published in 1867, there was a list of Beau de 
Rochas’ publications, the ‘‘ Nouvelles Recherches,” &c., among 
others. Mr. Fletcher, from the British Museum, also gave evidence 
as to Lorenz’s catalogue being well known. The work was not 
admitted. 

Mr. Mouton then r d his add 

The sixth day, December 2nd, finished at luncheon time. It was 
entirely occupied with Mr. Mou.ron’s address, the substance of 
which we will publish in due course. On the seventh day, Decem- 
ber 3rd, Mr. Mouton resumed his address. In conclusion he 
stated that he proposed to prove the following facts :—Explosion 
is a rapid rise of pressure from Lustion and develop tof heat, 
and is measured by the extent to which the pressure rises and the 
time it takes. In explosion, Otto’s engine far exceeds practical 
engines that preceded it. Shock depends on rapidity of explosion. 
To reduce rapidity of explosion you must use dilution. The Otto 
indicator diagram is just what would be brought about by dilution. 
There is no special advantage in residuum, beyond its being an 
inert gas; but there is a positive disadvantage if it is heated. The 
alleged cushion in Otto does not exist. Supposing segregation of 
charge did exist, it would not be advantageous; it would not pre- 
vent shock, and it would not be new. If, as Sir Fred. Bramwell 
says, there is conti bustion after explosion, then continu- 
ous combustion is the property of all explosive gases. The learned 
Counsel then indicated the evidence he proposed to give on the 
more important questions. 

After luncheon, Dr. Hopkinson was called, and was examined 
by Mr. 

(To be continued.) 


OTTO v. LINFORD. 
In our last impression we commenced the re-publication of the 
judgment of the Court of Appeal in this case. We now continue 
it from page 413, 


In a case which I argued, which is reported—Renard v. Levin- 
stcin—I was for the defendant and took the same objection. That 
was an invention for adye. There they never sold an ounce of 
dye made according to the patent, because immediately afterwards 
the inventor had discovered an improvement, and they had always 
sold the improved dye, and they were obliged to call a witness to 
show they had made a few ounces of dye and tried it, and that it 
would dye. The answer was that under these circumstances the 
mere fact of not selling the original dye was nothing at all. 

As in this case we have rather a stronger illustration because the 
inventor has patented three modifications, and it turns out that 
what he had used, made, and sold, have been almost entirely 
No, 3’s, and that the other things sold have been almost entirely— 
not quite—improvements on No. 1. No. 1 itself does not appear 
ever to have been sold, but then they say that No. 1 will work, and 
they call witnesses to prove it, and there is no evidence on the 
other side, Of course, nothing could have been easier for the other 
side than calling witnesses who had made machines according to 
No.1. Therefore there is evidence of utility. It is very small 
indeed as regards No. 1, because that is not the one which proved 
most useful, but it is quite sufficient for the support of a patent ; 
and, as to this question of utility, as we know, very little will do. 

Then that disposes, I think, of every material objection, at 
Teast the only ores I have taken a note of except the most 
important ones of novelty and infringement. 

i regards novelty, that was the one upon which the defendant 
succeeded in the Court below, and it turns upon this. 

The defendants say that by the patent of one Johnson—which 
is really a communication from Lenoir—so long ago as the year 
1860—that is, sixteen years before the patent—there was a 
description of that for which the patent was taken out. Well, now 
this is very remarkable, because it turns out in the evidence that 
Lenoir, the inventor and communicator, so far as Johnson’s patent 
is concerned, is a great maker of gasomoter engines, and it seems 
that a very large number of his engines which appear, according to 
the evidence, or, at least, according to my recollection of the effect 
of the evidence, to be made, under a subsequent patent of his of 
1861; great numbers of these were made and sold and publicly 
exhibited, and, if, therefore, this invention of the patent had been 
proved, it is very remarkable that they could not produce a witness 
who has either made, or sold, or seen in work an engine made 
according to the plaintiff’s patent which produced the effect which 
the plaintiff said could be produced. That is strong evidence to 
my mind that Johnson’s specification did not disclose the plaintiff's 
patent. It is not like a sealed document; it is not like a book 
not generally known ; it is one of Lenoir’s own patents, and there- 
fore, as I said before, it would have been a most remarkable thing 
if it did disclose it and was not put into practice, being a very 
valuable thing. Of course that is not conclusive; it is only a 
remark as to the probability; the specification itself must be con- 
sidered by the Court like any other document. Still we have to 
observe that there is no machine to be set against the plaintiff's 
patent; none could be shown to have been worked; and there was 


not an attempt to show it, or at least it did not succeed, before 
the date of this patent in 1876. Then how are we to find out that 
it describes the plaintiff’s invention? We can only find it out, it 
appears to me, in the same way in which the Court considers other 
documents, that is, by reading it and finding out the natural mean- 
ing. Now having read it and considered it most attentively, I 
have arrived at this conclusion—that so far from pointing out the 
principle or idea published by the plaintiff, and the mode of carry- 
ing out that principle or idea, the machine described in Johnson’s 
specification is a machine worked by the sudden expansion of an 
inflammable mixture, and intended to be worked in that way; and 
that so far from telling the public that you can make the machine 
to work by gradual expansion, by the protection of a cushion, the 
only reason for which air is introduced into this machine is for a 
totally different purpose, and with a view to the quickening or 
making more dh cms the expansion of the gases. If that is so, 
there is no description of the Faye yori invention which is a new 
— or idea with the mode of applying it, but of something 
entirely different. If, however, this had been the case, that it 
was a necessity in constructing Johnson’s machine to make a 
machine which would work ding to the plaintiff's in ion, 
so that I mean only a machine could be made which would work 
by gradual expansion, which was one part of Mr. Millar’s argument, 
then I agree that it would have been anticipated. But there again 
it is plain from reading tae description of Johnson’s specification 
that it is not so, because I suppose he tried it, and he described it 
as an explosive machine. It is so described by the witnesses, 
and nobody ever saw it in action as a gradual expansion 
machine, and, indeed, the plaintiff's witnesses say that a 
quantity of air admitted through the aperture, in the first 
instance, would only be a film, and would not have the effect at 
all. There is another part of Johnson’s invention which I must 
say I may be mistaken in, but it does appear to me that the man 
who drew out this specification—whether it was the inventor or 
not I cannot tell—was under the impression that the gas was 
inflammable per se, and he has, it appears to me, so described the 
invention. It does not affect the point upon which my decision 
turns. But it is plain, if you look at page 3, between lines 25 
and 30, and read the description there, or turn to page 5, between 
lines 5 and 10, and read the description there, the notion is that 
the gas explodes? that it heats the air and expands the air, and 
then the expanded air drives the piston—that is the notion. Well, 
then, he does introduce a supply of air into the cylinder before the 
gas is allowed to enter. Thatis the only expression which is at all 
like the plaintiff's scheme. Look at what he says between lines 10 
and 15—‘‘ The object of introducing a supply of air into the 
cylinder before the gas is allowed to enter is to neutralise the effect 
of the carbonic acid gas formed by the combustion of the first 
portion of the inflammable gas.” That appears to me to be a total 
mistake; but still, we are only considering now what he is dis- 
closing to the public, and that is what he is disclosing to the public; 
and there are no quantities here. Now apply the same test as I 
applied before. What isa workman todo’? He lets in a little air, 
and then he finds the thing explodes. If he had let in none it 
would not explode—I mean none of the previous air. Then he lets 
in air and gas together. He does not go any further, as the 
machine does not work, and he has no idea disclosed to him that if 
he had put in some air he would have changed the sudden explo- 
sion which works the machine into the gradual explosion, which is 
the object of the plaintiff's specification. It appears to me, there- 
fore, that, quite independent of the surrounding circumstances, 
nobody ever understood that specification of Johnson’s as describing 
or intending to describe that which the plaintiff has claimed by his 
specification; that Johnson’s specification does not tell the public 
at all that which the plaintiff has told them, and is by no means 
an anticipation of the invention. 

I now come to the last point, which is that of infringement. It 
is quite true that the defendant’s machine is a double-action 
machine, or rather a machine with two pistons, and works in 
rather a different way—there are six motions to four motions ; but 
does it or does it not adopt the plaintiff’s idea with a substan- 
tially similar mode of carrying it out. Well, I think it does. 
When you come to examine the defendant’s machine you will find 
it works in this way : There is a cushion of air, as described by the 
plaintiff, or the stratum of air next the piston ; there is the combus- 
tible mixture next that ; then there is more combustible mixture, 
that is on the other side; another stratum of air, and another 

iston on the other side ; and then you light it in the middle—that 
is, you light it at what has been called in the plaintifi’s invention 
the richest part, or that which contains most gas. The only dif- 
ference is, that it has a double action. The action is exactly the 
same—the explosion is modified in exactly the same way; and 
though, of course, as you have doubled your piston, you have to 
alter a little your cams and excentrics and slides. That is exactly 
what is meant by being “‘ substantially the same.” 

Here, again, the evidence on the part of the plaintiff wholly pre- 

nderates. Their engineers are quite positive that there is no 

ifference, and when you look at the defendant’s engineers’ 
evidence it really does not contradict them. Taking it to be a 
patent for a machine he says itis not the same, but he never con- 
tradicts it in the view that I have expressed of the patent ; he does 
not say that supposing the patent was really for an idea with a 
mode of carrying it out substantially the same as in the plaintiff's 
that it is not substantially the same; and that is the only point 
which we have really todetermine. I think, therefore, the infringe- 
ment is made out, and the result will be, that the decree of the 
Vice-Chancellor will be reversed, and the plaintiff will have his 
injunction with costs. 

Lorp Justice Brett: I have been inclined not to express any 
judgment in this case, because I know I shall be followed by my 
brother Holker, who has been, to my knowledge, engaged in very 
nearly every patent case which has arisen in the North of England 
for the last twenty years—the North of England being the great 
nursery of patent inventions, and being fully aware, therefore, that 
he knows a good deal more about this subject thanIdo. But inas- 
much as this case has been elaborately argued, and all the points 
have, to my mind, been most clearly stated by Mr. Millar, I think 
it due to the arguments which have been adduced before us to give 
my opinion, as shortly as I can, upon the separate points that 
have been made. 

Now, I will take the objections in the order in which they have 
been presented to us, presuming only that the judgment of the 
Vice-Chancellor seems to be substantially on one point, and, 
therefore, we have not the benefit of a full exposition of his views 
upon the other objections. 

The first objection, as my lord has pointed out, was that there 
was not a sufficient subject matter for a patent, and the ground 
taken was that it was a claim for a principle only, and without any 
reference to a machine. In order to determine that point and 
some of the other points which have been raised, it is necessary to 
consider what is one’s own view of the construction of the plaintiff's 
patent. To my mind there is no great difficulty in construing the 
plaintiff's patent. It seems to me to be a patent which is more 
than usually clearly expressed. The patent begins by pointing out 
what was the alleged defect in gas motor engines, and I take it 
that the defect pointed out in such machines is that in working 
them in the way in which they were constructed, there was a too, 
suddden expansion of the gas and development of heat. That was 
the mischief in the machines which produced certain evil results, 
both of which seem to me to be pointed out in the patent. The 
evil results were a waste of heat, as it was said, and also a shock, 
both of which are pointed out at different parts of his patent. 

Now, what the plaintiff states in his specification that he 
intended to do by his patent was to cure the evils in the machine, 
and in the working of the machine, that is, to cure the evils in such 
machine of a sudden expansion of the gases and development of 
heat. It seems to methat he points out the mode in which he 
intends to do that, namely, by so introducing matter into the 

linder that instead of a sudden expansion of and a sudden 

evelopment of heat, there shall be a gradual expansion of the 


gases and a gradual development of heat. Those are the evils 
pointed out, and that is the cure which he proposes to adopt. 

He then points out the means by which he intends to obtain 
that gradual expansion; and it is really by introducing, first, next 
to the piston, simple air—pure air—and then a combustible mixture 
after that. Now having done that, it is obvious to my mind that 
he does not mean that those two strata are to remain absolutely 
and mathematically distinct. The moment the combustible mixture 
is introduced behind the air it will begin, where it is next to the 
air, to impregnate itself, as it were, into the air. But then, before 
it can do that, there having been air next to the piston, he fires the 
combustible mixture at the opposite end from where it touches the 
simple air, and by that means he gets what he calls a gradual 
explosion. 

Well, it seems to me that if he had said only that in this patent, 
applying it to the working of the machine, that would have been 
sufficient to make it the subject matter of a patent. But he goes 
further, and he so arranges the machinery of the machine as to 
carry out that object of introducing first of all the air, and then 
the combustible mixture. That certainly is true as to his first and 
second modifications. It seems to me to be equally true of the 
third—that the third consists of first of all introducing the air, 
and after that the combustible mixture, in the same way as he has 
done before, and then compressing them, but compressing them 
not so as to make one homogeneous mixture; for after his com- 

ression, it seems to me he states distinctly that it will not be 

omogeneous—that the compression cannot take place perfectly, 
but that, because of the introduction of air first, and afterwards of 
combustible mixture, although they will be more amalgamated 
than they had been under the first modification, yet even then they 
will not be wholly amalgamated before the ignition; so that the 
effect will be substantially the same. It seems to me that he 
describes that effect in the third modification as clearly as he 
described it in the two first. Therefore, that being what his 
invention is, it seems to me to follow that, supposing it to be 
sufficiently described, it is a sufficient subject matter for a patent, 
and about that, I think, there can really be no substantial doubt. 
That, therefore, disposes of the first objection. 

Now the second objection is that the description in the specifica- 
tion of that invention is not a sufficient description, so as to enable 
the matter to be worked. And first of all it was said that it was 
not sufficient on account of the mistake in the drawings. I shall 
refer no further to that mistake than to say that I do not think 
the objection was much pressed by Mr. Millar; and I think he was 
quite right in not pressing it. It is obvious to my mind that, in 
the present case, at all events, it is not a valid objection. The 
real objection upon this point seemed to me to be the statement 
that there was no sufficient description of the proper proportion 
between the simple or pure air first introduced, and the combus- 
tible mixture which was to come in behind it. 

In the first place I maintain the view which I expressed during 
the argument, that any exact proportion between those two is no 
part of this invention atall; that if at one time, for instance, the 
proportions might be as 4 to 7, or if, on another occasion, they were 
as 3 to 7, yet if, in both cases, it would not be a sudden explosion, 
but a gradual explosion, although in one case more gradual than 
in the other—both of them would be within this patent. It does 
not tell you any exact proportion, and moreover, in order to obtain 
the result, no exact proportion is necessary, as I have just shown 
Therefore, to say that it does not show the proportion—meaning 
thereby, the exact proportion—is no objection atall. Then, if it is 
urged that it does not show that there must be a substantial intro- 
duction of simple air next the piston, that has been met by what 
my lord has pointed out, and what was pointed out in the argu- 
ment and in the evidence, that that was the necessary consequence 
of any man with a willing mind attempting to work this machine. 
It does not require experiment, it requires only regulation; and, if 
so, the objection fails. 

But then, as to the third modification, it was said that there was 
no sufficient specification in this case, because in the third modifi- 
cation there will not be a gradual expansion ordevelopment. Now 
the objection must come to this, as was pointed out. I+ is certain 
that the plaintiff in his specification describes and declares that 
there will be that same gradual expansion in the third modification 
as there was in the first. He says so, and therefore this objection 
comes to be, not that the specification has not stated that it would 
be so in the third, but that it has stated wrongly that it will. 
That of course must be a matter of evidence, that goes beyond 
the mere construction of the specification; it must be a matter of 
evidence as to-how, when the specification is applied to a machine, 
it will work. 

Now, certainly Mr. Imray, to my mind, distinctly stated that 
in the third modification there would be a gradual expansion or 
development; and it seems to me that Mr. May did not contradict 
that really, in fact he was not asked upon this point. But it is 
said that this indicator or diagram, or paper, or whatever you 
please, proves it conclusively, and we are told that that proves it 
so conclusively that if we say it does not we shall be saying some- 
thing which is contrary to the laws of mechanics. Well, if we are 
it is unfortunate, but I cannot think so, because, at all events, we 
have the authority of Sir Frederick Bramwell for thinking that 
there would not be that sudden explosion ; and as for that diagram, 
I take it it is very like arithmetic. The diagrams which are put in 
in patent cases almost always seem to me to be able to prove any- 
thing, and therefore they prove nothing. ButI care not. I do 
not flinch from that diagram myself, and if I do say somethi: 
which is very ignorant, so much the worse for me; but as far as 
understand it, it does not show that the effect of this explosion 
throughout the cylinder will be instantaneous or sudden. There- 
fore, to tell me that it is evidence, and conclusive evidence that it 
will, is to ask me to say something which, upon my own view of 
the diagram, I do not believe, and upon the evidence I do not 
think is accurate. Therefore all the objections as to this not 
being a sufficient description seem to me to fall to the ground. 

Then the next point taken was inutility, and there it seemed to 
me that the whole matter was based first of all upon a wrong view 
of parts of the evidence, and, secondly, upon an illogical inference; 
because the argument that was used was this: that if an inventor 
takes out his patent and makes his specification, and files it, and then 
soon after he takes out another patent, declaring that it is an im- 
provement upon his former one, the logical inference is that he has 
come to the conclusion that the first one is wholly useless. All I 
can say is that that is an illogical conclusion, and one which I am 
not therefore prepared to draw. 

Then it was said that there was no evidence that anything had 
ever been done with machines under this specification of 1860, and 
that that was strong evidence against the inventor that he thought 
that specification was wholly useless. With regard to the first 
modification, it is true that he never has done anything ; but with 
regard to the second, there was one model made ; and with regard 
to the third, the evidence seemed to me to be that several machines 
had been made according to it, had been sold, and had never been 
returned. Therefore it is untrue as a matter of fact to say that it 
had never been used by the first inventor of this patent. With 
regard to the first modification never having been used, and the 
second only having been tested by one model, the answer seems 
to me to be that that is not lusive as against their having some 
utility; and the evidence is that they were of some utility. 


(To be continued.) 


SoutH KENSINGTON MusEUM.—Visitors during the week ending 
Nov. 28th, 1885:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 8354; mercantile marine, Indian 
section, and other collections, 1657. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4p.m., Museum, 1208; 
mercantile marine, Indian section, and other collections, 102. 
Total, 11,821. Average of corr nding week in former years, 
18,486. Total from the opening of the Museum, 24,460,576, 
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COMPOUND ENGINE AT THE INVENTIONS EXHIBITION. 


MESSRS, GALLOWAY AND SONS, MANCHESTER, ENGINEERS. 


one of the compound engines which Messrs. W. and J. Galloway available. 


Exhibition. In this engine it will be seen that a departure is , 

made from the usual arrangement, and that the Py gna Vv ERTICAL BORING MILL. ; : 
cylinder, instead of being placed on the same level as the low- _THE annexed engraving represents an improved vertical boring 
pressure, is placed upon it. The two piston rods work through | mill for boring out cylinders, &c. It is supplied with a massive 
connecting rods on to one crank pin, and 
thence through the shaft to the fiy wheel in 
the ordinary manner. The guide for the low- 
pressure cylinder is on the bed plate, that 
for the high-pressure is on a steel slab con- 
nected to the cylinder at one end, and to a 
pedestal piece at the other, thus serving the 
purpose of giving additional strength and sta- 
bility. Several of these engines have been set 
to work, but hitherto they have been fitted with 
an expansion motion on the link system, thus 
enabling the pedestal piece to bridge over the 
piston rods, and giving a very simple arrange- 
ment to the engine. To meet, however, the 
modern requirements of high expansion, with 
instantaneous cut off, this engine has been pro- 
vided with a patented arrangement of gear. 
This arrangement has an admission valve for 
each end of the cylinder, these valves being 
opened by an excentric shaft, and when released 
by the governor acting on the trip gear, they are 
closed by the pressure of steam in the valves 
cutting off the admission instantaneously from 
0 per cent. to 75 per cent. of the stroke. It 
will be seen from our illustration that this en- 
gine, for one of the horizontal type, occupies 
the smallest possible space ; it is, in fact, got 
into the space usually occupied by a single 
cylinder engine, whilst it dispenses with the use 
of a cranked shaft, and throughout is excep- 
tionally compact in construction. Messrs. Gal- 
loway’s patent governor is attached to this en- 
gine, by which the admission valves are con- 
trolled in accordance with the work at any 
moment upon the engine. This governor con- 
sists of a vertical spindle, upon which slides 
a heavy counterpoise, slotted to a parabolic 
curve, the cylinders or balls being swung from 
a cross bar on the top of the spindle, and rolling 
along this curve. The governor is simple and 
compact, and it has been found to give excel- 
lent results, being free from vibration, and the 
counterpoise will run at any height witha varia- 
tion of speed of not more than 1°5 per cent. to 
2 per cent. It will be seen that the engine 
above described has a pulley for transmitting 
the power, and is also provided with teeth on 
the internal rim of the pulley. This is for 
the purpose of being turned by an arrange- 
ment of patent safety barring gear. This gear 
certainly has the merit of great simplicity, 
and, briefly described, it consists of a shaft carry- 
ing a pinion for engaging in the teeth above- 
mentioned, this pinion being fitted on the shaft 
with two helical feathers, and when the handle 
of the starting gear is turned, the pinion bears 
against a collar on the shaft, which is thus 
compelled to turn with the shaft, and thereby 5 ‘ 
giving motion to the large wheel, but when the large whee] feels | base plate, fitted with convenient slots and bolt holes, is 
the impulse of its own engine and turns the pinion faster than | capable of holding a cylinder 5ft. 6in. in diameter, and is supplied 
the shaft on which it is placed, the pinion instantly and | with four stiff dogs for holding down the article to be bored. 
automatically slides out of gear. The advantages of such an | It will take in in height 7ft.from base plate to the underside of the 
arrangement are obvious, especially in the case of large engines, | bridge piece, and 5ft. 8in. between the standards. The boring 
in the saving of a considerable amount of time and annoyance. | bar, 6in. in diameter, is of cast iron, and is fitted with a feed 
It may be added that the engine shown at the Exhibition has no ' screw jin. pitch and 1jin. diameter. The bottom of the bar | 


It is made by Messrs, Schischkar and Harrison, 
of Halifax. 


New STeet Works AT JARROW.—Steel-making 
has been commenced at Jarrow by Palmer's Ship- 
building and Iron Company. The Jarrow Works 
cover an area of 98 acres, and, although trade is 
now depressed, employment has been given in 
them to as many as 4000 hands, while the firm of 
which Mr. Palmer is the head has, in its various 
industries, engaged no fewer than 10,000 hands. 
Here are to be found, not only all manner of 
workers in iron, but also artificers in wood, in 
cotton and woollen fabrics, in stone, and in every 
material, raw and manufactured, that can be 
made available for constructive purposes, Joiners, 
carpenters, plumbers, glaziers, upholsterers, sail- 

ers, mast-makers, and spar-makers do not 
exhaust the list. From the commencement of the 
Jarrow works in 1852 to the end of the year 1868 
there had been launched 239 vessels, with an 
aggregate burthen of 205,419 tons, while the 
engines built in the same period represented 
27,399-horse power. If we assume that the value 
of the ships built over this period at Jarrow is £20 
per ton, we shall find, after multiplying 205,419 
tons by 20, that the value of the vessels launched 
at Jarrow during these sixteen years was con- 
siderably over four millions sterling. Since that 
time there has on an average been an output of 
20,000 tons, and in round figures it is estimated 
that the money value of the product by this single 
firm has reached the col sum of eight million 
sterling ; and now the manufacture of steel is 
introduced, and the first ingots were cast on the 
26th ult. It is recorded that the steel trade was 
carried on nearly 300 years ago on the river Der- 
went, near to Shotley Bridge, and within a very 
short distance of the spot now occupied by the 
extensive works of the Consett Iron Company. 
Sir Ambrose Crowley, who became Lord Mayor 
of London, commenced the manufacture of steel 
at Winlaton Mill in the year 1691, but from this 
early date to the close of the last century the 
ie appears to have been all but effete. About 
the year 1810 Messrs. Crowley, Millington, and 
Co, introduced into the Newcastle district the 
Huntsman process. In the following year, the 
Messrs. Spencer erected works at Newburn for 
the same process. This firm was followed by 
Messrs, Cookson and Co. at Derwent Cote, for 
the Huntsman process, while some years later 
works were fi d at Dunston by Messrs, Fal- 
thorpe and Co. The new works at Jarrow are to 
the north of the rolling mill. They were com- 
menced on the 3rd February of this year. They 
are illuminated with the electric are light, in 
seven 2000-candle lamps, the installation being 
by the Gateshead firm of Messrs, Clarke, Chap- 
man, Parsons, and Co. The steel melting fur- 
naces—four in number—are each of 15 tons 
oe, and are constructed on what is known 
as “Bathos’” patent. There are four regenerators to each furnace 
and the gas is manufactured in a double range of Wilson producers. 
The engines weigh{over 200 tons, and are capable of exerting up to 
60U0 indicated horse-power. The cogging mill is made throughout 
of steel. It is intended for cogging ingots up to five tons in weight. 
The shears are capable of shearing blooms or slabs 30in. wide by 
9in. thick, and are provided with hydraulic apparatus for regu- 
lating the length of the piece to be cut, 


M1885. 
EE 
Mp 
fy 

THE GALLOWAY COMPOUND ENGINE AT THE  °ondenser attached to it, and as it is very exceptional for | runs ina phosphor bronze step, the bridge piece being fitted 
INVENTIONS EXHIBITION compound engines not to be fitted with this apparatus, it is with an adjustable cap for convenience in lifting the bar in and 
plage oe ae perhaps as well to explain that the reason why it has not out, an eye bolt at the top of the bar being also supplied for that 
THE accompanying illustration is taken from a photograph of | been supplied in this instance is simply that water is not readily | purpose. The slide fitted on to the boring bar is of steel, and is 
l16in. deep by 1 jin. thick, with a flat on it for keying the boring 
and Sons, of Manchester, have had working at the International ———————_— heads to. In addition there is also supplied one double tool 
box slide to clip the bar, having a vertical adjustment of 5in., 
which will face up anything that the machine will take. The feed 
can be varied from yin. to fin. A self-acting hoisting arrange- 
ment for bringing back the bar is also supplied. The complete 
weight with overhead motion, &c., is 54 tons, 
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INDIAN STATE RAILWAYS. 


(For description sce page 442.) 
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RAILWAY MATTERS. 

THE Council of Ministers have finally rejected at Constantinople, 

November 29th, as ptable, the conditions proposed by Baron 
Hirsch for the loan of £11,000,000 to the Porte. : 


THE railway to Kimberley was opened last Saturday by Sir 
Hercules Robinson amid great enthusiasm. <A great crowd of 
visitors attended, and there was to be a week of festivities, 


Ow Saturday night last a train on the Ripley branch of the 
Midland Railway which had been detached from the engine started 
down an incline on the single line and gained a high speed. Fortu- 
nately al) the passengers had left the carriages, and a signalman 
succeeded in turning the runaway carriages into a colliery siding, 
thus averting a serious disaster. It is said the carriages were 
greatly damaged, owing to the impetus given by the very steep 
incline, but no one was injured. 

A PAPER was recently read before the Paris Academy of Sciences 
on the ‘‘ Dynamic Effects Produced by the Passage of Locomotive 
and Carriage Wheelsat the Junction of the Rails,” by M. A. Considére, 
who has found that these effects constitute an important element 
in estimating the wear and tear of traffic on the metals of railways. 
Some American engineers have also found this out lately, but they 
did not think that the wheels, as M. Considére seems to think, are 
doing something now which engineers had not been acquainted 
with for years. 


On Sunday an accident, resulting in injury to six persons, 
occurred on the Highland Railway at Mound. A mixed train of 
eighteen vehicles left Golspie at 4.30 a.m. Near the Mound 
station one of the leading wagons and fourteen other vehicles left 
the rails, and went over an embankment into the sea. The passen- 
gers were all stunned by the concussion, and, the water at this 
point being between 2ft. and 3ft. deep, all suffered from the im- 
mersion. The post-office van was much damaged. The cause of 
the accident is supposed to have been the snapping of a wagon 
axle, 


THE new cable tramway lines in Birmingham will, it is believed, 
turn out a good thing for the Birmingham Central Tramways Com- 
pany. If by cable the company can earn as much as they can by 
steam, the result will be a profit of £19,000 per annum. But the 
engineers of the Cable Company inform the Birmingham directors 
that on the working of the cable there will be a saving, after 
making allowance for the extra capital outlay, of 24d. per mile 
run over the cost incurred by steam tramway. This would mean 
an extra profit of £6000 per annum. The directors of the. Bir- 
mingham Central Tramways Company are determined upon 
doing everything in their power to retain the sanction of the Cor- 
poration to the use of steam upon certain of their routes. To this 
end the directors are impressing upon the engineers and ers 
the necessity for observing that there shall be absolutely no emis- 
sion of smoke or steam. 


A SERIOUS railway accident was prevented on Saturday last, on 
the Taff Vale Railway, through the presence of mind of two 
colliers. They observed that the water which had accumulated in 
a disused level had burst out and was flowing in a torrent down the 
mountain side in the direction of the railroad. They went down 
to the railway and then found that the flood had broken through 
the retaining wall at the side of the line, and had carried with it a 
great quantity of stones and trees, which blocked the line for 100 
yards. The line at the point was on a curve, and on the other side 
of it the Taff river was flowing at the base of an embankment at 
flood height. Two passenger trains from opposite directions were 
the Times says, nearly due at the point, and the men, running in 
the direction of the approaching trains, gave the alarm, and suo- 
ceeded in stopping both of them, and thus saved the lives of some 
hundreds of passengers. The railway officials at Cardiff, Merthyr, 
and Pontypridd having been telegraphed to, a gang of 100 men 
was at once sent to the spot, and in three hours traffic was resumed 
on one line of rails. 


REFERRING to a paragraph in this column of our last issue on the 
recent accident to a London and South-Western Railway train 
upon the Plymouth and Tavistock Railway, Mr. G. Mitchell, of 
High-street, Eton, writes: —‘‘As the report you quote is 
erroneous, with your permission I take the liberty of correcting it, 
feeling sure any misapprehension upon a subject of so much im- 
portance should be avoided, if possible. The report states: ‘It is 
noteworthy that the carriages were not overthrown or smashed, 
and no brake seems to have been employed.’ It is this state- 
ment I desire to correct, as the train was equipped with the con- 
tinuous automatic vacuum brake; and as this brake would be 
applied with full force the instant that the couplings were severed, 
I think the fact that the carriages were brought to such a prompt 
standstill must be, if not wholly, at least in a very great measure 
due to this automatic application of the vacuum brake. Had the 
train shared the fate of the engine and been precipitated down the 
embankment, the consequences must have been Touieeuss and I 
think such cogent proof of this brake’s utility must inspire con- 
fidence in the public travelling upon railways where it is in use.” 


As bearing upon the effective lighting of railway carriages by 
gas, and upon paragraphs which have appeared in this column of our 
two last impressions, it may be stated, as showing the progress 
which is being made in this country, that the Pintsch’s Patent 
Lighting Company has provided gasworks and fitted carriages for 
the railway companies as follows :—Midland Railway Company, 
gasworks at Kentish Town, and 121 coaches fitted ; Great Western 
Railway, 38 coaches fitted; Great Eastern Railway, gasworks at 
Stratford, and 621 coaches fitted ; Metropolitan Railway, three 
gasworks built, and all the stock of 301 coaches fitted; District 
Railway, two gasworks built, and all the stock of 350 coaches 
fitted ; London and South-Western Railway, two gasworks built 
at Clapham Junction, 561 coaches fitted, and 100 now being fitted ; 
South-Eastern Railway Company, gasworks at Rotherhithe, and 
154 coaches fitted; Caledonian Railway Company, gasworks at 
Bridge-street, Glasgow, 259 coaches fitted, and 40 coaches being 
fitted ; Glasgow and South-Western Railway Company, gasworks 
at St. Enoch’s station, Glasgow, 260 coaches fitted, and 25 being 
fitted ; North British Railway, gasworks at Waverley station, 
Edinburgh, and 50 coaches fitted ; Mersey Railway Company, gas- 
works at Birkenhead, and 56 coaches fitted; Dublin, Wicklow, 
and Wexford Railway, gasworks at Bray, and 183 coaches fitted 
and being fitted. 


Dvrine the nine months ending 30th September, there were 
reported on our railways 28 collisions between passenger trains or 
parts of passenger trains, by which 1 servant was killed and 86 
passengers and 14 servants were injured; 31 collisions between 
passenger trains and goods or mineral trains, &c., by which 5 pas- 
sengers and 1 servant were killed, and 85 passengers and 17 ser- 
vants were injured ; 12 collisions between goods trains or parts of 
goods trains, by which 2 servants were killed and 3 cattle-drovers 
and 7 servants were injured; 1 case of a train coming in contact 
with a projection from a train travelling on a parallel line, by 
which 2 passengers were injured; 49 cases of passenger trains or 
parts of passenger trains leaving the rails, by which 1 passenger 
and 4 servants were killed, and 45 passengers and 3 servants were 
injured ; 12 cases of goods trains or parts of goods trains leaving 
the rails, by which 2 servants were killed and 1 was injured ; 7 
cases of trains travelling in the wrong direction through points, by 
which 1 servant was killed and 14 passengers and 1 servant were 
injured ; 11 cases of trains running into stations or sidings at too 
high a speed, by which 87 passengers and 1 servant were injured ; 
91 cases of trains running over cattle (during the nine months 20 
horses, 3 ponies, 2 donkeys, 21 beasts and cows, 28 sheep, 1 goat, 
3 pigs, and 2 dogs were run over and killed) or other obstructions 
on the line, involving injury to 1 servant ; 3 cases of the failure of 
machinery, springs, &c., of engines, by which 7 passengers and 2 
servants were injured ; 269 cases of the failure of axles, causing 
the death of 1 servant, and 5 failures of couplings, involving 


injury to 3 servants, 


NOTES AND MEMORANDA. 


In the year ending June, 1883, 669,148 vessels, with a to 
of 144,793,457, entered and left our ports, whereas last year only 
656,744 vessels, with a tonnage of 144,000,375, came in and went 
out, showing that there was a decided decrease in the import and 
export trade of the country. It is estimated that there were not 
far short of 4,000,000 people on board the vessels coming. and 
going. 

SrEEL made under Hadfield’s patent, containing 15 percent. of man- 
ganese, tested magnetically with powerful steel magnets, remains 
unaffected. Bars placed between the poles of a powerful Ruhm- 
korff electro-magnet, excited by forty large tray ‘‘ Daniells,” 
remained unaffected by the electro-magnet, so far as could be 
perceived by hand; and on being tested by the magnetometer 
method it was found that the magnetisation per gramme was 
0013 C.G.S., while in many specimens of steel 40, 50, 60 C.G,S. 
could be obtained. 

THE new shipping launched from’ the Clyde shipyards in the 
past month amounts to 13,485 tons as compared with 13,850 in the 
same month of last year, and 43,697 in November, 1883. During 
the eleven months 195 vessels, with an aggregate of 171,084 tons, 
were put into the water against 221 of 262,922 tons in 1884, and 
271 of 369,687 tons in the corresponding period of 1883. The 
orders booked during November have been encouraging, amounting, 
as they do, to upwards of 30,000 tons, but in a considerable pro- 
portion of the yards the stocks are yet far short of being fully 
occupied, and large numbers of operatives are out of employment. 

AT a recent meeting of the Academy of Sciences a note was read 
on the compressibility of — by M. _——. The formula— 


V(v + B)? 
proposed by M. Clausius for carbonic acid, in which p = the 
pressure, v = volume, and T = absolute temperature, is shown to 
be applicable to other gases. The author claims that for these 
gases o had deduced the elements approaching the critical point 
before the experiments of MM. Wroblewski and Olszewski. 


WoL.tMar’s system of disinfection has now been in use since 
1876, and according to the ‘‘ Proceedings” of the Institution of 
Civil Engineers, excellent results have ensued in all cases where 
the material has been rightly employed. It is necessary, before 
making use of this disinfectant, to thoroughly cleanse the places 
where it is proposed to introduce it, as traces of previous impuri- 
ties rapidly set up putrefaction, and nullify the action of the mate- 
rial. An objection hitherto to the general introduction of this 
system had been the fact that the deodorisation of the excreta is 
so complete that the manure merchants consider that a compost so 
entirely devoid of smell can have little value. This, however, has 
been proved to be a mistake, and as the compound employed locks 
up the sulphur and ammonia, instead of permittiag those sub- 
stances to escape as ammonium sulphide, the manure is in reality 
rendered more valuable than it would otherwise be. The analysis 
by Dr. Fleck of Wollmar’s disinfectant is as follows, the ingredients 
being reckoned dry :—Perchloride of iron, 130; chloride of iron, 
58; hydrated oxide of iron, 247 ; water, and water of crystallisa- 
tion, 162; dry sawdust, 153; water—the presence of which is indis- 
pencable, 250 ; total, 1000. 

AccoRDING to experiments on the co-operation of water in the 
slow oxidation of zinc, lead, iron, and palladium-hydrogen by M. 
Traube, zinc, lead, and iron, when moistened with water and 
subjected to the action of an inclosed volume of air for twenty-four 
hours, were all acted on, and yielded precipitates of their respective 
hydroxides, Zn (O H)., Pb(OH)., and When 
absolute alcohol was substituted for the water, the metals remained 
perfectly bright and unattacked, even after several months. With 
alcohol containing 10 per cent. of water, oxidation took place, but 
very slowly; with 50 per cent. alcohol, the result was the same as 
with pure water. Sodium retained its metallic appearance for 
forty hours in dry oxygen, but lost it immediately a trace of 
moisture was admitted. From his experiments there seems to be 
no doubt that dry oxygen does not act on any substance at the 
ordinary temperature. When zinc was left for twelve days in 
contact with water which had been freed from oxygen by boiling, 
no trace of hydrogen or of zinc hydroxide was formed, and the 
metal did not lose its brightness. Lead and iron gave the same 
negative result. But the moment water and oxygen are allowed 
to act simultaaeously on these metals oxidation takes place, and in 
all these cases, with the exception of iron, hydrogen peroxide is 
produced. 

A STATEMENT of the operations of the United States Patent-office 
during the fiscal year ended June 30th, 1885, shows that the 
number of applications for patents received was 32,662 ; for designs, 
1071; for reissues of patents, 156 ; for trade-marks, 1126 ; and for 
labels, 673 ; making a total of 35,688, against 38,832 during the 
preceding year. The number of caveats filed was 2515. The 
number of patents granted, including reissues, was 22,928; of 
trade-marks registered, 1092; and of labels, 337 ; making a total 
issue of 24,357. The receipts of the office from all sources were 
1,074,974 dols., as against 1,145,433 dols. during the preceding year, 
while the expenditures were 934,123 dols., leaving a surplus of 
140,851 dols. The American paper, Electrical World, says :— 
‘* Here again we see that the inventors of the country are taxed 
about 4 dols, per application for no purpose whatever. The money 
has for years been accumulating in the United States Treasury 
until now it amounts to over 2,000,000 dols. At the same time, 
the work of the Patent-office is lagging for the want of an adequate 
force of examiners, and inventors are subjected to long delays. 
Congress ought to devise some remedy for this state of affairs, and 
thus put a stop to the crying evil.” The Patent-offices of England 
and America both show the effect of administration and working 
by inefficiently trained officials. 

AT a recent meeting of the Chemical Society a Ye was read 
‘On the Vapour-pressures of Mercury,” by W. Ramsay, Ph.D., 
and Sydney Young, D.Sc. After criticising Regnault’s determina- 
tions of the vapour-pressures of mercury, the authors show that 
his results do not agree with the following generalisation, which 
has been proved to be true in twenty-two instances. A relation 
exists between the absolute temperatures of all bodies, whether 
solid or liquid, whether stable or dissociable, which may be ex- 
pressed in the case of any two bodies by the equation R’= R + ¢ 
(t’ — t), where R is the ratio of the absolute temperatures of the 
two bodies corresponding to any vapour pressure, the same for 
both; R’ is the ratio at any other pressure, again the same for 
both; ¢ is a constant which may equal 0, or a small plus or minus 
number; and ¢’ and ¢ are the temperatures, absolute or Centigrade, 
of one of the bodies corresponding to the two vapour-pressures. 
When c = 0, R’= R, or the ratio of the absolute temperatures is 
a constant at all pressures; and when ¢ > 0 or c < 0, its values may 
readily be determined either by calculation, or graphically by 
representing the absolute temperatures of one of the two bodies as 
ordinates, and the ratios of the absolute temperatures at pressures 
corresponding to the absolute temperatures of that body as abscissx. 
It is found in all cases that points representing the relation of the 
ratio of the absolute temperatures of the two bodies to the absolute 
temperatures of one of them lie in a straight line. From this it 
follows that if the vapour-pressures of any one substance are known 
throughout, it is sufficient to determine accurately the vapour- 
pressures of any other substance at any two temperatures, suffi- 


MISCELLANEA. 


THE Glasgow oftice of the Pulsometer Engineering Company of 
Nine Elms Works, London, is now at 74, Broomielaw-street. 


Tue Board of Whitehall Court have communicated to the 
Metropolitan Board of Works their intention to apply to Parlia- 
ment in the ensuing session for the ne wers to secure the 
formation of a new approach to the Victoria Embankment from 
the Horse Guards. 

ALTHOUGH the Upper Thames is still greatly swollen and 
considerably above its summer level, the stream has begun to fall 
slightly, but with a continuance of the weather experienced 
yesterday in the Windsor district the flood water will not 
speedily pass away. 

M. Mentrr, electrical engineer; of Paris, and contractor, has 
purchased a large property, Rue de Chateaud’un, Paris, and is 
rebuilding it on a new system, He will sell electric light to all the 
lodgers in the house at a reasonable rate. Nature says it is the 
first time this speculation has ever been tried in Paris. 


Ir is said that the French Society for the Encouragement of 
Arts and Manufacture has awarded the prize of 1000f. for the 
discovery of a useful alloy to M. Marches. The alloy is prepared. 
by mixing three parts of copper with one of manganese, and adding. 
it in small quantities to the molten copper, after refining and just: 
before casting. Copper so treated is only very slowly acted upon 
by sea water. 


THE bang American, Senator Stanford, proposes to establish 

a Californian University. Nature says: He intends to give to it, 

besides estates worth 5,300,000 dols., a donation in money increas- 

ing its endowments to 20,000,000 dols. The university will be 

located at Palo-Alto, thirty miles from San Francisco, and is 

apparently to be modelled somewhat after the plan of the John 
opkins Institution. 

WE understand that it is Secretary Whitney’s purpose to have a 
thorough and extended trial of the United States cruiser Dolphin 
before tinally assigning her toa station. After she is officered, a 
board, consisting of officers of the Construction and Engineer Corps 
and of the line of the Navy and several civilian experts, will be 
appointed to make a several days’ trip at sea upon her and report 
in detail upon her performance. 


Mr. STANNAH, of Southwark, has received instructions to erect 
two hydraulic lifts, and an hydraulic telescopic crane of special 
construction, with accumulator, pumps, and engine, at the new 
premises of Messrs. Holland and Sherry, Golden-square. The 
working pressure will be 700 lb. per square inch, and the machinery 
will be so constructed that it can be worked from the Hydraulic 
Power Company’s main as soon as it is laid near the premises. 


THE Brussels correspondent of the Z'imes says :—The d cath is 
announced of M. Norbet Metz, the principal ironmaster in the 
Grand Duchy of Luxembourg, of which he has greatly developed 
the trade and industry. M. Metz has also been for many years 
past the leading member of the Luxembourg Chamber. He was a 
very remarkable speaker, and might have arrived at European fame 
if ae the great parliamentary countries had been the field of his 
activity. 

WE are glad, says the United States Army and Navy Journal, 
to learn of the recent remarkable results with Du Pont’s brown 
powder in the 12in. cast iron gun at Sandy Hook. A charge of 
265lb. has furnished 1840f.s., with a pressure of but 14°5 tons 
using a projectile of 8001b. This result is unequalled with foreign 
powders, and insures the success ballistically of the new naval guns 
din. and 10in. calibres now being completed at Washington. 


A LARGE t of new t ge was placed with the Clyde 
shipbuilders last week, the figures running up to something like 
18,000 tons. Early in the week Messrs, Scott and Co. booked 
five steamers, with a total tonnage of 13,000, tons and Messrs. 
Caird and Co. secured a contract from the Royal Mail Steam 
Navigation Company of 4500 tons, and of 5500-horse power. The 
Glen Line has also booked a steamer of 3000 tons with the London 
and Glasgow Shipbuilding Company. 

Messrs, JOHN AND HENRY GWYNNE have just been awarded a 
gold medal, at the Lecce—Italy—International Concours of Water 
Lifting Machinery, after exhaustive comparative trials, carried out 
under the —- of the Italian Ministry of Agriculture, 
Industry, and Commerce, with pumps constructed by various 
manufacturers of different countries. This pump was also 
awarded a gold medal, by the Académie Nationale of France, at an 
extraordinary sitting, on October 16th, 1885. 

In the neighbourhood of Merthyr last Saturday there was a 
striking illustration of the abundance of water in collieries, and 
the difficulties mining engineers have in contending with it. From 
a disused coal level on the Plymouth estate the water burst, 
sweeping away trees, walls, and every obstacle, and poured like an 
avalanche on to the Taff Vale Railway. But for the warning of a 
collier who saw it, we should have to record an awful calamity, as 
the passenger train was just due. 


Part of the Osney Bridge, at Oxford, fell into the river on 
Wednesday, immersed several people, and drowned one little 
girl. In consequence of the recent heavy rains the current near 
the bridge is unusually strong. The Thames Valley Drainage 
Commissioners and the Thames Conservators a short time since 
carried out some operations in the neighbourhood of the bridge, 
and as soon as the water subsides, an investigation will take place, 
to ascertain if what they did went to weaken the foundations, 


Messrs. PALMER’ Shipbuiling and Iron Company, of Jarrow, has 
now completed its steel smelting plant, and a ceremony of in- 
auguration took place on the 26th ult. There are four steel melt- 
ing furnaces of 15 tons capacity each, constructed on Mr. Batho’s 
principle, and the machinery generally is of the most modern and 
complete description. The engines were made by’ Messrs. Gallo- 
way and Sons, of Manchester. They weigh about 200 tons, and 
are capable of working to 6000 indicated horse-power. The cogging 
mill is of steel throughout, and can deal with ingots of 5 tons 
weight. The shears are by Messrs. Miller and Co., of Coatbridge, 
and are capable of cutting slabs 30in. wide by Yin. thick. 


At the meeting of the Manchester Association of Employers and 
Foremen, held on Saturday in the Technical School, an a 
oe ae was read by Mr. Thos, Ashbury, C.E., on ‘‘ The Progress o' 

rinting, with Special Reference to the Newspaper Press,” and on 
the following Monday the members visited the new offices of the 
Manchester Guardian, the most modern and complete of their 
kind in the provinces. The various mechanical arrangements for 
stereotyping, the — collection of printing presses, the 
engines and electric lighting plant, were all inspected in full work, 
and the visit, which throughout was one of very great interest to 
the members, was brought to a close with a cordial vote of thanks 
to the proprietors of the Manchester Guardian, to which Mr, 
Buxton replied. 

Mr. THomas ANDREWS, LL.D., F.R.S., died last week at Fort 
William Park, Belfast, in his 71st year. Deceased was for many 
years vice-president of Queen’s College, Belfast, and Professor of 
Chemistry in the same institution. Distinguished for his scientifio 
originality and attainments, he was chosen president of the British 


ciently far apart, in order to be able to construct its whole vapour- 
pressure curve. The vapour-pressures of mercury have accordingly 
been measured with the greatest care at the temperatures:— 
222°15 deg. Cent., 270°3 deg., 280°2 deg., 447 deg., and 448 deg. 
On comparing the ratios of the absolute temperatures of mercury 
and water, at pressures co nding to those temperatures, they 
are found to agree with the equation R’ = R + c (¢ — ’), where 
c = 0°0004788, if the temperatures of mercury be chosen as ordi- 
pressure curve of mercury; the paper contains tabular statemen 

of the values, 


tion on its ting in Glasgow, in 1876. Dr. Andrews was 
an honorary LL.D. of the Universitiesof Dublin, Glasgow, and Edin- 
burgh, a Fellow of the Royal Society, Fellow of the Chemical Society 
of London, honorary Fellow of the Royal Society of Edinburgh, &c, 
He resigned his office in connection with Queen’s College, Belfast, 
in 1879, in consequence of his shattered health. Deceased was the 
author of ‘‘Studium Generale: a Chapter of Contemporary His- 
tory,” “‘ The University of London,” &c., published in 1867 ; and 
“The Church in Ireland: a Second Chapter of Contemporary 
History,” issued in 1869. The liquefaction of gases and experi- 
ments on critical points of ateam are subjects to which be devoted 
much attention, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. Twiermever, Bookseller. 

NEW YORK.—Tse Wittmer and Rogers News Company 
81, Beekman-street. 


PUBLISHER’S NOTIOE. 


*,* With this week's number is issued as a Su; t, a Two- 

, Page Engraving of the Water Tube Boilers at the Antwerp 
Exhibition, Every copy as issued by the Publisher contains this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it. 


TO OORRESPONDENTS, 


*,* All letters intended for insertion in THe ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be ener by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

A. W. N.— Your engine is too small to drive a launch. 

T. H.— We cannot publish your letter. Consult a lawyer if you believe your 
patent rights are being infringed. 

H. L. (Maitland Park).—Measrs. Greenwood and Batley, of Leeds, can 
supply yon with the machine you want, 

Youna Dravoutsman.—“ Strains in Ironwork,” by Henry Adams, and 
published by E. and F. N. Spon, 125, Strand. 

W. M.—According to American reports the Panama Canal undertaking is in 
a disastrous condition materially and Jinancially. 

DoustruL,—The extension limit is so very small that we feel certain it is 
intended to apply across the grain of the plate. Any rubbish will extend 
6 per cent. with the grain, 

BirmincHamM.— Messrs. Sulzer, of Winterthur, will supply you with the 
second expansion gear you name, We do not know unything of the Jirst, 
cand suspect that you have not got the right name. 


HANKWILL TIN-PLATE, 
(To the Bditor of The Bngineer.) 
Sir,—Can any reader favour me with the address of the mill where the 
Hankwill brand of tin-plate is made? re A 
London, December 2nd. 


SPENCE’S METAL. 
(To the Bditor of The Engineer.) 


Sir,—Will any reader have the kindness to give me the address of the 
manufacturers or proprietors of Spence metal P, 
Monville, Seine Inferieure, November 27th. 


POWER REQUIRED TO DRIVE LATHES. 
(To the Bditor of The Engineer.) 
Sir,—Will any reader kindly tell me how large a cylinder steam engine 
I should require to drive a 5}in. centre back-geared lathe, and if there is 
a good book on construction of small power engines ? TURNER. 


SUBSCRIPTIONS. 

Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Jrom the office on the following.terms (paid in advance):— 

Half-yearly (including double numbers)... .. 
Yearly (including two double numbers) .. 

Ty credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THe ENGINEER is registered for transmission abroad, 

Cloth cases for binding THe ENciNeER Volume, price 2s. 6d. each. 

A complete set of Tuk ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, wntil further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post-free. 
Subscriptions sent by Post-ofice order must be accompanied by letter of 


advice to the Publisher. Thick Paper Covies may be had, if preferred, at 
increased rates. 


Remittance by Post-office order. — Australia, Belgium, Brazil, British 

Columbia, British Guiana, Canada, ope of Good Hope, Denmark, 

Franee, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 

wi Newfoundland, New South Wales, New Zealand, 

Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 

West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 0s. 6d. 

Remittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili £1168. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 

Mauritius, Sandwich Isles, £2 5s. 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
Sor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment. Alternate advertisements will be inserted with all 

tical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of THE ENGINEER, 168, Strand, 


New Brunswick, 


MEETINGS NEXT WEEK. 

Tue InstTiTUTION or Crvit Enarnerrs, 25, Great George-street, West- 
minster.—Tuesday, Dec. 8th, at 8 p.m.: Ordinary meeting. Papers to be 
further dananied: “ High-speed Motors,” by Mr. John Imray, M.A. 
M. Inst. C.E. ‘‘Continuous-current Dynamo-electric Machines, and 
their Engines,” by Mr. Gisbert Kapp, Assoc. M. Inst. C.E. 

Society or Enarneers.—Monday, Dec. 7th, at the Town Hall, Caxton- 
street, Westminster, at 7.30p.m., a paper will be read ‘‘ On the Dephos- 
phorisation of Iron in the Puddling Furnace,” by Mr. Philip 8. Justice, 
of which the following is a synopsis :—Generally depressed condition of 
ironworks dependent on phosphoretic pig—necessity of some means of 
obtaining improved quality with cheapened production—that “ F mage 
is a thing of the past” shown to be false—phosphorus, the chle 
obstacle, eliminated by Beasley's process, with description and practical 
results of its a 

Krno’s Cottece ENGINEERING Socrety.—A general meeting will be 
held on Tuesday, Dec. 8th, at 4 p.m., when Mr. F. C. Fairholme will open 
a discussion ‘‘ On Railway Brakes.” 

Society or TELEGRAPH ENGINEERS AND ELkcTRICIANS, 25, Great 
George-street, 8.W.—Thursday, Dec. 10th, at 8 p.m.: Annual general 
meeting for the election of Council and officers for the — ear. 
The following papers will be read: *‘ A Method of Eliminating the Effects 
of a and Polarisation Currents in Fault Testing,” by Mr. Walter J. 
Murphy 
“A Method of Localising a Fault in a Cable by Tests from One End only,” 


ursday, Dec, 10th, at 8 p.m.: 
A lecture will be delivered by Mr. Eric 8. Bruce ‘‘On Health and the 


Losd-lines of Ships,” by Professor Francis ar, 
M. Inst. C.E, Sir Edward J, Reed, K,0.B., M.P,, F.R.8., will preside, 


.| science were content to follow their own way in 


THE ENGINEER 


DECEMBER 4, 1885, 


THE SIEMENS MEMORIAL. 

Soon after the death of Sir William Siemens, it was 
epee do not know with whom the idea originated 
—that something should be done to keep him in memory. 
The Institution of Civil Engineers took the question up, 
followed by the Iron and Steel Institute, the Institute of 
Naval Architects, the Institution of Mechanical Engineers, 
and the Society of Telegraph Engineers, It was ulti- 
mately decided that a memorial window of stained glass 
should be erected in Westminster Abbey, to the memory 
of the illustrious dead, at a cost of about £800, the money 
to be supplied by subscription. On Thursday, the 26th ult., 
the window was unveiled with some ceremony, representa- 
tives of all the five societies named above being present. 
The party assembled at 1.45 in the Jerusalem Chamber, 
where they were met by the Dean and other members of 
the clergy, and Mr. J. L. Pearson, R.A., architect of the 
Dean and Chapter. There were present of the relatives 
and private friends of the deceased: Mr. Arnold Siemens, 
Miss Gordon, Dr. Werner Siemens, Mr. Alexander Siemens, 
Mrs. D. M. Gordon, Miss D. M. Gordon, Mr. J. G. Gordon, 
Mr. and Mrs, Cheyne, Lady Fowler, Sir Theodore Martin, 
K.C.B., Mr. and Mrs, Alexander Grahame, the Rev. G. 
Cowper Smith, Mr. H. Macpherson, Mr. G. von Chauvin, 
Mr. Fereday Smith, Mr. A. B. Joy, Dr. Dudgeon, and the 
ee members of the staff of the late Sir William 

iemens. Among the representatives of the societies whose 
members have erected the window, there were present: 
—Of the Civil Engineers: Sir Frederick J. Bramwell, 
F.R.S., president; Sir Charles H. Gregory, K.C.M.G.; Mr. 
Bateman, F.R.S.; Mr. Barlow, F.R.S.; Sir J. W. Bazal- 
gette, C.B.; Mr. Brunlees; Sir James N. Douglas; Mr. 
Preece, F.R.S.; Sir R. Rawlinson, C.B.; and Mr. Forrest, 
secretary. Of the Mechanical Engineers: Mr. P. D. 
Bennett and Professor Alex. B. W. Kennedy. Of the 
Institute of Naval Architects: Admiral Sir R. Spencer 
Robinson, K.C.B.; Mr. J. Wright, C.B.; and others. Of 
the Iron and Steel Institute: The president, Dr. Percy, 
F.R.S.; Sir Bernhard Samuelson; Sir Henry Bessemer, 
F.R.S.; and Mr. J.T. Smith. Of the Engineers : 
Mr. Spagnoletti, president ; Major-General Webber, C.B., 
R.E.; Professor W. G. Adams; Sir F. A. Adel, C.B.; 
Professor D, E. Hughes, F.R.S.; Professor Ayrton, F.R.S.; 
and Dr. Hopkinson, F.R.S. The day chosen was in every 
way suitable, being the second anniversary of Sir W. 
Siemens’ interment. 

The occasion was one which called for a certain amount 
of speech-making. The party was welcomed by the Dean 
of Westminster, to whom Sir Frederick Bramwell replied. 
That reply contained a good deal with which we very fully 
agree, and to which we desire to draw special attention. 
After rapidly sketching a few of the principal events in 
the life of Sir William Siemens, Sir Frederick Bramwell 
went on—“ In matters of pure science we owe to Sir 
William Siemens not merely the knowledge of the effect of 
continuous light upon the growth of plants, to which I have 
already alluded, but we owe many philosophical modes of 
measurement. It wasa hardy conception which devised 
the bathometer, by the aid of which, and without taking 
soundings, the depth of the ocean could be ascertained by 
the mere reading off of the indications given by the in- 
strument on board ship. Again, profound must have been 
the thought that produced the electrical pyrometer, which 
while competent to deal with ordinary temperatures, 
was also suited for ascertaining the highest temperatures, 
and the readings, electrically transmitted, could be taken 
at any distance without the removal of the instrument 
from the place the temperature of which was being ascer- 
tained. t know there are those who regret that Sir 
William Siemens did not confine the employment of his 
remarkable talents to the pursuit of pure science, but I do 
not think that this regret is justified even in the interests 
of pure science itself, and I am sure it is a regret that will 
not be shared in by mankind at large. They, I believe, 
will agree that Sir William Siemens was doing not only 
good but noble and high work when he used his talents 
and devoted his scientitic knowledge to the application of 
that science to engineering and to industrial pursuits, and 
even purely scientific men should rejoice that from time to 
time there are found those who, like Sir William Siemens, 
make practically useful for the purposes of life those truths 
which science has discovered, but which, failing application, 
would remain inert and barren of useful consequences, a 
condition of things which, if it continuously prevailed, 
would inevitably cause all interest in science to cease, 
resulting in the abandonment of the pursuit of pure 
science itself.” The growth in this country of a class who 
hold that what is called the pursuit of pure science is the 
highest and noblest work which man can undertake, is 
much to be regretted, and we find no small pleasure in 
placing Sir Frederick Bramwell’s outspoken words on 
record in our paper. 

A glance at the recent history of the subject—and it has 
only a recent history—will suffice to show that the pursuit 
of pure science may or may not be remunerative according 
to the worldly wisdom of the pursuer. Pure science does 
not put gold into anyone’s pocket, but when pure science 
is combined with oratorical powers of some weight and 
sufficient skill in the art of asking—we will not say beg- 

ing—it has usually proved at least fairly remunerative. 
ft the individuals who call themselves men of pure 
e and 
to leave to others the doing of the world’s work, no one 
would take exception to them; but the votaries of pure 
science are nothing if not arrogant. It is, we fear, too 
much to hope that they will take to heart Sir Frederick 
Bramwell’s memorable words, that “failing application, the 
truths which science has discovered would remain inert 
and barren of useful consequences—a condition of things 
which, if it continuously prevailed, would inevitably cause 


all interest in science to cease, resulting in the abandon- 
ment of pure science itself.” 

The difference between such a career as that of Sir 
William Siemens and that of any eminent man of pure 
science whose name may occur to the reader is simply 
enormous. The value of the work done by the two men 
does not admit of comparison for a moment. Even Sir 
Frederick Bramwell is infected with the pure science taint, 
and he could not avoid, it seems, referring to the work of 
that kind done by Siemens. Fortunately for the world 
this was very small; and if we contrast it with the prac- 
tical work which he did we shall find it dwarfed into 
utter significance. Take, for example, his researches on 
the efféct of the electric light on the growth of plants. 
They represent some time wasted, nothing more. The 
bathometer is a pretty scientific toy, The electric pyro- 
meter has never attained to any practical adoption. Had he 
followed the course suggested by some persons, his life 
would have been wasted in devising scientific toys; or in 
making researches on the growth of in presence of 
an arc lamp. Siemens was made of sterner stuff. Pure 
science might serve for relaxation, but not for work; and 
so we find that all his achievements represent the labours 
of a mind very practical in its quality, and of a man ver. 
fully impressed with the conviction that the value of wor 
must be judged by its results. Probably the greatest 
thing Siemens ever did was the production of the re- 
generative furnace, which at once enabled the highest 
temperatures known in the arts to be obtained with 
indifferent fuel. In one sense, Siemens did much harm to 
this country, for he equalised the conditions under which 
iron and steel can be produced with bad and with good 
coal; and it is not too much to say that in this way he 
mainly contributed to put the iron and steel trade of 
Germany on its present footing. The next highest work 
he did was in the region of electricity, and he will rank to 
the end of time with Gramme as the inventor of a dis- 
tinct and excellent type of dynamo. That Siemens loved 
science for its own sake is indisputable; that he prized it 
because he could make it useful is yet more certain. To 
Siemens science played the part of Aladdin’s genii; but the 
work done by the Afrit was always useful. Put the man 
of pure science in possession of Aladdin’s lamp, and the 
genii will be employed in the a a of toys and the 
search for rarities only valuable because they are rare, and 
losing their worth in the moment of discovery simply 
because they are discovered. 

It is difficult to say all that we feel tempted to say con- 
cerning the modern doctrine of the perfection of pure 
science without using names. We are sorely tempted to 
draw a contrast between the career of Sir W. Siemens and 
that of several other men held just now in high esteem 
simply because the world has taken them at their own 
valuation. “Comparisons are odious,” and we must be 
silent; but we may at least ask our readers when they 
hear pure science praised, applied science condemned as 
an improper thing, to put this question to all whom it 
may concern—What has pure science really done for the 
world? If its value is so great, the question we suggest 
would almost answer itself; but there is no answer. 
Paraphrasing the words of a great old world authority, we 
say, “Science without works is dead.” 


EASTERN MAIL CONTRACTS, 


THE notification lately appearing of the desire of the 
Postmaster-General to receive tenders for Eastern mail 
contracts reminds us that the time is approaching when the 
existing contract for its performance by the Peninsular 
and Oriental Company will close. The terms in which 
that notification is made afford proof of another step in 
advance as regards our distant communications achieved 
since that contract was entered into. It is observable that 
in addition to the services at present performed, offers are 
sought for a fortnightly steamer from Coal Harbour— 
Burrard Inlet, British Columbia—to Hong Kong, calling 
at Yokohama ; and back from Hong Kong to Coal Har- 
bour, calling at Yokohama. This is, of course, but an 
extension of the present arrangements for conveying the 
Japanese mails ; but it is due to the completion of the 
Canadian Pacific Railway, as to which we but recently 
wrote ; and the fact strongly accentuates the importance 
of the completion of that connecting link with our Eastern 
eg traversing as it does, throughout its entire 
ength, British territory. 

The negotiation of a fresh contract for the important 
work of conveying our Eastern mails naturally creates a 
stir in the mercantile shipping world. The period to which 
that at present in operation is confined, seven years only, 
is perhaps too short to admit of any very great advance 
during it in the performances of steamships ; but it has at 
all events sufficed to further develope the desire on the 
part of British colonists in the countries to be served for 
more —_ communication than is at present afforded to 
them. It is on that ground that we propose to offer some 
remarks upon the terms of the advertisement made by the 
Postmaster-General. It will have been observed that 
those terms are of the most general character, no stipula- 
tions being laid down which are to bind intending contrac- 
tors as to speed, or as to the character of the vessels to be 
employed. The authorities may have considered that in 
leaving these matters open they are likely to secure a 
wider range of offers than would otherwise be obtainable. 
Such a view may, we admit, possibly prove to be correct. 
But, on the other hand, we doubt much whether the 
absence of a stated basis upon which to tender will be 
conducive to a ready appreciation of the relative merits of 
offers which may be received. As we have said above, 
our colonists greatly desire that the present duration of 
the mail journeys should be shortened, and there 
is nothing in the advertisement quoted calculated 


to give effect to that desire. We have no doubt, 
from all that reaches us as to the aspirations of our 
colonists, that the absence of any provision to secure the 
boon they desire will be productive of much disappoint- 
ment to them. Still, of course, it does not follow as a 
necessity that among the various offers to be sent in there 
may not be some which include an increase on the present 
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rate of speed; though, for reasons which we shall now 
proceed to give, we must say that we consider this to be 
extremely unlikely. 

We believe we are correct in saying that the present 
contract with the Peninsular and Oriental Company pro- 
vides for an average rate of twelve knots per hour on this 
side of Suez, and ten and a-half or eleven knots on the 
Asiatic side of that port. But the aspirations formed by 
our colonists are for an average as high as fourteen knots! 
Now it cannot be said, in view of what is at present being 
done by the American liners, that there is anything parti- 
cularly extravagant in such aspirations. The speed asked 
for is practically attainable; and there can be no doubt of 
the advantage which would result from its establishment, 
while the ships that performed it could not fail to secure 
by far the greater bulk, if not the whole, of the passenger 
traffic to the East. There is, however, one insuperable 
difficulty presented to the accomplishment of this desire by 
the very nature of the present contract and of that called 
for. To maintain an average of fourteen knots in the 
high temperature of tropical waters, vessels capable of 
— knots speed without undue pressure must be pro- 
vided. We do not hesitate to say that but very few such 
vessels, excépt those performing the American mail 
services, are at present in existence. To comply with 
such a condition of speed as is desired by our colonists 
would therefore require the creation of an entirely new 
fleet of steamships to perform the service. We may well 
ask if for a term of only seven years of guaranteed employ- 
ment any parties are likely to be found willing to go to the 
enormous expense of building such a fleet? 

The man, or company of men, starting a new venture, 
always require a guarantee of seven, fourteen, and twenty- 
one years for the lease of the premises wherein or whereupon 
it is to be conducted. Without such a guarantee they will 
not invest any considerable capital. Under a seven years’ 
agreement only, we are certain that for a similar reason 
no tenders are likely to be secured by the Postmaster- 
General for a rate of speed in any marked excess of that 
at present given. It is only in most exceptional cases— 
such as that of racing tea ships—that the voyages of the 
present mail-boats are surpassed. It may accepted, 
therefore, that but few vessels are now in existence which 
are capable of doing this. For the reasons we have named 
we must conclude that the restrictions as to the duration 
of the contract imposed by the Postmaster-General is cer- 
tain to act as a deterrent to improved enterprise, and that 
the wish of our colonists is not likely to be fulfilled. 

In one sense, all must regret this; but in another, per- 
haps, we do not feel disposed to cavil at the disability 
created. It is certain, to our minds, that the chief 
elements to be desired in a mail service are regularity 
and punctuality. Unless those qualities are ensured to it, 
the whole of our commercial arrangements abroad must of 
necessity become disorganised. The company to which is 
at present entrusted the conveyance of the Eastern mails 
has been eminently successful in both these respects, and 
it should, we think, require the gravest reasons for dis- 
turbing arrangements which now work so satisfactorily. 
There is no probability, in our opinion, that they can be 
disturbed so long as so short a period as seven years is 
fixed as the limit of contract. The very same reasons as 
we have named as certain to prevent the creation of a 
faster fleet must operate to deter opposition to the line at 

resent working—i.e., the uncertainty attending the 
investment of the large capital which would be required 
to compete successfully with it. That capital would have 
to be represented by millions. Who, we submit, is likely 
to be found willing to invest them on a basis of seven 
years’ contract only? 

There is another side to this question, which—as we 
pointed out when referring to a desire of some of the 
Australian colonies for a change in their system of present 
mail service—we hold cannot a lightly disregarded. The 
long-established and excellent fleet of the Peninsular and 
Oriental Company has been of inestimable value in time 
of apprehended warfare. The late crisis of that character 
occurred at a time of great commercial depression, when 
hundreds of fine steamers were without employment, and 
consequently at the disposition of the Admiralty. This 
may not be the case in any other eventuality of the kind. 
Owners of vessels in established employment would not 
then be so ready as they were of late to offer their ships 
for emergent engagement. This consideration should make 
our authorities extremely careful how they risk breaking 
up the only certain source to which they can resort in case 
of such urgent need as we have quoted. It is therefore 
not without some degree of satisfaction that we see in the 
limitation of a seven years’ term some assurance that 
present arrangements will not be subjected to any danger- 
ous competition; but we should, nevertheless, welcome its 
extension to fourteen years, as offering inducement which 
would enable a faster service to be provided. We may be 
sure that the company which has done, and is doing, so 
much for our Eastern possessions, would not then be want- 
ing in the competitive spirit to secure it. 

PRIORITY OF INVENTION. 

THERE are few subjects interesting to engineers concern- 
ing which more ignorance exists > priority of inven- 
tion. The conditions which constitute priority of invention 
seem, indeed, either not to be understood at all, or they 
are comprehended in a dim and misty fashion eminently 
unsatisfactory. Any resemblance between two machines 
or two processes is sufficient to render them in the eyes of 
some men absolutely identical; while, on the other hand, 
it is by no means difficult to find individuals who can trace 
no resemblance between inventions which are doubtless 
the same in substance. At such times it usually happens 
that both parties are interested on opposite sides, as we 
are by no means to suppose that either is dishonest or gives 
way to unworthy motives. The truth is, that originality 
of invention is in many cases an extremely subtle thing, 
difficult to define; and what constitutes novelty to one man 
does not necessarily constitute novelty to another. Besides 
what may be called the faiths of experts, we have to deal 
with questions of law, and these still further complicate 


matters, becauseit will be found that inalmost every instance 
when priority of invention is called in question, there are 
patent rights involved, and the construction to be put on 
a patent often raises very grave issues. 

Since the Patent Act of 1884 came fairly into operation 
we have received a number of letters, each and all 
disputing the originality of inventions. The number of 
these letters is augmenting, and we think it will be well 
to explain at once the line of action which we propose to 
take in dealing with them, and our reasons. The course 
of events is usually as follows: An illustration appears in 
our columns of some machine made by Messrs, A. and Co. 
Within two or three days we receive a letter intended for 
publication, and stating that precisely the same machine 
was invented by B. at an antecedent period, varying 
between half a century and three weeks. In some cases 
these letters are anonymous. Nothing further need be 
said about them. In others they are signed with a nom 
de plume, the writer’s name and Aeodine wall supplied to 
us in confidence. Ina very few cases the writer the 
courage of his opinions, and gives his name and address to 
the world. We now beg to state very plainly that only 
under most exceptional circumstances will we give publicity 
to any correspondence of this kind, and it is a sine qua 
non that letters concerning priority of invention must 
appear in our pages, if at all, over the writer’s name. We 
fancy we hear it said that by adopting this course we shall 
do an injustice. It is easy to prove that this is not the 
case, but that, on the contrary, the publishing of letters 
impeaching the originality of inventions and the validity 
of patents may do grievous injustice and much harm. 

We began this article with a statement concerning the 
=, of ignorance concerning priority of invention. 

t is this ignorance which renders it necessary to adopt 
the course we take, and decline to publish correspondence 
on the subject. A. invents a pump, let us say, which he 
patents and puts into the market. The pump is a success. 
There is a demand for it. The patentee has spent much 
time, and thought, and money over it. He receives a 
rmooderate reward, and he deserves it. The pump is illus- 
trated in our pages. It is made known to thousands of 
persons who never heard of it before. Then B. writes to 
say that it is not a new pump at all, and that, of course, by 
implication, the patent is worthless, so that anyone can make 
it. If B. is pressed a little with such a pertinent question 
as why the original (?) inventor did not make a success of 
it, he will in ninety-nine cases out of a hundred explain 
that the first man could not make it succeed because of a 
trifling detail. We are perfectly familiar with this class of 
statement. Here B. shows his entire ignorance not only 
of law but of justice. The little improvement in detail 
makes A.’s pump novel and his patent valid, because it 
makes the pump a success. The apparent insignificance of 
a modification is no test at all of its value—that is, in all 
cases measured both in law and in fact by the results which 
follow from its adoption. In many cases, however, B. is 
entirely ignorant that any modification at all has been made. 
He regards the twomachinesasidentical, and failsaltogether 
to seethatthere must be some reason why one failed and the 
other succeeded. It isclear that in either case an injustice 
might be done to A. by the circulation of B.’s statements. 
He might find himself called upon to sue rival pump- 
makers for infringements, the rivals being encou 
to infringe B.’s letter. Again, very often letters of this 
kind are written, or procured to be written, by rival manu- 
facturers. It isa noteworthy fact too that those who are 
most prone to dispute the validity of patents in our pages, 
ostensibly for the public good, would not write a line on 
the subject if it cost them anything. We never find that 
men of this type resort to the advertising columns of this 
or any other journal to make the iniquity of the antici- 
pated patentee known. Let us further assume that 
B’s charge against <A. is perfectly true, and that 
he has patented in ignorance an old idea. Does 
he not deserve some reward for his energy and expen- 
diture of capital? In making an old failure a success, does 
he injure anyone by the possession of a patent? We think 
there can but one answer to this. If A. demands 
royalties to which he is not entitled, then the law is open to 
the aggrieved y;a dispute on such a point certainly 
cannot be settled in the pages of Tuk ENGINEER. 

A remarkable instance of how much can be said for 
and against the novelty of an invention is supplied by 
the case of Otto v. Steel. This is one of the most im- 
portant patent actions ever tried, and we make no apology 
to our readers for placing a very full report of the pro- 
ceedings before our readers. Obviously we can say 
nothing while the case is pending concerning its merits, 
but we may point out that nothing would be easier 
than for some of our correspondents to write to us to say 
that Otto’s invention is not new. When such statement 
comes to be sifted and tested by competent judges and 
lawyers and expert witnesses, it is found that things are 
not so simple as they appear to be to the superficial 
observer. The essence of invention often lies deep—it is 
none the less real; and we believe that we best consult the 
interests of all parties when we state that while we 
certainly do not guarantee the novelty or the originality of 
any machine or process illustrated or described in our 
pages, we equally decline to permit our correspondence 
columns to employed to impeach it. Of course, 
circumstances may arise under which it will be desirable 
in the interests of justice to depart from this rule, but 
such exceptions must, we think, be rare. 


FOREIGN BUYERS OF VESSELS. 
We have referred in THz ENGINEER once or twice to the pur- 


that whilst the number so bought by us is few, the sales are 
comparatively numerous. It may be interesting now to look at 
the nations which buy of us. We do not mean those vessels 
which are built for foreigners, but the vessels which have been 
owned by British owners and afterwards sold abroad. In the 
last month reported on as yet—October—there were sold from the 
registers of the United Kingdom, eight iron steamers, the 
tonnage of which was 2522 tons net register ; one wood steamer, 


29 net tons; and seven wood sailing vessels of 1846 tons net, 


chase and sale of vessels from and to foreigners, and have shown | 


There were others sold from the registers of our colonies, but 
we do not need to take these into account, because the returns 
from the colonies are not always concurrent. Of the eight iron 
steamers sold from the United Kingdom, there were two sold to 
Italy, both of comparatively small tonnage—224 tons net, and 
342 tons respectively. Austria bought one of 149 net tons; 
Turkey bought a large one, 1205 tons; France, one of 473 tons; 
Denmark, one of 9 tons ouly; and Spain the last one, a 14-ton 
vessel, Most of them were several years old, the two sold to 
Italy being the latest in date. The wood steamer was built in 
1883 and was sold to Spain. Of the wooden vessels we 
have only full particulars of four which were sold to the 
United States, Germany, and Norway; and one of 398 net 
tons, and sold to Greece. The others are simply described 
as being “sold foreign” without the names of the buying 
nations, All of them were comparatively old vessels. It would 
thus appear that we sell—in addition to the vessels we build 
for foreign nations—a certain number of old vessels abroad, and 
that we have thus a market for a limited number of the vessels 
which with us are not so usable. 


ENGLISH V, AMERICAN RAILS, 


Ir was stated a short time ago in the money article of the 
Times that an order for 10,000 tons of steel rails had been 
placed at Barrow from the United States. This statement 
excited some surprise, and figures were quoted to show that 
there must be some mistake. It was mentioned that 33 dols. 
was the price for steel rails in America. In this country £4 15s. 
was the figure fixed by the rail syndicate. Adding freight to 
the duty, British-made rails could not be laid down at a port in 
the United States under 41 dols—that is, a difference of 8 dols, 
per ton. Mr. J. T. Smith, formerly president of the British Iron 
Trade Association, in a letter to the Zimes, shows, however, 
that it is quite possible, under present conditions, to ship steel 
rails to the United States. He says that not only is it true that 
the Barrow Hematite Company has made a contract for 10,000 
tons of rails for America, deliverable at New York, but they 
have got 10s. per ton more for them than the current regula- 
tion price of the Steel Rail Maker's Association. Mr. Smith 
adds that negotiations are now going on, which are expected to 
lead to further business, and points out that the Americans 
would not pay over 50s. per ton more for English-made rails 
unless they were satisfied of their superiority in respect of wear 
over those made in their own country. This order is of special 
importance at the present moment, as it bears out what has all 
along been contended for by English rail manufacturers, that 
Vanderbilt would never have placed his heavy rail contracts in 
this country unless he had been convinced that better value was 
to be obtained through the durability and superior quality of 
the English production. 


PAVING IN LONDON PARKS, 


Wes are pleased to see that a further endeavour is being made 
to render available for foot passengers the means of crossing 
dryshod the wide spaces of open ground which divide our 
metropolitan districts. The quality of gravel used for the foot- 
paths in and about our parks is not of the best quality, and in 
wet weather any attempt to cross these has to be made with the 
certainty of encountering a disagreeable t of soppi 
We have observed that the asphalting of the path which skirts 
St. James’ Park from Queen Anne’s-gate to the steps at the foot 
of the Duke of York’s column is now being undertaken. We 
cannot too strongly commend to our authorities the further 
prosecution of similar works of public convenience. There are 
many localities in which their continuance in so useful a work 
might be recommended ; but we need not go far from the site 
of their present operations to cite a prominent instance. Why 
should the Horse Guards parade itself, traversed as it is daily 
by thousands, and affording, as it does, a very short and most 
convenient cut from Westminster westwards, be for ever left in 
the disagreeable condition we have above named! Surely 
military exigencies do not require that it should be so. Once a 
year only, perhaps, on the occasion of the trooping of the 
colours on the Queen's Birthday,,do any number of troo 
assemble on it, and we cannot ise that their evolutions could 
in any way be interfered with by a few intersecting lines of 
pavement in the directions most frequented. Public con- 
venience certainly demands priority over any such consideration, 
even if there really exists necessity for giving it at all. 


THE COLOMBO WATERWORKS, 


WE notice that the important works which, since 1882, have 
been in hand for the supply of water to the capital of our im- 
portant colony, Ceylon, now approach completion. On the Ist 
August last the water was turned into the main pipe leading 
from the source of supply at Labugama to the chief reservoir 
near the city at Maligakanda. It took from that date to the 
29th of the following month for the water to traverse the whole 
length of the main, as the latter had to be carefully tested as 
the pressure was allowed to increase, and the pipes themselves 
had to be thoroughly washed out. The reservoir at Maligakanda 
presents many important features of construction, but these 
have been so fully described in the “Transactions” of the 
Institute of Civil Engineers that we need not here again detail 
them. The very low levels of the country which surrounds 
Colombo rendered it necessary, in order to secure the required 
head for distribution, to construct the reservoir almost entirely 
above ground level, and the character of the work this involved 
was particularly heavy. In a very few months the 30,000 
inhabitants of Colombo will secure the distribution among them 
of the blessing—great in all countries, but more especially so in 
those of tropical climates—of an abundant supply of pure 
water. Hitherto they have been dependent either upon wells or 
on the supply available in the Colombo lake, the latter source 
being rendered most impure by the ablutions of crowds of not 
over-clean natives, and by the washing of elephants, cattle, and 
horses, together with that of all sorts of vehicles. 


FREEZING BY COLD AIR IN TUNNELLING, 


A RATHER remarkable and novel piece of work is at present 
being carried out in the construction of a tunnel at Stockholm. 
The tunnel passes through a hill on which are built residential 
houses of considerable size, the soil in many places consisting of 
a light wet gravel mixed with sand, not so wet as to form a really 
running mass, but sufficiently so to cause great anxiety in 
connection ‘with the foundation of the houses above, which owing 
to the great depth of material, it would have been an exceed- 
ingly costly matter to underpin. Under these circumstances, 
the contractor, Captain Lindmark, conceived the idea of freezing 
the troublesome material by means of cold air, and some few 
months ago he visited England and purchased one of Lightfoot’s 
patent dry cold air machines from Messrs, Siebe, Gorman, and 
Co, The results of the freezing method havesurpassed‘all expecta- 
tions, The machine has only been at work for a few weeks, and 
already with its aid two five-storey houses have been successfully 
passed under, We hopeearly next year to givea detailed account 
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of the construction of this tunnel, as it presents several new 
features which we believe will be of interest to our readers. 


LITERATURE, 


Egyptian Obelisks, By Henry H. Gorrinae, Lieut.-Commander 
U.S. Navy. London: J.C. Nimmo, 1885, 4to., 187 pp. 
Tus is a handsomely got up account of Egyptian obelisks 
in different countries, commencing with the history, 
application for, and gift of one of Cleopatra’s needles to 
Ameriea, its removal from Alexandria to New York, and 
its erection in Central-Park of that city. This occupies 
about one-third of the book, the remaining two-thirds 
being devoted to accounts of the London obelisk, the 
obelisks in Rome, Paris, and Constantinople; a record of 
all the Egyptian obelisks; notes on ancient methods of 
quarrying and es erecting obelisks, and 
analysis, chemical and’ mechanical, of the granite and of 
materials found with the obelisks. The book is very 
fully illustrated with autotypes and photo engravings. 
The original suggestion of removal of the obelisk to New 
York seems to have been through Mr. John Dixon and 
Mr. Louis Sterne, but in the subsequent negotiations and 

work their names do not appear. 

Both the Paris and London obelisks were transported in 
specially built vessels towed at no great distance from 
donk but even then not without serious difficulties met 
with in sailing. The American needle was transported in 
an iron screw steamer, the Dessong, bought from the 
Egyptian Government for £5100. It was built up in a 
wooden cradle or caisson 83ft. in length, varying in width 
from 22ft. to 30ft. and, 11ft. deep. In this it was floated 
out from the sandy shore to the Government graving 
dock at Alexandria, and there slid into the hold of the 
Dessong through a hole made in her starboard bows. The 
needle weighs 220 tons, and the total deadweight, with 
needle, pedestal, coal, &c., on the Dessong was 1470 tons 
as she made her voyage out from Gibraltar. After leavin 
Alexandria stops to be made for boiler repairs onl 
for replacing a broken screw shaft with the spare one. 
The vessel reached New York 19th July, 1880; on 5th 
August the foundation stone was laid in Central Park, 
and then the obelisk, in a wooden sheathing, was removed 
from the ship’s hold, and transported on temporary balk 
rails and rollers running on iron bars p upon the 
balks, and forming a marine railway—channel irons and 
cannon balls having failed through the cutting of the 
channel irons into angle irons by the balls. A good part 
of the traverse in the Park had to be done on a high wood 
trestle viaduct, but this need not have been done if timber 
had been very dear, nl ny of the object of the viaduct 
being to bring the needle up over its position on the 
pedestal without having to raise it on the spot. The 
needle was surrounded at the height of its centre of gravity 
by a belt with trunnions, and by these supported on a 
steel A-shaped trussed frame or pier, and a over its 
site was simply turned so as to assume the vertical, lowered 
a few inches, and the work completed. The work was 
carried out by the author, and of it he has given an 
preg | account, which is enhanced by the history he 
gives of the needle itself. An interesting and handsomely- 
illustrated account of the removal of the Luxor obelisk to 
Paris, by M. Appolinaire Le Bas, a French naval con- 
structor, written by Lieutenant Schroeder, of the U.S. 
Navy, follows the author’s account of his own work. _ Illus- 
trated descriptions of this operation have appeared in many 

laces, and everyone is familiar with the method of carry- 
ing it out. The account of the removal of the fallen obelisk 
of Alexandria to London, by Mr. Dixon, is also written by 
Lieutenant Schroeder. e re-erection of the Vatican 
obelisk is also by him. These are all clearly written, and 
are instructive as well as interesting; but the book will 
probably be chiefly sought for, less for its engineering 
information than for the general accounts of the obelisks 
still in Egypt, and those which have found their way 
abroad, together with the history of some of their sur- 
roundings, The book is well got up. 


Electrolysis: a Practical Treatise on Nickeling, Coppering, Gild- 
ing, Silvering, the Refinement of Metals, and Treatment of Ores 
by Means of Electricity. By Hirrotyte Fontarng. Translated 
from the French by J. A. Berty, C.E., A.S.T.E.,&c. Thirty- 
four illustrations. E. and F. N. Spon. 1885. 

Or the —_s of many books there is no end, and, the 

remainder of the quotation is well known to our readers. 

It would be difficult to find any other reason for the appear- 

ance of this work except bookmaking. The internal 

evidence shows that the author is merely a compiler and 
not a master of his subject, and that the translator is 
neither a master of the English tongue nor familiar with 
the subject matter of the book. When we are told in all 
seriousness that Mr. Urquhart is “the English author the 
most extensively consulted in all questions of electro- 
chemistry,” p. 103, we feel that some decided expression of 
opinion is needed. The fact—if fact it be—is certainly 
new to the English scientific world. Nor do we suppose 
the practical world would accept Mr. Urquhart’s dictum 
inst that of Dr. Gore for example. Nor would Mr. 
rquhart himself a claim to the prominent posi- 
tion given him. Not for a moment do we wish to detract 
from the just claims of the gentleman mentioned—the 
example is taken merely to show that the author is not well 
acquainted with the standing of English authorities on 
electro-chemical and electro-metallurgical questions. 

_ To return to the book. It contains nothing new. Part 

is written up to date, while part is, to say the least, more 

or less ancient. Comparisons are odious, but in the case of 

a book translated from a foreign language, wherein is 

expected something new or information expressed in a 

simple and clear manner, comparison may be made, 

Taking an — at random, p. 183, we find a formula 

for a bath, as follows :—Potassic carbonate, 3730 

grammes ; potassic cyanide, 570 grammes ; zinc sulphate, 

466 grammes ; cupric chloride, 310 litres; water, 56 litres. 

— separately the various solutions, Add to the zinc 

pr te and to the cupric chloride a part of the dissolved 

carbonate ; dissolve the precipitates which are formed by 


adding ammonia ; introduce the remainder of the potassic 
carbonate and the cyanide, and complete with water.” 

Dr. Gore, in “The Art of Electro-metallurgy ”—Long- 
mans—p. 279, says:—“ Take 124 gallons of water, and 
dissolve in it 100z. of chloride of copper, 20 0z. of sulphate 
of zinc, 24 oz. of cyanide of potassium, and 160 oz. of 
carbonate of potassium ; add the cyanide last.” 

It seems to the ordinary mind that the latter is straight- 
forward and clear, while unless the workman knows how 
to set about the preparation of the former the book is not 
likely to assist him. Then the translator has given some 
of the formula as so many parts to parts, some, as the one 
quoted, with grammes and litres. 

One extract to show the translator’s Frenchified English 
—‘ Bunsen was the first who succeeded in rapidly prepar- 
ing in comparatively large quantities ¢he magnesium, the 
barium, the aluminium, and the calcium by means of 
electricity.” The italics are ours,and serve to show the 
difference between French and English use of the article. 

While the part of the book devoted to practical work, 
pp. 101—256, cannot be credited with information other 
than can be obtained in several English works, the intro 
ductory 100 pages contain some information both useful 
and interesting. Chapters II. and III. are worthy of 
careful study, as is also part of Chapter VII. 

One remark on the preliminary notions, and we have 
done. It is one upon which Mr, Sprague expresses strong 
opinions. What is an ampére, and what isa volt? The 
question seems an absurd one, and yet we doubt if anyone 
will be bold enough to answer it. When the question is 
definitely answered it will be time enough to ask, be 
what units were the data given in the value—Chapter IV. 
—obtained? Certainly not from the ridiculous “legal ” 
ohm of the Paris conference. As a matter of fact, we are 
taking these units something after the manner in which 
boys open their mouths and shut their eyes to splutter 
a whatsoever the comrade pushes into the gaping 
orifice. 


WALTER FLIGHT. 


WE announce with sincere regret the death of a valued 
contributor to our pages. Walter Flight was the son of 
William P. Flight, of Winchester, in which city he was 
born, on January 2Ist, 1841. He was sent after a 
period of D ign at home, to Queenwood College, Hamp- 
shire, in the days when George Edmonson was head master 
and Tyndall and Debus were the teachers of science. From 
Queenwood he went to the University of Halle, where, in the 
laboratory of Professor Heintz, he pursued his chemical studies 
during the winter session of 1863-64. During 1864 and 1865 he 
entered the University of Heidelberg, where in the laboratories 
of the celebrated Professors Bunsen, Kopp, and Kirchhoff, he 
applied himself early to acquire that thorough knowledge of 

e various branches of theoretical and practical chemistry, and 
that marked facility for overcoming experimental difficulties 
which characterise the practised and careful worker. From 
Heidelberg Flight passed to the University of Berlin, where he 
remained until 1867, studying and working in Professor 
Hofmann’s laboratory, and for a time filling the office of his 
Secretary and Chemical Assistant. 

Returning to England in 1867, he graduated D.Sc. in the 
University of London, and in the following year was appointed 
by the senate to the office of Assistant Examiner under Professor 
Debus—his former teacher at Queenwood. On September 5th, 
1867, Dr. Flight was appointed an assistant in the Mineralogical 
Department of the British Museum. Here under the direction 
of Professor Maskelyne, the keeper of Mineralogy, he commenced 
a series of researches into the chemical composition of the 
mineral constituents of meteorites and the occluded gases they 
contain. Many of the methods by which he carried out these 
investigations were originated by him in the course of the 
research, and displayed in 4 remarkable degree his skill and 
ingenuity in chemical manipulation. 

He was shortly after this date appointed examiner in chemistry 
and physics at the Royal Military Academy, Woolwich, and in 
1876 examiner to the Royal Military Academy, Cheltenham. 
For several years Dr. Flight served on the Luminous Meteors 
Committee of the British Association, to which he lent much 
valuable assistance. 

Between the years 1864 and 1883 he was author of twenty-one 
original papers, including “A Chapter in the History of 
Meteorites,” which appeared in a succession of twenty-three 
articles in the Geological Magazine in 1875, 1882, and 1883. He 
was also joint author or contributor of results to many other 
papers, chiefly on the chemical composition of minerals, His 
important memoir on the Cranbourne, Rowton, and Middles- 
brough meteorites was read before the Royal Society in 1882, 
and he was elected a Fellow in the following year. 

In 1884 he was seized by illness which prostrated his mental 
powers, and rendered it needful for him to resign his appoint- 
ment in the British Museum in June last, and notwithstanding 
every care which medical skill or affection of friends could devise, 
he succumbed on November 4th, leaving a wife and three young 
children to deplore his early loss. 


FIREPROOF CEILINGS AND PARTITION WALLS. 


Some time back we noticed the introduction of wire netting 
as a foundation for ceilings in the place of the ordinary wood 
laths. Since then a further development of this invention for 
fireproof construction has been introduced by Messrs. Richard 
Johnson, Clapham, and Morris, of Manchester, in what is known 
as Johnson’s patent rolled wire lathing with iron backing, and 
the special advantages of this lathing as a foundation for fire- 
proof plastering either for ceilings or partition walls were sub- 
jected to a very severe test, with very successful results, at 
Manchester on ‘Tuesday, in the presence of a large number of 
architects, builders, insurance officers, and others. Two huts 
8ft. by 4ft. and 7ft. 6in. high had been erected, alike in every 
respect except the lathing, the ceiling and sides of one being 
plastered on wood laths in the ordinary way, while in the other 
Johnson’s patent wire lathing was the surface for the plaster. 

The back of the wood lathing hut was constructed to repre- 
sent one of Johnson’s fireproof partition walls constructed solel, 
of iron with rolled wire lathing. The huts were filled with 
shavings and dried wood in equal quantities, and upon these in 
each case half a gallon of benzine spirits was poured. These 
were fired simultaneously under the superintendence of Mr. 
Tozer, the superintendent of the City Fire Brigade. In eight 
minutes the fire to show through the sides of the hut 
constructed of wood laths, in ten minutes it had broken com- 
pletely ‘through, in twelve minutes it had broken through the 
top, and in less than a quarter of an hour, if a room had been 


above it would have been set on fire. In the hut constructed 
with the patent wire lathing the fire ap to have compara- 
tively little or no effect, and although a second supply of fuel 
was thrown in, it had suffered less damage in twenty-five minutes 
than was shown on the wood lath hut after the burning of eight 
minutes. At the end of twenty-five minutes the fires were ex- 
tinguished, and it was then found that while the hut built in 
the ordinary manner was almost entirely wrecked except the 
back, formed of Johnson’s fireproof partition, the other hut had 
no external marks of injury, while internally beyond a discolora- 
tion and slight cracking of the surface of the plaster, it was also 
practically intact. Auother advantage alsodemonstrated was that 
whilst in the wood lath hut the pouring in of the water to put out 
the fire resulted in the plaster giving way, it had no apparent 
effect whatever upon the wire-lathing plaster. The accompany- 
ing illustration shows pretty clearly the construction of the 
rolled wire lathing. It is formed of galvanised wire netting 


rolled after manufacture to stiffen it. The netting is not 
stapled direct to the joists, but thin slips of iron A B half an 
inch wide, coated with varnish to prevent rust, are just fastened 
by special staples edgeways across the joists from 6in. to Qin. 
apart. The netting is then spread on this iron backing and 
stapled to the joists, from which, however, it is always separated 
by the width of the slip of iron A B. By this arrangement 
it will be seen that plaster can key under the thickest joist or 
beam. The fire-proof partition walls, as tested in the above 
trial, are intended to supersede the ordinary studded walls and 
brick partition walls. The wood framework of the partition is 
replaced by angle iron, covered with galvanised rolled wire 
netting instead of laths, and the whole is then plastered in both 
sides, The same principle, it may be added, can be applied to 
make a fire-proof roof. 


THE THEORY OF GAS ENGINES. 


In the case now pending, Otto v. Steel, much importance 
has been attached to a paper by a French savant, M. Beau 
de Rochas, entitled ‘“ Nouvelles Recherches sur les Con- 
ditions Pratiques de plus Grande Utilisation de la Chaleur 
et en General de la Force Motrice.” This paper was pub- 
lished in Paris in 1862. We give a translation of it, 
not only in order to make the course of events clear 
in the case of Otto v. Steel, but because it is really a very 
valuable contribution to the theory of heat motor engines. 


6.—Combined gas and steam motor.—When we examine what 
takes place in the combustion chamber of the gas-fired boiler above 
described, we are struck with the enormous volume which gas s 
raised to a high temperature attain. If the combustion, on the 
other hand, takes place at constant volume the dilation will be 
replaced by an equally considerable accession of elastic force, and 
the return to the original pressure by means of expansion will 
give precisely the same volume at the same temperature as if the 
heating had originally taken place under constant pressure, It is 
directly evident from this that in the mere fact of combustion 
there may be a production of power of an order of considerable 
greatness, and completely independent of that which would after- 
wards result from the formation of steam by the cooling of tke 
burnt gases. From which we conclude that the complete utilisa- 
tion of the phenomena of combustion requires that we should at 
the same time profit by the elastic force which can directly 
acquire from combustion at constant volume, and the elastic force 
which they can subsequently communicate to steam by giving up 
to it their dilating heat, a heat which is identically the same as if 
they had been heated without producing an excess of elastic force 
over the surrounding pressures. This complete utilisation would 
have been manifestly impracticable with the use of solid combur- 
tibles alone. It becomes infallible on their previous conversicn 
into gases, which are themselves combustible. And such is the 
immense final result of the invention of gas furnaces, the priority 
in which belongs to Messrs. Thomas and Laurens, but in respect of 
which it is only fair to afford considerable recognition to the 
scientific labours of Messrs. Helman, in France, and Faber Dufaur, 
in Germany. We must henceforth, then, consider as essentially 
incomplete—and so consider from our knowledge of the cause—aul 
gas engines alone and steam engines alone, and it is easy to demor- 
strate that the one is necessarily the normal complement of the 
other. The action of gases as vehicles of motive force assumcs 
the previous starting of the motor apparatus, for precisely 
because gases exist mB formed and cannot do work without 
expansion, they are incapable of setting themselves to work ard 
can only enter as active agents into a system already in motion. 
It is for this reason there have never been and there never will be 
gas engines, whatever their principle, which can be applied to cases 
in which the starting requires more or less powerful or rapid 
effort without the simultaneous concurrence of some exte’ 
force. Gas engines pure and simple are, therefore, essentially 
engines of small powers. Steam engines, on the contrary, are 
capable of the most powerful direct action, but at the price of an 
excessive expenditure of heat. That is, in effect, how M. Reg- 
nault expresses himself on this point—Comptes Rendus, 18th 
April, 1853:—‘‘In air motors—allowance being made for exterior 
losses and for mechanical obstacles which may present them- 
selves in practice—all the heat expended is utilised for working 
power, while in the best steam engine the heat utilised in mechan- 
ical labour is not the twentieth part of the heat expended, and it 
is even much less in most cases.” This normal inferiority of 
return is a certain sign that steam alone cannot be a truly econo- 
mical agent for the transmission of work, but the very mechanism 
of its formation makes it the indispensable starting agent. Such, 
then, is the proper use of steam, to be, if not the preponderating- 
expansive power, at least the finger always ready to press the 
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trigger. This proposition may appear in contradiction to certain 
facts which would tend to establish that it is difficult to obtain 
from gases a great power of expansion. The permanent gases 
appear in fact perhaps even more sensible than vapours to the 
various causes of loss of heat. But we must distinguish between 
normal losses and accidental losses, notably by dispersion. Per- 
manent gases ought to be considered as vapours infinitely below 
their point of saturation, and it is impossible that they can restore 
in any case one particle of their specific heat, and it follows from 
this they ought in working to cool at a much greater rate than 
vapours. But it is of little importance whether the curve of pres- 
sure falls more or less rapidly on ex ion if the useful effect is 
in the end more considerable. As for the accidental losses, if in 
combining the gas engine with the steam engine we arrange things 
in such a way that these losses are turned more especially to the 
profit of steam raising itself, we have realised the maximum 
practical effect, for even if gases are really difficult to handle, it is 
chiefly by reason of their great dispersive power, and if the losses 
accruing under this head, already supposed as reduced to their 
possible minimum, are besides put to their best possible use in a 
corresponding production of steam, we have all the useful effect 
of the steam, as hitherto, plus that which we can obtain from the 
elastic force of the gas itself. In lusion, it is y to 
observe that among the necessary and rational conditions of trans- 
mission of force, the first appears to be the very existence of a 
mass of superabundant heat, and the limit of practical utilisation 
of this is manifestly arrived at when the quantity of heat neces- 
sary for the formation and maintenance of this mass is brought to 
its lowest point by disposing in their rational order the only 
physical agents which we can generally use, namely, fuel, air, and 
water. This is the leading idea of the mixed gas and steam 
motor, a natural consequence also of the application of gas fur- 
naces to the heating of steam boilers. The simultaneous utilisa- 
tion of the expansive force of gas and steam will generally require 
the employment of two sets of cylinders, viz., those in which com- 
bustion is effected and steam cylinders. The most simple arrange- 
ment will consist in making the in-draught of gas from the cupola, 
and of the fresh air for bustion by the suction of the 
gas cylinder itself, and in forcing out after their expansion the 
burnt gases in the steam boiler, the exhaust of the steam cylinder 
will then serve most readily to diminish the cushioning of the gas 
cylinder by facilitating the expulsion of the burnt and cooled air 
out of the engine, at least unless we can find a more useful 
employment of the steam in condensing it. There being nothing 
requiring modification in the arrangement of steam cylinders, the 

ractical use of which appears to have followed close upon their 

ing perfected in each particular case, we will only occupy our- 
selves here with the designing of gas cylinders, the practice in 
which is much less advanced. We shall distinguish two general 
cases according as the gas to be burnt is taken at atmospheric 
pressure or is previously compressed. 

A.—Arrangement without previous compression.—C 
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temperature corresponding to a given proportion of combustible 
gas, and consequently to a known pressure after combustion, there 
is a certain length of suction—we should say “ inlet” in case of a 
steam cylinder—for which the work developed in the cylinder is a 
maximum. The variation in amount of suction answering in each 
case to the maximum of work, being confined within narrow limits, 
the use of a slide will perfectly suffice to obtain the greatest varia- 
tion in the yield of combustible gas. The arrangement, therefore, 
of the gas cylinders in the case in question can be made in the 
simplest manner with a common slide valve, modifying, it is always 
understood, the forward and backward movements of it, to meet 
this particular requirement. 

B.—Arrangement with previous compression —The arrangement 
before described appears certainly the simplest that could exist. 
It will perhaps be the only one applicable to locomotives. Then 
the increase of utilised power resulting from it will certainly be 
clear gain and without any doubt out of proportion to the cost of 
setting up. But the true conditions of the best employment of the 
elastic force of gases, at least its most important conditions, are not 
there observed, and simplicity is perhaps only acquired at the 
expense of utility. These conditions, in fact, are four in number— 
(1) the greatest possible cylinder space with the least possible 
exterior surface ; (2) the greatest possible quickness of action; (3) 
the greatest possible expansion; and (4) the greatest possible pres- 
sure at the commencement of the expansion. The dispersive 
power of gases, so favourable to the use of boiler tubes, is evidently, 
on the contrary, an obstacle to the utilisation of elastic force 
developed in the gaseous mass. Now, we have seen that in the 
case of boiler tubes the efficiency—that is to say, the heat trans- 
mitted—was proportiunal to the diameter of the tubes. The loss 
would, therefore, be in inverse ratio to the diameter in the case of 
cylinders. But that is only applicable to cylinders of very small 
diameter, and the loss decreases in reality in a more rapid propor- 
tion than the diameter increases. Therefore an arrangement 
which, for a given consumption of gas, will give cylinders of the 
greatest diameter will be that with which the greatest direct utili- 
sation of heat will correspond in this respect. We equally conclude 
from this that, as far as possible, we must only employ one gas 
cylinder in each separate machine. But dispersion depends also 
upon time. Cooling, then, will be as much greater, other things 
being equal, as the working pace is slower. Now, a more rapid 
working pace seems to imply as a consequence cylinders of a smaller 
volume; but this contradiction disappears when one reflects that 
the length of stroke is not necessarily related in an invariable 
manner to the cylinder volume for a given expenditure. In like 
manner as for the elastic force of steam, the utilisation of the 
elastic force of gases requires that the expansion should be the 
most prolonged possible. In the arrangement above described 
there is a maximum of expansion for each particular case. Thus 
the effect is necessarily limited. The advantage, therefore, rests 
with an arrangement which will permit of giving back to the 


gas and fresh air are drawn in during a portion only of the stroke 
of the pistons of the gas cylinders. These cylinders thus perform 
the function of suction bellows by drawing in air for the supply of 
the cupola. Taps and valves regulate the access and proportions 
of the two descriptions of gas. The mixture is effec at low 
temperature, in conduits arranged for that purpose, and ignition 
is produced by known pr The vol of the gas and 
steam cylinders are arranged in accordance with the expenditure 
of the two fiuids. Nevertheless, the steam cylinders ought to be 
of themselves powerful enough to start the whole machine. It 
could then be arranged, according to circumstances, that the steam 
throttle valve might be entirely opened for the purpose of starting, 
and normally more or less closed during working. The high tem- 
mage produced in the gas cylinder by direct combustion would 
@ cause of speedy destruction of the machine, if the walls were 
not maintained at a very low relative temperature. This low tem- 
perature would be an energetic cause of cooling in the gases, if it 
could not be met by other arrangements. But there will always 
be only a very slight drawback from direct utilisation if the heat 
thus dissipated gives return in producing steam. The gas cylinders, 
as well as their frames, will therefore be surrounded by water, and 
placed, by means of their exterior surfaces, in communication with 
the boiler in such a way as to ensure the circulation of the water 
and the creation of steam. The elevation of temperature, even if 
very great, would otherwise cause no sensible inconvenience with 
the walls maintained at a constant temperature. It must be 
understood, in fact, that the metal walls, even though we suppose 
them to be very thick, can always transmit the total heat furnished 
to them without their temperature at the point of contact with 
the hot air being ever able to rise to an appreciable extent above 
that of the boiler. The coating of air in immediate contact with 
the wall will always then be in instantaneous equilibrium of tem- 
perature with it. The propagation of the cooling through the 
— mass will otherwise always proceed in accordance with the 
ws of dispersion—that is to say, in proportion to time and to 
distance. An analogous action takes place in the piston faces, in 
the castings in front, and in the piston-rod, for these surfaces 
incessantly exchange radiated heat, and cannot therefore differ 
sensibly in temperature. The temperature of the gaseous mass, 
for a given position of the piston, will be highest then in those 
parts furthest from the cool walls. It will at first only vary slowly, 
and will only commence to fall really suddenly at a small distance 
from the same walls, The conditions of procedure then will not 
be sensibly different in gas and steam cylinders; there will be 
nothing to change essentially in the pistons, stuffing-boxes, &c., the 
lubrication of which can be effected by ordinary processes. The 
work produced being in proportion to the pressure produced by the 
combustion, it is desirable to preserve the highest possible value of 
this factor, for we can always regulate the strength of the machine 
accordingly. Besides, it is the special advantage of gas engines 
that they admit, without danger, of pressures in the cylinders in 
which combustion takes place which would be unattainable in a 
steam boiler. Now, we attach in practice a greater and greater 
value to increase of pressure, and with reason, for in pressure 
alone lies not only the cause of motion, but, above all things, 
the utilisation of force. Pressure being in inverse ratio to the 
temperature before ignition, it is important that the gas from the 
cupola should be, as far as possible, cooled before its entry into the 
cylinder. With this object the boiler will be furnished with two 
systems of tubes, one on the side of the cupola, the other on the 
side of the exhaust, in such a way as to form two interior com- 
ments, separated at least by a partition impermeable to air. 

e fire-proof jacket of the interior cylinder will be done away 
with as useless in the case in question. Consequently, the com- 
bustible gas will be drawn from the first compartment, after 
having traversed the tubes in it, and being brought to the tem- 
perature of steam or thereabouts. The burnt gases will be driven 
into the second compartment, and discharged by the chimney after 
being equally cooled. The condition of things of which we are 
treating requires that the steam should be of the lowest pressure 
possible. It must not descend, however, below the point at which 
the temperature will be insufficient to cause the precipitation of 
the calcareous salts in the purifying apparatus, which is in this 
case absolutely indispensable. The pressure in the boiler, there- 
fore, should never exceed six or seven atmospheres.* The pres- 
sure is, moreover, proportional to the temperature of combustion. 
This temperature will be highest when we only admit the amount 
of fresh air absolutely necessary for combustion. It is to these 
particular conditions of air supply that the maximum effect of the 
engine will evidently correspond. The effect will diminish in pro- 
portion as, in accordance with the work required, we admit a 
greater or less excess of air, or, what comes to the same thing, we 
more or less close the regulator of the cupola. But even in the 
case in which the duty of the engine is smallest, it is still desirable 
to work with the maximum useful effect. Now, for a combustion 


hine that which we may call the free play of the expansion, 
that is to say, the power of expanding so far as we may think it 
convenient within the limits only imposed by the nature of things. 
Finally, the utilisation of the elastic force of gases still depends on 
one element which is entirely their own, but which is at bottom 
intimately connected with the utility of prolonged expansion. This 
element is compression, which should be the greatest possible for 
the greatest effect. It can be easily seen that we are dealing here 
with heated expansion obtained after cold compression, which is a 
way of prolonging the expansion in some sort inverse to that which 
consists in causing a vacuum, a way to which steam could not adapt 
itself, it being always understood that all compression causes 
inevitably an equivalent condensation in such a way that, even sup- 
posing steam to be combustible, instantaneous heating would be 
rendered impossible by reason of it. We can therefore theoretic- 
ally get as indefinite a utilisation of the elastic force of gases by 
compressing them indefinitely before heating, as we can get an 
indefinite utilisation of the elastic force of steam by indefinitely 
prolonging expansion. But practically we soon attain an impas- 
sable limit. It is that at which the raising of temperature due to 
previous compression brings about spontaneous ignition. In fact, 
in their continuing compression we shall only recover from the 
expansion up to this same point the work furnished by compres- 
sion, less the loss occasioned by all useless action. There, then, is 
the limit imposed by the nature of things, and the final advantage 
in respect of utilisation will rest with an arrangement which will 
permit of its attainment. The question being thus propounded, 
the sole arrangement really practicable consists evidently in forth- 
with employing but one cylinder, so that it is the largest possible, 
and further in reducing the resisting movements of the gases to 
their absolute minimum. Then, and for the same side of the 
cylinder, we are naturally led to execute the following operations, 
in a period of four consecutive strokes:—(1) Suction during an 
entire stroke of the piston; (2) compression during the following 
stroke; (3) ignition at the dead point and expansion during the 
third stroke; (4) forcing out of the burnt gases from the cylinder 
on the fourth and last return stroke. The same operations being 
reproduced on the other side of the cylinder in a similar number of 
strokes of the piston, there results a particular sort of single-acting 
machine, we might say of half power, but which evidently satisfies 
the condition of Jargest possible cylinder, and at the same time that 
condition, which is still more important, of previous compression. 
We see at the same time that the velocity of the piston is the 
greatest possible in relation to the diameter, since we do in a single 
stroke the work for which we should otherwise take two, and we 
evidently cannot do more. The temperature of the gas coming 
from the cupola is appreciably constant. That of the external air 
relatively varies phe between narrow limits. Then the initial 
temperature of the mixture at the t of the suction into the 
cylinder will also be appreciably constant. It will therefore be 
possible to determine the limit of compression at which ignition 
would become inevitable, and to arrange the machine accordingly. 
We shall thus constantly have the absolute maximum effect for 
each proportion of combustible material. We shall at the same 
time be freed from the intervention of electricity, for, the starting 
being effected by the action of the steam, the gases need never be 
introduced until the speed shall have become sufficient for ignition 
to be produced with certainty. Inall cases compression will favour 
instantaneous ignition by helping complete mixture, and in raising 
the temperature. In fine, and with an initial temperature corre- 
sponding to a pressure of five to six atmospheres in the boiler, 
ignition will be spontaneously produced with a degree of compres- 
sion reaching to about a fourth of the original volume—at least, if 
we neglect the effect of dispersion. Then the pressure after 
ignition would attain barely thirty atmospheres, and as we are 
dealing here with the case in which combustion is effected without 
excess of air, the pressure would necessarily be lower in all other 
cases. It is therefore probable that in many cases we can really 
attain the absolute limit of utilisation. To sum up, while mani- 
festly lending itself, in the completest possible manner, to the 
utilisation of elastic force developed in the gaseous mass by com- 
bustion under tant volume, the arrangement now in question 
is not less simple than the preceding one—at least, unless we con- 
sider asa lication the ity, or rather the convenience, of 
employing in some cases distribution by clack valves. This distri- 
bution is generally the most advantageous, and there is nothing to 
prove that it is not generally applicable even to locomotives, and, 
above all, to the case in question. 


GOODS ENGINE, INDIAN STATE RAILWAYS. 

A SHORT time since, the Indian State Railways invited tenders 
for some heavy locomotives, built to d , illustrated on page 
436. The specification was of the usual character. They are 
i led tender engines, with 18in. cylinders, 26in. stroke, and 


= Here there is, however, a question of maximum for the total work of 
the gases and of the steam which in 


we can only indicate in passing. 


4ft. 3in. wheels. The tractive pressure is 165 1b, per pound of 
average cylinder pressure, 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents, 


DR. LODGE’S MECHANICS, 

Sir,—Mr. Muir’s courteous and intelligible letter scarcely 
demands a reply from me, Indeed, seeing that he plainly tells me 
that I am a liar, many of your readers will no doubt feel some sur- 
prise that I reply at all. As, however, it is important that a good 
definition of inertia should take the place of the foggy and un- 
satisfactory definitions which now obtain, I take the opportunity 
given me by Mr. Muir and quote Dr. Lodge’s own words from the 
last volume of THE ENGINEER, page 380, middlecolumn, ‘“‘‘ #, 11, 
goes on to illustrate inertia as the capacity of a body for motion” — 
the italics are Dr. Lodge’s—‘‘Yes. That is a very good way of 
meng J it; inertia is the ratio of Force to acceleration produced 

y it, and is thus somewhat analogous to what is called capacity in 
heat and electricity. Iam obliged to him for the idea.” This is, 
I think, at once precise and conclusive. 

It is evident either (1) that Mr. Muir does not know what Dr, 
Lodge has written, or (2) that knowing it, he wilfully makes mis- 
statements concerning it. This is a dilemma. He can have his 
choice of horns. 

He has evidently not read much about dynamics or he would 
know that the definition of momentum is “‘ Quantity of Motion.” 
We cannot suppose that there is a quantity of motion in a mass of 
matter without assuming at the same time that the mass of matter 
can contain it, has capacity for itinfact. My definition of inertia 
is a corollary to the generally accepted definition of momentum. 

Mr. Muir could just now employ his time better in reading than 
in writing. Occupation of this kind would keep him from inditing 
such statements as those he has made concerning attraction, in 
which no one with the smallest pretension to scientific education 
believes. To Mr. Muir is, however, due the credit of an entirely 
novel proposition, viz., that motion may become distance, which is 
equivalent to stating that the temperature of boiling water is the 
distance from the earth to Neptune. Mr. Muir must not be sur- 
prised if I decline to take any further notice of his letter. 

London, November 23rd. #, 11, 


Srr,—Notwithstanding I1.’s” contemptuous opinion of my 
knowledge of the fundamental truths of physical science, I feel 
sure he will answer with the explicitness and candour becoming a 
true philosopher the few questions which I still venture to ask 
him :—(1). What is Dr. ge’s definition of motion’ 

(2). How does ‘‘®, TI.” ascertain the mass of a body when he 
is making numerical evaluations of formule which involve the value 
of the mass ? 

(3). Which of his statements about acceleration is true? They 
cannot both be. (@) The acceleration produced in a given time by 
a given cause wiil vary directly as the mass of the thing accele- 
rated. (4) If we double our mass it will take just twice as long, 
or twice as much force to double its velocity as it did before. 

(4). How does he reconcile the two contradictory statements 
about inertia? (c) Inertia is in no sense or way affected by the 
weight ; it varies directly as the mass of the bodies. (d) Inertia is 
simply the reciprocal of momentum. 


November 26th. W. Donatpson, 


TRADES UNIONS AND PIECE-WORK. 

Sir,—The letter from ‘‘ A Young Fitter,” published in your last 
issue, calls for some reply. Your correspondent is in error in 
supposing that the eminent firm he mentions is an exception 
among engineer employers in dealing fairly and honestly with its 
workmen. I feel confident that no respectable firms would sanction 
the proceedings he mentions. If they did, there are only too many 
solicitors who would take the men’s case up, and obtain the money 
due to them. I have sometimes found that men, after receiving 
their balance on piece-work, were dissatisfied, and believed they 
had not been fully paid up; but I have always found that this idea 
was based on an imperfect knowledge of the elementary rules of 
arithmetic. Large fortunes have no doubt been made in the past 
be manufacturing engineers equally so with other trades and pro- 
fessions; and even now e incomes are still made by a favoured 
few. Surely this is an advantage to the working class, as it 
encourages capital to embark in the trade, and therefore gives 
employment to more workmen. If the objects of the Trades 
Unions are to compel the masters to carry on their business without 
a fair profit, then their success would soon make both masters and 
young fitters as extinct speciesas the Dodo. For every firm who 
have made a fortune by engineering it would be easy to mention 
double the number who have lost their whole capital. Very 
many firms are now carrying on business without profit, and even 
in some cases at a loss, the workmen being the only class to derive 
any benefit by their doing so. 

e argument that day-work employs more men than piece-work 
would be quite satisfactory if the amount of work to be obtained 
was constant, and if we had not to compete at a great disadvantage 
with foreign nations paying far lower rates of wages. My grievance 
with the Trades Unions is, that just at the present time, when 
every reduction in cost price is so valuable to the employer as a 
means of pushing his wares, they take this inopportune period to 
throw increased difficulties in the way of cheapening production by 
os their veto on the increased use of the piece-work system. 

venteen years’ experience of mechanics convinces me that ‘‘A 
Young Fitter” libels his class. I have found them to be, as a 
rule, quite the opposite to what he states them to be. I know 
scores of cases where mechanics have saved money on piece-work, 
and either set up as masters themselves, or invested their money 
in some other trade or business. They could not have done this 
on their ordinary rate of wages Some of our most respected and 
successful engineer employers have risen from the ranks. Surely 
it is an advantage to all good and steady workmen to have such 
opportunities of improving their position. The Trades Unions are 
at present managed for the benefit of the worthless workmen at 
the expense of the good. The latter can almost always obtain 
employment, and seldom sponge on the Club funds. We call our- 
selves a Free Trade nation, but how can we deserve the title when 
some of the most powerful societies in the king revent thou- 
sands of workmen from entering into contracts for doing work by 
the piece? If ‘‘ A Young Fitter” is a smart workman, will leave 
his Union, and take piece-work, the summit of his ambition may 
yet be gratified by his name appearing at some future date in the 
** Wills and Bequests ” column of the Illustrated London News. 

London, November 25th. A Lonpon Master. 


LOCOMOTIVES FOR NEW SOUTH WALES, 


S1r,—I notice in your last week’s issue the question about the 
twelve locomotives for New South Wales. I guess the reason why 
they are advertised in America is because the engineer of the 
railway is an American, Our colonials seem to prefer Americans 
and American articles. I understand from a friend just returned 
from Australia that this gentleman was recently on the New 
Zealand Railways, where such a fuss has been made about the loco- 
motives from America, which you illustrate in this week’s issue. 
I cannot see anything about them tocrack about; but for the bogie 
chimney, and wood house, I could fancy I saw the old six-whee'! 
coupled Bury locomotive of my youth, with bar frame, cast iron 
wheels, and no platform; it is a scarecrow-looking engine, that an 
English engine will very soon run into a cocked hat. 

rom illustrations I have seen in your paper I should think they 
are designs of engines that the Baldwin Works have always on 
hand, or a good many parts of them. No wonder if, when the 
Americans gained the appointment on the New Zealand Railways 
in the first instance, he would introduce that style; cons aaa, 
it would be an easy matter for the Baldwin Works to supply those 
engines in the time stated, as, if they had no parts in progress, they; 
would have all drawings, patterns, and tem; rinbree| wm 9 
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With the competition in the home and colonial markets John 
Bull is having, or rather not having, a lively time of it; in fact, I 
shall soon fancy he is about yowee out, and he had better form an 
alliance with America and Germany, unless the new Parliament 
will take some steps to secure our trade and appointments to our 
countrymen, or else relieve us of some of the heavy taxation and 
other penalties we have to carry in the race for trade with the 
before-mentioned competitors. We are continually having it 
dinned into us about imitating others in technical education, &c., 
to the better compete against these well-educated countries; but 
my dull brain cannot comprehend why these educated people stick 
to protection, while John Bull in his ignorance has adopted the 
advanced and enlightened principles of free trade. 


November 28th, BRITISHER, 


ROLLER MILLING, 

Sirx,—I notice on page 395 of your last issue amongst the 
“Miscellanea,” a note on flour milling, which note, based no doubt 
on particulars supplied by Mr. Carter himself, would convey toany 
wre mird (1) that Mr. Carter built the first complete 
roller mill in this country ; (2) that the most considerable number 
of roller mills in the North of England and possibly elsewhere 
have been built by Mr. Carter. Now, the facts are :—(1) That the 
first complete roller mill plant without the use of millstones, both 
in England and Ireland, was built by me. (2) By far the largest 
number of complete roller mills constructed in this country by any 
milling engineer, including also the largest and most important 
roller mills for single firms, have been built by me. 

The number of mills erected by me and working on my system 
in England, Scotland, and Ireland is now about 150. The number 
of mills now in the hands of either my millers, erectors, or engi- 
neers in England, Scotland, and Ireland alone, i.e., mills not yet 
finally delivered over to their owners as finished, and’ mill plants 
on order, is nineteen, as per d list. This list contains 
amongst others the third order for Mr. Seth Taylor, the largest 
London miller, for his St. Saviour’s mill, which was recently burnt 
down. When this plant is finished Mr. Taylor will have a produc- 
tive power of at least 100 sacks, of 280 lb. each, of flour per hour, 
i.¢., a8 my mills are worked 144 hours per week, the consuming 
power of Mr. Taylor’s mills will be 2500 tons of wheat per week. 

In the single city of Liverpool alone more than one million 
sacks of flour are made by my machinery in nine or ten different 
plants. In the towns of Leeds and York I have put up about half- 
a-dozen mills in each ; and the same in Glasgow, Belfast, &c. In 
the face of these circumstances, I venture to think that the note 
in vee a ought in fairness to have been differently worded, and 
I, therefore, request you to be good enough to insert this correction 
in your next issue. 

, Mount-street, Manchester, 
November 26th, 


Henry Simon, M.1.M.E, 


TECHNICAL EDUCATION AND ITS PROFESSORS, 
S1r,—Your correspondent ‘‘G.” in your last issue, attaches no 
value to the combined study of practice and theory in engineering. 
No doubt many of your readers have in their experience met with 
designs of all kinds of engineering work which appeared to be 
perfect to the designer on paper. When the drawings have been 
put into the workshop they have been found to be i ticabl 


net head in the guide blade chamber can be utilised. Has he 

arrived at this conclusion by working out his own equations’ If so, 

I am sure your readers would like to see the details of the numeri- 

cal calculations, W. DONALDSON, 
November 26th. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 21st. 

THE week’s business in the heavier industries shows a full 
volume, in the light industries a restricted volume, in wholesale 
and manufacturing circles. In retail channels a gratifying distri- 
bution is maintained according to the evidence furnished by agents. 
jobbers, and branch houses in the West and South. This improved 
feeling has given an impulse in manufacturing circles in the New 
England and Middle States, In the Western States less general 
activity is noted, as the effects of the addition of new capital in 
circulation has not yet penetrated that far. 

The statements of improving activity next year are based on 
such facts as these. The railroad managers are in closer unity than 
for two years, and additions to mileage are announced. The 
volume of idle money is declining, and scores of new pace call- 
ing for much money are to be pushed, A great deal of machinery, 
rolling stock, locomotive capacity, &c., has worn out, and replace- 
ment has now begun on a large scale. The trans-Mississippi 
region has received a large new population, and markets are 
developing. The extensive investments of manufacturing and 
railroad capital in the Southern States have created valuable and 
permanent markets there, and finally the exportation of manufac- 
tured articles has reached a point where makers are much en- 
couraged to work foreign markets through agencies more vigor- 
ously. The danger to which the healthy condition of things is 
most subject is the overdoing of the markets. This danger is 
being offset by trade combinations, and by the conservative 
management which has taken deep hold on all American manufac- 
turing and railroad interests. The demand for railroad material 
—— large. Four locomotive works have quite recently booked 
orders for some sixty engines, and car-builders are increasing their 
car-work engagements. 

Steel and iron rods continue in good request at 41 dols. to 
42 dols., and the sale of tin and terne-plates shows no falling-off. 
Copper is quiet and slightly weaker. Supplies are large, and new 
sources are to be develo Several mining companies have been 
formed to develope rich mining properties within easy railroad 
reach of the works connecting with the city of Mexico. The 
mineral and fuel resources of the region lying between the South- 
Western border and that city are being studied by experts, in the 
pay of investors. Important bridge-work is now under considera- 
tion, and the capacity wiil probably be fully employed all winter. 

The Baltimore and Ohio Railroad managers to-day refuse to 
acquiesce in the trunk line combination agreement, unless that 
road is permitted to use the Pennsylvania tracks from its present 
terminus to New York city. 

Railroad stocks are moving in large blocks under a speculative 
impulse, in the hands of the leading manipulators, but the rank 
and file, whose well-grown fleeces are wanted, bleat quietly in the 


or costing too much ; practical engineers have ridiculed simple 
theory ; castings are designed in such a manner as to be very 
difficult to produce, and on which only the best skilled labour can 
be 4 oye Forgings are made of such intricate form, unnecessarily, 
as to be very costly to make. If-simple theory only were studied 
as ‘* G.” suggests, public and private work would be saddled with 
costly incompetence ; besides which, all good theory must progress 
with constant attention to practice. 

Of course, if professors neglect their students there is just cause 
for indignation, but there is no reason whatever why this subject 
should be introduced by your correspondent, when he assails the 
accepted method of acquiring engineering skill, because the com- 
plaint is clearly attributable to personal — 


KEMRETH AUSTIN. 
Saltley, Birmingham, November 24th. 


ROLLED GIRDERS. 

Srr,—In your review of the ‘‘ Iron and Coal Trades—Wales and 
Adjoining Counties,” in your issue of the 13th inst., after expressi 
a lament of the ironmasters as to the longevity of steel rails, an 
the desirability of finding some fresh field for the employment of 
steel, you remark, ‘‘ The query is, to what _ can steel be 
applied?” and notice a suggestion from one of your correspondents 
as to its use in pit props. Why do not our ironmasters in these 
dull times apply themselves to the manufacture of steel rolled 
joists with unequal flanges, and endeavour to divert to their own 
works the large orders which are sent to Belgium for the un- 
scientific sections—equal flanged—so extensively used in this 
country. There are, no doubt, sound reasons why thcy have not 
before gone in for the manufacture of rolled joists in competition 
with the Belgian and French works, but as there is great room for 
improvement in the sections now made, and as times are so bad, 
one would imagine so obvious a field would have been worked 
before this. J. J, FLETCHER, 

73, Gracechurch-street, London, November 20th. 


THE MINING EXHIBITION, GLASGOW. 

Srr,—We notice several inaccuracies in your report of the Mining 
Exhibition at Glasgow in describing our installations and exhibits. 
In the first place there is not 6in. clearance between the armat 
and field magnets of the dynamo machine as you state, but 
only sin. Secondly, our stall was illuminated by thirty incan- 
descent lamps of 20-candle power each, and not thirteen lamps 
varying from 28 to 100-candle power. We showed lamps of from 
10 to 100-candle power of our manufacture, but these were in 
addition to those used for illuminating the stall. If you will 
kindly insert these corrections in your next issue we shall be much 
obliged. We write this as you will no doubt see that the mistakes 
arose in the hurry in giving your able correspondent the informa- 
tion, W. C. TEALE, Managing Director. 

(For the Simplex Electric Light and Plant Company.) 

Valley Mill, Eccles, Manchester, Nov. 24th, 


STEEL PLATES IN THE NORTH OF ENGLAND. 

S1r,—The account of excentric behaviour of steel keel-plates 
being used in a north-east coast shipyard, and made in a well- 
known company’s works, is apt to create misunderstanding in the 
minds of — not intimately acquainted with the various pro- 
cesses of steel manufacture. 

The mysterious cracking referred to has not been experienced 
the makers of ship steel by the Siemens process, and thousan 
upon thousands of tons have been “—e - But uncertainty of 
behaviour and want of uniformity of quality are characteristics 
of steel manufactured by the Bessemer or basic processes, 

Is it not possible that slabs made by either of these methods 
ma; with Siemens plates ? STEEL, 


EFFICIENCY OF TURBINES. 

Sir,—I regret to find that Professor Smith refuses to give 
straightforward answers to my questions, Was not his object in 
riting the papers to enlighten the public? In my previous 
letter I pointed out that Professor Smith had given two totally 
different definitions of the meaning of the letter m. Has he no 
explanation to give ? 

ether Professor Smith’s silence is or is not to be taken as 

an affirmative answer to my questions, anyone who cares to study 

the equations referred to will see that the answer must be in the 
tive, and must draw his own conclusions, 

Professor Smith affirms that much more than 78 per cent, of the 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE progress of the elections again occupied much of the thought 
upon ’Change in Birmingham this—Thursday—afternoon, and in 
Wolverhampton yesterday. The uncertainty which at present 
prevails as to the ultimate balance of power is influencing pig 
iron makers outside this district, but who send large deliveries 
here, to postpone definite replies to inquiries from their representa - 
tives, made on behalf of consumers, touching the terms upon which 
they will accept next year’s business, 

Pig buyers continue their offers to purchase forward throughout 
the first three, six, or nine months of 1886, but the actual orders 
at present accepted are, on account of the reason just given, few. 
Consumers desire to place the contracts at current rates. - 


mines are 55s, to 57s. 6d.; part-mine pigs, 40s. to 45s.; and cinder | f 


pigs, 32s. 6d. to 35s, per ton. 

Outside the sheet branch the manufactured iron trade does not 
wear an active appearance, nor is it likely that new lines of much 
individual size will be received during this month. Taking the 
works generally, the average of employment is not more than half 
to two-thirds time. 

The demand for thin sheets and tin-plates keeps brisk. In 
addition to home orders a satisfactory demand is being expressed 
on account of Australia, the United States, Europe, and other 
= of the world, and makers regard prospects with satisfaction ; 

210 to £11 is quoted as the basis for working up sheets, and £11 to 
£12 for stamping sheets. 

South Staffordshire tin-plates are said by makers this week to be 
worth more by from 6d. to 1s. a box compared with a month ago, 
the larger rise being upon charcoal qualities. Galvanising sheets 
keep at £6 12s. 6d. to £6 15s. for 24 gauge, and £7 12s. 6d. to 
£7 15s. for 27 gauge. Liverpool merchants were reported this 
afternoon to be hopeful of spring shipping prospects in the iron 
trade, and good Canadian orders are expected to be to hand ina 
fortnight or so. 

The bar trade is tame, and hoops and boiler-plates are generally 
quiet, though a few of the hoop makers are doing fairly well. 

The quotations of John Bagnall and Sons stand at :—Bars, lin. 
to Gin., £7 10s.; 64in. to 9in. flat bars, and 34in. to 4in. round 
bars, £8; to 4}in., £8 10s.; and 44in., £9; 4gin. and 
4}in., £9 10s.; 4gia. and 5in., £10, As to rounds only, the large 
sizes are:—5Ain, and 5jin., £10 10s.; 5gin. to Shin., £11; 58in. and 
5jin., £11 10s,; 5gin. and 6in., £12; and 64in., £13. Hoops 
and angles are quoted £8, and rivet iron, £9 to £10, according to 

uality. Sheet quotations are:—20g., £9; 24g., £10 10s.; and 
2 ., £12; but these quotations are hardly more than nominal. 
Boiler plates are £9, £10, £11, and £12, according to quality. 

The whole of the extensive Swan Garden Ironworks of Messrs. 
John Lysaght, Wolverhampton, has been lighted up by the incan- 
descent electric system. The apparatus has been erected by Mr. 
Geo. B. Wright, Wolverhampton, and the two dynamos—each of 


which is capable of oe 200 lamps of 20-candle power—are | also 


made by Messrs. Elwell Parker, engincers, Wolverhampton. 

Messrs. Muntz and Co, are just now experiencing a very welcome 
influx of orders, mainly for brazed copper sheets, for Japan, 
China, and India. These orders have enabled the firm to resume 
full time, after a quiet period rather prolonged. In seamless brass 
tubes for boiler purposes, Messrs. Muntz are also busy. When it 
is remembered that this firm employs something like 500 hands, 
the difference to the weekly out-turn of two-thirds time, such as 
has of late been made, and the full time which will now be run, 
will berecognised as very considerable. 

Shropshire wire-rod makers quoted rolled wire rods, Nos. 0 to 5, 
£6 to £6 2s. 6d. per ton, Liverpool; No. 6, £6 10s.; and drawn rods, 
Nos. 0 to 6, about £7 10s., Liverpool; rolled rods of superior 
quality for local consumption were quoted £6 10s., delivered Bir- 
mingham, and drawn £7 10s. per ton. Some makers reported a 
better demand. 

Orders in the North Staffordshire iron trade are quiet, Itis not 
anticipated that any marked improvement will manifest itself 
before early spring. Meanwhile makers are active in securing all 
the specifications put upon the market for immediate delivery, and 
prices are correspondingly easy, 

r Messrs, R. Heath and Sons quote, delivered Li 


1 
flats from lin. by lin. to 6in. by lin., and rounds a 
be", and double best, £7 5s. Best 


grooved shoe iron from lin., best turning bars to 3in. diameter, 
and angles from lin. by lin. by jin. to 9 united inches, and tees to 
8in., all £6 5s. ; best angle and tee iron, £6 15s, ; and double best, 
£7 15s. Ravensdale best hoops of lin. to 5in., £6 15s., and best 
waved hoops, lin. to 16 w.g., £7. Best rivetted iron from ,%;in. 
is quoted £8 5s., and plates are as follows :—Bridge or tank sorts 
or tank sheets not thinner than 13 w.g., £7; best boiler, £7 10s. ; 
double best, £8 10s. ; and treble best, £10 10s. Messrs, Kinnersiey 
and Co. quote crown bars, £5 10s. ; angles, £6 ; tees, £6 5s. ; and 
boiler-plates, £7 5s. 

The South Staffordshire bridge building, girder, and roofing 
trades are scarcely so active as they were a little time ago. Still 
the works are fairly employed, and contracts are being secured for 
Japan, Australia, and Central America. The pipe casting trade 
does not show any extensive development, 

The agricultural machinery set out this week in Bingley Hall, 
Birmingham, at the show of the Birmingham Smithfield, is not 
very extensive in consequence of the comparatively limited space ; 
but it includes goods from many of the leading implement 
engineers the kingdom over. 

Nearly every exhibitor, it is gratifying to learn, does more or less 
of a trade with foreign users and with the colonies, and some exhi- 
bitors do a very large export trade. More than a few are able to 
pay the carriage of their machines to America, and then to under- 
sell the Americans in their own markets. One large maker, whose 
name is familiar to agriculturists throughout the kingdom, pro- 
fessed himself at the show unable to understand the complaints 
about foreign competition, and other makers expressed a decided 
opinion that we need never seriously fear the rivalry of foreigners. 

Messrs, Tangye give particular prominence among their exhibits 
at the show of the Birmingham Smithfield this week to a sight- 
feed lubricator for steam engines, which so nicely regulates the 
supply of oil, that it is computed to effect a saving of 75 per cent. 
Messrs. Tangye had on view, as an example of finished workman- 
ship, one of the engines which, with their centrifugal pump 
attachment, are being supplied to the Admiralty for the furnishing 
of torpedo boats. 

Messrs. G. E. Belliss, engineers, of Birmingham, have just scored 
a further very gratifying success in the building of special ma- 
chinery for naval purposes, They fitted in all the machinery to 
the large torpedo-boat catcher Swift, which, as THE ENGINEER 
showed last week, has just been invented and built by Messrs. 
White, of Cowes. The Swift has compound engines of the three- 
cylinder type, the high-pressure cylinder being 20in., and the two 
low-pressure cylinders 24in, diameter. The stroke is 18in. Great 
care has been taken in the design to keep weights as low as possible, 
having due regard to efficiency. There are two air-pumps, driven 
off the low-pressure crossheads, while the feed pumps are driven 
direct from the crank-shaft. Steam is supplied by two locomotive 
boilers, with the feeds so arranged as to ensure an equal supply of 
water to each boiler; and as the result of a recent trial, the possi- 
bility of employing two boilers with fixed draught, without difficulty 
either as regards teed or pumping, was clearly demonstrated. 

A striking instance of the disadvantage under which our manu- 
facturers are placed by the existing want of the most-favoured- 
nation treatment with Spain is mentioned concerning a recent 
experience of Mr. Ralph Heaton, a well-known Birmingham mer- 
chant. This gentleman had to supply a considerable quantity of 
brass to Spain, and he sent his order to Germany, the reason being 
that the import duty from Germany is £7 per ton, whereas from 
this country it is £14 per ton. 

It is with deep regret that I have to record the untimely death 
of Mr. Peter Duckworth Bennett, the managing director of the 
Horseley Engineering Company, Tipton. Mr. Bennett, who was 
sixty years of age, was one of the guests on Saturday at the 
Mayoral luncheon given in the Council House, Birmingham, to the 
Prince of Wales. To obtain a view of the departure, Mr. Bennett 
and several others walked on to a portico overlooking the entrance to 
the Council House. A bandsman stepped through an unprotected 
glass skylight upon the portico, and in recovering his balance 
dragged Mr. Bennett through the glass, and he fell upon the pave- 
ment below, a distance of some 50ft. Mr. Bennett died in less 
than a quarter of an hour from shock to the system. The deceased 
gentleman, who was very highly esteemed, leaves a widow and one 
son. He was an acknowledged authority wpon constructive engi- 
neering works, and his was the business which the Horseley Engi- 
neering Company was formed to purchase, Out of res to his 
oman the works were closed on Wednesday, the day of the 

‘uneral, 


Negotiations have been entered into between the London and 
North-Western Railway Company and the Smethwick Local Board 
for the purchase of land by the company to enable them to carry 
out further improvements. A new passenger station is to be built, 
and close by a bridge to carry a road over the railway is to be 
erected. The company has agreed to contribute £15,000, and the 
local board has been authorised to raise another £23,000 for the 
improvements, 

‘he Dudley Corporation have decided to call in the advice of Mr. 
H. J. Marten, C.E., as to the best method of draining the district 
of Woodside. 

A meeting of the Iron Trade Wages Board before the president, 
Alderman Owen, will be held next Thursday in Birmingham, to 
consider the employers’ claim for a reduction. 

The men employed at the Old Bury Railway Carriage Works 
turned out on strike on Wednesday, against a reduction in wages 
introduced by one of the managers. The managing director has 
consented to inquire into the grievance if the men resume; but 
they demand the manager’s dismi 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.—Business generally, as regards both iron and coal, 
has during the past week continued in so unsettled a condition, 
owing to the political excitement of the elections, that the market 
has afforded no trustworthy indication as totheactual state of trade. 
For the moment there is little or no disposition to entertain 
seriously anything beyond hand-to-mouth requirements, and it is 
very questionable whether much will now be done until after the 
turn of the year. If anything, there would seem to be an indica- 
tion of a stronger tone in some directions, chiefly in the steel trade, 
where large inquiries are reported, with a considerable weight of 
business offering at the present low current rates for next year’s 
delivery, and in hematites, with here and there common pig :ron 
displaying a tendency towards firmness. It is, however, very 
doubtful whether this is based upon anything more than mere 
speculation. There is certainly nothing in the present state of 
trade to warrant the belief that consumers are getting appreciably 
busier, and the absence of any perceptible growth of requirements 
for actual consumption remains a fatal weakness, which must give 
a doubtful character to any apparent improvement in the market. 

The Manchester iron market on Tuesday was fairly well 
attended, but the business doing was extremely small. For Lanca- 
shire pig iron, makers were asking a slight advance upon their late 
minimum rates, 39s. to 39s, 6d., less 24, being quoted for forge and 
foundry qualities delivered equal to Manchester, and on the basis 
of these figures one or two small local sales were reported. Dis- 
trict brands were, however, without change, one or two of the 
leading Lincolnshire irons being still quoted at 39s. 6d. up to 40s., 
less 24, delivered here, with some brands to be got as low as 37s. 6d. 
to 38s., less 24, whilst in North-country iron, although for the 
leading brands the recently advanced rates are still being quoted 
nominally, concessions of fully 6d. per ton would be readily made 
to secure orders. 

Although there is still no great weight of actual buying going on 
in hematites, so far as consumers in this district are concerned, 
where sales are made better prices are being got, and 52s. 6d. to 
a is now being quoted for good foundry qualities 
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The finished iron trade is no worse than it has been, but only a 
very dull business is still reported generally. The basis of list 
prices remains at £5 5s. for bars delivered into the Manchester dis- 
trict, and it is only in exceptional cases that much below this 
figure is openly quoted for anything like good brands; makers, 
however, are in so many cases in pressing want of immediate work 
to keep them going, that there is no difficulty in placing actual 
specifications for prompt delivery at £5 2s. 6d. per ton. 

Several ironfounders plain very much of the depressed con- 
dition of trade; in heavy builders’ work especially there is so little 
giving out that where anything is to be got, prices are cut exces- 
sively low, and cast iron columns are being quoted at £4 10s. to 
£4 15s, per ton delivered into Manchester. In cast iron pipes also 
excessively low prices are ruling ; ordinary sections are to be got 
readily at £4 4s. per ton delivered here, and good orders would in 
some instances be taken as low as £4 2s. 6d. 

Some of the large engineering firms in this district are not quite 
so badly off for work as they were, but generally there is no im- 
provement, and complaints of extreme slackness continue preva- 
lent in all branches. 

Two important papers of interest to mining engineers were read 
before the members of the Manchester Geological Society at their 
ordi monthly meeting on Tuesday. Mr. J. S. Burrows, of 
the Atherton Collieries, near Manchester, contributed the second 
portion of a paper on “‘ Accidents in Mines,” in which he dealt 
specially with accidents underground other than explosions. 
After pointing out that these, in the reports of the Inspector of 
Mines for 1883, had resulted in six times the number of deaths as 
compared with those caused by explosions, Mr. Burrows suggested 
various improved methods of — by which he thought this 
large death-roll might be reduced, an ised the following 

ints as worthy of consideration :—(1) All material to be of the 
see and with a large margin of strength for the work to 
be done. (2) The appointment of none but the steadiest and most 
experienced men as officers. (3) Separate travelling roads where 
practicable, and strict regulations to be observed in travelling any 
engine, brows, or jigs. (4) The systematic inspection of the mine 
by the workmen as provided for in general rule 30. (5) Every man, 
whether officer or workman, to do his duty in his own sphere, as if 
not only his own, but every one else’s safety depended upon his 
care and vigilance. Mr. Burrows admitted that he did not feel as 
hopeful of avoiding idents in connection with the ordinary 
working of a mine as he did of preventing explosions, but he main- 
tained that there were far too many fatalities, which ought to be 
prevented by the exercise of foresight and prudence. 

The second paper consisted of a translation by Mr. J. S. Martin, 
Inspector of Mines, of an important report on the effect of atmo- 
spheric changes upon the development of fire-damp which had been 
issued in connection with a series of experiments that are being 
made at the Archduke Albert’s colliery, near Karwin, in Austrian 
Silesia. Tne barometrical diagrams obtained in these experiments 
showed that the atmospheric ges above and below ground 
were symmetrical, and in reference to the question of the issue of 
fire-damp from fresh faces, by comparing the diagrams of changes 
in the pressure of the atmosphere and the quantities of gas in the 
air the following deductions were arrived at :—(1) That the volume 
of fire-damp in the air generally increases or decreases as the atmo- 
spheric pressure decreases or increases respectively ; (2) that the 
volume of fire-damp in the air depended upon the rapidity with 
which the barometric changes take place; (3) that the issue of 
fire-damp does not depend on the actual pressure of the atmo- 
sphere; (4) that where, after a rapid rise of the barometer, it con- 
tinues to rise slightly, or remains stationary for some time at its 
maximum, a gradual increase in the volume of gas in the air will 
set in, or if, after a rapid fall of the barometer, it continues to fall 
gradually, or remains stationary at its lowest point, a decrease in 
the quantity of gas will become apparent—from which it will be 
seen that the extreme limits of the atmospheric variations are not 
the points indicative of the maximum or minimum evolution of 
gas. As the result of these experiments, it may be stated that 
instructions have been given at the colliery that atmospheric 
changes are to be watched for, and that upon the approach of a 
falling barometrical condition, especially of a severe one, after a 
high one, blasting is to be prohibited in all places that may be 
dangerous, and all dangerous workings are to be stopped. 

A very quiet tone generally prevails throughout the coal trade of 
this district, and supplies of all descriptions of fuel are plentiful. 
Quoted prices are unchanged from last month, but here and there 
a disposition is shown to recede upon the full list rates, and the 
tone of the market is weak rather than firm. 

For shipment there has been a fair trade doing in some directions, 
but generally a continued quieting down is reported, and prices are 
on @ low basis. 

The miners’ agitation for an advance of wages has collapsed 
completely, and in the various Lancashire districts where the men, 
in accordance with the advice of the recent conference of delegates 
in Manchester, had sent in notices to cease work unless an advance 
of 10 per cent. were conceded, have this week requested the per- 
mission of their employers to withdraw these notices. 

Barrow.—There is a continuance of the better tone which arose 
in connection with the hematite pig iron trade a week or a fortnight 
ago, and a brisk inquiry has been experienced both on home and 
foreign account, especially for Bessemer samples. Sales have been 
largely made, both for immediate and forward deliveries, and it is 
noteworthy that stocks which for many months have been large 
and unwieldy, have been largely reduced The d d for 
ordinary ities of hematite pig iron is not strong, but all qualities 
that can GS utilised in steel manufacture are in request. It is 
observable that prices have moved upward as the demand has 
improved. On Wednesday this week prices: were given at 44s. 6d. 
No. 1 Bessemer net at makers’ works prompt delivery ; No. 2, 44s.; 
No. 3, 43s. 6d.; and forge and foundry samples, 42s. to 43s. per 
ton. Forward deliveries, which have been more freely sold of late 
are quoted at 1s. per ton over these prices. Stocks are large, yet at 
some works and in store yards where warrants are warehoused, 
makers have yet found no reason to increase the output of their 
furnaces, as evidences of the permanent improvement of the demand 
have not shown themselves. It is clear, however, that steel makers 
will require larger deliveries of mer iron during the winter 
months, as they have sold largely both for home and American 
consumption, with continental and colonial orders also requiring 
their attention. Rails are in fuller request, but merchant steel is 
still in very quiet inquiry. There are’no new features in shipbuild- 
ing trade which remains quiet and without new orders. Engineers 
and others employed in minor trades are short of work. Iron ore 
6d, per ton more money, prices now being from 9s. to 10s, 6d. per 
ton net at mines. 


THE SHEFFIELD DISTRICT. 


(From owr own Correspondent.) 

THE foremost man of business in Sheffield has passed away by 
the death of Mr. George Wilson, J.P., chairman and managin 
director of Messrs. Charles Cammell and Co., Cyclops Steel | 
Ironworks, Saville-street. At the age of nine, Mr. Wilson was 
brought to Sheffield by the late Mr. Charles Cammell, the founder 
of the Cyclops Works. Mr. Cammell was in the habit of taking 
excursions for sporting purposes into Scotland, and while 
shooting in the neighbourhood of Broughty Ferry, in Fifeshire, 
took a fancy to the boy George, and persuaded Mr. Wilson’s 
father to let the lad go to England with him. He was educated at 
the Collegiate School, Sheffield, after which Mr. Cammell took him 
inte his own office as clerk in the iron department. There he 
showed such remarkable aptitude for business that he was picked 
out to go to America to extend the connections of the firm in those 
markets. This, it was anticipated, would be a work of three 
years, but Mr. Wilson was enabled to do it most satisfactorily 
in six months. On his return to Sheffield he occupied a 
foremost position at the Cyclops Works, and travelled over the 
Continent many times, and in several parts of Asia. He wasa 


remarkably successful traveller, but his genius lay chiefly in his 
wers of bold initiative and forcible administration. His brother, 

r. Alexander Wilson, therefore took up the travelling, and Mr. 
Wilson remained at home to manage the vast concern under Mr. 
Cammell, On the death of Mr. Cammell in 1879, Mr. Wilson be- 
came chairman and managing director, which positions he continued 
to occupy until his death. In 1880, after a severe struggle with 
the railway companies on the question of rates, Mr. Wilson came to 
the conclusion that it was impossible for firms having their works 
inland to continue the production of steel rails for export in com- 

tition with those who had their plant at the coast. Hs brought 
Ris views before the shareholders, who endorsed his scheme, and in 
1880 Messrs. Charles Cammell and Co. acquired the Dronfield 
Steelworks, which were noted for their rail-making plant, and the 
Derwent Iron Company, at Workington, thus initiating the bold 

licy which has since been followed by other manufacturers in trans- 
erring the heavy industries from inland towns to the seaside. This 
policy was severely criticised at the time, but its success has 
vindicated the foresight of its originator. Some time ago Mr. 
Wilson entered into an arrangement with the Russian Government 
for the production of armour plates, by which all the armour 
required for the Russian navy was to be manufactured, one half 
by Messrs. Charles Cammell and Co. at Sheffield, and the other 
half at Kolpino, near St. Petersburg, under Sheffield superintend- 
ence. This arrangement was adversely commented upon at the 
time, and has since been made an election cry against Mr. Wilson, 
who supported Lord Edmund Talbot, the Conservative candidate 
for Brightside. On the 23rd of November it was Mr. Wilson’s 
intention to have taken the chair at Lord Edmund Talbot's meet- 
ing and to have explained how the arrangement, though it appeared 
unfavourable, had really been the means of bringing work to 
Sheffield which would not otherwise have come. An hour before 
the meeting he was seized with congestive apoplexy, from which 
he never rallied, and death took place at three o'clock last 
Tuesday morning. Mr. Wilson has been connected with the buri- 
ness of the Cyclops Works almost from its inception, and has seen 
it increase from a small undertaking in Furnival-street to several 
huge establishments with a ee capital of a million and a-half, 
and employing close upon 10,000 hands. The chief works are the 
Cyclops Steel and Iron Works, Sheffield, the Ordnance Tire and 
Spring Works, Grimsthorpe, the Yorkshire Steel Works, Peni- 
stone, the Old and New Oaks Collieries, Barnsley, and the Der- 
went Steel and Iron Works, Workington. Mr. Wilson, who was 
Master-Cutler in 1874, is survived by Mrs, Wilson, five sons, and 
three daughters. 

I hear more confident expectations of improved trade than at 
any time during the year. The most favourable symptom is that 
the Americans are now coming into the market to buy pig iron. 
During this week they have been offering 45s. per ton f.o.b. at the 
west coast. This is an advance in quotations of 2s. to 3s. per 
ton. Another favourable symptom is that all the consumers may 
be said to be without stock, and are at present working from hand 
to mouth. They decline to lay in stock under the idea that 
quotations may rule slightly lower. The moment there is a 
tendency to rise they will all rush to buy, and this will bring about 
what the Americans call a ‘‘ boom.” Hematites still continue as 
low as ever they have been, 45s. per ton at Sheffield being a 
singularly weak quotation. ‘ 

The close of the year will witness the end of the threatened strike 
in the mining districts. Itis nowincreasingly evident that the efforts 
of the miners’ agents to obtaina 10per cent. advance by ageneral stop- 
page of the pits have practically collapsed. In West Yorkshire there is 
still some *‘ body” about the movement, but to be successful it is 
necessary that the agitation should be universal, and there is now 
no hope of the whole of the country joining together in a Quixotic 
attempt to improve trade by throwing tl ds upon th d 
of hands idle. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Bvstness has recently been much disturbed by the elections in 
progress. There was, however, a good attendance at Middles- 
brough exchange on Tuesday last, and the tone was cheerful. 
Under the circumstances, the amount of business transacted may 
be pr tisf: y. The demand for prompt delivery is 
but slight, but buyers show considerable anxiety to buy forward 
over the first quarter and even over the second quarter of next 

ear. For prompt delivery the price offered by purchasers for 
Ko. 3 g.m.b. is 32s. 14d. per ton, but for forward delivery it is not 
less than 33s. Producers are, however, somewhat shy, as they 

ider their prospects better than they have been for long. Forge 
iron is 31s. to 3ls. 3d. per ton, and makers have no difficulty in 
obtaining the latter figure for what they sell. 

Warrants are about 33s. 3d. per ton. Holders do not care to 
part with them at present, in the belief that they will do better 
shortly. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store was 123,585 tons on Monday last, being equivalent to an 
increase of 4610 tons during the week. The total increase during 
November was 10,360 tons. 

Pig iron shipments from Middlesbrough amounted last month 
only to 66,619 tons, as compared with 77,487 tons in October. The 
principal items were as follows:—Scotland took 30,037 tons ; 
Wales, 5902 tons; Holland, 6490 tons ; a tons ; 
France, 4520 tons ; Belgium, 1890 tons ; Sweden, 1530 tons ; and 
New York, 1200tons. The total weight of manufactured iron and 
steel shipped last month was 22,672 tons. 

With regard to the finished iron trade there is nothing new to 
report. Prices remain unaltered, and although they are not now 
likely to be lower, only small quantities are inquired for. 

The distress among the operatives in northern recap, | 
towns owing to want of work is daily becoming more apparent an: 
more extended. In Newcastle the Mayor has called a meeting to 
consider the best means of dealing with it. Preliminary inquiries 
have elicited reports to the effect that whilst the sufferers are not 
more numerous than at this time last year, their privations are 
believed to be more severe and their destitution more complete. 
Many cases were met with of workmen who, notwithstanding every 
effort to obtain employment, had yet been idle for eighteen 
months. In Gateshead a stone-breaking yard has been opened 
with good effect. The authorities there have come to the conclu- 
sion that those out of employment have at present scarcely any 
chance of obtaining fresh engagements. At Hartlepool the unem- 
ployed ulation are clamouring for the i diat 
ment of the long-talked-of public works for preventing the 
encroachment of the sea, and it is probable that their reasonable 
wishes will be met. At Middlesbrough the stone-yards have been 
re-opened, and numbers of puddlers and others may,be seen at 
work day by day breaking slag for road-making. Seven tons must 
be broken small for 10s.—a task which is sufficiently severe to pre- 
vent any keen competition for the business in case a demand for 
labour should spring up elsewhere. 

A new kind of tube intended to act as a compression ~~ in the 
flues of boilers, besides increasing the heating surface and facili- 
tating circulation, was some time since invented and patented by 
Mr. Bentley, foreman boiler-maker, of Darlington. This tube has 
some obvious advantages over the ordinary conical tubes, but until 
latterly there was a difficulty in making it. Now, however, this 
difficulty has been entirely surmounted, and Mr. Bentley has 
arranged with a leading firm to take up his invention and 
produce the tubes in any quantity which may be re- 

uired. They vary in form according to circumstances, 

or a vertical heating furnace boiler they are either cruciform, 
having four branches, or may have three branches only. For 
marine boiler fire-boxes they have three branches, and for loco- 
motive four branches, that is, they consist of one main horizontal 
tube with two vertical ches. There seems no doubt but that 
more heating surface and greater strength can be obtained by these 


tubes than in the ordinary way, and in the case of locomotive fire- 
boxes, there is no reason why by the use of them the roof stays 
should not be entirely dispensed with. The tubes are made of the 
finest soft steel; they are welded up solid throughout, and are 
tested with water before being sent away. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has again been considerable strength in the pig iron 
market this week, and speculative values were for the most 
part fairly well maintained. It was not expected that the ship- 
ments would be large, seeing that the shipping season is now at 
anend, They amounted to 6670 tons, as compared with 7951 in 
the preceding week and 6540 in the corresponding week of 1884, 
The demand for some classes of makers’ iron has been good, but it 
is difficult to contemplate without some anxiety the large amount 
of pig iron that is being sold for delivery into store. The addition 
to Messrs, Connal and Co.’s Glasgow stocks in the past week is 
oe of 5000 tons. There are 92 furnaces in blast as against 
94 at this date last year. 

Business was done in the warrant market on Friday at 43s. 14d, 
cash. The tone was firm at the enemas on Monday at 43s, 14d. 
cash, but receded to 42s. 104d, at the close. On Tuesday forenoon 
business took place at 42s. 9d. to 43s. cash, and in the afternoon 
the market was steady at 42s. 114d. to 42s. 1ld. cash. Business 
took place on Wednesday at 43s. 1d. to 42s, 8d. cash. To-day— 
Thursday—the market was irregular, with business at 42s. 84d. to 
42s, 10), closing at the former figure, 

The current values of makers’ iron are as follows :—Gartsherrie, 
f.o.b, at Glasgow, per ton, No. 1, 468.; No. 3, 43s, 6d.; Coltness, 
50s, 6d. and 45s. 6d.; Langloan, 47s. 6d. and 45s.; Summerlee 
50s. and 44s.; Calder, 51s. 6d. and 43s. 6d.; Carnbroe, 45s. 6d. and 
43s.; Clyde, 46s. and 42s.; Monkland, 43s. 3d. and 41s.; Quarter, 
42s, 9d. and 40s, 6d.; Govan, at Broomiclaw, 43s. 3d. and 41s.; 
Shotts, at Leith, 47s. and 46s. 6d.; Carron, at Grangemouth, 51s. 
and 47s.; Kinneil, at Bo'ness, 43s. 6d. and 43s.; Glengarnock, at 
Ardrossan, 46s. and 43s.; Eglinton, 43s. and 40s.; Dalmellington, 
44s. and 40s. 

The total shipments of Scotch pigs to date are 412,948 tons, 
against 499,428 tons at this date last year. 

In the arrivals of Middlesbrough pig iron into Scotland, there is 
the large increase of 95,026 tons. 

As the prices of mild steel have for some time been maintained 
by Scotch makers at 15s. a ton over the English quotations, there 
was some danger of Clyde work going to agian, and the prices 
in special cases have now been mt om | by that amount. 

The foundries and engineering works in the west of Scotland 
have for the most part a fair amount of work on hand. The 
malleable iron trade is quiet, but steel manufacturers are busy, 
and some of them have recently booked considerable orders for 
shipbuilding purposes. 

he shipments of iron and steel manufactures from Glasgow in 
the past week embraced two locomotives, valued at £3067, for 
Demerara; £8166 worth of machinery, £7413 steel goods, and 
£32,000 general iron manufactures, of which £12,000 were for pipes, 
roofing, bars, &c., sent to New South Wales. 

In consequence of the steady working of the miners there has 
been more doing in the shipping department of the coal trade. 
During the week 26,697 tons were despatched from Glasgow, 1077 
from Greenock, 8508 from Ayr, 2240 from Irvine, 6614 from Troon, 
1898 from Leith, and 12,140 tons from Grangemouth. Shipping coals 
have been a little firmer in price, but owing to the coatinuance of 
mild weather, the inquiry for household sorts has fallen short of 
what was anticipated. In Fifeshire the coal trade has been very 
busy as a result of the presence of a large fleet of vessels at Burnt- 
island prepared to make what is likely to be a final run for this 
season to the Baltic. Prices of all sorts are, therefore, reported 
with a slightly upward tendency, which is not Fas ¢ tg however, 
to be maintained. Coal freights are also repo firm. 

Abont a month ago the Lanarkshire coalmasters promised the 
miners an advance of 6d. on 30th November. The men declined 
the offer and left work, demanding that they should get 6d. at 
once and a second 6d. on 1st December. Upon this a number of 
the masters withdrew their first offer, and the men, taking alarm 
at this, returned to the pits. It is, therefore, much to the credit 
of the masters that they have now given the men an increase of 
61. aday. They would be quite glad to make it 1s. if the state of 
trade justified such a step. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last week, after the despatch of my letter, good news reached 
Cardiff in the form of a request from the Government to the 
principal coalowners to send in tenders for considerable supplies of 
coal, This, with the Admiralty orders which have been placed, 
will have a tendency to improve ae > 

Welsh coal is to be sent to Malta, Portsmouth, Portland, Sheer- 
ness, and other places on Admiralty account, and I find that 
amongst the competing firms, Powell Duffryn—generally a suc- 
cessful firm—Tyler and Co, Glamorgan Company, Cory Brothers, 
Coffin and Co., Naval Company, and the Dowlais Company 
are included. Cardiff coal shipments and Newport showed 
a falling off last week, and Iam afraid, from one cause and another, 
it will be the same case this week. t steam coal commands its 
price, and the principal coalowners may be said to be fairly occu- 
pied; but the great mass of lesser men are quiet, and secondary 
classes of coal are not in good demand. House coal is only in 
moderate demand, and the incessant rains we have had, retarding 
work at collieries and at port, have not tended to improve matters. 
Com with previous seasons the house coal trade does not 
stand well, I find it shown, too, in certain house colliery specula- 
tions in the market. Money is at a low rate, and yet speculators 
donot care to invest. One of our leading house coal men seems to 
prefer Glasgow pig, as a better investment for capital. 

Referring to coal shipments, Cardiff sent away 132,059 tons last 
week as compared with 146,875 the previous week. Newport only 
23,013 tons foreign coal shipments as compared with 32,114 tons, 
and Swansea only slightly over 21,000 tons as compared with 
30,000 the previous week. 

The steel rail trade does not show much animation this week. 
Steel bar is in demand, and no other branch seems to rise above 
the ordinary dull track. Cyfarthfa ‘‘ pegs” away at it as briskly 
as ever, and is about the richest works we can meet with. I rather 
take to the current view that the turn of the year will bring 
improvement. Such is the opinion I hear from many quarters. 

thaws great faith in Cyfarthfa management, having had long 
experience of the foreknowledge and foresight shown there. In 
the old days of iron rails, when America and Russia were occa- 
sionally free buyers, Cyfarthfa was always well advised, and for 
its policy in stock working it was unequalled. I see now by 
American advices that steel rails are gone upa dollar. I know 
that Cyfarthfa is stocking freely, and I put one and one together ; 
my readers should do the same. Depend upon it the inaction 
during the year, foreign and home, will be strongly contrasted ; 
American steel rails, too, are of the ‘‘ shoddy” species generally. 

Tin-plate making continues its improved character, Ordinary 
cokes, Siemens and Bessemer, are all gone up, and'the demand is 
good and inquiries large. Singular enough, I find in the Swansea 
district that though the sale is becoming very good, stocks are at a 
high figure. At present they represent 112,494 boxes, showing an 
increase on the week of over 32,000. Part of this is due to th 
weather, which has told on shipments, and one good week will 
clear off a considerable proportion of this accumulation. Prices 
are, for ordi coke tins, from 14s, 6d. to 15s,; Bessemer, 15s. to 
15s. 3d-; Siemens, 15s. 6d. to 15s. 9d. American buyers are 
beginning to place orders freely, 
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NEW COMPANIES, 
bn following companies have just been regis- 
tered :— 


Australasian Automatic Weighing Machine 
Company, Limited. 

Upon terms of an agreement of the 16th ult. 
this company proposes to purchase from Mr, John 
Spencer Walter, of 12, Addle-street, E.C., his 

terest in an ag t of the 14th ult. with the 
Automatic Weighing Machine Company, Limited, 
for the purchase of certain patents for improve- 
ments in weighing machines, for the colonies of 
Victoria, Queensland, South Australia, and Tas- 
mania, for the sum of £5000. It was registered 
on the 21st ult. with a capital of £10,000, in £1 
shares, The purchase consideration to be paid by 
the company to Mr. Walter is £8000, payable 

in cash, and the balance’ in cash or fully- 
paid shares, "The subscribers are :— 


Shares. 
J. Spencer Walter, 12, Addle-street, Wood-street, 
manufacturer .. 
Louis Freeman, Nicholas s House, King William- 
street, sccretary to a pany 
Lee Smith, ent, manager toa 


a 2, ‘Bt. “John’s-road, “Penge, “elec- 
‘Suckiand, 8, Chad wick-road, Peckham, 
rnalist 
J. 6,  Brooksby-strect, Liverpool- road, 
A. —, 69, Brighton- road, Stoke Newington, 
cler 
The number of directors is not to be less than 
three nor more than five ; qualification, shares to 
the nominal value of £250; the subscribers are to 


—— the first ; the company in general meeting 
determine remuneration. 


Heap’s Patent Dry Closet and ation Works 
Company, Limi 

This company proposes to acquire the business 
of Robert Robinson Heap, of Heap’s Sanitary 
Works, 13, Park-street, Greenheys, Manchester, 
together with certain inventions of Mr. R. R. 
Heap, now in p of leti It was re 
gistered on the 2ist ult. with a . capital of £10,000, 

in £5 shares. The subscribers are :— 


E. G. Evans, Northern-grove, Didsbury, salesman 

J. E. Radford, 11, York-street, Manchester.. .. 

J. B. Wilson, 108, Cecil-street, a Man- 
chester, brick manufacturer . 


eweller .. 


J. La vabrey, Seascale, Cumberland 
A. W. Rooke, 34, Manchester, 


The number of directors is not to be iess than 
five nor more than seven; remuneration, 10s. 6d. 
to each director for every meeting attended. An 
agreement of the 16th ult. regulates the pur- 
chase, consideration being £1500 in cash, and 
£1500 in fully-paid shares. 


Ingrey, Poore, and oad Lethon, Limited. 

This is the conversion to a company of the 
business of electric engineers, agents and mer- 
chants, and electric light apparatus contractors, 
carried on by Charles Ingrey and Greydon Poore 
at 49, Queen Victoria-street. It was registered 
on the 2Uth ult. with a capital of £10,000, in £10 
shares, with power to increase. An agreement 
of the 17th ult. regulates the purchase, the con- 
sideration being £2500 in fully-paid shares and a 
sum in cash not exceeding £150 in payment of 
debts due by the vendors up to the 1st October. 
The subscribers are :— 

Shares. 
Charles Ingrey, 49, Queen Victoria-street, engineer 125 
Graydon Puore, 51, Queen Victoria-street, eer 125 
Ernest Latham, Halton-buildings, C. ‘Chapel- 

street, Liverpool 50 
Walter Mickelwright, ‘i Queen Victoria-street, 

accountant 
Alfred Coatsworth, ll, Queen Victoria-street, 

accountant . 

Henry Johnson, 4, Peckham- -grove, ‘Camberwell, 
draughtsman 
John suckett, jun., Norwood: ‘roa, Herne- 
hill, engineer 
tered without ‘special articles. 


Nunan’s Patents Company, Limited. 
This company proposes to carry on busi as 


THE PATENT JOURNAL. 


the Journal the Commissioners 
Condensed from pti of 


Applications for Letters Patent. 


“name an the comm' 
printed in italics. 

24th November, 1885. 
14, Movas_e Gorve Wire for Cycte Hus Lamps, 
. Riley, Ulverston. 

14,368. . OPENING, é&c., Suuttrers, &c., B, Clarke, Bir- 
mingham, 

14,364. suLpHUR and SuLpauRic Acip, E. W. Parnell 
and J. Simpson, Live: 

14,365. BICARBONATE of 
Parnell, Liverpool 

14,366, STOPPERINO Bort es, F, A, Bird and J. B. Fenby, 
Birmingham. 

14,367. WueeE.s, T. Bolas, Chiswick. 

14, 368, ALUMINIUM and its A..oys, C. Hargrove, Olton, 
near Birming 

14,869. RevoLvine TABLE, B. W. Ramsden, Sheffield. 

14, Sa Preparina Woot or other Fisres, W. Scriven, 


pa, J. Simpson and E. W. 


14,371. Puorocrapns, W. Barry, Hull. 
14,372. SorreninG, &c., Warer, A. Bell, fanchester. 
*&e., Macuiny, W. Parnall, 


14,374. Cummvgy Tops, E. C. Theedam, Dudley. 
14,875, for Pistons, Dixon, Rams- 


14,376. Top Boarps of Spinninc Frames, A. Whiteley 
and J. Wood, Bradford, 

14,377. Stoppers and Borrt.es, C. H. Boyne, Tiverton. 

14,878. Hanpves of Umprevas, &c., H. Ellis and H. 


kin, on. 
14,379. Macuines for Wrinaina, &c., J. Robson, 
ndon., 
Tortet, &c., Soap, R. Ross, Pudsey, near 
14,381. ExvecrricaL Batreries, J. T. Armstrong, 


mdon. 
14,382. MaTERIALS used in ELecrricaL Batreries, J. 
7. Armstrong, London. 
14,3838. Evements for ELECTRICAL Barreries, J. T. 
Armstrong, London, 
14,884. Porous Piates for ErectricaL Barreriss, J. 
. Armstrong, London, 
14 $85, Maxisa Movutps for Castincs, M. R. Moore, 
mndon. 
14,886. Gavor Giasszs, C. Melin, London. 
14,387. TRIMMING EMBROIDERIES, H. J. Allison.—( The 
West and Galland Company, U.S ) 
14,388. Dynamo Macuines, M. Immisch, London. 
14,889. Hose Prrine, H. and J. Ainsworth, R. Hindle, 
and G. Haworth, London. 
14,390, Sorrentne, &., Water, F. R. Lipscombe, 


ndon, 

14,391. Disinrecrant and Liquip, H. Ende- 
mann, London, 

14,892. Heatinc and Supriya Arr, T. 8. Dobson 
and A. Murfet, London. 

14,3938. TREATING Wexzs, Woo. Raas, &c., Iwand 
and Messrs. Rudolph and Kiithne, Liv 


14,305 A. J. Boult.—(@. Valiant and J. Turner, 
‘anada, 
14, Screw J. A. Berley.—(B. Monnier, 


14,397. Stoves, W. Holbrook, 
14,908. BurrerrLy for Hansom Cass, M. J. Rowley 
d C. A. Wheeler, London. 
14,390. Compounp Enoine CyLinpers, E. H. Pye 
and J. H. Turvey, London, 
14,400. Governors, J. F. Haskins, London. 
14,401. Cast METAL Pipes, F, Shickle, London. 
14,402. Sappies for VeLocrpepes, A. H. Overman, 
London. 
14,408. Postacr, &c., Stamp or LABEL Damper, L. B. 
Bei , London. 
— Sarery Apparatus for Lirts, &c., F. Pelzer, 
ndon, 
14,405. Gas Motor Encivnes, H. Williams, Manchester. 
14,406. for FraciLe Instruments, H. St. G. Bos- 
well, London. 
14,407. ComBrneD Harr and Coms, W. M‘Millan, 
London. 
14,408. InksTanp, E. Verdié, 
14, 409. Gas Meters, W. . Cowan, 
14,410. BaLancine SEMAPHORE and pen Sicwat ARMs, 
W. Robe rts, London. 
14,411. Uriuisinc Waste Propucts from GALVANISING 
Iron, R. Heathfield, London. 
14 412. ExpLosive Compounn, C. D. Abel.—(F. Gaens, 
Germany.) 
14,413. Rotter Mixts, M. W. Clark, London. 
4. Tannina LeaTHER, E. Edwards, —(C. Kollen- 
Corneille, France.) 
14,415. Watcues, A. M. Clark.—(4. 0. Jennings, 
United States.) 
14,416. Steam Borcer A. M. Clark -(M. L. J. R. L. de 
Montars, France 
14,417. Steam Boiters or GENERATORS, R. Murray and 


engineers, founders, and cutlers, and upon terms 
of an unregistered agreement of the 2Uth ult. 
between Edward Nunan, of San Francisco’ and 
Fleet-street, and I. Slade, of Staines-road, 
‘Lwickenham, will acquire certain patents of the 
said E, Nunan, of which no particulars are given 
in the registered d ts, The pany was 
incorporated on the 25th ult. with a capital of 
£50,000, in £1 shares, with the following as first 
subscribers :— 


Shares. 
C. J. Langton, 54, Cannon-street, surveyor... .. 1 
Wright, Essex- “grove, Walthamstow, ware- 
houseman . 1 
Thomas, 5, *Cariton-road, Finsbury ‘Park, 
engineer 1 
J. Shallis, 10, Redeliffe- street, South’ Kensing- 
ton, engine eer. 1 
J. Newcomb, 6, Water- -lane, C., lighterman a 
E. du Balen, C.E., 255, Vauxhall ’Brid, ge-road 1 
Thomas Brown, Milford Haven, chipbroker 1 


The number of directors is not to be less than 
two nor more than seven; the subscribers are to 
appoint the first; qualification for subsequent 
directors, 100 shares; remuneration, £75 per 
annum each until 10 ig cent. dividend is paid, 
to be increased to £125 per annum each when 
and after 15 per cent. is paid. 


For some time mineral oil has been carried in 
bulk in steamers on the Caspian and Volga. The 
Nautical Magazine says the same thing is now 
being-done on the Black Sea, and three steamers 
are building for the purpose in Sweden to the 
order of the Russian Black Sea Navigation Com- 
pany. The first of the three, named the Svet, 
which is nearly has a 1 of 
1900 tons, and is 282ft. long. The oil will be carried 
in bulkin twelve compartments, and each compart- 
ment has connecting pipes, so that the v can 
be rapidly loaded and discharged. Oil is at pre- 
sent brought by railway from the Caspian to 
Batoum, and large receiving cisterns have been 
erected at Batoum, and also at Odessa. The 
steamers at present under construction will ply 
between those two ports, and it is said that as 
the trade developes others will be built with a 
view to the export of mineral oil, 


14,418. Gas for Cooxine and PURPOSES, 


. Ure, ow. 
14,4 9. Hotpine Rers whilst Ripine and Drivine, 
M. Ballinger, London. 
14,420. Supportine and DispLayinec Dresses, &c., W. 
e—(J. D. Richardson, F. Le M. Manchester, 
and J. W. Sullings, United States.) 
14,421. Orn Baizes, &c., W. Oppenheimer, London. 
14,422. PraNororTE SounpD-BoARDS, H. W. Petherick, 
London, 
14,423. Steam Enorves, D. D. Hardy, London. 
14,424. Azo J. Y. Johnson.—(Farbentabriken 
vorm. Friedrich Bayer and Co., Germany.) 
14,475. Tunnina, &c., Beer, J. Hodson, London. 
ARTICLES, &c., G. F. Simonds, 
mdon, 


25th November, 1885. 

14,427, Operatine Steam or Hyprav ic Presses, R. 
Gee, Halifax. 

14,428. Catuerers for of Uretura, L. 
Casper, Wimbledon. 

14.429. CoLp Stee, and Iron Sawine Macuing, I. 
Hill, Derby. 

14,430. Desks and Caninets, A. Ashworth, Manchester. 

for Spinninc R. N. Cottrill 

m, Mancheste: 

44 432. Inpicatine Door Boer, H. Davies, 
Birmi ngham. 

14,438. Rarsine, &c., VENETIAN Buinps, J. 8. Orton, 
Birmingham. 

14 434, WoopEn Screw Sroprers, J. Laycock, Hunslet. 

14,435. HorsesHors, T, Grainger, and W. and W. A. 
Thomas, Porth. 

14,436. CrrcuLaR Brusnes for CLEANING TuBEs, W. 
and N. Motherwell, Glasgow. 

14,437. RatLway WHEELS, . Sterne, Glasgow. 

14,438, INDIA-RUBBER and METAL Tires for WHEELS of 

'RICYCLES, &c., F. T. Brown, Liverpool. 
14, BLowine AMERICAN ORGANS, J. Murgatroyd, 


14,440. Paper Fasteners for Drawina, T. R. Don- 
nelly, London. 


14 SECURING Wires for Fences, J. Westgarth, 


verpoo! 

14,442. WaTeR Merers, &c., T. Melling and F. Butter- 
field, Liverpool. 

14,443. Hotpers for Twist Dritis, F. Butterfield, 
Liverpool 

14,444. Raitway, &c., Waisties, A, B. O'Connor, 
London. 

14,445, WaLL Socket for PorTaBLE Evecrric Lamps, A, 
P. Lundberg, London. 


Prrgs, L. F. R. Monsch, London. 

14,448, TENsION WHEELs, I. W. Boothroyd and P. L. 
©. F. Renouf, London. 

14,449. Sionas, H. Williams and A. Wil- 
liamson, Lo’ London, 

14, Iron, J. Umbach and E. Schultz, 

mdon. 

14,451. Fish Manure, J. B. Spence, London, 

14,452. DELIVERING PrePparp Goops AUTOMATICALLY, 
C. F. B. Birchall and E. Seckley, London. 

14,453. Borries and Stoppers, J. F. Ryan, London. 

14,454. Heatine the Cusutons of BILLIARD TaBues, A. 
Rigby, London. 

14, Firt and Burciak Proor Sares, J. Thompson 

YaRNs, W. and W. T. Martin, 


14 457. Fiver and WEATHER-BAR ARRANGEMENT for 
Swine and REVERSIBLE WINDows, &c., E. and J. M. 
Verity, and B, Banks, London. 

14,458, 'BREAKING-DOWN Coat, E. Mould, London. 

14, 459. Maxina Fopprer from Certain Waste Pro- 
pucts, H. Hencke, J. hang and E. Seelig, London. 

14,460, Steam Borers, J. T. Milton, Blackheath. 

14, 401. REGENERATIVE Gas Lamps, &., H. G. Frost, 

14,462. Gass, &c., J. M. Beuzel, London. 

14,463, SLIDING ELEcrRio Lamps, P. Krautz, London. 

14) 464, Propucine Motive Power, R. Dormer, London. 

14,465. Mousicat Instrument, W. Marshall, London. 

14 for Newspapers, E. F. Callaghan, 


14, 467. J. Jeffreys, London. 
14, MPRINTING DEVICES upon Gxass, &c.,T. Bolas, 


14,469. Urensits, C. C. Hull, London. 

14,470. Stoprrrine Borries, H. Theaker and G. W. 
Staniland, Sheffield. 

14,471. DIsTANCE Inpicator for Cass, G. B. Smith, 
Birmingham. 

14,472. Pockxer Books, &c., J. 8. Fairfax, London. 

14,473. Rartway CouPLixas, E. Edwards.—(A. Jammes, 


France.) 
14,474. ELecrric Motors, H. E. Newton.—(H. W. 


Cook, Italy. 

14,475. Lasso for Caprurtxc T. Leonard and 
J. W. Ryland, London. 

14,476. —— the Bune Hotes of Casks, &c., A. D. 
Roth, Lon 


14,477. from TurasHinc Macurngs into 
CHAFF-CUTTING Macuines, R. and H. Tasker and C. 
F. Asbridge, London. 

14, Srirrups, C. Groombridge and J. P. Rickman, 

ndon. 

14,479. BLow-pipz, Apparatus, and Work 

NCH CoMBINED, R. J. Robinson and J. Carpenter, 
London. 

14,480. SHELLS for OnpNaNcE, M. Delmard, London. 

14,481. SHELLs for OnpNANCE, M. Delmard, London. 

14,482, R. H. Armit, Lond. 

14/483. Exectric Batrerigs, H. Aaron, Glasgow. 

14,484. VENTILATING and Cow1s, A. Noble, 


Glasgow 

14,485. SEWER ENTRANCE Covers, &c., F. G. L. Ham 
and E. J. Preston, London. 

14,486. New Game, R. Brewer, London. 

14,487. Money W. Stabb and W, Collis, London. 


26th November, 1885. 


14,488. Disu Covers, W. J. Tanner, London. 

14,480. Lamps for Bicycies, &., R. Craw- 
‘or 

14,490. for CuLtivatinc Lanp, J. Ralph, 

pet 

14,491. Inpicators, L. Levi, Hull. 

14, 492. HorsesHoes, W. J. Smith, Canada. 

14, 493. Wixpow FasTENeErs, W. H. Lilly, Birmingham. 

14,494, Stop Vatves, W. T. Cortin, Newcastle-on- 'yne. 

14, Rartway WaGon BRaKEs, R. Morton, Man- 
chester. 

14,496. GLOVE a, J. H. Preece, London. 

14,497. Gas-BURNERS, M. Steel, Gosforth. 

14,498. BaLt-cocks, C. Bailey, Birmingham. 

14,499. AUTOMATIC COUPLER Burrer, J. McAlpine, 
Glasgow 

14,500. , Liye Socket, W. Musselwhite and W. 
Prewett, Bournemou' 

14,501. Sptir or Divipep B. P. Tideman, 
fel 


lasgow. 

14,502. Recepracte for Tea, &c., B. J. Littlehales, 
New Brigbton. 

14,503. Sink Trap, H. Sutcliffe, Halifax. 

Fasrics, F. Mortimer and A, Mortimer, 
Bradford. 

14, Gass Bortzes, E. Hardon, Heaton 
N 


14,506. Paper Bac Maxine Macurnes, T. L. Daltry, 
Manchester. 
14 Sree, ConverTER Lininos, A. E. Tucker, 
lop. 
14,508. Frames for Spryninc Corros, J. Wilson, 
M .nchester. 
14.509. Packinc-Boxts, W. Grimshaw, Manchester. 
14,510. Bravine Ecos, &c., E. Griffin, London. 
14,511 Carpets, W. Fawke and F. B. Fawcett, 
Kidderwiuster. 
145.2. Manuracrurine Carson from Liewnite, F. A. 
Cowell, Newton Abbot. 
14,513, Pumps, C, Isler, London. 
14, Beanixos for Cycies, &c., G. D. Leechman, 
ndon. 
14,515. DenraL INSTRUMENTS OPERATED by ELEc- 
tricity, A. Kirby, London. 
4 a Bats, J. Malings and W. Muckle, 
ndon, 
14,5:7. ComBINED Pastry Boarp and W. 
King, Watford. 
14,518. ARTIFICIAL Rock-work and Grovunp, J. R. 
Ward, London. 
14,519. PLomer, J. Johnston, Glasgow. 
14,520. Frames of BALANCED TaRGETS, P. MacGibbon, 
14, and Bars, W. H. Luther, 
la 
hy W. T. Read, London. 
14,523. Saucers for Inpian Ink, H. Htibers, London. 
14,524. Cuest Expanpers, A. P. er, London. 
14,525. SypHons, J. Gordon, London. 
14,526. TaBLE Satt, M. Wolff, Liverpool. 
14.527. ROLLER MILs, L. Rappaport, Liverpool. 
Lever FasTENER for Guoves, &c., E. Fisher, 
andon, 
14,529. WaTERPROOF Non-conpucTING CovERINGs, W. 
Heatly and G. Hutchins, London. 
14,530. Baes for Lawn-Tennis, &c., ARTICLES, F. H. 
Ayres and E. T. Sachs, Loncon. 
14,531, OPERATING upon Zinc ORE, J. Lea, London. 
14,532. Toy, J. T. Humphrey, London. 
14,533. TeLepHons, L. N. Loeb.—(C. Loeb 
ed States.) 
ue 5384. L. N. Loeb.—(0. Bachmeyer, Ger- 
14885. MecHanicat TELEPHONE, L. N. Loeb.—(C. Loeb, 
United States.) 
14,586. Gun Carriaces, J. Vavasseur, London. 
14,587. Sockets of CANDLESTICKS, A. G. C. Stollery, 
London. 
14,588. PRorectinc AsTRaGALS of Giass Roors, D. 
Brown, London. 
14,589. BaLy Castors, H. Wingfield, Birmingham. 
14,540. ORNAMENTING MeETaALLic TuBEs, J. le and 
urne, London. 
14,541, Trays for Cigar Enns, D. L. London, 
14,542, Lire-Boats, A. M. Wood, Lond 
14, DETERMINING DEVIATION of Fuicut, 
Pieri, London. 
for Execrricity, &c., R. H. Heenan, 


Waren-ctosers, A. T. Bean, London. 
SaFETY K tor SMALL-ARMS, J. Imray, 


14,547, TRANSFORMATION of Force into Direct ACTION, 
P. and A. Dou, London. 


14,446. REVERSIBLE Botts for Locks, J, Armstrong, 
London, 


14,548. Bork of Guns, J. P. Pieri, London. 


14,549. Cartripce for Guns, J. P. Pieri, London. 
27th November, 1885. 
Uriisation of Gas Firrines, H. F. Joe 


14,551. Framine, &c., Hats, J. Bevan, Manchester. 
14,552. Foop and Liqv1ps, B. H. Thwaite 


14,558. Bricks and Tives, W. Brierley.—(¥. @. Kohl- 
mann, Germany. 
14,554, Pranorortes, B. R. Grindrod, Rochdale. 
14, yor VaLves, J. ‘Whitley, Leeds, and J. Keith, 
London. 
14,556. KuBBeRs for Boots, &c., M. Brindle, South- 
rt 


port. 

14,557. HurpLes and Fencrine, 8. Bayliss and R. 
Parton, London. 

14,558, Tanpem and other Tricycugs, F. J. J. Gibbons, 


London, 

14,559. Fire-Proor Pituars and R. B. Lee 
and J. Hodgson, Manchester, 

14,560. TRAVELLING Caps, J. J. Mann, Manchester. 

14,561. Macuine-cuns, W. Jones, Liverpool, 

14,562. Auromatic Couptines, W. Burnell and G. 


Liv 
14, Fire Appuiances, J. Fletcher, Ashton-under- 


14,504. _— Brusues, J. C. Watkins, Bradford. 

14,565. ADJUSTABLE WHREL GEARING, F, G. M. Stoney 
and G. Turton, London. 

14,506. J. 8. Dewsnap and W. B. Hatfield 


14,567. Gas Motor Enoryes, J. Pointon, Liverpool. 

14,568, Carriace Sprinos, J. H. Topham and W. H. 
Brassin gton, Manchester. 

TassxEL, F. J. Hartley, C. Bolton, and F 


E. Harrison, 

14,570. Horsesnozs, E . Price and E. Price, jun., 
Sutton Coldfield. 

14,571. Arracnine Strups to Carps, G. W. Elliott and 
d. ginton, Sheffield. 

Sewixe G. Johnston and J. Lock- 


14, 373. or Pressinc Grass, D. Rylands, 
Stairfoot, near Barnsley. 

14,574. Motive-poweR Enotnes, J. Black, Glasgow. 

14,575. Corp Hoiper, G. A. Skinner, London. 

14,576. Racquet Bats, I. T, Townsend, Birmingham. 

14)577. TorLet Covers, J. Lindley. 

14,578. CounTerPanss, &c., J. Lindley, London. 

14,579. Fire Escape, W. r, London. 

14, PaRaLLeL Lines, A. H. Gibbings, 

14,581. Envetopes or Wrappers, C. W. Townley, 
London. 

14,582. Topacco Pirgs, R. Bowie, Glasgow. 

14,583. Warpine-biTtts, G. Adamson, London. 


14, ge Apparatus, G. Taylor and D. 
Boy 
— Cranks, C. T. Crowden and H. J. Pausey, 


14,588. ENVELOPES, G. Dolby, London. 
14, 589. Lock, &. for Disencacine Surrs’ Boats, &., 
ndon 
14, 590. STEAM Enorngs, J. Bremner, London. 
14,591. Lusricatinc Brarines, E. Edwards.(M. 
Carrette, France.) 
14,592. Impartine Motion to CoaL-cutrine and other 
Macutnery, T. Bower, R. W. Bower, and J. Black- 
burn, London. 
14,593. Bi-azERaTED Breap, C. D. Barker, London. 
14.594. ATTACBMENT to LaDIEs’ DResses, E. Dearden, 


London. 
Ts Openers, R, Axten and W. B. Fordham, 


14,596. ae Covers for VEHICLES, &c., W. J. Thomp- 
son and C. C. Deane, Liverpool. 

14, RecorpiNc Cocks, A. Newman, 

ve 

14,598. Broreras, W. J. Lloyd and W. Priest, London. 

14,599. Ovens for Maxine Breeze and Coxg, J. K. 
Jones, London. 

14,600. Hanpies for Saucepans, E. Fisher, H. W. 
Ludlow, and J. Hickman, Loadon. 

14,601. SHEEP Suears, R. Danvers, London. 

14,602. J. Burrell, London. 

14.603. Lacrye Hooks for Boots and SHogs, &c., B. L. 
D’Aubigne, London. 

14, pen hg ELOCIPEDES, F, G. M. Stoney and G. Turton, 


on. 
14, wo FASTENER for ArticLes of Dress, H. Forman, 


14,606. ArticLes, T. Birch, London. 

14.607. Macurngs, F. Mellor, London. 

14,608. SUPPORTING and Raisine VIOLIN Srrinas, &c., 
x Meo, London. 

14,609. Strrrups and Stirrup Leatuers, J. M. 
Fletcher, London. 

14,610. and Burnisuine Boor Heexs, J. and 
8. Keats, London. 

14,611, Knives, J. Y. Johnson.—(J. Lepage, 
Fra 

14,6 (2 Battery, A. Dun and F. Hasslacher, 

mdon. 


28th November, 1885. 
Weavers’ J. Waddington, Brad- 


ord, 

14,614. Ramway, &., CarriaGe Coupiine, A. N. 
Watts, Sharnbrook. 

14,615. SypHons, A. J. Morison.—{(J. Morison, United 


States.) 

14,616. TosuLaR Ort Lamps, R. Wallwork and A. C, 
Wells, Manchester. 

14, => Gas Ovens for SOFTENING Hars, J. Ditchfield, 


14,618. W. Brierley.—(R. Liielers, Germany.) 
14, i619. — Bricks, &c., T. C. and J. D. Fawcett, 


14,620. SecTtionaL Warpinc Miius, A. Arwitage, 
Halifax. 


14,621. Stoppgr, L. 8. Ma 


eson, London. 
14,622. Ick CREAM MACHINEs, 


. Grainger and R. 


Bigland, Birmingham. 

14,623, GiassEs of Carriaces, N. K. McLeod, 
Aberdeen. 

of Cuests, &c., J. Lindsay, 


gow. 
14, SurFaciInG AsPHALTE Roapways, W. Smith, 


14,626. —_— Lues to Barrets of Guns, E. C. 
Green 

14,127, at Cricket, &c., C. E. Jeffcock, 
London. 

14,628. Moutpine Porrmry-ware, W. H. Hales, Bir- 


mingham. 

14, of ALKALINE Liovors, C. Wigg, 

ve; 

14,630. A.Bus, G. B. Physick, London. 

14,631. SrircHEeR for Prrropicats, &., J. F. Young 
and A. R. Molison, Swansea. 

14, Spokes for WHEELS of VEHICLES, J. K. Starley, 

on. 

14, 633. Execrric A. M. Clark.—(E. Flotron and 

F. B. A. R. de la Bastie, France. 


14,634. Srarr-rops, Cornices, &c., §. E. White, Liver- 


pool 

14,635. AppLIaNcEs for use with Leap Prncits, J. F 
Williams, Live: 

14,636. MAGNESIUM Bronze, L. J. O. Mouchel, London. 

14, 637. Buieacaine Cotrox, J. C. Mewburn.—(le 
‘Société Leblois, Piceni et Cie., France.) 

14,638. MEASURING Rovative Srrain, R. H. Froude, 


London. 
Brp TABLE Supports, &c., R. J. D. Pargeter, 
mdon. 
nee. Movuntine Lins of Boxss, &c., R. J. D. Pargeter, 
ndon. 
14,641, Motive Power Enornzs, F. M. Young, London, 
ee. Gas Cookine Ranoes, A. Frame and Russell, 


iw. 
14,643, CompiraTION Funne, H. O. Dahms, London 


y, 
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14,644. Purirrinc Mrppiivas, W. Weaver, London. 

14,645. Frurr er J. H. Brinjes 
and P. T. Goodwin, London. 

14,646. Traveciers’ Fiask, H. A. Silver and W. 8. 
Bennett, Lndon. 

14,647. Corovrine Carns, &c, T. R. Shillito.—( The 
Firma G@rahl and Hoehl, Germany.) 

14,648. Open Hearts RecENeRaTIVE J, 
Powell and L. Roberts, London. 

14,649. Reovtatine Heat Conpuction of Gas FLame, 
H.E A. Wallis and H. T. Ratcliff, jon. 

14,650. Maxine Suot, &c., E. Hammerstein.—(F. 8. 
Kohler, Germany.) 

14,651. Meta. Piates, E. Hammerstein.— 
(F. S. Kohler, Austria ) 

Scraper for Saucepans, &c., W. H. W. Poole, 

ndon. 

14,653. Tricycies for Use, R. Wallwork, 
Manchester. 

14.654. Water Gavcrs for Steam Enornes, 8. Edding- 
ton and J. E. Steevenson, Loudon. 


30th November, 1885. 
14,655. Gurprve Mecnanisu. M. Baerlein, Manchester. 
14,656. A. J. Eastwood, Man- 


coester. 

of Sream Borers, J. A. Rowe, 
ul 

14,658. Canriace Lamps, A. C. and A. W. Auster, Bir- 


mingham. 

14,609. Bags, W. H. Blackwell and J. Ridyard, Ashton- 

14,660. Gzarmsc Rotuers, W. Clarke and J. 
Manchester. 

14,661. in Fossey or other 

gaTHeER, G. Brockman, Penge. 
SRewine and Porter, E T. Pemberton, 


14,663. BLack-Leap, E. J. Digby, London, 
and Preservine Faurt, J. Sharman, 
e. 


14,665. Recutator for Inrants’ Feepinc C. 
J. Clark, London. 

for Frames, J. Robertson, 

ndee. 

14,667. Horsesnors, C. Cashmere, London. 

14,668. Provine the Concertriciry of REevoLvine 
Bopres, T. Thom , Stockton-on-Tees. 

14,669. Toot, &c., W. H. Duncan, 

14,670. Sarery Parser for Cuecns, &c., F. M. 

Brooklyn, U.8. 
14,671. Te.escope Covcn and Cam, A. Leveson, 


don. 
for Srarrcases, &c., G. Bonehil!, 


ndon. 

14,673. Buttons, J. M. Carlyle, Birmingham. 

14,674. Preventinc Noise in Fivseree 
W. H. B. Kimber, London. 

14,675. Caxe, J. Findlay, London. 

es Proretuixc Boats, A. J. Sedley and E. Cole, 

ndon. 

14,677. Cors Cr_ivpers, R. Grumbach, London. 

14,678. Skates, M. Helliger, London. 

14,679. Separatine and Wiraprawine Com in 
Veuicies, F. Pudoey, London. 

14,680. AuxtuiaRy Stakrine Gear for Excures, W. H. 
Martin, London. 

14,681. Execrric ALarum Cocks, M. Emanuel and R. 
Eras, London. 

14,682. Verocrrepes, A. 8. Bowley, 


14,686. Spiir Covptinc Ling, A. M. Clark.—(W. H. 
Clay, United States.) 


States.) 
14,688. Correz Hutier, A. M. Clark.—(J. i. 
Central America.) 
14,689. Bansos, C. J. Kelly, London. 
14,690. VaLves, E. Edwards.—{J. B. Beun, 


14,691. Rezp Orcans, J. B. Hamilton, London. 
Musica Instruments, J. B. Hamilton, 
ndon. 
SroprereD Borrizs, J. W. Dobson, 
mdon. 

14 694. Mawvracrcrinc Fasrics, R. A. Matthews and 
W. Birks, London. 

14,695. EtecrricaL Apparatus for Door 

'ASTENINGS, C. L. Carson, don, 

14,696. Grove Fasteners, W. R. Ci Lendon. 

14,697. PRESERVING ALIMENTARY H. 
Pischon, jon. 

14,698. Bearines for Suartine, W. Lorenz, London. 

14,699. Removire Om, &c , from Frerovs 
E. Mansfield and A. P. Rivolta, London. 

14,700. for Suarrs abd J. and H. J. 
Anthon, London. 

14,701. Horsesnor Nat Branxs, W. A. Barlow.—(R. 
Dahlstrom, Germany.) 

14,702. W. A. Barlow.—(@. 
Atmer and C. Moller, Germany.) 

14,708. Propuct for the use of Ivory Turners and 
others, C. H. Coiffier and T. R. Jordan, London. 

14,704. SKEIN-ROLDER, W. Bown and G. Capewell, 


mdon. 

14,705. Hotprsc Dressmakers’ Requisitss, W. Bown 
and G. Capeweli, London. 

Raiway Switcues, W. R. Lake.—(A. Boyd, 


8. 
14,707. Stove, M. E. P. Chaboche, London. 
14,708. Surnrace ConpENsERs, J. Templer, London. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Oftcial Gasette.) 


327,202. Apparatus For M. Traps. 


Plumpers’ 
John McCloskey, New York, N.Y.—Filed December 
for 


bination of 
soft metal, a bulb connected te the core thererf, a 
jaw or shoulder adjacent to said die provided with a 
rounded arc-shaped face, and a bending lever provided 


with a having a rounded arc-shaped face, sub- 
(2) The combination of the 
bulb C or its equivalent with the annular die a, sub- 
stantially as and for the purpose herein set forth. 
(8) The combination with an annular die a of 8 grip- 
ping or bending device for bending the metal sim 


taneously with the operation of the die and a shoulder 
es poy for giving definite curvature to the tubular 
as bent by the bending or gripping device, all 
substantially as and for the purpose set forth. 
(4) The combination of movable shoulder Al, a 
ping or bending device B!, and an annular 
y the op of forming the different 
of an 8 or simile trap is caused to 
taneously with the e’ ent of the soft metal in 
tubular form from the die, all substantially as and for 
the purpose her.in set f rth. (5) The combination of 
the annular die a, the rotatable collar D, having the 
shoulder Al, and a gripping or bending device for 
bending the tubular ma’ over said shoulder as it 


+, by th +4 


gripping jaw Bi, the 
collar D, provided with the [fa shoulder Al, the 


bent, substantially as set forth. £2 an electrode, 


the combination, with the base ing an up y 
projecting stem, of a wire located within the stem and 


327,582] 


ped a bending lever provided with a 
movable jaw having a rounded are sha’ face, 
substantially as described. (8) The combination of 


core thereof, a jaw or shoulder adjacent te said die 
vided with rounded arc-shapéd face, @ bending 

ever provided with a movable jaw having a round 

are: face, the shank of said movable jaw ha 

ned gd ivotted to said bend- 

lever, an with a which engages said 

slot, substan: ly as described. 

$27,499. Savery Device ror Exscrric Cracuits, H. 
a Boston, Mass.—Filed February 2st, 


Claim.—{1) In a safety device for electric circuits, 
the combination, with a fusible safety-strip, an electro- 
magnet, and a armature lever connected by 
a spring with safety strip, of a circuit breaker and 

d with the lever, con- 
an r ration, substan iy as 
set forth. (2) In a safety cates for electric circuits, 
the combination, with a fusible safety strip, an electro- 
magnet, and pivotted armature lever weighted and 
connected by a spring with the safety strip, of a cir- 
euit breaker and shunting device cuneate with the 


lever, and constructed and in 
substantially a safety 


the manner (3) 


327,499) 


each com) 
them a pivotted lever, and links connecting the 
pivotted armature with said levers, whereby a move- 
ment of the armature is imparted to the levers, sub- 


specified. (4) Ina 


the armature is imparted to the levers, substantially 

as and for the purpose specified. 

$327,524 Suarr Hanoer, John Chivill, Chicago, 
Fued 6th, 1885. 


SSG 


Z 
Z 
4 
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327,561. Castro ror Street Cocks Gas AND WATER 
bERVIcE, Edward Lindsey, Cleveland, Ohio.—. 
December 17th, 1883. 

Claim.—In combination with the casing formed of 
the upper and lower sections A B, and the tube D, the 


327, 56 


having the upper opening for the of 
from the said opening. 
327,582. Barrery Execrrope, John B. Odell, Chicago, 
Claim.—{1) In an elec e, a supporting wire located 
entirely within the same, substantially as set forth. 
(2) In an electrode, a supporting wire ver- 
par and entirely within the same, as set forth. (3) 
Ar e provided with a | core arranged 
verticaily within the same, substantially as set forth. 
(4) The combination, with the base having the upwardly- 
jecling stem, of a wire located within the stem and 
cS to strengthen the same, as set forth. (5) The 
combination, with the base having the i 
jecting stem, of a wire arranged within stem and 
base to strengthen the same, said wire having its end 


base to strengthen the and having its end bent 
in pp ite directi righs angles 
set lurth. 


$27,610. Rop Currer, Charles F. Stackpole, Lynn, 
Mass.—Filed September 15th, 1884. 

mS An improved rod or wire cutter, consist- 
ing essentially of a pair of concentric die blocks pro- 
vided with a pair of excentrie dies having rod receiv- 
ing orifices and a collar ada; to retain the die 
blocks iu proper relation with each other end permit 
rotary movement thereof for the purpose set forth. 
(2) An improved rod or wire-cutter, consisting essen- 
—¢ @ pair of concentric die blocks adapted to be 
rotated on their common axial point with relation to 
each other, as specified, and provided with a retaining 
collar and a pair of dies having a eommon axial point 
tric with relation to the axial point of the die 


blocks, substantially as set forth. 

rod or wire cutter, consisting essentially of a pair of 

concentric die blccks having meeti. ‘aces and pro- 

vided with a pair of dies having sui rod-receiving 
arranged 


(3), An improved 


orifices, the said dies in the die blocks con- 
centric with each other and excentric with the said 
die blocks, and means for retaining the die blocks in 
proper relation with each other and yet permit the 
rotation ef one or the other on the axis common to 
both, substantially as set forth. 


$327,662. Burr Reoisrerine Faucet, David W. Davis 
and William G. Latimer, Detroit, Mich.—Filed July 


9th, 1885. 
Clam.—{i) A faucet provided with a registerin 
device nad valve with aid 

as pressure on 
Eicon stem operates said registering device, as set forth. 


2) A faucet having circular valve seats a surrounding 
the vertical e thereof at its junction with the 
horizontal , in combination with a ball valve 
seated upon the seats a and secured through its axis 
to a rod, as a means for  opaaee J a registering device, 
substantially as and for purposes specifi 


827,728. Rottma Mitt, Charlies Schulz, Cleveland, 
Ohio.—Filed May 7th, 1885. 
Claim.—(1) In a roliing mill plant, the combination 
of a series of overhanging rolls removably mounted on 
respective shafts and a to form u con- 
tinuous train, cach shaft provided with flanges and 


nuts for embracing the ends of the rollers and tighten- 
ing the same, and set screws for adjusting the rollers 

wise on the shafts, substantially as set forth. 
(2) In a rolling mill plant, the combination, with an 
overhanging roll removable mounted on a shaft pro- 
vided with collars for embracing the ends of the roll, 
and nuts for tightening the collars, shaft, and roll 
respectively, provided with one or more splines and 


The combination, with the guide G, pro- 
th a channel g, of the tube H, hinged to the 
guide, and so arranged that a pressure from within 
open the tube outward and open the channel in 
the guide, subst ntially as set forth. combi- 
nation, with a continuous train of over rolls 
and guides arranged between the set of rolls, of 
brackets secured to the train frame for supporting the 
mec the arrangement of ing such that the 
rackets are adjustable vertically or lengthwise of the 
train, and the guides acjustable laterally, substan- 
tially as set forth. 


327,756. CenrrirvoaL Creamer, Henry Beimling, 
Philadelphia, Pa.—Filed July lat, 1884. 

Claim.—(1) A hollow cylinder having a hub, within 
the interior portion of which is a pocket EI having 
pipes leading radially therefrom to near the inner side 
of the circumferential wall of the cylinder, in combi- 
nation with a supply pipe passing through one of the 
ends of the said cylinder into the said pocket, and 
bent pipes F, opening at one end insice of the cylinder 
near the inner side of the circumferential wall, and 
having at the other ends thereof cocks opening outside 
of one of the ends of the cylinder near the hub, sub- 
stantially as described. (2) A cylinder having a hub 
formed with a pocket E! and pipes E leading there- 


(327,756) 


from and provided with an opening J in combination 
with a guard J}, inlet pipe K, an annulus K!, having a 
flange K"), flange Al), and pipe 6, substantially as and 
for the purpose set forth. Cha centrifugal milk and 
cream separator composed of a hollow cylinder _ 
vided with a hub ha » be bearing in suitable casing, 
said hub having a pocket within said cylinder and 


and annulus K! on the opposite side from 

discharge, substantially as described. 

$27,899. Device ror Leaks 1x WATER 
Pipes, W. H. Robertson, Toronto, Ontario, Canada. 
—Filed March 23rd, 1885. 

Claim.—{1) In a device for stopping leaks in pipes, 
the combination, with a ow A provided with a 
screw and formed with a seat E of cups C and D, one 
of said cups fitting in the seat of the clamp, and the 


other adapted to have the screw bear it, and 
beth formed with ae edges a, su tially as 
described. (2) A device for stopping leaks in pipes 
consisting of the two —— cups C and D, form 
with sharp edges on their inner faces to enter a pipe, 
and having notches } and ¢ on their exterior faces, 
substantially as and for the purpose di bed. 
827,902. Cut-orr VaLve, Peter 0. Solie, Portland, 
Dak.—Filed March 27th, 1885. 

Claim.—{1) The combination, with a slide valve, of 
rectangular frame or cut-off device pivotted thereto at 
or near its centre, a pin secured tw the cut-off, and 
suitable stops ada to rock the cut-off to close the 
ports, substantially as herein described. (2) A cut-off 
attachment pivutted to and enclosing a slide valve and 


(327,202) 


suitable stops for changing the position of the cut-off 
and thereby close the , substantialiy as hereiu 
described. (3) The valve chest A, provided with a 
valve stem C, a rod D, and suitable stops @ d!, secured 
thereto, in combination with a slide valve B, and 
enclosing cut-vff pivotted thereto, and a pin ¢ adapted 
to engage the stups, substantiuliy as and for the pur- 
pose deser.bed, 


Propuction oF MaRLS IN THE Unitep StatEs.—In 
New Jersey about 875,000 tons, worth 437,5v0 dollars 
at the pits, were dug in 1884. In addition, smal! 
quantities were prod for.local use in some of 
the Southern States. The production is declining, 
owing to competition with fertilisers made from phos- 
phate rock, &c, 


Epps’s Cocoa.—GRATEFUL AND Comrortino.—‘‘ By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, anu bya 
careful application of the fine properties of well- 
selected Mr. Epps has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until strong enough to resist every 
teridency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a 

rly nourished frame.”—Civil service Gazette, 

le simply with boiling water or milk. Sold only 

in packets, labelled—" James Epps & Co., Hommo- 

pathic Chemists, London.” Also makers of Epps’s 
Afternoon Chocolate Essence,—{Apvt.} 


engaging grooves, for causing the shaft and roll to 
revolve together, of set screws éxtending longitudinally 
through the roll and through the outside flange 
or washer, so as to be operated in front, said set- 
P| screws abutting against the rear flange or washer and 
arranged to adjust the roll lengthwise on the shaft, 
SS \ and to back the roll from its seat. substantially as set 
SS 
SS SA 
issues from said die. a'l substantially as and for the SI 
urpose herein set forth. (6) The combination of the 
ular 4, amber A, and a& unger, su SGQGG@@ 
stantially as and for the purpose herein forth. (7) 
The combination of an annular die for soft metal, a 
bulb connected to the core thereof, a jaw or shoulder 
| 
| 
| " 
| 
; device, the combination, with an electro-magnet and . 
14 683. WasHinc Macurnes, R. and A. Hay, Glasgow. pipes leading from said pocket to near the circumfer- 
14,684. Sxor, A. W. Marshall —(F. S. Kohler, Germany.) | pivotted armature, of a circuit breaker and shunting ential wall thereof, milk discharge pipes open at both 
14,685. Disc Corres Huiter, A. M. Clark. —¢J/. ends leading from the side of said cylinder, cocks in 
Guardiola, Central America.) Pe said pipes, and a cream outlet formed by a rd Ji 
14,687. and SHOE Protectors, A. M. Clark.— safety for electric circul 
with a safety-strip, an electro-magnet, and 4 pivo 
armature connected by a spring with a safety 
strip, of a circuit breaker aud a shunting device, 
each comprising as the means for operating them a ish. bos) 
pivotted lever and links, connecting the pivotted gilli 
armature with said levers, whereby a movement of KR =~ \ 
\ 
arm, na (©; | 
the yoke B. cast in one piece, and a cap provided with , 
a hollow stem d!, and arms d?, substantially as and 
for the purposes set forth. (2) The combination of the fr = 
A 
ie 
327,524) d A ‘ ~ 
\ 
g g 
\ iS, Y Y 
om 
4 
yoke B, cast in one piece, and adjustable cap D, said Y\I6 
cap having a hollow stem d!, arms d?d2, adjustably 
secured to said yoke, and flanges d, substantially aa 
and for the purposes set forth. 
3 
3 BD 4 Cc 
S27 
aN 
& = | | 
= 
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Dec. 11, 1885. 


A STRANGE FAILURE OF STEEL 
BOILERS, 


By Arruur J. Maginnis, Memb. Inst, N.A. 


Since the introduction of steel for marine boilers, much 
has been written and discussed about the peculiar beha- 
viour of the material at various stages of its manufacture, 
and during the time boilers were being constructed ; but, 
so far as the writer can learn, no similar experience 
to that about to be described has yet been brought 
forward, and as it presents a most serious feature, a 
full description and discussion on the facts may be the 
means of revealing yet another of the hidden secrets 
which have retarded the general adoption of this useful 
material. 

The peculiarity of the steel boilers under consideration 
consisted in the fact that—(1) The material used for two 
different sets of boilers, each set consisting of three circular 
boilers with horizontal steam chests, ed all tests 
required by the Board of Trade and Lloyd’s. (2) The 
material stood without the slightest defect the ordinar 
work of the boiler shop, including welding, &c. (3) Bach 
set of boilers worked most satisfactorily at sea for a period 
of two and a-half years, after which they then exhibited 
signs that a complete change had taken place in the nature 
of the steel. 

As may be seen by Figs. 1, 2, and 3, page 449, the design 
of the boilers was such as to give no reasons whatever for 
the strange behaviour of the material, being the ordinary 
double-ended circular type, with three plain welded furnaces 
opening into a separate chamber for the set of three at each 
end and having on top of each boiler an ordinary cylindrical 
receiver. 

From the commencement of the working of these 
boilers the usual treatment was adopted, zine being 
used in blocks of the Admiralty pattern, and special 
attention was given to careful scaling, especially of the 
backs of the combustion chamber, as, owing to experience 
gained on earlier iron boilers of the same construction, it 
was found that bulging was likely to occur if the scale was 
allowed to get more than a full sixteenth thick. The trade 
in which both steamers were engaged was the Transatlantic 
and Colonial, and it was when on the latter that the first 
signs of change were noticed. These commenced with an 
extensive crack in one of the combustion chamber plates 
on steamer No. 1, and as may be seen by Fig. 10, it was of 
serious extent, being about 2ft. Gin. long, din. open at the 
bottom, and a bare ;';in. at the top, just before going into 
the rivet holes. The crack occurred spontaneously in the 
month of August, about three weeks after the boilers had 
been blown down, and at the time no work was being 
done, excepting the usual scaling. 

The next strange occurrence was of a somewhat similar 
nature, but happened in steamer No. 2, when the boilers 
had just reached the same period of working as those on 
steamer No.1. This extensive crack—which is shown 
in Fig. 6—was 2ft. 3in. long, and occurred in 
a corresponding plate in the combustion chamber 
to the first one, during the month of October, thirteen 
days after steam had been let down. The report was 
so loud as to almost deafen a boilermaker who was 
doing some work about the bridges in the chamber at the 
time. 

Owing to this crack being similar to the first one, it 
was decided to test the other plates of the chamber by 
blows with a 7-lb, hammer, with the result that three of 
the other similar plates were cracked either vertically 
or horizontally as shown in Figs. 5, 7, and 8. 
Some of these cracks commenced at first by show- 
ing a peculiar black shade, about }in. broad, in 
the direction the crack was likely to occur, and after 
another blow a faint score, like a hair, became visible, 
which without any further blows could be seen gradually 
opening and extending, until fully developed; others 
ps | almost simultaneously with the blow, but none 
with the loud report of the originals. About this time 
also small cracks were found occasionally between the 
rivet holes of various landings, such as the furnace 
fronts and backs, saddle plates, &c.; so that it was 
evident something unusual was taking place, as, pre- 
vious to this, no signs of brittleness had ever 
found. 

Inthe January and February following, the next crack 
occurred on steamer No. 2, when under steam on a long pas- 
sage home from the colonies. It was tirst noticed at sea by 
the water flowing from the ashpit, and as no report 
was heard, or sudden leak took place, it was sur- 
mised that this crack had opened gradually, and salted up 
as it extended. 

In the same February, in steamer No. 1, the most 
serious defect occurred, when lying in a colonial port a 
few days after steam had been let off, in the shape of 
an extensive circumferential crack in one of the wing 
furnaces. This crack, which is shown at A, Fig. 2, took 
place with a loud report before breakfast hour, and imme- 
diately under a lad who was sitting on the furnace scaling 
it. The report was so alarming as to cause word to be 
sent to the chief engineer that one of the boilers had ex- 
ploded, although not under steam. As may be noticed, 
the crack commenced 4in. below the line of bars, extending 
upwards about 22in., and at a distance of 2ft. in from the 
boiler front. 

Previous to receipt of this news a series of extensive 
tests which are given in the appendix had been made in 
the presence of a Board of e official on strips taken 
from the cracked ag ayy of the plates which had been cut 
out of both vessels, but as may be seen from them, and 
also from the chemical tests which were made separately in 
the laboratory of one of the principal steel works, no defi- 
nite signs of entire change in the material were discovered 
which would account for the cracks, or justify the more 
serious and costly step of removing the boilers, although 
brittle portions had been found here and there. It may 
a'so be noticed that the analyst reports of the steel, “ that 
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speaking it is pe all objectionable, being a APPENDIX. 
ma’ of good average quality. ; 
Another example of the iar behaviour of the 
material was experienced twice over, when testing the | - 
result of striking the cracked portions of the plates— 
Fig. 9—one side of the crack being held firmly, and Dimen- | Remarks 
the other struck by an ordinary sledge hammer, so as to| | Sa | 
endeavour to extend the crack. With one plate the first Sosa” [s 
blow extended it about 4in.—Fig. 9—leaving only 2bim. x-a1 | -a9 | 92500 | _ 00820 | 2-025 20 | Steam chest. 
more of solid plate; this remaining portion was then 29°6 tons | 
the least extending the crack. With the second plate the} 9549 | y-25x+57 | -71 41500 | 58450 | 2} | 25 | Furnace comn. 
first blow extended the crack about lin., and afterwards ve 26-08 tons ' 
the plate was hammered flat down in line of the crack, | 2551 | 1°25x°55 | 69 48000 ote? 20 Do. 
on the 2660 | 1°62x-49 | *79 | 48000 2°455, 244 | Fire-box back. 
extending it in the smallest degree ; on the other hana, ’ tons 
the projecting piece of the same plate, which is shown | 76724) 1°2 x°55 | 38500 26 
shaded on Fig. 9, was struck one blow and snapped off like | 2561 | 1-76x~-66 | 1-16 | 70500 nits | 2°38 | 23 | Shell. 
Another instance of the peculiar nature of the steel was Bad 
found on the last voyage made with the boilers, and con-| 2353 | 1°22x-60 | “84 | 51000) | Gu7l4 | 24 | 24 | Front plate. 
sisted of two bulges on the furnace crowns close to the | 9799 | 1-22-71 -87 | 55000 “esai8 | 91°95 Do. 
back end, each bulge being about Gin. diameter and lin. 28°2 tons 
deep; the plates in the neighbourhood of these bulges | | | °68 | 41500) 61020 2°26 | 22°5 Furnace crown. 
showed no signs whatever of brittleness, even when they | 2576 | 1-25x-54| +68 | 42000} 61735 | 2°1 | 21 Do. 
were put back, whereas numerous cracks were found a SE eek 27°5 tons | 
between the rivet holes at each end, both prior to and after 
the putting back. 2777 | 1-24x42 | °52 | $2000) 61588 | 2°15 | 214 | chest. 
Owing to these occurrences it became a matter of | 
serious consideration whether the boilers, or at least the 
interiors, must not be condemned, as these unaccountable | 2655 | 1°30x*53 |- “69 44000 Peo 23 | 28 Do. 
cracks continued to occur, and also those between the| | 3-25x-5 | -630 41000| 63079 | 22 | 29 
rivet holes of the saddle, furnace, and other plates, and as # . 29°05 tons 
no preceding cases of a similar kind could be found, con- | | 1°3 | “81 | 49000) | 60483 2:2 | 22 Do. neck. 
sd as which was 2784 | 1°30x°62 | “81 | 49000 2°6 | 26 Do, 
course to take—whether to replace the interiors only,| | ‘Otons| 
or go for new boilers. After considerable discussion it was | | | “67 | 44500 | 66417 | 1°975) 193 | Butt straps. 
eventually decided to have new steel boilers, mainly owing | 2788 | 1-3 x51 | -66 | 40000 ; 60606 | 2°6 | 26 Do 
to the action of the superintendent engineer, who gave it| ,.. 56000 a 
as his opinion that if new interiors were fitted they would | |’ 
have to be condemned soon afterwards with the boilers, as | 2476 | 1°23x-74 | “91 | 55500 one 21 | 21 Do. 
it was only a question of time until the boiler-shells and | | 3-24-74 | -92 56000 | | 2-7 | a7 
fronts would commence cracking in the same unaccount- 27°1 tons 
able way. 2701 | 1°25x°78 | “91 | 56000] | 61758 | | 28 Do 
This opinion was shortly afterwards fully confirmed, | 2783 | 1-25x-59 | -74 | 47000 "63513 2°4 | 24 | Steam chest. 
when the work of breaking up the old boilers com-| 
menced, the results being most startling and of such| | 
interest as to bear an extended description. The first | 2399 | 1:18x-714) 84 | 52000] 61904 | 2°15 | 213 Do. . 
start was made by knocking off the rivet heads on the 1-75-45 | 
connecting pipes between the boilers and steam chest, but 26°37 tons apa 
after a few blows it was discovered that the pipes were | No. 3) 1°78x 645 1°15 | 69000 | 60000 | 2-5 | 25 _ F. tube plate. 
cracking in all directions, and to such an extent eventually | no. 2) x-657, 1-182, 76000 | 2-05 | B. tube plate. 
that not one of the nine connecting pipes from No. 2 th ____ | 28°6 tons 
steamer came off whole; then after the chest had been} 2/42 | 1°75x-555; -971) 57000 
removed from one boiler a portion of one of the pipe] No.1) 1-75x-725, 1-27 | 85000} 66929 2°175, 213 Shell end plate. 
flanges was being wedged from the boiler, as shown in| 29°8 tons 
Fig. 14 when the shell plate suddenly cracked for | "695 1°216 72000 | | | 24 | F. tube plate. 
10in. from the opening, although it was 2592 | 64500 | 58082 | 2°05 | 20} | Furnace. 
the wedge only about ;-in. in 5in. Soon after this, when ee pane, “37 tons 
the boiler shell was reached, one of the butt straps cracked 
almost’right across between the rivet holes, although only | 2579 | x 1°14 | 71100 | 62368 | 21 | Do. 
set 3in. in 3ft., and later on, when the furnaces and front} 956 | 1-s 1-05 | 71500 plate. 
plates were started upon, a general smash was experi-| 30°3 tons | 
enced, the front plates cracking and starring and the | 27% | | 50000 28 | 28 | Furnace. 
flanges breaking off, as shown by the lines on Fig. 1,] 797 | 1-82x-482| -877| 56000 | 63854 | 2°525| 25} | Fire-box back. 
the furnaces at the same time acting in just the same 28°28 tons) 
manner, and going through the rivet holes to such an 


extent as to allow the ends to come off whole, and so form 
hoops for the lads to play with in the meal hour, an oppor- 
tunity which, it is needless to add, they quickly availed 
themselves of. 

The last remarkable case to occur was that shown on 
Fig. 7, which happened to one of the upper shell 
plates, fin. thick, After the rivets had been cut out, the 
plate was turned over and allowed to fall upon the ground, 
with the result that the shock broke the plate across the 
centre, as shown at 1 1. The end without the hole was then 
placed hollow side up and a ton weight dropped upon 
it from a height of 7ft., this broke the plate again 
at 22 and 33, and also cracked the centre piece C 
where shown at 44. After this the plate B was then 
e on two wooden blocks, and at the second blow it 

roke across at 5 5,at the same time bending it con- 
siderably. 

During the construction of the boilers no special means 
were adopted, the steel—which was made by the Bessemer 

rocess at the works of a well-known east-coast steel and 
iron company—working in a most satisfactory way, weld- 
ing, flanging, and bending without the least trouble, the 
holes in the shell and other circular portions being drilled, 
and those in the straight landings punched, the furnaces, 
after being welded, were carefully annealed to the special 
instructions of the Board of Trade, the work through- 
out being regularly inspected by their surveyors and 
those of Lloyd’s Registry, the material having also been 

si tested at the manufacturers by both these 
ards, 

It will now be interesting to endeavour to obtain, if 

ible, some satisfactory reasons for the failure of these 
ilers, otherwise the unpleasant fact must be acknow- 
ledged, that it is yet possible for material to be put into 
boilers which after a time will become treacherous, not- 
withstanding the extensive tests and rigid inspections now 
made. But that mild steel has advanced beyond the ten- 
tative state is generally conceded, and the owners of these 
steamers, under advice from their builders and superin- 
tendent engineer, decided to again have steel boilers in 
lieu of those just described, although they had been put to 
great inconvenience and annoyance, which, together with 
the serious and unexpected cost, would but a few years 
have been the means of throwing almost puamhamerts o 
difficulties in the way of the general adoption of this 
valuable material, which may looked upon as one 
of the highest achievements yet attained by engineer- 
ing science in its endeavour “to adapt to the use and 
oe of man the wondrous sources of power in 
nature. 


Plates cut boilers of stea' Nos. 1 and 2. Diagra 
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A.—Plate from forward c:mbustion chamber of centre boiler of 
steamer No. 2. B.—Plate from after combustion chamber of sta: board 
boiler of steamer No. 2. C.—Plate from furward combustion chamber of 
starboard boiler of steamer No. 1. 


Bending Tests of Plates cut from Combustion Chambers of 
Steamers Nos. 1 and 2. 
A. 

Strip No. 3.—Section 2°25 x °44 (Fig. 4). Bent cold to abou 
90 deg. without fracture, but, on attempting to bring it back again 
fractured—fibrous—on the inside of bend. Both ends behaved 
exactly the same way. The strip was then bent double at the 
centre and hammed flat without sign of fracture. 

Strip No. 4.—Section 2°28 x 43 (Fig. 5). End A bent double— 
cold—about lin, radius, and then hammered flat, without fracture. 
End B was bent 90 deg., then back the opposite way, and finally 
hammered flat, all without fracture. . 
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Strip No. 7.—Section ‘5 x °415 (Fig. 6). End A bent cold round 
nose of anvil, at about 2}in. diameter, until double, and then 
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hammered fiat, all without fracture. The same end was then 
raised to a “‘black heat ”—say 500 deg. Fah.—and bent in the same 
manner at B. It stood this until it was hammered quite flat, when 
it showed a slight sign of fracture at outer edge. The end C was 
then bent sharply round the square edge of the anvil, and then 
hammered fiat without sign of fracture. The strip was then bent 
cold at D to about 100 deg., and then back again to 45 deg. the 


opposite way, and finally straightened out again. All of these 
tests it stood. without the least sign of breaking anywhere. 
w > 
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Strip No. 10.—Section 2°031 x *46 = *934 (Fig. 8). End A cold 
bent double—lin. radius—and then hammered flat, without frac- 
ture. Other end bent 90 deg., then back the opposite way, and 
finally hammered flat, all without fracture. 

Strip No. 12.—Section 2°25 x °44 (Fig. 9). End A bent double 
cold—about lin. radius—and then hammered flat, without frac- 
ture. End B was bent 90 deg., and then back. Finally it was 
hammered flat the capes way. Between positions 2 and 3 the 
surface on the inside of bend showed signs of opening up, and pre- 
sented the appearance of having been damaged fire. This 
opening up went on until the strip was hammered ble, when 
the outer skin parted with a fibrous fracture, the inner part being 
still quite good. 

C. 
This plate put between the hammer face and the anvil block of 
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the 10-cwt. hammer, with the corner x projecting over. After two 
or three blows with a striker’s hammer the piece mn, off sud- 
denly, showing a crystalline fracture. The plate was then allowed 
to project still farther over to y, and again struck. After about a 
dozen blows, by which the corner was bent about 45 deg., it also 
broke off, showing a similar fracture. 


C. 
Strip No. 14.—Section 62 x ‘41, This was the end of a strip 
which had been tested for tensile strength Each end was bent 
cold to about 45 deg., when it broke, showing a crystalline 


ure. 
Strip No. 15.—Section 1 x *415 (Fig. 10). End A on being 
cold, snapped off after bending about 15 deg.; fracture 


Tig. 


The end C 


in it 

re bei iL, 

was bent cold to about 145 deg., but on being hammered further 
broke in tvo places ; crystalline fracture. 

Strip No, 16.—Section *67 x *425 (Fig. 12). End A bent double 
cold. On being hammered flat showed fracture on inside of bend. 
End B was bent 45 deg., and then straightened and bent 90 deg. in 
the opposite way. It was again s' 


traigh tened and bent back 180 deg. 


till nearly double, as shown in Fig, 13. {On being hammered | 

flat it broke,*with a fine crystalline fracture. | 
Strip No.18.—Section 1 x *445. Bent at centre cold. Broke 

at 45 deg.; fine crystalline fracture. | 
Strip No, 20.—Section 2°29 x *45 (Fig. 14), End A bent 

to about 150 deg.; then broke suddenly ; fine crystalline f 


chamber cut from steamer No. 2. The drillings gave on analysis 
the following results :— 


End B bent to 45 deg.; then straightened and bent the 


a breaking when bent about 145 deg., with a fine crystalline | 


Chemical Laboratory. 

I. Laboratory report.—Portion of combustion chamber plate cut | 
out of main boilers, steamer No. 1. Cracked spontaneously about 
three days after boilers had been blown down. The drillings gave | 
on the following results :— 


Chemically 

i speaking, is not at all objectionable, being a material 
of good average quality, 


II. Laboratory report.—Portion of, back plate of combustion 


Per cent. 
018 
round Manganese 370 
Sulph “045 
PP hosphorus 068 
Iron .. 99°324 
100°0.0 
a aa of good average quality, closely resembling portion 
| i. . 
| aur Laboratory ‘t.—Portion of furnace plate cut from wing 


furnace of steamer No. 1. One side is side of spontaneous crack, 
which took place with loud report about four days after boilers 


were blown down, The gave on analysis the following 
results :— 
Per cent. 
Carbon .. “125 
043 
Phosphorus... 
Iron (diff.) 99°228 
100°000 


Quality very similar to portions I, and II. 


FURNESS AND CO’S TOBACCO SPINNING MACHINE. 


W. FURNESS AND CO’S TOBACCO SPINNING 
MACHINE. 
THE machine illustrated is made by Messrs. W. Furness and | 
Co., of Globe Works, Bankhall, Liverpool. It has been invented | 
with the object of providing a machine equally adapted for thick | 
or thin twist, and readily altered from one size to another. The 
principal novelty of this machine is the alteration of speed and 
angle to which the wrapping rollers may be changed, enabling 
the operator to use the covering leaf to the greatest advantage 
in the various sizes of twist; and all the motions being rotary, | 
and not sliding, by means of segmental rollers and cams, the | 
machine runs smoothly and at a quick speed, with the minimum | 
of wear and tear. The twisting frame is light, evenly balanced, | 
and has three rates of speed by means of a cone pulley. It can 
be instantly stopped or started by foot lever, which withdraws 
a clutch and automatically applies a brake. The coiling reels | 
are quickly removed and replaced, and have a revolving motion 
given to them which can be instantly regulated by a delicately 
adjustable brake, just giving sufficient tension on the twisted 
tobacco. The working table is not shown in the engraving, as it | 
would hide the mechanical details. 


SOLID FORGED STEEL WHEELS. 

THE accompanying engraving represents Eyre’s new patent 
solid forged steel wheels made by Messrs. John Brown and Cv., 
Atlas Steel and Iron Works, Sheffield. They are more especially 
made for collieries and tramways, and it need hardly be said 
secure absolute freedom from breakage. The wheels are made 
fast or loose, and also for inside or outside bearings. The bosses 
are solid, not welded on, the entire wheel being furged to shape 
out of a steel bloom. In fast wheels, the wheel may either be 
shrunk on the axle and keyed, or secured to the axle by Eyre’s 
oval system ; in the latter case the end of the axle is rivetted 


over the boss. An accidental incident at q Scotch colliery 
recently showed the good qualities of these wheels. A train of 
wagons had been accidentally allowed to escape from the top of 
a steep incline, and when brought up with a bang at the bottom, 
the manager of the colliery says, “ + whole affair had gone to 
pieces except your steel wheels which happened to be on some 
of the wagons. The wheels on all the other wagons—of the 
ordinary cast steel type—were broken and destroyed completely, 
while yours were not a bit the worse.” Some tests of which 


the figures have been sent us prove these wheels to be remark- 
ably strong. 


EXPANSION COUPLING. 


Tue engraving below, which we reproduce from the American 
Sanitary Engineer, shows a novel pipe coupling invented by Mr. 
Frederick E. Young, of Allegheny City, Pa., for use with iron or 
brass screwed pipe that is subject to slight changes of length by 
warming and cooling. It is formed from a single piece of elastic 
metal, which has a screw thread at each end and an annular 
outward corrugation A A of considerable depth atits centre midway 


between its ends. The walls of the groove or corrugation are 
made nearly parallel, and of sufficient strength to withstand the 
twisting strain of screwing the ends of the pipes into it, but 
having sufficient elasticity to accommodate itself to lateral 
thrust sufficiently often not to be compressed or elongated 
beyond the limit of elasticity of the metal employed in its 
manufacture. Fig. 1 is a longitudinal section, and Fig. 2 shows © 
the appearance when used with screwed pipe. 


Tue TowER oF LoNDON.—The pumping engines and accumu- 
lator which have hitherto worked the lifts and cranes in the mili- 
tary stores, and in the White Tower, are about to be removed, as 
it has been decided by the War-office to work them for the future 
from the mains of the London Hydraulic Power Company, and by 
which it is anticipated that a considerable economy in the cost of 
working will be effected. 


CARRON SCIENCE AND ArT CLASSESs.—On Tuesday evening, the 
24th ult., the prizes and certificates awarded by the Science and Art 
Department for the work done in the art c , and the local 
prizes awarded for work done in the shorthand class last session, 
were presented in Carron Company’s School at Carron, Falkirk, 
by T. D. Brodie, Esq., of Gairdoch, one of the partners of Carron 
Company. Mr. Brodie said that it was a very great pleasure to 
him and those connected with him to put their hands and their 
shoulders to the work of —— the technical classes in connec- 
tion with Carron Works. e Rev. John McLaren, chairman of 
Larbert School Board, then addressed some encouraging remarks 
to the scholars, in the course of which he said the present meeting 
was evidence that Carron Company had done a very wise thing 
in retaining the management of Carron School in its own hand 
instead of handing it over to the School Board, and that it ha 
not failed to provide for the education of its employés in advanced 
an ial subjects, as well as in the more elementary subjccts 
taught in the day-school. 
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OTTO v. LINFORD. 


WE this week conclude the re-publication of the judgment in 
this celebrated case. 

Well, then, you come to that which is the ground of the judg- 
ment of the Vice-Chancellor, namely, the question of novelty, 
which—all the others being mere fringe—is the real subject of con- 
struction in this case. With regard to the question of novelty, it 
seems to me to present itself in rather an unusual form. I do not 
mean to say that it has not been so presented before, because I 
recollect cases in which it has been, but the anticipation here is not 
an anticipation by the user of machines. If there had been 
machines made, it seems to me that it would have been quite im- 
material whether they were made under Johnson’s specification or 
however they were made—whether Johnson’s specification accu- 
rately described them or not would have been immaterial. 
Whether, supposing them made according to Johnson’s specification, 
Johnson's specification was good or for other reasons would 
have been wholly immaterial. In other words, the moment you 
say that the anticipation is the user of machines, you may throw 
all former specifications under the table. The question is one of 
user of machines. Well, now, as to whether a user of machines 
has been an anticipation or not—and when it has come to be 
material in this case, because there have been no machines produced 
which are vouched as anticipations, none whatever—the only 
anticipation here relied upon is the publication of a former specifi- 
cation; that is to say, that the alleged anticipation is one wholly in 
writing and not in action. The moment you come to an alleged 
anticipation by writing, it seems to me immaterial whether the 
description in writing is contained in the specification or not—it is 
the same—and saying that it is in a specification gives it no more 
effect than saying that it is in a book. But when the alleged 
anticipation is one which is in writing, the law is that the inter- 
pretation of that writing, or the interpretation of that speeification, 
is a question for the Court. It is not truly and strictly a question 
of evidence of fact at all. The Court must construe it. The 
Court no doubt would be much aided by an explanation of that 
writing given by skilled witnesses, and as to the mode in which 
that writing if carried out would act, but it must in the end 
construe the matter for itself. 

Then what is the rule when you rely only upon a description 
in writing as being an anticipation? It seems to me that it is not 
sufficient to say that if a machine were made by a person who had 
read that writing, something in that machine would, if it had been 
really a machine used, have been by reason of that user an antici- 
pation of the plaintiff's patent. You must go further, and where 
you allege that the anticipation is in writing, and in writing only, 
you must show that a person—I mean a person conversant with 
such matters—reading that writing, would find in it a reasonably 
clear description of the plaintiff's invention, in the writing alone. 
If it requires that a machine should be made in order that the 
anticipation may be seen, the subsequent inventor is not obliged, 
when his attention is called to a mere writing, to make a machine 
from it in order to see what will be the effect of that machine. 
He has to find a description of his own invention on the face of 
that writing, construing that writing reasonably as an invention. 
Therefore, even if the defendants here could show that with the 
correction suggested by Sir Frederick Bramwell a machine could 
be made according to Johnson’s specification which would work, 
and if they showed that in that machine, or a part of it, the same 
effect as is in the plaintiff's machine would really and substantially 
take effect in the machine, yet they cannot succeed unless they 
show that the working of the machine is described substantially in 
Johnson’s specification, and described so clearly that a person 
conversant with such things upon reading Johnson’s specification 
carefully would say, ‘‘ that is a description of the plaintiff's inven- 
tion.” That seems to me to be the effect of the judgment in Hill 
v. Evans, and also if you apply what was said in Betts v. Menzies. 

Therefore the question is whether Johnson’s specification fairly 
read by a person conversant with such matters would give a rea- 
sonably clear description of the plaintiff's invention—that is, would 
give a reasonably clear description that it would in a machine 
effect this—the introduction next to the piston of a substantial 
column of simple air ; after that a combustible mixture, and those 
being so ignited as to produce a gradual expansion. 

In my judgment, after hearing all that can be said, there is 
nothing of the kind in Johnson’s specification. It is not described. 
That may be the result of a machine made—no, I will not say 
that; but I say that even supposing that would be the result of a 
machine made, it is not described, and I do not think that it is so 
material that one ought to take notice of it; it certainly is not 
claimed; it is not described with anything like clearness, and to 
my mind for a very good reason—the man couid not describe it 
because it was not in his mind. 

A little flinching from that which I understood was my lord’s 
opinion, namely, from the supposition that Johnson, or whoever 
was the inventor, there blundered quite so egregiously as my lord 
supposed upon the construction of the specification, I am inclined 
to agree with the opinion which was elicited from Sir Frederick 
Bramwell—but which ought not to have been elicited because it 
was not evidence—as to what the construction of that specification 
was. I incline to agree with it, and to my mind the idea of the 
inventor—I say not whether it could be worked out—was that he 
would introduce into the cylinder a mixture which before it was 
ignited would b h g , and that that would be a com- 
bustible mixture, and that it would by the ignition explode at 
once—it would be a sudden explosion and expansion, and not a 
gradual one. And at that time, not seeing and not having the 
least idea of what the plaintiff has now arrived at—in fact having 
an idea exactly the contrary—which might well be at that stage of 
the invention—having an idea that what he wanted was a sudden 
and immediate explosion, his description goes on to declare that 
he took means to procure that. Therefore, so far from describing 
what is the substance of the plaintiff’s invention and claim, it 
seems to me that he described exactly the contrary, and therefore 
it is impossible to say that the mere writing in his specification is 
an anticipation. 

The only remaining question is whether there was sufficient 
evidence of infringement by the defendant. Now, I take it that 
upon the question of infringement the specification of the defendant 
is of very little importance. Supposing that he drew out and 
registered and published a specification which was the same 
description as the plaintifi’s, the mere registration of a specifica- 
tion is not an infringement. The infringement must be by the 
use of the plaintiff’s invention. Where the plaintiff's invention is 
really the mode of working, or the mode of manufacturing an 
engine, there is no infringement until another engine is worked or 
made in the same way as his. Therefore, the question of infringe- 
ment here would depend upon this—has the defendant made and 
sold, or made and used a machine in which a substantial and inde- 

ndent part of it isan infringement of the plaintiff’s invention? 


. Now, looking at the model which was admitted to be a correct 


model of the machines made and sold by the defendant, and 
looking at the machines, I cannot have the least doubt myself 
upon the subject, and there is no evidence to the contrary of what 
I say, excepting one matter to which I will refer immediately. It 
seems to me clear that at all events a substantial part of what the 
defendant’s machine does is to do in duplicate what the plaintiff's 
machine does singly. It was said that there was evidence by Mr. 
May on the part of the defendant which declared that that 
was not so. Well I accept Mr. May’s evidence with respect, but 
having heard it I should be obliged then to judge from the view of 
the model which has been produced. But it seems to me that Mr. 
May in his evidence has not contradicted what I say; because his 
evidence as to the want of infringement was founded upon a hypo- 
thetical case, given to him, which contained a mis-description of 
the plaintiff's invention, and, adopting that mis-description, he 
says: ‘If that is the plaintiff's invention, I do not think the de- 
fendant’s machine is an infringement of it.” It may be that it is 


not, but that is not evidence which ought to countervail the 
evidence of the plaintiff's witnesses. 

Therefore, having given the best attention to this case, and it 
having been so completely argued out before us, I, with great 
deference, and with great reluct; , am obliged to differ from the 
judgment given by the Vice-Chancellor as to this want of novelty, 
and if he is supposed to have given a judgment upon any other 
of the points against the plaintiff, I differ from that also, and to 
my mind the plaintiff has made outa case here upon which his 
suit ought to be maintained. 

Lorp JusticEe HOLKER: I am very much obliged to Lord Justice 
Brett for his kindly, and, as I consider, complimentary reference 
to my experience in cases of this sort. It is quite true I have had 
some experience, perhaps a good deal. I should like more, 
because I confess I look upon these patent cases, many 
of them, as exceedingly interesting. But I do not think it follows 
that because I have had considerable experience in patent cases 
therefore I should deliver an elaborate judgment in this case when 
an elaborate judgment is not necessary. And an elaborate judg- 
ment is not n » because I agree entirely in all that has 
fallen from my lords. At the same time I do not want to avoid 
expressing my opinion upon the points that have been raised, and 
I will do so as shortly as I possibly can. 

It seems very clear from the evidence that the motive power in 
gas motor engines prior to the invention or alleged invention of the 
plaintiff had been produced by means of explosion—a sudden 
explosi producing, of course, very rapid expansion of the gases, 
and evil had been found to result from this. The heat had not 
been perfectly utilised and the sudden action of the piston—the 
violent shock occasioned by the piston—had injured the machine. 
In fact, a very violent shock in a machine of this kind would 
naturally produce injury. Well, it was desirable to obviate these 
defects, and apparently the plaintiff turned his attention to the 
matter. Anyone would say that if he would in some way or other 
modify the explosion, if he could make the expansion of the gases 
which would drive the piston a gradual expansion instead of a 
sudden expansion, as it was when the result was a sudden 
explosion, the great object would be effected. But then, of course, 
the difficulty was to find out how this could be done, and 
apparently Mr. Otto, the patentee in this case, did hit upon this 
i. He said: ‘‘If Ican introduce between the explosive mix- 
ture, formed of air and gas, and the piston a body of air or a body 
of any other incombustible vapour, and then explode behind this 
body the stratum of explosive gas, I shall by that means e 
the air, and expanding the air, I shall, in fact, produce a gradual, 
instead of a sudden, development of heat or expansion of the 

.” Accordingly he says, ‘‘I will do that,” and it has been 
‘ound that his idea was a right idea, and that by so doing he could 
make a gradual expansion of the gases. 

He says in his specification: ‘‘I will do this in several ways. I 
will either have a body of air between the explosive material and 
the piston, or I will have a body of the products of bustion, or 
I will have a mixture of air and the products of busti it 
does not matter which—and I will do it either without subjecting 
these vapours to compression, or I will do it by subjecting them to 
compression, and I will point out the means of doing all this.” 
The idea, no doubt, would not be patentable, but if the discoverer 
of this idea points out in his specification the means by which 
all this may be accomplished, in my opinion—and I think there 
can be no doubt about it—that is the subject matter of letters 

tent. He says, to take his simpler form: ‘‘I will introduce a 

yer, so to s *—it would not be really a layer, but it 
might be ed a layer—‘‘of air in a certain way by a 
certain mechanical contrivance which I point out to you. I will 
then introduce a stratum of explosive gas or explosive compound, 
and I will then fire that compound in the way which I point out to 
you.” It seems to me that this was a most useful discovery. It 
P agneee as my lord says, to have really and truly revolutionised 
the manufacture of gas-motor engines; and as the inventor dis- 
covered this principle, and at the same time told the public, as it 
seems to me, how it was to be carried into effect, there can, in my 
opinion, be no doubt whatever that his invention is the subject 
matter of letters patent. 

The point which has produced the most doubt in my mind, I con- 
fess, has been that which was taken with reference to the suffi- 
ciency of the specification. It has been said that the specification 
is not sufficient, because it does not tell you the proportion of 
explosive material and the proportion of air that has to be intro- 
duced. It is said that the great feature of the invention is using a 
certain body of air and inserting that between the piston and the 
explosive mixture formed of the gas and air, and we are not told 
by the patentee in his specification what proportion we are to use, 
No doubt that is an objection of a somewhat formidable character, 
but I think you are told practically. You are told that yourequire 
a considerable—at all events, a substantial—body of air. I do not 
think there can beany difficulty with reference tothe proportion of air 
which is to be mixed with the gas tomake it an explosive compound, 
that is well known; but with reference to the amount of air that has 
to be introduced between the combustible material and the piston, 
I think you are told that you must have a substantial amount of 
air, because you are told that the particles of the combustible 
material will ang into this layer, so to speak, of air, and 
be surrounded by it. Therefore you must have a sufficient amount 
of air, into which the particles of the combustible material can 
penetrate. And then again if you refer to the drawings, as I 
think you are entitled to, you see the sort of proportion which the 
inventor apparently contemplated. I do not mean to say that he 
made these drawings for the express purpose of showing the quan- 
ro | of air which it was necessary to introduce. I do not think he 
did, but he makes drawings for the purpose of showing his machine, 
and showing how he uses it, and incidentally he shows you about 
the amount of air that be intends to introduce. 

Then, again, this is not a case in which any exact proportions 
are required. I suppose if you introduce a substantial quantity of 
air so as to make a substantial layer or stratum of air, although 
practically too little, if you introduce a substantial quantity the 
machine would work to some extent. You would have to modify 
a retarded explosion or gradual expansion of the gases to some 
extent. Then you would have the machine working; if you intro- 
duced a little more you would have it working a little better; and 
if you introduced a little more you would have it working a little 
better still; and if you introduced some more perhaps it would 
cease to work so well, and by introducing a little more it would 
cease to work altogether. So that this is not a case where the 
proportions are essential. Therefore, taking the facts I have men- 
tioned, and bearing in mind that specific proportions are not 
essential, I think the difficulty which that point which was raised 
by Mr. Millar presented to my mind can be got rid of. 

Then with to the question of utility, I really shall say 
nothing upon that except this—it seems to me that if you had 
gas motor engines constructed before this patent, and they had 
been driven by means of the power obtained by a very sudden 
explosion, if you invent a machine which instead of having a 
sudden explosion has an _— of gases which is gradual, that 
must of necessity be a useful machine. It may be that you may 
make many improvements upon it, but if you only do this—given 
a machine which for the first time produces a gradual expansion 
of gases, and thus gives the necessary motive power, it seems to 
me you must necessarily have a machine of some utility, and if it 
is a machine of some utility that is enough. 

Then with reference to the infringement, a good deal has been 
said about that, but when the machine which constitutes the 
alleged infringement is produced you find that it is apparently con- 
structed exactly upon the same principle as this:—It is desirable 
to get a gradual expansion of the gases. In the alleged infringe- 
ment you have a layer of air introduced between the combustible 
material, or the explosive material, and the piston. You have the 


explosive material then introduced, at the densest or richest part, 
as it has been called, of the explosive material you have the means 


of firing. All that you find in the plaintiff's specification ; indeed, 
it is the essence of his invention. 

But then it may be said that the alleged infringement is not an 
infringement because the machines are different; and we have this 
piece of evidence given by Mr. May. He is examined by Mr. Kay 
in this way :—-‘‘I want you to follow me in supposing the plaintiff's 
claim were, what I submit it is not, a claim for a particular engine 
in which these effects he describes are panes a particular 
engine and nothing more, and that he did not claim these effects 
in any way in that particular engine, do you say that this engine is 
similar or dissimilar from the engine of the defendant! A. It is 
dissimilar setting aside the compression and the admission and all 
that sort of thing.” Well, but that is the very essence of it. The 
means of introducing the material, the means of iy ope it, 
and the means of igniting it, are the means which the plaintiff 
employs to carry out his idea. 

ell, then if the defendant takes the plaintiff’s idea and takes 
his means too, how can anybody successfully contend that there 
was not an infringement. Of course it may be different, and in 
many respects it is different, but the idea is the same. The means 
of introducing the material are the same, the means of exploding 
the material after it has been introduced are the same. For these 
reasons I think that the infringement has been abundantly shown, 

There is only one other point, and that is the want of novelty, 
That seems to have been considered the most important point in 
the case—at all events that is the point upon which the Vice- 
Chancellor has decided against the plaintiff in this case. 

The anticipation which is relied upon consists of a specification 
filed by Johnson, Well, the question is not whether these letters 
patent have been filed, not whether these letters patent show any 
invention—that is not the question, but whether it describes in an 
intelligible way the invention of the plaintiff. I take it to be clear 
that unless the specification describes the invention of the plaintiff 
there is no anticipation. It seems to me there is a great difference 
between a specification which is relied upon as an anticipation, 
anda machine which is relied upon as an anticipation. If you 
were to produce a machine which was made for a ;particular pur- 
pose, and which would accomplish when used results which were 
not thought of when it was made—were not anticipated— 
possibly the machine itself without any user would be an anticipa- 
tion. I should doubt that very much myself. I do not find any 
authority upon it one way or the other, but I think it is perfectly 
clear that the machine, if used so that the public could ascertain 
what it would effect, would be an anticipation. But this is quite a 
different thing from producing as an anticipation a specification, for 
you cannot tell, except from the language of the specification, 
what results the contemplated machine may accomplish. We have 
it declared in Hill v. Evans. It is not necessary for me to read the 
passage; but it is stated there as the law, and it seems very 
r ble that the specification which is relied upon as the antici- 
pation of an invention must give you the same knowledge as the 
specification of the invention itself. That seems a very sensible 
and reasonable rule. 

Now, what do you gather from this specification of Jolnson’s? 
Do you gather that he made, or intended to make, or dreamt of 
making a machine in which the expansion of the gases would be 
retarded or would be gradual? On the contrary, his object seems 
to have been entirely different. His object seems to have been 
by introducing a little layer of air before the mixture of air and 
gas to accelerate, so to speak, the explosion, to make the explosion 
more immediate and more perfect. He says that inso many words. 
Then how can you say that Johnson pointed out, or intended to 
make an engine of this description, the main feature of which is 
the gradual explosion of the gases, when it is clear if you read it, 
that he intended simply to make an engine where the explosion 
would be more sudden. I must say, having considered this speci- 
fication of Johnson’s very carefully, that I have come to the same 
conclusion as my lord has. I do not believe that Johnson had any 
idea that it was n to mix air with the gas, in order to pro- 
duce an explosion. I think his notion was that he would produce 
the explosion of the gas by igniting the gas, and that then the 
explosion of the gas having been produced, the heat would be com- 
municated to the air and the air would expand. I donot think, 
therefore, that he has in any shape or way shadowed forth the 
invention which is claimed. I observed that Mr. Millar struggled 
very hard, and for a long time, to make out that the plaintiff's 
engine was an engine in which the motive power was produced by 
explosion, and not by the gradual expansion of the gases. Of 
course if he could have made that out he would have been, no 
doubt, in clover, because if he could have shown that the plain- 
tiff’s engine was an explosive engine, he could have turned to 
Jobnson’s and said, ‘‘Here you have another explosive engine 
made in the same way.” 

Now, besides the remarks I have made, the evidence shows—I 
do not know that it satisfies my mind, but at all events there is a 
good deal of evidence to show—that even if you take the best view 
of Johnson’s engine for Mr. Millar’s purpose, Johnson’s engine, if 
it were made according to his specification, would not work, but I 
do not, in giving judgment, rely upon that evidence at all. 

The only other remark is about something that was said as to 
the diagram. Ido not give my judgment upon any belief that I 
understand this diagram properly, but I think I can appreciate 
the evidence of Mr. Imray, and Mr. Imray tells me that that is not 
an explosive diagram. He tells me this, further, that the engine 
of the plaintiff is not an explosive engine, and I think Mr. Imray 
saying that, and being a man oe experience and great reputa- 
tion, and not being contradic by a single witness on the other 
side, ought to be believed. 

But just one word with reference to that diagram. The diagram 
shows an explosion, it is said, and that when the explosion takes 
place the highest pressure at a certain point is obtained; but, 
according to Mr. Imray, there is something more, that pressure is 
sustained, and the descending line shows how it is sustained. 
There is something more than an ee is an explosion 
which effects the expansion of the other gases, and, if I understand 
him, that descending line shows how the explosion is sustained 
throughout. He says, if you had explosion and nothing but explo- 
sion, you would have a line ascending and going up straight, and a 
line descending and coming down straight; but when you havea 
line of this description that shows that the pressure produced by 
the explosion has been sustained by the expansion of the gases. 

Mr. Mittar: As to the form of the injunction; I suppose you 
will not ask for the word *‘ permitting” to be in? 

Mr. Aston: I shall take the form which your lordship was good 
enough to settle as Master of the Rolls in Plimpton v. Malcolmson. 

The MAsTER of the Rotts: Yes, you may take that. Do you 
ask for damages or an account ? 

Mr. Aston: For damages, my lord. I may say that we will not 
ask for the machines to be delivered up to be destroyed. 

The Master of the Rotts: No, that is seldom asked for. 

Mr. Aston: Nor any other harsh measures at all. I would 
suggest that what should be done in this case should be the same 
as was done in Smith v. the London and North-Western Railway 
Company. There a certain percentage—15 per cent, on the selling 
price—wes taken as the measure of the damages, and I now offer 
that to my friend. 

Mr. MILLark: That will be a question of arrangement, but as far 
as the decree goes, there will be formally a decree for damages. 

Mr. Aston: Yes; and ins of an inquiry and the expense 
attending it, I offer my learned friend 15 per cent. on the selling 
price. 

The Master of the Ro.ts: If he likes to accept it he can ; if 
not, there will be the usual inquiry, and it will go to the Official 
Referee or a Special Referee if the parties agree upon one. 

. AsTon: Yes, 

Mr. MiLiar: It is not usual now to insert in an injunction any- 
thing more than selling or causing—it is not necessary to use the 
words ‘‘ or permitting. 


The Master of the Rois: I settled the form in Plimpton v, 
Malcolmson, and I should desire to adhere to it, 
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Mr, Aston: The order in Plimpton v, Malcolmson does contain 
the word ‘‘ permitting.” 

Mr. Mitiar: But I do not think that that is now usual. 

Mr. Aston: Yes; that is the latest form. 

The MAsveR of the RoLLs: Will you read it, Mr. Aston? 

Mr. Aston: “‘ An injunction to restrain from using or exercising, 
or causing or permitting to be used or exercised, pe from selling, 
letting for hire”—I will not trouble my friend with that in this 
case—‘“‘ or making any profitable use or penseitting the sale or let- 
ting for hire or profitable use, of any roller or runner skates not 
made by the plaintiff or his licensees.” That applied to the articles 
in question there, but it does not apply here. 

Mr. MiLLaR: Well I was going to say the same with regard to 
the words, ‘‘ or permitting.” ‘That does not apply in this case. 

The Master of the Rotts: Yes, you must not permit. You 
must not permit by agents. You have made machines which might 
be in the hands of your agents or consignees, and which you can 
stop. 

Mr. Mitiar: If your lordship pleases. Nobody suggests that 
we have any, so that, if that is the meaning, it is innocent, 

Mr. Aston: We shall have the costs here and below? 

The Master of the Rotts: Yes, 

Mr. Aston: They have been paid, and therefore they will have 
to be returned. 

The Master of the Rotts: That is a matter of course. 

Mr. Aston: And within a week, 

= MILLAR: That is a matter which the Registrar will deal 
with. 


security for costs, as we are a foreigner residing abroad, and we 
want that returned. 

The Master of the Rotts: Yes. What is the amount? 

Mr. Aston: £1001 think. Then there is another matter. I 
want a certificate that the validity of the patent came into question 
and that the plaintiff proved his breaches, 

The MASTER of the Rotts: Yes. 

Mr. Aston: By the Act that ought to be given by the judge 
who tried the action. There was an omission in the Court below 
to ask for it, but if I may be at liberty to inform the learned judge 
in the Court below of the decision which this Court has arrived at, 
I have no doubt he will give us the certificate that the validity did 
come into question, and that we proved our breaches, because he 
was not against us as to breaches. 

Mr. Davey : Is not this Court entitled to give ittous? Because 
under the rules the Court of Appeal may make whatever order the 
judge in the Court below ought to have made, and if the judge in 
the Court below who tried the action ought to have given you a 
certificate, the Court of Appeal has jurisdiction to grant it in its 


place. 

The Master of the Rotts: But the Act of Parliament says 
~~ the certificate must be given by the judge who tried the 
action. 

Mr. Aston: Yes, unfortunately that is so. ‘‘ It shall be lawful 
for the judge before whom any such action shall be tried to certify 
on the record that the validity of the letters patent in the declara- 
tion mentioned came in question.” 

The Master of the Rotts : That he will give you as a matter of 
course, 

Mr. Aston : I think so. 

The Master of the Rois: It will be safer to take it from him. 

Mr. Aston : I thought so, my lord. Then that will be all that 
we apply for. 

Solicitors for the appellants, Messrs. Faithfull and Owen; 
solicitor for the respondents, Mr. C, J. Eyre. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. 


ZINC IN MARINE BOILERS, 


Sir,—In THe ENGINEER of November 27th you published a 
lengthy letter written by Mr, David Phillips, a gentleman I never 
heard of before, but one who, like myself, takes an interest in the 
subject of boiler preservation, &c. He states that I am “‘not the 
only individual who has from time to time set forth claims of 
having done things” to which I “‘ had no claim.” 

Will you, Sir, permit me to inform Mr. Phillips and your readers 
generally that I made no pretence whatever to originality in the 
paper read by me at Sunderland in March last. Like Mr. Phillips, 

was aware of the ignorance existing on this subject, and, after 
having studied it for a year or two, endeavoured to make others 
see with my mental vision, and I hope the efforts were not alto- 
gether unsuccessful. But so far as Mr. Phillips’ claim to origin- 
ality is concerned, agen what ideas of importance he attaches 
to his labours will be somewhat lowered when he learns that able 
men were in this sphere of usefulness a generation before he was 
born. But first, before referring to the originator of zinc-protection 
of marine boilers, I wish to do justice to one to whom justice is 
due. Mr. Hannay, of Glasgow, was, in my opinion, the first in this 
generation to scientifically investigate the subject and explain it 
thoroughly. Moreover, the fact disputed by Mr. Phillips, that 
the evolution of os oy a from the negative surface removes the 
lime deposits layer by layer as they form, is an indisputable fact, 
and one which is not only in harmony with known electrical 
phenomena, but one which Mr, Hannay has demonstrated to be 
true again and again. This removal of scale by the oxidation of 
zinc is well known to be a fact by many superintending engineers, 
and some years ago when inspecting a st owned by Messrs, 
Wilson, of Hull, I was delighted with the appearance of the 


boilers which were free from adherent scale, and were protected. 


from corrosiom by numerous slabs of zinc distributed over their 
surfaces; and the colour of the boilers was a pale buff, a colour 
usually seen in marine boilers when the zinc is doing its duty. 
Credit, then, is due to Mr. Hannay for the light he has thrown on 
this subject ; credit cope to be likewise due to Mr. Phillips for 
his labours, which, alas, appear to have been unremunerative; 
credit is due to the Admiralty officials who made exhaustive 
inquiries into the question of boiler corrosion, and conducted many 
important and useful experiments, and, acting under Admiralty 
authority, I had the privilege to use zinc in marine boilers five or 
six years before Mr. Phillips appears to have studied the subject. 
Having now in a fair and honest way recognised the claims of these 
rivals for scientific honours, let me call your readers’ attention to 
the achievements of one greater than they all put together. In 
1824, on the 30th January, Sir Humphrey Davy penned the 
following letter to his brother John :— 

My Dear Joun,—I have lately made a discovery, of which you will for 
many reasons be glad. I have found a complete method of preserving 
the copper sheeting of ships, which now readily corrodes. It is by ren- 
dering it negatively electrical. My results are of the most beautiful and 
unequivocal kind ; a mass of tin renders a surface of copper two hundred 
or three hundred times its own size sufficiently electrical to have no 
“Tras lod to this, dis b cipl will easily imagin 

was is discove' nciple, as you eas’ OH 
and the saving to nme Bw ee it will be Hen I 
am going to apply it immediately to the Navy. I might have made an 
immense fortune by a patent for this discovery, but I have given it to 
my country ; for in everything connected with interest, I am resolved to 
live and die at least ‘‘ sans téche.” I am, dear John, 
Very sinzerely, 
Your affectionate Friend and Brother. 
H. Davy. 


His brother John, writing of this discovery says: ‘‘No sooner 
was the beautiful principle of metallic protection discovered, than 
various applianess of it were obvious, for 
of Freer ta iron, steel, tin, brass, and other useful metals, both 
in delicate instruments, in powerful machinery, and in great con- 
structions designed for permanency.” 

Sir re oe made scores of interesting and instructive experi- 
ments on the preservation of metals by electro-chemical means, 


and read four papers before the Royal Society on this subject 
between 1823 and 1826. If space were allowed me, I should be 
glad to copy from the work before me some of his experiments, 
but I hesitate to claim so much of your attention, and will only 
refer to one which demonstrates how a negative metal is preserved 
by the corrosion of another metal positive to itself. ‘‘ A small 
piece of zinc was fastened to the top of a plate of polished copper, 
and a piece of iron of a much larger size was soldered at the 
bottom, and the combination placed in sea water. Not only was 
the copper preserved on both sides in the same manner as in the 
other experiments, but even the iron; and, after a fortnight, both 
the polish of ore and the iron remained unimpaired.” 

But perhaps Mr. Phillips, though admitting Sir Humphrey’s 
claim to the discovery of the principle of metallic preservation 
electro-chemical means, will say:—*‘ But he never suggested pro- 
tecting marine boilers by an electro-positive metal?’ Let us see. 
On pages 342 and 343 of the sixth volume of his works, he writes 
as follows :—‘‘I have pointed out in my former papers some of the 
cases of electro-chemical protection, which, I have no doubt, when 
the principles are well understood, will be generally adopted; and 
others are constantly occurring. I shall mention one—the pre- 
servation of the iron boilers of steam engines by introducing a piece 
of zinc or tin. This, in the case of steamboats, particularly when 
salt water is used, may be of the greatest advantage, and prevent 
the danger of explosion, which generally arises from the wear of 
one part of the bciler.” 

Now, Sir, I trust that Mr. Phillips is satisfied that other minds 
besides his own have endeavoured to solve the problem of boiler 
protection, and I am glad that he has furnished me this oppor- 
tunity to call public attention to the works of Sir H. Davy, which 
abound in useful information in all that relates to the preservation 
of metals. When I wrote my paper I was not in possession of the 
valuable books which now form part of my library, otherwise the 
facts quoted from Sir Humphrey's book would most assuredly have 
been embodied in the paper. 

In conclusion, Sir, let me urge upon engineers the necessity of 
the use of zinc or some other electro-positive metal to preserve 
boilers from decay, and not only boilers, but the iron and steel 
hulls of vessels, especially thin launches and torpedo vessels. One 
or two small pieces of zinc, soldered in the bilges of these crafts, 
would reserve them for years, and the strips, when wasted, could 
be easily renewed. Only a few days ago I stood in a launch built 
after the Admiralty type, and looking to her bilges at my feet, I 
observed some of the frames and plates so corroded that before 
many months are over they will need renewal. I thought then, as 
I think now, ‘‘ What a pity it is that ignorance or prejudice should 
prevent the application of a remedy as safe as Cockle’s pills, and 
far more agreeable.” But where ignorance is enjoyed yo @ source 
of pride, why should one waste his breath? JouN A, Rowe, 

11, Spring-terrace, North Shields, 

_P.S.—If Mr. Phillips will send me his address, I will forward 
him a copy of the paper you were good enough to quote from. 


HUDDERSFIELD STATION ROOF. 


Srtr,—I had hoped to have elicited from Mr. McCleary some 
more facts as to the real cause of failure; but he appears by his 
last letter to intend preserving a dignified silence. As the report 
at present siands, it gives one the idea of an inquest upon a child 
who was accidentally killed, the verdict being that, “‘if it had lived 
to maturity, it would probably have died from physical debility.” 
Amusing as such a verdict would be, it is equalled by the state- 
ment that the assumptions for calculation include “‘a weight 
of snow,” when the failure took place in August! and “ resultant 
forces from wind,” when the roof covering was not there for the 
wind to act upon. 

These assumptions are thoroughly unsatisfactory—first, because 
they do not represent the state of things at time of failure; 
second, because they never can represent the action of all the 
members of the truss. For many years not only eminent but also 
ordinary engineers calculate their roofs with separate diagrams— 
(1) for the roof covering; (2) for snow; (3) for a wind force 
alternately on the right and left. From these diagrams a table of 
maximum stresses is prepared, greatly differing from one prepared 
on the ideal rough approximation of 40 lb. per foot super. 

An illustration of the absolute necessity of a wind diagram is at 
once seen by Mr. McCleary’s Fig. 14, in your issue of November 
13th. The tie-rods H J, H' J! are shown, one buckled and the 
other elongated by the resultant strains from a side wind. We 
are given to understand that the design is ill-adapted by its form 
to resist such an action from the wind—an utter mistake—and are 
told that these two central tie-rods would be strained to a con- 
siderable degree. In point of fact, they only are put there to be 
strained like any other members of the truss. Unfortunately, 
however, Mr. McCleary’s 401b. assumption only supposes vertical 
and uniform loading, which gives no clue whatever to the amount 
of these strains in the central tie-rods. 

It is just these two tie-rods which complete the bracing of the 
truss. The roof is not only not a collar-beam roof, as Mr. McCleary 
first supposed, but it is a pletely braced q post truss, quite 
as completely braced as one in which the rafters meet at the apex. 

The following diagram, prepared by one of the students attending 
my Applied Mechanics’ class at Exeter Hall, shows these tie-rods 
to be counterbraces acting alternately as the wind is on the right 
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or left. The truss cannot possibly assume the distortion illustrated 
by Mr. McCleary’s Fig. 14, or anything approaching to it, until one 
or other of these counterbraces fails. The amount of strain which 
a ljin. diameter rod will safely bear, even though the ends were not 
upset, is about 90001b., but the utmost strain that can come upon 
it with a horizontal wind force of 501b. per square foot is 6500 lb. 
Professor Unwin considers a force of 401b. horizontal wind suffi- 
cient for nearly all cases, so if these tie-rods are properly attached 
to the rest of the structure they should be safe enough. 

I must not be understood to defend the truss as constructed. 
Mr. McCleary justly observes that a displaced pin, &c., might 
cause total failure, and never having seen the structure, I do not 
attempt a diagnosis. But I most emphatically defend the general 
form of post truss against the aspersions of its critic, and as 
to its not being in common use for iron roofs. I passed under one 
almost the counterpart of the roof in question to-day. It has 
covered the Passenger Terminus of the North London Railway 
for years, 


I think that to preface a report by relating how four men were 
killed by the disaster, and then to fasten the blame upon the 
design by means of incorrect assumptions which do not faithfully 
represent the strains in all the members of the truss, is very unfair, 
and I hope the jury were not guided by it. 

The diagram being drawn to a very small scale, is only inteuded 
to show the maximum strain on the counterbrace. 

Spring-gardens, December 3rd. T. GRAHAM GRIBBLE. 


TRADES UNIONS AND PIECEWORK. 


Srm,—In reply to the second letter from ‘‘A London Master,” 
Iam willing to admit that other firms besides the one mentioned 
pay any balance due after a man has left them. On the other 

and, I will cite one of my own personal experiences, and a regular 
occurrence, and as I keep a diary can give dates with exactness, 
but refrain from mentioning names. On the 6th June, 1882, I 
asked one of the foremen of the largest gas engine making cuncerns 
in the kingdom for employment as a fitter, and he engaged me 
without stating whether the work was by the piece or by the day. 
He took me inside and placed me with a leading hand, from whom 
I received all my instructions, who told me that it was piecework 
and the time that I must do the work in to make it pay, which 
said work was fitting caps on the crank shaft pedestals cast on the 
bed-plates. Another man started the day before me, but the 
leading hand got him removed as he was too slow, or perhaps 
would not exert himself to the extent which I did. Idid not draw 
any balance at first, because we were paid piece money if due 
every three weeks, and for every set of ten finished gas engines, so 
that it would not be for six weeks before I would draw any 
“‘settlings.” After a time my foreman put me on to day work, 
and I drew back piecemoney on every settling day during that time. 
On October 31st I left to work elsewhere at a higher rate, and on 
November 11th, the next settling day, I went to the pay window 
and resyectfully asked for the piece money due, when the cashier, 
who has a slight interest in the concern, shut down the window, 
gruffly saying, “‘ Nothing for you.” 

Now, your correspondent suggests legal oor and I will 
endeavour to show what a poor prospect I would have had of 
recovering the amount. In the first instance, my foreman engaged 
me at so much per week, this I always received, and although my 
employers—who, by the way, devote their spare time to preaching 
—are in honour bound to pay me any balance, I had not a written 
contract to support me. Secondly, I was quite ignorant of the 
prices; everything was managed by the leading hand—to bis own 
profit I have not the slightest doubt. He took care not to enlighten 
me, and indeed confessed that he was working partly in the dark, for in 
some cases the foreman would tell him that he was piecework, and 
that was all. However, the chargeman just before settling day 
could tell you to a shilling how much you would draw. The only 
witness that I could have got would be the chargeman, and 
although he told me the amount, I did not care to trust to him in 
a law court, as he was making too good a thing out of the job to 
lose it by going against his employers. Your correspondent may 
remark that it was possible for him to cheat his fellow-workmen, 
but he could not do so to a great extent, as we drew our money 
aga to our rates, and the calculations were made in the 
office. 

I must object to ‘‘A London Master’s” statement that the 
Trades Unions are managed for the benefit of the worthless at the 
expense of the good. In the first instance, aman must come up to 
a certain standard of excellence before he is admitted. This is 
strictly adhered to in ours, which is only five thousand strong, as 
opposed to the fifty thousand members of the Amalgamated Society 
of Engineers; aad I presume that he refers to the minimum rate at 
which no man must work under, and tell him that he can pay the 
good man as much above this as he pleases, although I can quite 
understand in his natural desire not to pay more than he can 
help, that he should object to pay all men alike. Again, your 
correspondent states that the good man can almost always obtain 
employment. Granted, if work can be had. Let him picture to 
himself the case on the Clyde a few months since, and the cases on 
the Tyne, Wear, and Tees at present. The stocks are bare, and 
the men, whether good, bad, or indifferent, must remain out of 
work until the hoped-for revival of trade, commencing on the other 
side of the Atlantic, reaches these shores. 

As far as my own case is concerned, I hope I may say, without 
vanity, that I have testimonials from previous employers, in two 
of which they state that I am a good workman, and having been 
for the first time in my life lately desiring work, and not been able 
to get it, have had to remain idle for seven weeks, and have only 
now got temporary employment till Christmas, and consider myself. 
lucky when I know better and more experienced men who are idle. 
I thank him for his advice about leaving the Union and taking 
piecework, and tell him that I can still work piecework, and have 
done so where it already exists, but cannot commence piecework 
where it has never before been instituted. I thank you, Mr. 
Editor, for your courtesy in inserting my second letter. 

Manchester, December 7th. Youne FIrrer. 


LONDON WATER SUPPLY. 

Srr,—From various passages in some of your contemporaries we 
gather that the report on the examination of the metropolitan 
water supply by means of the gelatine method, as published in the 
Water Examiner’s Report for October, has been much misunder- 
stood, and that some explanation of the scope and meaning of this 
method of examination is desirable. 

We have had recourse to this method of examination in order to 
detect the organised matter present in the London water supply; 
it must not, however, be supposed that this living matter is neces- 
sarily either the result of sewage contamination or prejudicial to 
health. On the other hand, it is obviously desirable to have water. 
for domestic use as free from all living organic matter as possible, 
and inasmuch as the processes of subsidence and filtration to which 
the water is subjected before delivery to the consumer have, for 
one of their objects at least, the removal of such matter, it is of 
importance to ascertain whether, and to what extent, these pro- 
cesses of purification are efficient. 

The results obtained for the months of September and October 
by the gelatine method, and published for the first time in the 
October report, show that, whilst the Thames water at the intakes 
of the companies contained upwards of 1000 organisms, the average 
number found in the samples taken from the main amounted to 
twenty-eight. This result speaks for itself as to the efficiency of 
the companies’ treatment of the raw material with which they 
have to deal. 

Any public alarm which the misapprehension of our reports may 
have caused will doubtless be allayed by a consideration of the fact 
that micro-organisms are not only present in nearly all natural 
waters, but that they are inhaled by every inspiration from the 
air. This being so, it is eminently satisfactory to find that the 
water supplied to London contains so small a quantity of organised 
matter, and that filtration has such a power of removing these 
micro-organisms. RANCIS BOLTON, 

4, The Sanctuary, S.W., Percy G. FRANKLAND. 

December 3rd. 


ORIGINALITY AND PRIORITY OF INVENTIONS ¥. LAW. 


Srr,—Your able summing up—THE ENGINEER, December 4th, 
p. 440—needs little comment beyond indicating how other troubles 
are multiplied by inconsistent practice. Thus, can the following 
be business? A. patents a pump, not a perfect one, but still a 
mechanical device. Z. avers, ‘‘A.’s pump is nothing more or less 
than M.’s, plus a zinc or brass alloy handle and spout and coat of 
grass-green paint.” A. rejoins, ‘‘ Suppose Z, were correct, is A. to 
be debarred from reproducing M.’s invention improved, where fair 
trade or progress have developed a legitimate demand, because 
M.’s patents are in Egypt, or where no such demand —" all ?” 

SYLO, 


[For continuation of Letters see page 454.] 
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LETTERS TO THE EDITOR. 
(Continued from page 451.) 


LONDON DRAINAGE, 


Srr,—My attention has been called toan article in THE ENGINEER 
commenting on a letter on this subject from me which appeared in 
the Z'imes newspaper of the 14th of October, and pointing out the 
necessity for my giving further information on the details of the 
project, which I then described in general terms only. Adopting 
yoursuggestion, I ask permission to make the following statement :— 
At a recent interview with Sir J. Bazalgette, when he handed me 
the foregoing memorandum, he was so good as to say I might take 
it for granted that the proportions of sewage to be dealt with on 
either side of the river were about two-thirds on the Barking or 
northern side, and one-third on the Crossness or southern side. I 
also understood him to express the opinion that the sewage was 
not a marketable commodity, and had simply to be got rid of. I 
now proceed to give my ideas upon Sir J. Bazalgette’s two separate 
inquiries, and rough estimates of the cost of carrying either into 
effect, and in doing this Iam happy to say that I see in neither 
proposition either insuperable or even very great difficulty. I may 
further remark that the directors of this company, always ready 
to advance with the times, have instructed me to study this ques- 
tion with the view to ascertain if it be possible for them, without 
injury to the shareholders, for whom they are trustees, to assist 
towards the public weal. 

Taking the two questions in order as they were propounded, I 
will, in the first place, deal with the disposal of the sewage in the 
dried and pressed form; and first and chiefly I must address 
myself to the Barking outfall, whence two-thirds of the entire 
London sewage finds its way into the Thames. In my letter above 
alluded to, I have already described this company’s Beckton 
station, immediately contiguous to the land occupied with the 
outfall works, its completely equipped system of railways, its pier, 
and its power of loading and discharging great masses of material. 
I gather from the concluding paragraph of Sir Joseph Bazalgette’s 
memorandum that the intention of the Metropolitan Board of 
Works is to erect piers, and to provide rolling stock and loading 
plant in connection with both of the great sewer outfalls; but with 
the company’s magnificent appliances ready to their hand at the 
northern and largest outfall, it seems to me a pity that the Metro- 
politan Board of Works should incur, on that side of the river, a 
fresh capital outlay, on nearly similar plant, for the same purposes, 
and as nearly as may be at the same point. I have, therefore, 
taken the liberty in the following remarks of suggesting an economy 
in money to be sunk, and a method of utilising our pier, with an 
estimated charge for its use, at or about which I should hope to 
persuade the directors to permit its partial occupation by the 
Metropolitan Board, at any rate experimentally. The land 
belonging to the Metropolitan Board of Works which lies between 
the outfall and our works having, as I learn, been accepted by 
others who have deeply studied the question, as sufficient for the 
purposes of precipitating the northern sewage, and pressing it into 
cake, I take it for granted that it is so; and the cost of works to 
be executed by the Metropolitan Board for those processes appears 
to be about as follows :— 


Capital Outlay—Dry and Pressed System. 


Barking. Crossness. 
ecipitation tanks, pressing machinery, & £ 
buildings, &... .. 350,000 .. 175,000 
Rails and rolling stock 12,000 


350,000 212,0.0 
Total for both sides, £562,000. 

From the presses a slight extension of our railway lines would 
admit of trains of our hopper trucks being loaded with pressed 
sewage. We could run them with our own locomotives on to the 
pier, where we will say one screw collier has just finished dis- 
charging her cargo of coal, and a second is in another berth in 
course of being discharged. The sewage train brings up the 
pressed cake, which is shot down spouts into number one ship’s 
hold, the emptied sewage train then shunts opposite to the next 
berth on the pier, where number two coal ship is discharging, fills, 
and goes away with the coal into the retort houses, thence, when 
empty, back to the presses to fetch more sewage, and so on. No 
difficulty nor complexity would, I feel, arise in this operation, 
which practice would not enable us to overcome ina week. Our 
railway and pier dues would, I expect, amount to about 1s. 3d. per 
ton of sewage shipped. Earnest consideration of the novel task of 
dealing at sea, in all sorts of weather, with a cargo to be thrown 
overboard, has brought me to the opinion that 2s. per ton is quite 
the minimum we could for the present expect the ship to charge for 
freight, although familiarity with the duty and other causes may 
hereafter warrant a less rate. The estimated sum, therefore, for 
the removal of the 1000 tons per diem of deodorised, dried, and 
pressed sewage cake, to be paid by the Metropolitan Board of 
Works, if they employed our plant on the northern side, would 
appear to be about thus :— 


Annual Expenditure—Dry and Pressed System. 


Barking. Crossness, 

Interest at 3 percent. .. .. .. .. 30,500 .. . 6,360 
Depreciation, wearand tear, 5percent. 17,500 .. .. .. 10,600 
Precipitation .. .. .. .. 70,000 85,00 
Haulage and pier charges .. .. .. 15.055 .. .. .. 6,000 

167,146 85,005 


Possibly some extension of our pier may be found desirable to 
avoid crowding our coal traffic, which must in no case be impeded ; 
but this work will necessarily have to be incurred by-and-bye for 
the purposes of our own undertaking ; and meanwhile I can see no 
reason why we should not execute it at once, and accept the 
Metropolitan Board of Works as temporary tenants at a fair rent 
if they like to come to us. In order, however, to prevent a cry of 
ultra vires being raised, the Metropolitan Board, who will be before 
Parliament next session for many objects, can easily insert a clause 
in one of their Bills conferring upon themselves and this company 
the power to enter into and carry out arrangements for the adap- 
tation of a portion of our appliances, temporarily, to the great 

urpose of purifying the river Thames. This scheme could 
probably be brought into operation in from six to twelve months, as 
pier extension was or was not found to be required, and should 
form the subject of a ten years’ concession. 

Crossness stands on a different footing from Beckton because, 
the Gas Light and Coke Company having no premises there, it is 
necessary in making an estimate of the expense of dealing with 
the 340 tons a day of Surrey-side sewage, to add the cost of land 
to be purchased, and a railway and pier to be constructed by the 
Metropolitan Board of Works, and occupying probably also a year’s 
time; which done, the only disbursement to be there made by them 
would be to the shipowner the agreed sum per ton for freight. 

Second, as to the wet sewage mud or sludge. In dealing with 
this we have, of course, to handle, as Sir Joseph Bazalgette has 
indicated, a very much larger tonnage, and that in such a shape 
as to render it doubtful whether, except at great cost, our ordinary 
screw Colliers could be altered so as to admit of the breaking bulk 
of a fluid cargo in a gale of wind without danger. It would, there- 
fore, be expedient to build hopper craft for this express object. 
These, including American “‘ Dumpers,” are of several descriptions 
and of various prime cost, ranging from £5000 to £20,000 a piece, 
according to the duty to be performed. In rough water outside 
the Nore sea-going ships, such as are employed in the Mersey, are, 
I — _ best suited to this peculiar service. They are also the 
most costly. 

The Parliamentary powers of the Gas Light and Coke Company 
do not permit the application of its capital to other than the 


purposes of our own undertaking. Unless, therefore, the Metro- 
litan Board of Works themselves perform the duty, it would 
me necessary to make a change in the contracting body by 
incorporating an independent y —for the formation of which 
I have all the elements at my disposal—with power to raise the 
necessary capital. The vessels to be built—be they barges, or 
dumpers, or steamships—must be devoted entirely to sewage work. 
They could not possibly obtain the return freight which forms so 
attractive a feature to the owner of the screw collier; and those 
who advise me think they could not be made to pay with a less 
freight than 2s. per ton of sludge shipped, and a ion for 
twenty-five years. 

The process is no experiment; it is in successful operation in 
numerous places, and it is not only perfectly feasible in London, 
but would in many respects be simpler in execution than the one 
first described. But the service being a disagreeable one, it must 
be paid for in proportion, and I fear it would prove in the long run 
the less advantageous of thetwo. Pumping sludge is a slow process, 
and very different from pumping water. It demands higher 
remuneration, because it occupies more time. Quick despatch is 
the essence of a steamer’s , and if st Ss are employed 
they must be paid for delay. 

Our pier at Beckton may not be available for any except our own 
ships bringing coal, and an additional fleet of special steamers, 
which could, perhaps, hardly be accommodated there, might have 
to take their cargo on board elsewhere. So the Metropolitan 
Board must reckon upon having, for this system, to build two 
piers, each furnished with a very large delivering main from the 

umps to the vessel’s side, and the cost of this system would pro- 
bably be about as follows :— 


Capital Outlay—Sludge System. 
Barking. 


Crossness. 
Precipitation tanks .. .. .. .. 200,000 .. .. .. 100,000 
245,000 .. .. .. 135,000 
Total for both sides of the river .. £350,000 
Annual Expenditure—Sludge System. 
Barking. 
£ 
Precipitation.. .. .. .. 70,000 .. .. .. 35,000 
Interest at 8 per cent. 
Depreciation, wear & tear, percent. 12,250 .. .. .. 6750 
Pumping and labour .. .. .. .. 15,000 .. .. .. 7,500 
177,600 .. .. .. 89,800 
Total co co co 


a or barge building, piers, and other works for this scheme 
would, I think, occupy more than a twelvemonth. It will thus 
be seen that if I am right the annual outlay on the sludge would 
be somewhat larger than I estimate it on the present system; and, 
in my judgment, the objections tothe rey system do not stop here, 
although I admit they are more for the Metropolitan Board's con- 
sideration than for mine. 

It is absolutely essential to provide storage for, say, a week. 
Vessels of all kinds are liable to detention through foggy weather, 
and although our colliers come through nearly everything and as a 
rule arrive at Beckton with the punctuality almost of clockwork, 
still I have known instances when five or six or more of them 
have been lying together at anchor, down at Tilbury or elsewhere, 
unable to move until a fog lifted, and on one memorable occasion, 
after a frightful gale which lasted for three whole days, seventeen 
ships came up for discharge on the same tide. Even this state of 
things was exceeded on Monday last, when twenty-five ships 
which had been weather bound came up to Beckton for discharge 
at the same time. It would be vastly more expensive to provide 
storage for 3000 tons a day of sludge than 1000 tons a day of 
dried and pressed sewage. The latter, representing a substance 
easily handed as well as so very much smaller in bulk, could be 
stored anywhere, and subsequently shipped without much trouble. 
The Leyton people, who adopt the pressed system, say that their 
sludge is not as 3 to 1 of pressed matter but as 5 to 1, which would 
result in a large difference in favour of the dried and pressed 
system. But in dealing with Sir Joseph Bazalgette’s problems I 
prefer to deal also with his own figures. 

As I have before observed, both systems are, in the opinion of 
practical men, perfectly feasible, and the making one or other of 
them a success in the removal of the sewage of London is, in my 
opinion, a mere matter of money. The estimates which I have 
given above, although not minutely worked out, are, I believe, 
approximately accurate, or sufficiently so to enable an oy age to 
say which of the two systems appears to promise the best for the 
purification of the Thames and the welfare of Londoners. We 
must not, however, lose sight of the fact that if sludge be taken 
out in hopper craft—not the most convenient to navigate in heavy 
weather—and discharged at twenty miles beyond the Nore, it may 
be found that the next tide will bring a portion of it back again 
to pollute the lower reaches of the Thames and to hinder navi- 
gation by the gradual accumulation of filthy mudbanks. 

If all chance of this evil be removed by increasing the distance 
out at sea, you of course at the same time add to the cost. On 
the other hand, one or two points are worth remembering. The 
collier ships would, I suppose, be bound, if they discharged 
their dried cargo at sea at all, to throw it overboard in 
deep water only—experiments which have been made show that 
after saturation it would sink and be unobjectionable. If stress of 
weather obliged the ships to make their whole passage without a 
discharge, they have only to run to the Wear or the Tyne, the 
Commissioners of which provide the means of relieving all ships 
which apply to them of their ballast, and send it out in hopper 
barges and drop it into the sea. A screw collier would not, of 
course, adopt this plan by preference, because she would have to 
pay the Commissioners a proportion of the freight she had earned 

her sewage cargo. But at present she gets no return cargo at 
all, and so does not earn a halfpenny on her northward voyage— 
and I believe it would be thougit that half a loaf was better than 


no bread. 

Neither of the questions put to me by Sir Joseph Bazalgette 
having any ref to the possible utilisation of sewage, it is with 
—_ ne that I venture to approach that branch of the 
subject. 

If the Metropolitan Board decide upon the sludge system, and 
hopper vessels to get rid of it out at sea, there is, of coursé, an end 
of the matter. If, on the other hand, they dry and press the 
sewage, they at any rate give the owner of the screw collier the 
opportunity of trying to do something with it between the Thames 
and the Tyne. This is an age of discovery and invention, and with 
all the active brains which are at work in this matter, I cannot but 
think in time even London sewage must, with proper treatment, 
become a marketable commodity, if not as manure, then in some 
other way ; and it further occurs to me that if the shipowner in 
time makes a profit of it, an alteration in the agreed conditions of 
freight would b a fair subject for reconsideration. 

I communicated my ideas as above to Sir Joseph Bazalgette, and 
told him that on being favoured with his views, I would at once 
apply to the court of directors of this company for instructions to 
address myself minutely to the scheme which he the mostfavoured. 

These alternative schemes have, however, been rejected on the 
recommendation of a committee of the Metropolitan Board of 
Works, who appear to have thought that my suggestion is that 
“the sludge might be taken out to sea by the company’s coal 
steamers as ballast on their return voyages.” But inasmuch as 
the committee’s report, as epitomised in the minutes of the Board’s 
proceedings, so far as they have been made public, conveys what I 
have not proposed, and fails to represent my actual suggestions in 
respect of either of Sir Joseph Bazalgette’s inquiries, the foregoing 
description of what they really are may prevent misconception. 

In conclusion, let me say that it must not be supposed 


that the Gas Light and Coke Company, if it assumes the 
duties and responsibilities above described, will derive large 
pecuniary benefit. Under the sliding scale of price of gas 
and shareholders’ dividend, all metropolitan gas companies 
divide all profit beyond 10 per cent. with the consumers, the 
latter getting four-fifths and the company only one-fifth of the 
excess. Of whatever profits, therefore, which accrue to the com- 
pany from this transaction, the company will be entitled to one- 
fifth, and the remaining four-fifths will, under the scrutiny of the 
Government Auditor, be =“ in reduction of the price of gas 
to the consumer, to whom the Metropolitan Board of Works would 
thus be doing a good turn. JOHN ORWELL. PHILLIPS, 
Secretary and General Manager, 
The Gas Light and Coke Company, 
Horseferry-road Westminster, 
December 7th. 


THE VALUE OF INCANDESCENT LAMPS, 

Srr,—It was not our intention to take any notice of the published 
results of the Franklin Institute tests on incandescent lamps, as, 
considering the very strong comments that had been made on the 
subject in the various electrical papers, we thought it most unlikely 
that any one would be misled by them. We have, however, been 
advised that unscrupulous persons—more especially on the Con- 
tinent—have been taking advantage of these tests to disparage our 
lamps. We shall therefore be glad if you will allow us the oppor- 
—- of emphatically denying that any reliance is to be placed in 
them. 

We were advised by our agent in America to have nothing to do 
with the tests, as they would not be trustworthy, the Swan, Maxim, 
and other makers of incandescent lamps having refused to allow 
their lamps to be entered. Lamps, however, stated to be ours, 
were entered without our knowledge or consent, half being actually 
supplied by the Edison Company, the chief competitors, and the 
rest being obtained from another electric lighting firm. Whilst 
being admittedly run at five volts above what they were labelled, 
giving out up to 40 or 50 per cent. above the proper candle-power, 
they were placed in competition with lamps evidently most care- 
fully made and tested beforehand. 

As an example of the way in which the electrical press has 
treated the tests, we may call attention to the Electrical Review 
of America, dated June 13th, in which are given verbatim reports 
of interviews with the president and secretary of the Institute, the 
latter stating that he refused to have anything to do with the 
incandescent lamp tests because he did not believe in them. 
Another ofticia] of the Institute stated some three months ago that 
it was very doubtful if the tests could be seen by outsiders, as the 
tests themselves did not agree. 

Whilst in many instances disagreeing with the methods adopted 
in the actual tests, we refrain from criticising them, as we are well 
aware of the many difficulties that have to be contended with. We 
merely add that we think that the Institute ought to have seen 
that we were properly protected and advised of what was going on. 
We are glad to hear that there is some chance of complete tests 
being made in this country when every precaution will be taken to 
insure their being properly made. WoopHousr AND Rawson, 

{We have already called attention in our impression for 
November 13th, page 377, to the untrustworthiness of lamp tests 
such as those made by the Franklin Institute.—Ep. E.] 


THE ALBERT BRIDGE, 

Srr,—My attention has been called to a very interesting article 
on this subject in your last impression. The paragraph as follows 
apparently refers to me:—‘* The Chelsea member of the Metro- 
politan Board has, according to the newspaper reports, expressed 
some anxiety as to the weight that a heavy fall of snow might 
impose on the bridge.” I have never said or thought anything of 
the sort. Except in the case of a drift, a fall of snow woul 
fairly equal, and the pressure on the bridge would be equal. Ina 
very heavy fall the traffic would be stopped. A little wind ora 
sudden thaw would make the snow slip, and fall into the water. 
I therefore see no danger on this head. What I have said is that 
the bridge is not safe, and although your article tends to prove that 
this bridge is so strong that no restriction as to the kind of traffic 
need be made, I venture to think that, however good may be the 
principle on which the bridge ought to have been built, in practice 
the result has not been attained. Mr. Ordish’s intention was to have 
link chains; these he did not get, butin the place of the links he had to 
use against his better judgment the wire rope which we now see 
splitting in all directions. This wire rope ought to have been pro- 
tected from the wet and air, to prevent rust and decay, but the 
then’ company had not the necessary money, and the ship was 
spoilt for the want of the “‘pen’orth of tar.” We never got 
Ordish’s scheme carried out. This is no more Ordish’s scheme 
than a house designed by Ordish on which in his plan he put 
proper roofs, the roof is forgotten and the house is not watertight. 
If, Sir, you will be so good as to stand on the bridge whena 
handsome cab drives fast over it, I do not think you will be so 
satisfied as you are now as to its stability. 

What I have alleged as to the safety of the bridge has been con- 
firmed by business friends and by Mr. Strachan, C.E., the 
Chelsea surveyor. Sir Joseph Bazalgette and his experienced son, 
who has charge of the bridges, have arrived at the conclusion that 
the bridge is not safe. The Board has adopted this opinion, and 
had they a doubt on the subject I need hardly say they would have 
taken a second opinion. Links will now be adopted, but it is clear 
that Sir Joseph Bazalgette does not agree with your views as to the 
strength of the bridge when the wires are removed, otherwise why 
should he require the temporary piers to be erected whilst the 
alterations are going on? If the bridge is as strong as you allege 
without the chains, then all these piers will be entirely unneces- 
sary. I do not think Sir Joseph Bazalgette is the man to incur 
useless expense, CHARLES Mossop, 

Cannon-street, London, December 9th. 

[The temporary piers are used to prevent deformation of form, 
due to the sagging of the diagonals. But this does not 
imply that the bridge is weak. It is quite right that the wire 
ropes should be removed, but it is right only because they are 
decaying.—ED. E.] 


WATER METERS, 
Srr,—Considering that for more than half a century patents 
have been applied for—and that in considerable numbers too—for 
water meters, I think it is no exaggeration to attach to these 
instruments a certain amount of importance, and to admit that 
they belong to the things needful to society. For these and other 
reasons would it be very useful if we could know in how far we 
have succeeded in solving the problem, and I think the best way 
to arrive at the truth would be a public testing of as many systems 
of water meters as could be brought together, with searching 
experiments conducted by some of our waterworks engineers, who, 
I am sure, would be willing to lend a helping hand. Let gold and 
medal be rigorously excluded, and the testing be done in all fair- 
ness and bonour for the sake of arriving at some standard value of 
these instruments. J. A. MULLER, C.E. 
6, St. E.C., 
December 2nd. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—William H. Grant, engineer, 
to the Cockatrice; Walter J. Graham, assistant engineer, to the 
Belleisle; and Charles A. Moore, assistant engineer, to the 
Inflexible; William E. Pilcher, chief engineer, to the Indus, for 
the Invincible; John Pitt, chief engineer, to the Indus, for the 
Archer; and John a’Court, chief engineer, to the Indus, for the 
Hyacinth; George T. J. Ludlow, assistant engineer, to the Poly- 

hemus; John 8, Rees, engineer, to the Pembroke, for the Hero; 
ohn W. Pleming, assistant engineer, to the Ajax; and F. G. 
Harding, assistant engineer, to the Pembroke, for the Severn, 
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RAILWAY MATTERS. 


Two trains on the cable railway across East River Bridge, New 
York, came into collision on Saturday. Six ngers were 
severely hurt, and others less seriously. A defective ‘‘ grip” 
caused the accident, 

THE passenger train from Normanton, due at Leeds at 2.15 a.m. 
on the Midland Railway, met with an accident on Tuesday, an 
ran hard into the buffers at the station. The buffers were dis- 

laced, and much damage was done to the stone and earthwork. 
The permanent way was injured, engine damaged, and passengers 
injured—one seriously. 

Ir appears from a work by M., Nicolai, on “*The Railways Worked 
by the Belgian Government,” that of the forty-nine years from 
1835 to 1883 twenty-one were profitable and twenty-eight the 
reverse, but the profit of 161,747,150f. during the good years 
leaves, over the 81,784,430f. of loss, a balance to the good of 
19,962,720f., or £798,508. The last few years were the least pro- 
ductive, the deficit having continued without remission since 1872. 

Tue following cases were reported to the Board of Trade as 
accidents on our railways, which, during the nine months ending 
September, involved no personal injury :—24 cases of trains running 
through gates at level crossings; 640 failures of tyres; 1 failure 
of a wheel; 3 failures of ropes used in working inclines ; 2 failures 
of bridges ; 206 broken rails ; 5 flooding of the permanent way ; 
5 slips in cuttings or embankments ; 9 fires in trains; 6 fires at 
stations or involving injury to bridges or viaducts; and 2 other 
accidents. 

Ata special meeting of the shareholders of the Birmingham 
Tramways and Omnibus Company, held at Birmingham on —_ 
day, to consider the desirability of selling the company’s business 
and profits to the Birmingham Central ways ony _ 


NOTES AND MEMORANDA. 


In the American Post-office the legal ounce is fixed at thirty 
grammes, 

In Greater London last week, 3424 births, and 1915 deaths were 
registered, equal to annual rates of 34'4 and 19'2 per 1000 of the 
population, 

ACCORDING to a census taken on December 1st, the population of 
Berlin now numbers no less than 1,316,382, which A a shows an 
increase of about 200,000 since the last census, taken just five 
years ago. 

THE Shaw Savill and Albion Company’s steamer, Arawa, 5025 
tons, is keeping up her reputation for speed. She has recently 
arrived at Plymouth after another very fast run, having accom- 
oaeayr the voyage from Auckland, New Zealand, in 38 days 10 

ours 48 minutes, with a frozen meat cargo in splendid condition 
for the market, 

THE deaths registered for the week ending December 5th in 
twenty-eight great towns of England and Wales correspond to an 
annual rate of 20°2 per 1000 of their aggregate population, which 
is estimated at 8,906,446 persons in the middle of this year. The 
six healthiest places were Birkenhead, Sheffield, Huddersfield, 
Plymouth, Birmingham, and Hull. 

In some cxpertuannte with Leclanché batteries, Dr. Emil 
Boettcher used for the negative element plates consisting of 40 per 
cent. of retort carbon, 55 per cent. of manganese, and 5 per cent, 
of binding medium, the whole being combined under a hydraulic 
peg of 200 atmospheres. The dimensions of the plates were 

2 cm. long, 4'2 cm. wide, and 2 cm, thick. 
In London last week, 2656 births and 1544 deaths were regis- 
The annual death-rate per 1000 from all causes, which had 
din the five preceding weeks from 17°5 to 20°6, declined 


resolution ; ‘‘ That the terms of the provisional agr 

November 18, 1885, for the sale of the company’s business and pro- 
perty to the Birmingham Central Tramways Company, be ap- 
proved,” was adopted, and formal resolutions were without 
comment, deciding to wind up the company voluntarily and giving 
the necessary powers to the liquidators. 

At departure of recent mail the annual report of the Railway 

Commissioners of Victoria had been laid before Parliament. It 
dealt with the working of the railways since the Commissioners 
took office eighteen months ago. The result of- the first six 
months of management showed the net earnings to be equal to 
2 per cent. on the capital expended upon the construction of rail- 
ways, namely, £21,893,386. The gross revenue for the financial 
year 1885 was £2,181,932, and the working expenses £1,277,425, 
eaving a net revenue of £904,507, which was equal to 3°95 per 
cent. on the capital of railways open for traffic, and 4°54 per cent. 
upon the expenditure out of debenture capital upon railways open 
for traffic, 

THE contract for the construction of the ironwork of bridges on 
the Hergott and Strangways Springs Railway, South Australia, 
had, at departure of recent mail, been let to a colonial tenderer, 
Mr. Edwin Smith, of Port Adelaide, the price being £15,554 1s, 9d. 
Five South Australian firms tendered for the work, Mr. R. Lind- 
say heading the list with £20,174 1s. 6d. The names of the Eng- 
lish tenderers were not given in the Government Gazette, but it is 
said there was a remarkable coincidence in the official estimates 
and the home tenders. The want of these bridges has materially 
delayed the construction of the railway, and the Colonies and India 
says it will be the middle of next year before any of the bridge 
ironwork will be ready for erection. 

Tue following affords another remarkable illustration of the 
value of automatic brakes. On Sunday, November 15th, an 
accident happened to the Indian Mail train on a piece of straight 
road at a distance of about 4 kilos. from Aiguebelle on the Modane- 
Chamberg line of the Paris, Lyons, and Mediterranean Railway. 
The whole train, with the exception of the engine, left the rails 
when travelling at a speed of at least 70 kilos. an hour, the cause 
being attributed to the spreading of the permanent way. Owing 
to the fracture of a screw coupling the Westinghouse brake was 
automatically applied and brought the train to a stand in a distance 
of 200 metres. But notwithstanding this, three of the mail vans 
were very much damaged, two being overturned and thrown some 
30 metres from the line. The large bogie sleeping car which was 
in the train, although it left the rails, was not damaged, nor 
were any of the passengers injured; the only person hurt was the 
rear guard, 

IN a report to the Board of Trade on the accident which occurred 
on the 21st September last in the Thames Tunnel, on the East 
London Railway, Major General Hutchinson says :—‘‘ The occur- 
rence of this accident must be attributed to high speed on a light 
road unsuited for high —: especially with tank engines of the 
heavy character employed in working the traffic on the Metropolitan 
and District Railways. A permanent way of the description in 
of steel rails originally 78 lb. to the yard, but 

eteriorated by wear to only 661b, to the yard, secured in 25 1b, 
chairs, fastened by two spikes and trenails in each chair to longi- 
tudinal timber 13in. or 14in. wide by 7in. thick, the chairs being 
at an average central interval of 2ft. 7}in.—was certainly far too 
~~ a one for the running over it at high speed of heavy engines 
of the class employed by the Metropolitan and District Railway 
Companies, and the fastenings of the chairs to the longitudinals 
was specially unsatisfactory, as it left only from l}in. to 2in. 
between the centre of the spike holes and the edges of the longi- 
tudinals, affording but very poor resistance to pressure outwards 
arising from oscillation or any other cause. Since the accident 
the South-Eastern Company has been engaged in relaying both 
lines of the tunnel with a new permanent way of a much heavier. 
character than the old one, cross sleepers being substituted for 
longitudinal ones. The speed also has been restricted to fifteen 
miles an hour. Too much attention cannot be bestowed upon 
keeping in a high state of efficiency the permanent way in so 
dangerous a part of the line as the Thames Tunnel.” Surely the 
extravagance of constructing a good line must have been incurred 
without the knowledge of Sir E. Watkin. 

Mr. WituiAM H. VANDERBILT, the well-known “ Railway 
King,” dropped down dead on Tuesday at his residence in New 
York. The cause of death was paralysis of the brain. The event 
took place at three o’clock, and was not announced until after the 
Stock Exchange was closed. The news of Mr. Vanderbilt’s death 
is most unexpected and startling. Some time ago he resigned the 

residency of the New York Central and Hudson River Railroad 
ompany, retaining, however, a seat on the board, and continuing 
to take an active part in the affairs of the com » which seems 
to indicate that, though still vigorous, he a at feel himself 
quite equal to arduous routine work. Either the decision to relieve 
himself of part of his duties was taken too late or the strain of 
the last two years had been too much for him, A Philadelphia 
correspondent remarks that he had been in precarious health for 
some time. Some years ago, before the great ‘‘ war of rates” in 
1881, Mr. W. H. Vanderbilt was certainly the richest man in the 
world. The exact amount he was worth was not, of course, known, 
but the general belief was that he had inherited property equal to 
something like sixteen millions sterling on his father’s death and had 
since doubled it. It is said that he invested ten millions sterling in 
United States Government Stock about the time when he ceased 
to be the nominal president of the New York Central, possibly as 
& precaution against a rainy day. Mr. Vanderbilt was the second 
son of Mr. Cornelius Vanderbilt. He was born about 1821, on 
Staten Island. He received only the ordinary education of an 
American youth, and did not show much ability until he was 
approaching thirty years of age. His father had regarded him as 
uite unfit to follow in his own footsteps, but ‘‘ The Commodore ” 
ound out nt oe that his son was by no means stupid though 
he had developed slowly. Mr. W. H. Vanderbilt married Miss 
, ® lady of Dutch origin, who influenced him and stirred 

his ambition, 


again last week to 19°7, ne the first nine weeks of the current 
quarter the death-rate averag 
rate in the corresponding periods in the nine years 1876-84, 

AT a recent meeting of the Paris Academy of Sci @ paper 
possibly of importance in electric cable manufacture was read on 
the gutta-perc a of Bassia— G. Don, and 
its ical position, by MM, Ed. Heckel and Fr. Schlagden- 
hauffen. The gutta-percha obtained from this plant is said to be 
in every respect comparable to, and in structure almost identical 
with, that yielded by the better-known Jsonandra gutta, Hooker. 

From statistics just published, it appears that the production of 
all descriptions of steel in the United States since 1874 has been as 
follows :—1874, 241,614 net tons; 1875, 436,575 tons; 1876, 
597,174 tons; 1877, 637,972 tons; 1878, 819,814 tons; 1879, 
1,047,586 tons ; 1880, 1,397,015 tons ; 1881, 1,778,912 tons ; 1882, 
1,945,095 tons ; 1883, 1,874,359 tons ; 1884, 1,736,985 tons. The 
principal steel manufacturing State of the Union is Pennsylvania, 
which, of the 1,736,985 tons of steel made last year, produced 
1,157,376 tons. 

A RETURN has been issued of the number of factories authorised 
to be inspected under the Workshops and Factories Acts, with the 
number of persons employed in each indus It appears that 
7465 factories are under inspection in the United Kingdom— 
namely, 6359 in England and Wales, 776 in Scotland, and 330 in 
Ireland. These factories give employment to 1,034,261 persons, of 
whom 405,013 are males, and 629,248 females. The total number 
of throwing spindles and spinning spindles is 47,831,855; of 
doubling spindles, 5,256,969 ; and of power looms, 773,704. 

DuRInG the year ended the 30th June, 1884, there were 3647 
shipping casualties on our shores; but, although this number is 
terribly large, it was exceeded during the rect th year by seven 
wrecks, hile the casualties of the year ended the 30th June, 
1883, entailed the loss of 1020 lives, those of the year ending June, 
1884, resulted in the loss of 661 lives only, or a decrease of no less 
than 359. The 3647 wrecks include all classes of casualties—total 
loss, of which there were 407, partial loss, collisions, &c.—and 
when the total is subdivided it is found that the more serious cases 
of wrecks fell from 551 to 473, leaving a balance of 3174 to repre- 
sent minor accidents. 


ACCORDING to experiments by M. Senff, the yield of crude pyro- 
ligneous acid, tar, charcoal, and gas is almost the same with the 
most different woods. But the richness of the acid waters in acetic 
acid, and consequently the yield of dehydrated acid, vary greatly. 
In this respect the wood of coniferous trees is the least valuable. 
The wood of the trunk furnishes more acid than that of the branches. 
The wood yields more acid than the bark, and sound wood more 
than dead wood. Rapid calcination yields more gas at the expense 
of the condensed products and of the charcoal ; it yields also the 
weakest acid waters, and the c is more hygroscopic than 
that furnished by a gradual action. 

In the report which has been recently issued by the General 
Superintendent of the Life-saving Service, for the fiscal year ended 
June 30th, 1884, it is stated that there were then 2i/1 life-saving 
stations under their management, 156 being on the Atlantic, 37 on 
the lakes, seven on the Pacific, and one at the Falls of the Ohio, 
Louisville, Ky. There were:156 disasters in the course of the year 
to documented vessels within the field of station operations. There 
were 4253 persons on board these vessels, of whom 4237 were saved, 
and only 16 lost. The number of vessels totally lost was 64. In 
addition, there were 102 disasters to smaller craft, such as sail- 

ts, row-boats, &c.,on which were 179 persons, 175 of whom 
were saved and four lost. 

THE synthesis of saccharose having been accomplished by Messrs. 
Aubert and Giraud, it is anticipated, saysa contemporary, that the 
discovery may prove most important to the sugar industry. 
Amylaceous matter obtained from the potato, having been converted 
into glucose in the usual manner, is submitted to the action of an 
electric current equal to about seventy-five volts. The electrodes 
were immersed in the solution, and the current reversed from time 
to time. In about two hours the reaction terminated, as indicated 
by the liquid no longer giving the characteristic colour with tincture 
of iodine or a precipitate with alcohol. The liquid was then 
defecated with lime, which was subsequently removed by carbonic 
anhydride, and the syrup was decolorised and crystallised. On 
analysis it yielded 88°38 per cent. of saccharose, but was far from 
being cane sugar. It is questionable whether the reaction consists 
in the dehydration of glucose, the union of a molecule of dextrine 
with one of glucose, or the hydration of dextrine. 


ACCORDING to a paper in the Chemical Society’s Journal “On 
the Chemical Action of Light,” by J. M. Eder, when a solution of 
potassium ferricyanide is decomposed by light, potassium ferro- 

anide, soluble Prussian blue, and hydrocyanic acid are formed. 
The rate of decomposition is i d by the addition of potas- 
sium oxalate or citrate, uranic sulphate, or mercuric chloride. 
Ammonium ferricyanide is more easily deco: than the 
potassium salt. A mixture of ferric chloride and potassium ferri- 
cyanide decomposes much more rapidly in the presence than in the 
ahuinee of light. Sodium nitroprusside is twenty times as sensitive 
as the ferricyanide. A mixture of nitroprusside and ferric chloride 
is almost as sensitive as ferric oxalate. Solutions of potassium 
and ammonium copper oxalates are stable, but sodium copper 
oxalate blackens on exposure to light, without alteration in 
weight. Fehling’s solution deposits cuprous oxide on expesure 
to the light. The addition of ammonium oxalate to sodium 
sulphindigotate renders the latter sensitive to light. Chlorine- 
water on exposure to light decomposes from six to twelve times 
as rapidly as bromine-water of the same strength, and is about 
1000 times as sensitive as an alcoholic tincture of iodine; tartaric 
and citric acids increase the rate of decomposition. A solution of 
ammonium dichromate in absolute alcohol decomposes more 
rapidly than a solution in 50 per cent. alcohol. Mercurous iodide 
is very sensitive to light. Neither iodine nor hydriodic acid is 


18°7, and was 2°1 below the mean | P 


MISCELLANEA. 


Messrs. Wa. LEvETT AND Co., Limited, cement manufacturers, 
of 81, Gracechurch-street, London, E.C., have secured an order 
from a Sydney firm for the supply of 120,000 casks of Portland 
perme fl We understand the cement is principally for Government 
contracts, 


Messrs, J. H. Peck anp Co., of 4, Goree, Live’ 1, are 
making a new, simple, effective, and cheap ambulance for use in 
mines, and in any places where accidents are not unusual. It is 
so made as to be attachable quickly to any vehicle or to be carried 
by two men, and is already widely approved. 

THE engineering employers of Sunderland have received a notice 
from the secretary of: the local district committee, Amalgamated 
Society of Engineers, Sunderland, saying that he is instructed by 
this committee to inform them that the strike circular of June, 
1883, is withdrawn by them from the 28th day of November, 1885, 


A TERRIFIC storm broke over Colon on Wednesday and Thursday, 
the 2nd and 3rd inst., and caused great damage. Fourteen 
vessels were sunk and many persons were drowned. The docks of 
the Royal Mail Company and of the Pacific Mail wee were 
seriously damaged. The Royal Mail office was dislodged from its 
foundations by the heavy seas dashing against it. Portions of the 
Panama Railway were submerged and traffic was suspended. 

Messrs. JOHN AND HENRY GWYNNE have just shipped a com- 
plete installation of their ‘‘ Invincible” pumping segura to be 
put down for the Russian Government to empty the new Govern- 
ment graving dock at Sebastopol. The plant consists of two main 
jumping engines, jointly able to raise 100 to 120 tons of water per 
minute 45ft. high; one auxiliary engine, to raise 10 tons minute 
48ft. high; four auxiliary engines, for drainage and boiler-feeding 
purposes; and five magnificent boilers of locomotive type. 

Mr. A. M, CHAMBERS—Messrs. Newton, Chambers, and Co., 
Thorncliffe—delivered his inaugural address at the Royal Victoria 
Hotel, Sheffield, on Tuesday, as president of the Midland Institute 
of Mining, Civil, and Mechanical Engineers. He advocated the 
establishment of a mining college in every important mining dis- 
trict, at which not only mining students could get the training they 
needed, but where popular elementary lectures were delivered, at 
which miners, especially young men, who desired to become 
officials in the mines, might obtain some insight into the difficulties 
and dangers of mining operations, and the means to solve the one 
and avert the other. 


Mr. J. D, Exwis, C.E., chairman of Messrs. John Brown and 
Co., Sheffield, ided on Saturday evening at the twentieth 
annual dinner of the Leeds Association of Foremen Engineers and 
Draughtsmen. He stated that the iron trade was not in a flourish- 
ing condition either in Leeds, in Cleveland, or in Staffordshire, 
while in Sheffield it was very far from being satisfactory. If they 
had not taken full advantage of the developments in machinery 
the iron trade of Sheffield would scarcely exist at all now. The 
state of the iron and steel trade he regarded as critical, owing to 
the transition which was taking place in regard to both. On steel 
castings Mr. Ellis strongly urged the importance of giving as much 
time as possible, for it was important that steel should be 
heated slowly, remain heated a long time, andcool slowly. There- 
fore, if anybody told them he could make a 40-ton casting and 
deliver it in a fortnight, they must depend upon it he could do 
nothing of the kind. 

Ar the half-yearly general meeting of the Lambeth Waterworks 
Company held last week at Brixton-hill, as usual, reporters for 
newspapers were refused admission, this company being the onl 
metropolitan water company besides the Kent Company which sti 
excludes the representatives of the Press from its meetings. The 
— of the directors for the half-year ended September 30th last, 
submitted to the meeting, stated that during that period 1503 
houses and other supplies of water, producing an annual water 
rental of £4201, had been connected with the company’s works, as 
against 1649 houses, yielding a rental of £4410, in the corresponding 
period of 1884. During the half-year £24,696 had been spent on 
capital account, making, since the passing of the Metropolis Water 
Act in 1871, a totally outlay on new works, &c., of £682,785. The 
revenue account exhibited increases of £2394 in the water rents, &c., 
and of £3144 in the expenditure as compared with the six months 
ended September 30th, 1884. During the half-year 2680 houses 
had been changed from intermittent to constant service. The 
total number of houses, &c., having a constant supply of water at 
high pressure was now 39,796. After paying debenture stock interest 
there was an available sum of £60,555, and a dividend at the rate 
of 74 per cent. per annum wag recommended. 


Messrs, CRAVEN BRotHER, of Manchester, have delivered and 
are now erecting at the Woolwich Gun Factories an ae 
powerful rope crane of 46ft. span. This crane, which been 

lected from petitive designs by different makes, is con- 
structed for a constant working load of 60 tons, but in accordance 
with the Government specifications it will be tested up to 120 
tons. The general design of the cranes made by Messrs. Craven 
have previously described, and need only add that this crane 
is arranged to work noislessly, and clutches and friction cones are 
dispensed with. Another crane of 30 tons has also been made for 
Woolwich by Messrs. Craven The completion of the large gun- 
boring machine, weighing upwards of 150 tons, that Messrs. 
Craven have also in hand for Woolwich, has been delayed 
by the difficulties which have had to be surmounted in preparing a 
os foundation for so heavy a piece of machinery. The Gua 

‘actory works are situate on a marsh, and to surmount this Jiffi- 
culty double rows of piles have been driven into the ground; these, 
after being sawn off within about 6in. of the surface, have been 
covered over with a substantial foundation of cement and concrete, 
which has been allowed to rest for several months so that there 
may be a perfect consolidation. Over this foundation strong iron 
cross girders have been laid down, and between these girdersa further 
layer of t and te has been filled in, the whole forming 
the foundation upon which the boring machine is to be erected. 

Messrs. R. AND J. DEMPSTER, of Newton Heath, Manchester, 
have just completed important alterations and extensions at the 
Grangetown works of the Cardiff Gas Company. These extensions, 
which have been in progress for the a eight months, and have 
been carried out from the designs of Mr. H. Morley, the engineer 
to the company, embrace a new retort 133ft. long by 51ft. wide, 
containing 100 retorts, with a large coal store running parallel to 
this building, and prepared for the erection of railway sidings the 
full length of the stores. Both retort house and coal stores are 
covered by iron roofs, having a specially designed system of smoke 
ventilation. There has also been erected a duplicate set of ex- 
hausters, each capable of passing 70,000 cubic feet of gas per hour ; 
these exhausters are of the rotary type, and are arranged with a 
horizontal steam engine in the centre, so that either one or both of 
the exhausters can be worked by the same engine, the connection 
being made by improved coupling boxes. Near the exhauster house 
a set of new condensers has been erected ; these consist of six 
annular columns of wrought iron 30ft. high by 3ft. Gin, diameter 
of the outer tube and 2ft. Gin. diameter of the inner. These have 
been connected to the existing condensers and surmounted by a 
massive ornamental cornice. Adjacent to the condensers are 
erected two of Messrs, R. and J. Dempster’s patent tower scrubbers 
10ft. diameter by 50ft. high, ftted with boards, and having hand- 
some machinery rooms, balcony, and spiral staircase. Mr. Morley 
the engineer, had one great difficulty connected with the above 
work, owing to the marsh land on which the buildings had to be 

ted, but this was successfully overcome by the introduction as 


liberated. According to the author, the following reaction takes 
place :—3HgaI, = 2Hg + 


a foundation of a new system of inverted es built in cement, 


It is reported that a number of St. Petersburg capitalists have 
combined for the formation of a joint-stock company for refining : 
sugar by the American Friend electrical process. It is said to be 
beyond doubt that the process will considerably reduce the cost of 
Russian refined sugar. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveau, Rue de la Banque. 
BERLIN.—AsueEr and Co., 5, Unter den Linden. 
VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. TwieTmevER, Bookseller. 

NEW Witmer and Roozrs News Company, 


TO OORRESPONDENTS. 


*,* All letters intended for insertion in THe ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore to copies. 


“m correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be f to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

A. W. N. (Lewes).— With steam 50 Ub. pressure, the engine will make about 
lh-horse prwer at 300 revolutions per minute. 

J. W. T.—We do not know the address of the secretary of the Inventor's 
Sundicate. Perhaps some ofour readers can tell you. 

J. H.— The temperature at which water boils depends on the pressure of the 
steam above it. Thus, in a locomotive carrying 165 lb. steam, the water 
boils at not 212 deg., but 378 deg. 

Z. A.— There is no one book that will meet your requirements. The beat books 
for your use are, perhaps, ** Electricitu: its Theory, Sources, and Applica- 
tions,” by J. T. Sprague, published by Spon, 125, Strand ; * Elementary 
Lessons in Electricity and M tiem,” by Sil P. Thomp pub- 
lished by Macmillan and Co, You should also have “ Practical Electric 
Unita,” bu James Swinburne, published by Spon; and “ Electric Light 
Arithmetic,” by R. B. Day, published by Macmillan and Co, 


CASTING PULLEYs. 
(To the Bditor of The Engineer.) 


FounpDeER. 


(The arms should be curved to give some elasticity. Some hematite 
added to the mixture from which they are cast will give toughness and 
aa mod fracture. The arms can be renee together by what is called 

irning with ordinary cast iron by a clever foundryman. It is ible, 
in certain cases, to cast the rims a little before the arms. the latter, with 
the boss, being supplied from the runnersin the rim. This tends to pro- 
duce equal contraction,—Ep. E.} 


SUBSCRIPTIONS. 


y 
lowing terms (paid in advance) :— 
Half-yearly (including double numbers) .. .. .. £0 148. 
Yearly (including two double numbers) .. .. «. 
1; credit occur, an extra charge of two shillings and sixpence per annum will 


be made. Tue Enoineer is registered for transmission 


Cloth cases for binding Tax Encinzer Volume, price 2s. 6d. each. 

A complete set of Toe Exorneer can be had on application. 

Foreign Subscriptions Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign 8 ibers paying in advance 
at the published rates will receive THe ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
pened to the Publisher. Thick Paper Covies may be had, if preferred, at 

eased rates. 


Remittance by Post-office order. — Australia, jum, Brazil, British 
Columbia, British Guiana, Canada, Cape of toad "Ho Denmark, 
Egypt, Franee, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 


Portugal, Roumania, Switzerland, ia, Turkey, United States, 
West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 0s. 6d. 

Remittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Peru, Russia, Spain, Sweden, 
Chili €116s. Borneo, Ceylon, Java, and pore, £2 0s. 6d. Manilla, 
Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 


Srom the country must be accompanied by a Post-office 
in pa t. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case, 

All except weekly advertisements are taken subject to this ition. 
Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 

Letters relating to Advertisements and the Publishing Department of the 
© S: Mr. George Riche; all 
letters to be addressed to the Bditor of Tae Enorneer, 168, Strand. 


MEETINGS NEXT WEEE. 

Tue InstiTuTION or Crvit Enoinerrs, 25, Great George-street, West- 
minster.—Tuesday, Dec. 15th, at 8 p.m.: Ordinary meeting. Further 
di ion, in sion, ‘‘ On High-speed Motors,” by Mr. John Imray, 
M.A., M. Inst. ©.E. ‘Continuous-current Dynamo-electric Machines, 
and their Engines,” by Mr. Gisbert Kapp, Assoc. M. Inst. C.E. Friday, 

7 at 7.80 p.m : Students’ meeting. Paper to be read and dis- 
cussed: ‘The Propulsion of Tramcars and Launches by Secondary 
Batteries,” by Mr. F. Geere Howard, Stud. Inst.C.E. Mr. Preece, F.R.8., 
Member of Council, in the chair, 

CLEVELAND InsTITUTION OF ENGINEERS.—Monday, Dec. 14th, at 8 p.m.: 
Tist of elections since last ting. Adjourned discussion upon ‘‘ Modern 
Practice in Slide Valves,” being paper read at last meeting by Mr. Tom 


es Middlesbrough. Paper ‘ On the Tower Spherical Engine,” by 
Mr. H. Heenan, M.I.C.E., M.I.M.E., Manchester. Discussion on the 
above. 


Socrery or Arcurtecrs.—A special general meeting will be held in the 
s’ Tavern, Great Queen-street, on Tuesday, Dec. 15th, at 

7 ey to consider the proposed alterations in the rules of the Society. 
YAL METEOROLOGICAL Society, 25, Great George-street, est- 


Professor A. Ricco. “The 


m, Bavaria,” by Col. M. F. 
Ward, F.R. Met. Soc., F.R.8. 

Society or Arts, John-street, Adelphi, London, W.C.—Monday, 
Dec. 14th, at 8 p.m.: Cantor Lectures. ‘ The Microscope,” by Mr. John 
Mayall, jun. Lecture IV.—Objectives, oculars, and accessory a) tus, 
Wednesday, Dec. 16th, at 8 p.m.: Fifth ordi ‘‘burmah, 


ordinary meeting. 
Present and Future,” by Mr. Holt 8, Hallett. 
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STEEL BOILERS, 


Tue makers of basic Bessemer steel will read without satis- 
faction the remarkable narrative of Mr. Maginnis, which 
will be found on another page. It isan important ehapter in 
the history of steel, To a very great extent his experiences 


areabnormal. On more than one occasion steel plates have 
manifested a treacherous disposition; but they have mani- 
fested it early in their career. Unable to conceal their 
duplicity, if we may use the metaphor, they have betrayed 
themselves almost before they were put to the proof. In 
the case described by Mr. Maginnis the boilers were put 
to work not only without suspicion, but with perfect con- 
fidence. For two years and a-half they gave satisfactory 
results, At the end of that time the owners discovered 
that glass boilers would probably have been quite as safe. 
No doubt for a cousiionalie period the crew of the ships in 
which the boilers were went with their lives in their 
hands, With the pressures now carried the failure of a 
boiler shell would mean prompt destruction ; because there 
is no reason to doubt that the inside would practically be 
blown out of a ship in which took place such a boiler ex- 
plosion as we contemplate. We hear but too often of the 
disappearance of steamers which start on a voyage and are 
never more seen, and the unpleasant surmise will 
arise that a boiler shell has given way, with the inevitable 
result of forcing a huge hole in the hull of the ship, send- 
ing her straightway tothe bottom. We fear that it will be 
more difficult than ever to argue that such things cannot 
take place with Mr. Maginnis’s story before us. 

The failure of these boilers is remarkable for its thorough- 
ness, There is a tale told concerning a man who held 
that the reason why his gig broke, now a shaft, then a 
spring, was simply that one part was weaker than another. 

e drew a practical lesson from this theory, and had a gig 
built equally strong all over. He used it without repairs 
for a quarter of a century, then a wheel gave way, and all 
parts being equally strong everything broke at the 
same moment, leaving the lucky owner of the gig seated 
in the middle of the road on a heap of fragments. The 
boilers cited by Mr. Maginnis behaved very nearly like this 
traditional gig; no part seems to have been stronger than 
the rest. To what cause are we to attribute the rapid 
deterioration of these boilers? There can, we think, be but 
one answer—internal strains led to total disruption. The 
truth is, that we live in a world of mystery—no man 
knows to what the tensile strength of steel or any other 
material is due. The molecular theory tells us that the 
steel plates of such boilers are com of so many 
grains, so to speak, of steel sand, held together by a force 
of the nature of which we are totally ignorant. The grains 
appear to have lost their cohesion pretty thoroughly in this 
case. The laboratory analysis of the metal throws no light 
on the subject. We should not call the steel of first-class 
quality, but it was very good—so that it 
every test in a very satisfactory way. Indeed, there is 
no reason to — that it was not good when 
it went into the boilers, What took place subsequently ? 
Our theory is that the plates all had initial stresses 
operating in them, and tending to cause fracture. It 
is quite well known that such stresses do exist, and that 
= have caused the self-fracture of plates lying in a yard; 
and there is every reason to believe that these stresses 
bear a distinct relation to the size of the plates, No one 
ever heard of a small sample of mild steel cracking of 
itself, but it is a noteworthy circumstance that small 
samples of very hard cast steel will fly, apparently without 
cause. Many years ago the footstep of a turbine gave 
great trouble—no unusual thing. In the attempt to cure 
the evil a footstep was made of cast steel, hardened in 
water. The turbine was small, and the step only weighed 
a couple of pounds. Some time after it was made, and 
just before it was put to work, it flew in pieces with a 
oud report, one of the f: ents, if we recollect aright, 
killing a workman at the on on which the step was 
lying. But mild steel specimens never do anything of this 
kind. The reason why steel fire-boxes suc in American 
locomotives, and not with us is, it is said, that small plates 
are used in the States and large plates here. We try to 
make a fire-box with three plates ; they do not hesitate to 
use seven in the United States. If our view be correct, and 
that every large plate of steel may have heavy initial 
stresses existing within it, it will be seen that the 
ordinary system of testing small samples cut from the 
plate gives but a faint indication of the true strength 
or quality of the metal, because such specimens can in the 
nature of things have no initial stresses operating to 
fracture them. They tell us, no doubt, a good deal of the 
quality of the material, but they give us no clue to the 
influence of form and size on strength. These two factors are 
systematically overlooked. We cut a slip an inch wide 
from the edge of a plate 12ft. long and 4ft. wide. We put 
it in the testing machine, pull it asunder, and say that 
the result shows the quality of the plate. ~‘ shows the 
quality of the steel but not the strength of the plate, which 
may be, we maintain, an entirely different thing. To put 
this in a different shape, let us suppose that a girder is 
made of cast iron, with a heavy bottom flange.. A 
specimen is taken from the same cast, and made into a 
test bar. Now, it is well known that such a girder as we 
name may have—indeed, most likely will have—cavities 
and blow holes about the junction of the flange with the 
web. It is also known that all sorts of cross stresses due 
to unequal contraction. may exist. Can it be safe to load 
such a girder in accordance with the results obtained from 
the test bar? There can, we think, be but one answer. 
Those who wish to go further into this question will do 
well to read Mallet’s treatise on artillery. Again, we 
remember a case in which a large number of i eys was 
cast from very good sound iron. These left the foundry 
allright. Not two per cent. of them boreturning. As soon 
as the outer skin was cut off in the lathe they broke; some 
at the boss, others through the curved arms, others through 
the rims. No result got from a test bar gave the smallest 
indication of the ultimate strength of the pulley. We 
entirely forget the influence of form in too many cases on 
the strength of materials, 

It will be asked, Why is it that iron does not manifest 
the treacherous properties of steel? The answer is that 
iron plates and bars are not homogeneous, and that steel 
is, An iron plate consists of layers of bundles of fibre held 
together with small quantities of cinder. There is no 
more resemblance between a bar of iron and a bar of steel 


than there is between a strip of linen and a wax candle. 
A rent may take place through one or more fibres of the 
bar of iron, but it will not necessarily extend. How often, 
for example, do we find a crack in a plate of iron which 
does not go through? When is such a crack found in a 
steel plate? We-may say without contradiction—zever. 
There need be no doubt or uncertainty. It is the fibrous 
nature of iron that mainly contributes to give it a trust- 
worthiness which is not possessed by steel. The phenomena 
of cracking are common to all homogeneous materi 
Take, for instance,,earthenware. We know that cups and 

lates will crack apparently as a result very often of mere 
se of time. No one ever heard of the spontaneous 
rupture of a fibrous material, such as a —. 

t will be asked, How and why is it that heavy initial 
stresses may exist in steel plates? We assume that they are 
not peculiar to steel, but that they exist in all bodies 
whose natural tendency is to crystallise, if they are pre- 
vented from crystallising. It is worth while to try to make 
this statement clear. A plate of steel comes from the mill, it 
is free from fibre—homogeneous, in fact. Now it is known 
that if this metal was melted and certain conditions were pre- 
sent it would crystallise. There are those who hold, indeed, 
that all homogeneous plates are moreorless crystalline. This 
we do not hold. This plate may be quite free from initial 
self-strains. In the course of its career it is subjected to 
heat and vibration. These forces are sufficient, it is 
generally held, to set up crystallisation; but crystallisation 
means a new arrangement of parts—it means a change of 
shape. If it occurs more fully in one part of a plate than 
another, then stresses must be established. It is possible 
that there were no initial stresses in the plates of Mr. 
Maginnis’s boilers; but it is certain that self-strains must 
have subsequently arisen, simply due to the desire of the 
steel plate to change its shape. Crystallisation is a very 
mysterious phenomenon. In an evaporating solution it 
will take place suddenly. It has been shown by Mr. 
Kircaldy that it may be brought about instantaneously in 
a metal so rigid as iron; but it cannot be produced, we 
maintain, without a change of shape. How much 
crystallisation has had to do with the failure of the plates of 
Mr. Maginnis’s boiler we cannot pretend to say. The 
broad fact to be remembered is that, in dealing with the 
strength of materials, we must take count of the cause 
of that strength. Mr. Hughes has shown that in presence 
of magnetic forces a bar of iron is but a rope of sand. 
The influence of many things has to be considered, and the 
influence of some is all-important. The testing machine 
can throw no light on this question, as it is at present 
used. What is now wanted is a gigantic machine capable 
of pulling huge plates in pieces—something that will take 
in a plate 4ft. wide, 12ft. long, and ljin. thick. A hundred 
such plates might be broken before we came across one 
which initial strains had rendered weak. The lesson 
taught would be costly, but worth the money. 


DOCKYARD MANAGEMENT. 


TuE appointment of Professor Elgar to the newly-created 
position of Director of Dockyards is a measure of the 
earnestness of the present administration at the Admiralty 
in their desire to make our naval arsenals efficient. The 
labours of Admiral Graham’s Committee are so far meeting 
the success they deserve. To anyone who has had the 
opportunity and has taken the trouble to inquire 
into the system of dockyard management, it is incon- 
ceivable that such a state of things should have been 
allowed to continue so long. In a country such as ours, 
where fierce competition has made it necessary in almost 
all branches of manufacture to exercise the greatest care 
and economy in management; where only by the minutest 
subdivision of labour ; and by the careful keeping of, and the 
constant microscopical examination into accounts, have we 
been able to e steady progress; in such a country it 
seems incredible that in its largest Government establisa- 
ments no such scientific system exists, and no attempt 
from within these establishments is ever made to adopt, 
or even to know anything about, the methods of e- 
ment in our commercial manufactories. Now that a ly 
serious intention seems to exist to modernise the - 
ment of our dockyards, it is only necessary to remember 
enough of past shortcomings to serve as landmarks to 
measure present and future progress by. 

Before satisfactory pr can be made it will be 
necessary surely to determine the causes which have led to 
the present state of matters. Dockyards exist to build, 
equip, and maintain our fleets. These fleets exist for the 
purpose of fighting the enemies of the country, and in 
order that the men who direct the fighting should have 
the greatest possible power at command, they must have, 
directly or indirectly, the control of the dockyards. It 
has consequently come about that the Controller of our 
Navy is a fighting officer, and the superintendents or 
controlling officers of our dockyards are also fighting 
officers. But it is one thing to be a controller and another 
to be adictator; and one of the causes of the want of 
economy in our dockyards is that the naval fighting con- 
troller and his fighting subordinates have introduced into 
the management of our marine manufactories the dictatorial 
controlling spiritof aman of war. Had this spirit beenalways 
accompanied byan intelligentand general knowledge of the 
details of war-ship construction and equipment, and also of 
manufactory management, it is probable that the results 
would have been within a measurable distance of modern 
requirements, But when all the inelasticity of the abso- 
lute obedience system is combined—as it has been in many 
cases—with an utter ignorance on the part of the dictator 
of the duties and capabilities of the men whom he rules 
over, the result cannot fail to be confusion and waste. 
What proprietor of a private shipbuilding yard would 
select an old ships’ captain as his works’ manager? 
He might take him into partnership, but he would 
never allow him to exercise arbitrary and absolute 
control in the detail management of his works, The 
ship captain’s opinion would be very valuable upon 
a great many questions; but his suggestions would all be 
tested by the fierce fire of comparative cost. We believe 
that in the last four or five years the power of interference 
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and direction which is vested in the admiral and captain 
superintendents of the dockyards has not been nearly so 
much used as it formerly was; but it is to be hoped that it 
will be thoroughly recognised by the new Controller of 
the Navy and the new Director of Dockyards that the 
naval officers who are superintendents are not, and in the 
nature of things never can be, the business managers of 
these large establishments. They could only become good 
and efficient superintendents by a course of training, of 
such a length as to completely incapacitate them for active 
command in the navy, and of such a cost to the country as to 
probably make the remedy worse than the disease. Con- 
siderations of naval etiquette and dignity, of the desira- 
bility of having some posts of honour and emolument as 
rewards to deserving officers, and of the necessity of having 
a dockyard in war time under the command of a fighting 
man, all may tend to make it convenient to retain the 
position of dockyard superintendents unaltered in dignity 
and pay. But, before all things, it will be necessary to 
have the real power in the hands of men whose actions 
will be based upon the same feelings as are those of a 
manager of a profit-making manufactory, whose constant 
question is how will it pay? The men selected for these 
positions should be young men who have been trained in 
the service schools and colleges, but who are not old enough 
to be wedded to the traditions of circumlocution ; or if 
men of sufficient ability cannot be found in the service it, 
will be better to get men from private establishments at 
once rather than run into further expense by continuing 
the present system. Men can readily be found who have 
had experience in managing shipbuilding and engineering 
establishments where war ships have been built economi- 
cally and rapidly; and such men, if as successful in building 
economically in the dockyards, would in a very short time 
repay their salaries, however large they might be. 
ut the naval superintendents are not the only cause of 
the present state of matters. The Controller of the Navy 
controls the whole of the dockyards. But he has many 
other duties to perform, amongst which is the controlling 
of the constructive and purchase departments of the 
Admiralty. Consequently a great part of the real control 
of the deckyards, which it has been possible to concentrate 
at Whitehall, is vested in the constructors. Naturally, the 
whole of the naval construction of the country must be 
under the control of the Director of Naval Construction, 
but it is hardly reasonable to expect a man of the scientific 
attainments of the present, or of the late holder of that office, 
to spend his time in managing the dockyards as they 
should be managed. Yet, a great portion of both these 
gentlemen’s time must have been taken up with the 
administration of dockyards. It is not to be wondered 
that complaints are made as to ships not being of good 
designs, and of dockyards not being well managed. The 
wonder rather is that the ships have been as well designed 
as we find them. In the Navy List we see that on the 
constructive staff are Examiners of dockyard accounts; 
but unless the system of keeping these accounts is very 
different from what we believe it to be, the examination 
by these gentlemen cannot give to the responsible officers 
the detailed and early information which a competent 
manufactory manager finds absolutely necessary for finan- 
cial control. We are of opinion that herein lie two causes 
which have contributed to the present want of economy. 
The first is that the directing of naval construction and 
the business management of the dockyards have been both 
attempted to be done by one person. The second is that 
no system of accounts has been kept by which the costs of 
ships could be compared in detail, ship with ship, yard 
with yard, and builder with builder, as the od ae 
It is true that, some years after a ship is finished, the dock- 
yard officersmay be asked to account for an apparent want of 
equality between the cost of a portion of thatshipand that of 
another similar vessel built elsewhere. But if punishment 
and reward are to be of any use in these cases, they 
certainly should be speedy. The Inflexible was com- 
menced in Portsmouth in 1872, and completed in 1882. 
It could serve no reasonable purpose to ask in 1883 why 
the sternpost of the Inflexible cost eighteen pounds per ton 
more than that of the Devastation, which was made in 
1870. But it would have served as a great incentive to 
economy if the same question had been asked within a 
month of the completion of that sternpost; and this 
system of examination. of accounts should not be confined 
to special officers comfortably closeted in Whitehall, but 
arrangements should be made to give each person who has 
the least responsibility or control of money, early and 
full information as to costs, so that he may become his 
own examiner of accounts, and may commend or condemn 
himself more frequently than any official examiner possibly 
could. In this way the inferior officers of a dockyard 
would be able to know whether the systems of conducting 
work which each pursued was as economical as that 
of his confréres. There is nothing that is novel in these 
suggestions ; for large shipbuilding establishments, such as 
w, Thomson’s, Denny’s, and Palmer’s are worked on 
this system. Another indirect cause of inefficiency is the 
great centralisation which the present system involves. 
The most trivial details have to go through the hands of 
the Director of Naval Construction and the Controller of the 
Navy. Uniformity and consistency are ensured at the ex- 
pense of efficiency, economy, and despatch. All the dock- 
yards must make meat-hooks of the same pattern, and the 
Controller of the Navy must spend some of his valuable time 
in giving each dockyard information upon this important 
matter. The proposal made by Lord Ravensworth’s Com- 
mittee that all ships should be built by contract, and that 
nothing but repairs should be done in the dockyards, is not 
now likely to be fully adopted. But in order that the reasons 
for making the proposal may not have as much force in 
five years time as they have now, there must be such a 
change that practically the object to be attained by that 
committee’s suggestions will have been fulfilled. But the 
only way to fulfil these objects will be to build ships in the 
dockyards on the economical systems adopted in private 
yards. What these are can be easily found out by those 
who are most interested in the question. 
It seems to us quite clear that in order to carry out 


reforms fully it will be necessary for the Admiralty 
most carefully to select competent dockyard managers who 
shall have the real superintending of all work ; to relieve 
the constructive staff at the Admiralty of all detail manage- 
ment of the dockyards ; to revise the method of keeping 
the accounts, so that early and detailed imformation as 
to costs is given to all whom it may concern ; to adopt the 
systems of private establishments, in particular the system 
of making oy 4 ofticial’s worth in the eyes of his employer 
depend upon the economy with which he manages his 
department ; and to let each dockyard manage its own 
affairs much more independently of Whitehall control than 
is the case at present. If these changes be initiated 
shortly under the direction of Admiral Graham and Pro- 
fessor Elgar and be carried out thoroughly, we shall hear 
much less in the future about paper ships and phantom 
fleets. 


THE ROYAL ENGINEERS, 


In our issue of January 11th, 1884, we directed attention 
to certain circumstances which appeared to us to account 
in great measure for the disinclination manifested to 
compete for commissions in the Royal Engineers. We 
then pointed out that there were grounds for fearing that 
unless those circumstances were ameliorated it would soon 
be found to be impossible to secure the number of qualified 
men required to meet the demand for officers of the Royal 
Engineers made by our Indian and Colonial possessions. 
It has now become evident—and at a much earlier date 
even than we ourselves had anticipated—that that difti- 
culty has increased to an extent which has compelled the 
authorities at the Horse Guards to offer commissions in 
the corps to outsiders—ie., to any men found capable of 
passing certain examinations, whether they have been 
through the curriculum of study at Woolwich or not. 
Now we have so repeatedly and strongly pronounced our- 
selves in opposition to the practice of superseding civil 
engineers in the higher posts of the Indian Public Works 
Department by military men, that we shall not be sus- 
pected of an undue leaning if we survey this, our present 
subject, from an opposite standpoint. With the single 
exception which otcurred at the time of the Crimean war, 
when the drain of officers was great, we believe 
it has never previously been the case that commissions 
in the Royal Engineers have been filled up by any 
but passed Woolwich men. At that time, too, the 
War-office was compelled to raise a special body 
—the Army Works Corps—which was entirely officered 
by civil engineers. It is not too much to say that it was 
to that corps that the preservation of our army during the 
second winter passed “ it before Sebastopol was largely 
due. Many, both of its officers and men, were engaged on 
works under fire, and were otherwise fully exposed to the 
dangers encountered by their brethren of the regular army, 
and it was in contemplation, we believe, liad the war longer 
continued, to have incorporated the corps with the Royal 
Engineers. But no data obtained from such an excep- 
tional instance can have bearing upon the case which now 
mage itself for consideration. The gentlemen who 

ave entered upon tie training, and prepared themselves 
at great expense and labour to enter the Royal Engi- 
neers, find themselves at the outset of their career exposed 
to a threatened competition which must largely militate 
against their success in the profession they have chosen. 
We doubt exceedingly if it will prove to be wise thus to 
disgust those whose object it has been from the first to 
qualify for this particular service, rather than by so im- 
proving the advantages offered to ensure once again the 
steady flow of men through Woolwich which was always 
secured in the past. 

It will be interesting to consider what causes have been 
operative towards checking that flow. An officer who 
once served in the Royal Engineers, and retired from the 
service mainly on account of the want of —- it now 
offers, thus writes to us:—‘ The reason the War-office is 
offering direct commissions in the Royal Engineers and 
Royal Artillery is that they are short of officers, partly 
because many are required in Egypt, and also because so 
many were sent to India two yearsago. These were not 
wanted there ; und in fact it was only a financial trick to 
force the Indian Government to pay its share of the 
cost of the corps; and there is another reason, 
perhaps the most important. It is found that men will 
not go in for Woolwich now, as it takes eleven years to 
get a captaincy in the Royal Engineers and about nine 
years in the Royal Artillery; whereas, by going into the 
line, they can become captains in six or seven years, 
Moreover, it is much easier to get into the Staff College 
from the line, as only a very few places in it are given to 
Royal Artillery and Royal Engineer officers. Often four 
or five Royal Engineers and Royal Artillery are at the 
top of the list for entrance examinations, but are not 
admitted, as only two places are given to the Royal Engi- 
neer, and but three or four to the Royal Artillery. Con- 
sequently, line officers are admitted over their heads. 
Having through the Staff College, they—the 
liners—get a much larger number of staff appointments 
than the Royal Engineers.” There can be no contesting 
the seriousness of the disabilities under which Woolwich 
ofiicers labour as pointed out in this communication, and we 
will now proceed to examine their results. 

We understand that at the last examination for Woolwich 
there were fifty vacancies. For these there presented 
themselves but seventy candidates, only forty-five of whom 
could pass the full test of the qualifying examination. 
Consequently, tive unqualified men had to be admitted to 
fill the full number of vacancies. What a contrast does 
this fact present to what we can remember but fifteen 
years ago. Then for forty vacancies there were no less 
than 200 candidates! For the line regiments there is still 
a great, almost undue competition. If we are correctly 
informed—and our authority is of high character and 
standing—there are at the present time 700 young men 
preparing themselves to compete for commissions in the 
ine. One celebrated “cramming” establishment has no 


less than 200 of these under strong ee reg A 
commentary is thus afforded as to the relative and 


comparative advantages held out by the two branches of 
the service. The scientific branches are, it is evident, 
being starved, while there is a plethora of men desirous of 
entering the other departments of the service, It was not 
so very long back that the same objection to enter the 
army was manifested as to its medical department. The 
inducements were increased, and now no difficulty is expe- 
rienced in obtaining the desired number of qualitied men, 
So, we believe, it will be found as to cadetships at Wool- 
wich if the disabilities we have referred to both above and 
in our previous article named are removed. The corre- 
spondent we have quoted has mentioned the fact that the 
officers of the Royal Engineers sent out to India two years 
back were not required there. It is within our knowledge 
that when one of these officers reported his arrival at 
Bombay, the remark was made to him that the authorities 
did not know what to do with him; and that during the 
period of his stay—but a brief one only—he scarcely did a 
single day’s duty. There was none, indeed, for him to 
do. Now we can imagine the disgust of an active-minded 
and intelligent man at thus finding himself made the 
shuttlecock of a financial battledore; called upon at very 
great expense to break up his home, and to leave the 
comforts and associations of England to—do nothing. If 
it is thus that the officers of the Royal Engineers have 
been treated in the past, who can wonder that while our 
training schools are crammed with intending competitors 
for commissions in the line, Woolwich finds itself unable 
to keep up its full complement, or that resort has to be 
had to offering commissions to men who have not 
through its training? There is no doubt but that the 
time and money to be spent in going through Woolwich is 
an important factor in the case. The expenditure of both 
far exceeds what is required for the line, but this fact only 
strengthens our argument that the inducements must be 
made commensurate to the outlay involved. 

It has been named to us that cadets now at Woolwich 
are to be allowed to compete for the commissions in the 
Royal Engineers now offered to open competition; but if 
they do so they will start in the race under great dis- 
advantages. Such cadets have, of course, already devoted 
much time to the study of technical subjects, such as 
fortification, &c., which will not be included in the 
examinations qualifying for these direct commissions ; aud 
another result must also be that those cadets who have 
only just entered Woolwich will have a better chance than 
their seniors at that college. This is manifestly unfair, 
and should demand the reconsideration of the whole sub- 
ject. It isan open question as to whether those officers 
who received direct commissions in the Royal Engineers 
at the time of the Crimean war have turned out as well 
as those who obtained them through Woolwich. That 
some have done so there can be no doubt, but a consider- 
able number most certainly were tempted only by the love 
of “soldiering,” inherent with young Englishmen. They 
did not, as did the Woolwich men, adopt the branch of 
the profession from a natural taste for engineering, and 
hence it may be doubted if in an important and much to 
be desired icular they have proved to be as generall 
etlicient as their comrades who entered the corps through 
a course of study at Woolwich. The gentleman we have 
above quoted further writes to us on this point:—“T 
believe that there will be a considerable falling off in the 
technical knowledge of the more advanced kind and in 
discipline in the new direct R.E. officers, although for 
military duties with companies, and the more quickly 
acquired accomplishments of field fortification and military 
sketching, they will probably do well enough. Hundreds 
of officers and non-commissioned officers of the line now 
pass every year through the R.E. Schools at Chatham, and 
pick up a smattering of these subjects ; but it is absurd to 
call them engineers. The new R.E. officers will, I fear, 
belong to this class.” 

Reviewing what we have written, we are led to these 
conclusions :—-The course now pro cannot insure to 
the distinguished corps, with which we have a professional 
brotherhood, the same high qualities which have always 
hitherto characterised its officers. It further places such 
men as have qualified for entering it by the straight road 
under an unjustifiable disadvantage, and the necessity for 
its adoption reveals to us that there is a want of induce- 
ment to enter the corps commensurate with the labour 
and expense such entrance entails, Evidently it follows 
therefrom that the sooner the whole question of the esta- 
blishment at Woolwich and its outcome is revised the 
better it will be for the good of the service, the advance- 
ment of our profession, and the interests of the public. 


PATENT LAW ADMINISTRATION: A KNOTTY POINT. 

most astonishing instances of for 
fulfilling official duties have marked the ruffled course of 
Patent-office affairs during the last two years; but even 
these have been surpassed by the Deputy-Comptroller, who 

surpassed himself in one of the most recent of his 
comically annoying misconceptions of duty. It can scarcely 
ever have been the lot of man to have been placed in a posi- 
tion demanding occasional action and knowledge, and to 
so little knowledge of how to act, as this official has 
recently displayed in an aggravated and perverse manner in 
the case to which we refer. Without any knowledge that 
would enable him to judge of the thing invented, he has dic- 
tated to an inventor an alteration in specification wording, 
andin drawing. This is not only a course unwarranted by 
any clause in the Act, but it is one which is an act of injustice 
to inventor and public, and one which, at the least, might 
make a patent useless. Even if the alterations made 
heppeniill to add to the value of the patent, it would be an 
accidental result which the Deputy-Comptroller brought 
about by stepping outside his duty, and might be as much 
the cause of litigation as if the inventor had included in 
the final specification something quite foreign to that 
indicated in the provisional. 

In February, 1884, Mrs, E. 8. Swainson lodged a pro- 
visional specification fer a patent for “ Improvements in 
Life-saving Apparatus for use in connection with Ships 
and Boats,” and in due time the final specification, dated 
4th November, 1884, was lodged with the necessary draw- 
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in This described long rectangular boxes carryin 
coentenia surfaces and hinged fla cork-covered, 
flasks for containing water, spirits, and oil being inserted 
in the thickness of these flaps. It also mentioned that the 
oil receptacles might be in the form of collapsible bags, 
and that the body of the apparatus might also be provided 
with oil receptacles, which would be available if the flaps 
became accidentally detached and carried away the others. 
In February, 1884, a provisional specification was lodged 
for “Improvements in Rafts, applicable also for use as 
Pontoons,” by T. A. F. Hall and i. T. Clanchy, the final 
specification being dated 25th July, 1884. So far, all 
seems to have gone along happily enough, but it would 
appear that it was the happiness of. boys when the school- 
master is away. The eagle eye of the Deputy-Comptroller 
had not caught sight of Mrs. Swainson’s drawings, and 
his inventive talent had not been brought into requisition. 
The time, however, came. Messrs. Hall and Clanchy thought 
they observed that Mrs. Swainson’s final specification con- 
tained something which might be said to be insufficiently 
foreshadowed in her provisional, and which might encroach 
upon their invention, Mrs, Swainson then, through 
her agent, Mr. Lloyd Wise, who was also the agent of 
Messrs, Hall and Clanchy, applied for leave to amend and to 
strike out the words referring to collapsible bags. Subse- 
quently, however, probably under advice, Mr. Lloyd Wise 
withdrew this application, and Mrs. Swainson and Messrs. 
Hall and Clanchy made Ferg to be heard by the 
Comptroller, Then came the time for activity me I 
_ with such rare acumen by the Deputy Comptroller, Mr. J 
Clark Hall, He saw Mrs, Swainson’s drawings and he 
heard the disputants. Mrs. Swainson appeared in person. 
The drawings to her specification comprised sectional 
views of the apparatus, in which the boards with which the 
body is constructed appeared in section, giving the idea of 
boards about lin. in thickness, In several places the lines 
drawn by the draughtsman to indicate the grain of the 
vood, showed knots in the usual way. One of these 
knots—which appear in the printed specifications as 
blotches—happens to be placed near the centre of the board 
forming the top of the box-seat, and about in the middle 
of the thickness of lin., or at most ljin, These knots 
were espied by the Deputy-Comptroller, the quickness of 
whose perceptions soon showed him that the drawing to 
this specification was intentionally ambiguous, and that 
these knots were not knots, but were pipes, or would be 
pipes, if the inventor found necessity for pipes. Pipes, 
therefore, they should se and he had them ae into 
pipes, Mrs. Swainson being apparently guided by his 
superior advice and A meant the 
knots to be. She, therefore, assented to alterations by 
which in the reprint of her specifications and in the 
amended A pee the flasks of oil in the flaps are converted 
into tins of oil, and the collapsible bags become leather tubes, 
and in order that Mrs, Swainson should know what she 
meant whenshe said in herspecitication that “the central por- 
tion or body m of the apparatus may also be provided with 
oil receptacles,” she was kindly induced to add the words, 
“one of which is shown at « in Fig. 5.” Now any reader 
will have gathered an idea of what Mrs. Swainson may 
have been supposed to mean when she said the body m of 
the apparatus may be provided with oil receptacles so as 
to be available should the other oil vessels carry away ; 
but by the Deputy-Comptroller’s alteration, it is not only 
impossible to find out what is meant, but Mrs. Swainson 
has been forced to forego the receptacles at «x, for there is 
no x in the printed specification, and the « which has 
been put into the original drawing in red ink points by a 
line to the “leather tubes,” and these leather tubes, 
invented by the Deputy-Comptroller, run edgeways 
through the board forming the seat of the apparatus. 
The new words in the specitication speak of leather tubes 
and oil receptacles shown at x, but the drawing shows at 
«aknot. Mrs. Swainson said it wasa knot, but the Deputy- 
Comptroller thought she did not know what it meant, 
and he did know that it was a tube. If “the gentleman 
at the Patent-oftice” knew it to be a tube, of course it was 
a tube, and although Mrs. Swainson would probably be 
very much puzzled to get a leather tube of any capacity 
through an inch board edgeways without cutting the 
board in two, she probably thought that Mr. J. Clark 
Hall would be able to show her that too, and so allowed 
the alteration to be made. She may also have thought 
that if she is to be deprived of the receptacles, except 
as shown by the knot at 2, it did not much matter 
whether the people at the Patent-office called the 
faint irregular circle on the original drawing a knot or a 
tube. She will be somewhat puzzled, however, when she 
finds that her specification drawing is now being published 
without the 2, and therefore without the tube, inasmuch 
as a tube is not shown and a knot is. This, however, may 
be another little evidence of the far-seeing capacity of the 
Deputy-Comptroller. He may have found by this time 
that Mrs. Swainson may say that that particular knot is 
not the tube she meant, but the tube she did mean is one 
of the other knots. It is not clear whether Mrs. Swain- 
son will be able under her patent to place oil receptacles 
in the body of the apparatus as she had described, or 
whether she will be forced to make the top board of her 
long boxes about 6in. thick so as to get in a leather tube 
of, say, 4in. diameter as receptacle. To settle these little 
difficulties, however, she will probably appeal to Mr. Hall. 
It may be of advantage to some amateur inventors to 
send in a rough specification to be put right, where they 
themselves do not quite understand it, by the Deputy- 
Comptroller, but most inventors prefer to know what there 
is in their specifications and drawings, and what they 
mean by these —— before the assistance of the Deputy- 
Comptroller is sought or by ill-luck foreed upon them. 
The subject is, however, a very serious one. If a 
tentee’s specification is to be tampered with in this way, 
it will soon be impossible to be sure of obtaining a valid 
moan When it is considered that the validity of a patent, 
owever valuable it might be, often hangs upon a very 
few words and strokes, it is not too much to say that the 
demand for the immediate removal of any servant of the 
Patent-office who does such things, either actually or 


indirectly by persuasion, ought to be acceded. Officers from 
the Board of Trade do not shine in the Patent-office. 

The case referred to is one in which the specification and 
drawings emanated from the office of one of the lead 
London patent agents, thus showing that, whether hand 
in by inventors or by agents, the specifications are liable 
to be rejected on trivial and absurd objections. 


THE LIVERPOOL WATERWORKS, 


Tus unfortunate undertaking has assumed a new phase, 
Grave doubts having been expressed as to the stability of the 
gigantic masonry dam now in course of construction, the Cor- 
poration applied in vain to many eminent civil engineers to 
report upon the safety of the work in question. All the gentle- 
men applied to have declined the delicate and onerous duty of 
reporting upon a work designed by so eminent a member of 
their profession as Mr. Hawkesley, and at last the committee 
appealed to Major-General Sir Andrew Clarke, R.E., Inspector- 
General of Fortifications. The gallant officer threw himself into 
the breach which his more cautious civil compeers hesitated to 
attack, and is now actively engaged upon an undertaking involv- 
ing a tremendous amount of responsibility, The question natur- 
ally presents itself as to how far anofficer, holding one of the most 
important military positions at the Horse Guards, is justified in 
neglecting the duties of that office, in order to engage in private 
practice as a civil engineer, thus competing with those civil 
engineers in private practice who might otherwise be engaged. 
As to the wisdom displayed by the Corporation in calling in a 
military officer, whose practical experience in reservoir construc- 
tion must of necessity be very limited as compared with that of 


* | engineers who have devoted their lives to such works, it is to 


say the least of it more than doubtful, and Liverpool rumour 
asserts that a member of the committee wishes to stand well 
with the Inspector-General of Fortifications. 


PUMPING THE STAFFORDSHIRE MINES. 

ConTINUED success is attending the pumping of the South 
Staffordshire Mines Drainage Commissioners. 'I'hey are effect- 
ing valuable economies in the conduct of their operations. By 
the driving of underground levels they are connecting various 
pumping stations, and are bringing the water more and more 
into large central areas where it can be raised at the minimum 
of cost. From a report presented to the Commissioners on 
Wednesday by the engineer to the Tipton district, it appears 
that within the past two or three weeks the Horseley pumping 
engine has been put to stand, the completion of one of the levels 
having enabled the powerful new engine at the Moat Colliery 
to do the work formerly divided between the two plants. A 
saving of £1400 per annum is thus effected. This Moat engine 
is now pumping water which twelve months ago it took tive 
engines to raise. The result of this successful engineering 
accomplishment is declared to be a saving to the Commissioners 
of £6000 a-year. <A further economy is anticipated from the 
early intended stoppage of the Thorneycroft engine, an event 
which will be rendered possible by the finishing of another 
underground level. Simultaneously a level 400 yards in length, 
which will largely minister to the drainage of the mines in the 
Bilston district, that are at present submerged, is being 
pushed on. It is now half through, and when completed will 
convey the Bilston water to certain of the Tipton pumps already 
in operation. 


THE SMITHFIELD CLUB SHOW. 


Tne Smithfield Club annual show opened on Monday. 
The weather was propitious ; the cattle, sheep, and pigs 
numerous and fat; the attendance of visitors not too large 
for comfort. If our readers will turn to THE ENGINEER for 
December 14th, vol. lvi., or for December 12th, vol. lviii., 
they will find articles on the Smithfield Club shows of 1883 
and 1884, which would apply just as well to the show of 
1885. There are a great many steam engines exhibited, 
and these are well finished, carefully designed, and nicely 
painted. We saw more than one traction engine painted 
a delicate blush rose tint, which struck us as an altogether 
admirable selection. This is just the colour which we 
would ourselves select for our own traction engines, 


GARRETT’S SPARK ARRESTER. 


if we had them, although we confess that we have 
some leaning to the dainty cream tint adopted by 
another firm for the same purpose. We would provide 
ivory handled shovels for the firemen, however, and all 
our coal should be whitewashed, and the oil used for 
lubrication the best scented macassar. A Turkish rug on 
the foot-plate might perhaps be regarded as an extrava- 
gance, but it would add to the general wsthetic effect. 
Messrs. Richard Garrett and Sons, of Leiston, show a 
compound portable very similar to that a report on 
the performance of which recently appeared in THE 
ENGINEER. Also a simple engine similar to that which 
competed with it, This last engine is fitted with the best 


spring governor yet brought out. It will repay inspection. 

ne of the engines is fitted with a spark arrester, the. 
construction of which is illustrated by the accompanying 
self-explanatory engraving. Messrs, Garrett have cut the 
Gordian knot of chimney raising by fitting a hand lever 
to the chimney identical with that used on the penny boats 
on the Thames. There is no patent, and it works as well 
as the most elaborate and costly mechanism, 

The novelties admit of being described very briefly. 
Messrs. Brown and May, of Devizes, show an 8-horse power 
portable engine, with a centrifugal yom fixed at the back 
of the tire-box. The furnace door is a little to one side to 
clear the pump. This is driven by two belts from the two 
fly-wheels with which the engine is provided. The pump 
has a delivery valve just above the fan. This can be 
closed by a handle from the outside, and an ejector is used 
to make a vacuum in the pump, and so enable it to start. 
This is all strong and well designed, self-contained, and, 
we think, likely to prove very handy and useful to con- 
tractors. 

Messrs. Davey, Paxman, and Co., of Colchester, show a 
new vertical boiler, which we shall illustrate in an early 
impression, and a section of a new flue for Cornish and 
Lancashire boilers, which Mr. Paxman patented a few 
months ago, and has since used extensively with admirable 
results, “The tube is built up of welded sections; each 
section is bell-mouthed at each end, the bell-mouth of one 
fitting within the bell-mouth of the next, and then rivetted 
up with a circumferential seam of rivets. These appear to 
us to be the best solution of the furnace flue difficulty yet 
produced. It is known that such flues are not safe unless 
they are provided with stiffening rings in some form or 
other or Galloway tubes. The various methods of pro- 
viding stiffeners which have been used we need not 
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describe, as they are quite familiar to engineers. The 
Paxman flue is, of course, stiffened by the bell-mouths, and 
two great advantages are gained; the first is a certain 
amount of longitudinal elasticity ; and secondly, the rivet 
heads are kept well out of the heat. We shall be much 
surprised if this tlue does not meet with extended adoption. 
The same firm also show a small horizontal engine with. 
automatic expansion gear, very suitable for driving a small 
electric light plant, where great uniformity of speed is 
essential. 

Messrs. Aveling and Porter show traction engines, not 
painted rose colour. To one of these is fitted the steering 
gear which we shall illustrate in our next impression. 
instead of chains, two rods are employed, one pushing and 
the other pulling, by which all the jerking and snatching 
which takes place when chains get slack is avoided. A 
great point in favour of this arrangement is that should 
one chain break, an accident is very likely to happen, as 
the engine may at once run into the ditch at the other 
side; but the rods provide two strings, so to speak, to 
the bow. The method of making the leading axle 
is ingenious, and worth examination. One of the 
traction engines is fitted with the spring wheels of 
which we spoke in our notice of the Preston Show in 
high terms. The opinion we then formed of it is justi- 
fied by the fact that Messrs. Burrell, of Thetford, and 
John Fowler and Co., of Leeds, have both adopted it. 
No higher testimony can be adduced in its favour. 

Messrs. Burrell and Co., of Thetford, show a fine traction 
engine, fitted with these wheels, Messrs. Fowler show 
several engines, one non-compound traction engine, and 
one compound. A wide diversity of opinion exists con- 
cerning the relative merits of simple and compound 
traction engines. Messrs. Fowler hold that they are right, 
Messrs. Aveling aud Porter that they are wrong; and 
we believe that Messrs. Fowler are alone in their opinion, 
Messrs. Aveling and Porter have spent several thousands 
of pounds in experimenting with compound engines. The 
conclusion at which they have arrived is practically 
identical with that which we have enunciated concerning 
railway locomotives, namely, that the compound system 
can only be used with advantage when the load is nearly 
constant, and that best adapted to the capacity of the 
engine. A traction engine has to run up hill and down 
dale, and its exerted power is never the same for two 
minutes together, consequently it is not suitable for com- 
a We may say here incidentally that Messrs. 

cLaren, of Leeds, have recently constructed a compound 
engine for service in India, which has been tested 
in this country with great success. We shall illustrate 
it in an early impression. We may say, however, that 
the engine is intended to run at eight miles an hour on 
a nearly level smooth road, so that there is a difference 
between it and ordinary traction engines. 

Messrs. Hornsby and Co., of Grantham, show a very 
fine semi-portable with a small condenser attached, the 
air pump of which is driven by a prolongation of the 
high-pressure piston rod. 

Messrs. Marshall, Sons, and Co. show some fine engines. 
It goes without saying that the Gainsborough firm provide 
plenty’ of surface and plenty of metal, while the finish 
leaves nothing to be desired. A semi-portable by this 
firm is fitted with a feed-water heater, consisting of a 
vertical cylinder about 15in. in diameter and 5ft. high, 
traversed by vertical tubes, and covered with Russian 
sheet iron. This makes a neat and no doubt effective 
addition to the engine. A chimney lifter is attached to a 
portable i shown by the same firm; it is very simple, 
and was illustrated in our notice of the Preston show 
last summer. A screw couples two brackets, one on 
the fixed base of the chimney, the other just above 
it, bolted to the upper or hinged portion. By turning the 
— the chimney can be raised or lowered with great 

ility, 
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At the stands of most of the makers may be found 


very good engines, portable and fixed, presenting no novel 
features anak 4 mo oy but all maintaining the high reputa- 
tion of English engineers for this class of work. Among 
these we may mention Messrs, Ruston, Proctor, and Co.; 
the Reading Ironworks Company; Messrs. Robey and Co.; 
Messrs. Farmer, Robey, Brown, and Co.; Ransomes, Sims, 
and Co,; Foster and Co.; William Allchin ; E. R. and F. 
Turner, &c. Messrs. Eddington and Stevenson show a 
portable engine with removable lagging, which can be 
taken off replaced with facility in order that the boiler 
may be examined. 

very neatly-arranged smail portable engine is exhi- 
bited by Messrs. E. R. and F. Turner. The cylinder and 
guides are of the Gippeswyk type placed on the boiler, the 
crank shaft brackets being of the ordinary pattern. The 
feed pump is arranged so that steam tapped from the 
exhaust pipe meets a jet of water, mixes with it, and heats 
it in the feed tank from which the pump draws. The 
engine is fitted with the Hartnell-Turner automatic cut-off 
expansion , and it is noteworthy that every engine 
made by this firm is fitted with this automatic expansion 


gear. 

The number of small engines exhibited this year does 
not seem to us to be as large as usual. Mr. E. S. Hindley 
has, however, in the gallery a noteworthy display of the 
excellent little engines of which he must have produced an 
astonishing num during the last dozen years. The 
price of these engines places them within the reach of 
almost every one. Thus, a 2-horse engine and boiler com- 
plete ready for work for £55, leaves a small margin, we 
should think, for competition in the matter of price. 
This is a well-made, well-designed little engine, with a 
4in. cylinder, 6in. stroke, weighing complete 16 cwt. Mr. 
Hindley has, we think, a greater number of types of 
small engines and boilers than any other maker in the 
market. 

It would be simply waste of time and space to say 
more arcane § the engines exhibited. No doubt ina 
few instances which we have not named small novelties of 
detail may be found, but these are quite too unimportant 
to be worth special mention, and, as a rule, apply to only 
one class of engine, that to which they are fitted, so that 
they have no general interest, so far as can be seen. The 
engines built by the firms which exhibit year after year at 
agricultural shows have now settled down to a dead level, 
and no further novelties are to be.expected; improvement 
and invention have alike come to an end. The only 
departure from this rut that we have found is to be seen 
at the stand of Messrs. Robey and Co., of Lincoln, who 
have brought the novelty from abroad. We refer to 
Proel’s valve gear, a species of trip gear which we illus- 
trated and described in our impression for August 5th. Ina 
modified forra‘we illustrate it b ; the accompanying engine. 


PROEL EXPANSION GEAR. 


The action of the Proel gear will be readily understood. 
The oscillation of the lever A caused by the excentric, is 
transferred to the two cut-off arms K, K,, carried loosely 
on it, which alternately have a downward movement and 
depress the outer end of the corresponding lifter h, or h,, 
thus causing the inner end to raise and open the valve v. 
As soon as the steel nose of K, or K,—which being 
carried with the lever A nearly in a circle round the 
fulcrum within the fork o—passes the edge of the face of 
the lifter 4, or h,, the valve is released, and is shut gently 
by the spiral tension of the spring m. The variation of 
the cut-off is effected by the governor raising or depressing 
the fork o, thereby altering the position of the cut-off 
arms K, K,, it being clear that the duration of the 


opening ef the valve is controlled by the period during 


THE ENGINEER.’ 


which the nose of K, K, is in contact with the 
steel face of the outer end of the lifters 2, A,. As 
shown in Fig. 2, the governor rod 7 traverses the hollow 
spindle of the governor and is suspended from cross-bar ¢, 
which latter receives its movements from the two bell 
cranks, whose longer arms form the hanging straps of the 
governor. If. the revolutions of the governor, at a varia- 


tion of say 1 per cent., produce an energy of 1 Ib. in the | 


governor, then as this en is quadrupled by the propor- 
tions of the bell cranks, there ist a resulting force ye TI. 
in the governor rod, available for the of varying 
the relative position of the cut-off arms. The air screw 3 
serves to regulate the closing of the air cushion /, by which 
the valve v is made to seat itself gently. The spiral tension 


of the spring m—by which the valve is brought to its seat _ 
—may be determined by turning the par nut y, by. 
and by 


which one end of the spring is held, 
nut by means of the set screw 2. 
Messrs. J. T. Marshall and Co., of Nottingham, show an 
excellent portable engine, which we illustrate below. It is 
fitted with a novel chimney lifter. The modus operandi 
is as follows:—The horse having been taken out of the 
shafts, the latter are raised to a convenient angle, and the 
loose connecting rod hitched on to a pin provided in the 
shaft about 15in. from the splinter bars, The weight of 


locking the 


the chimney is now more or less balanced by the shafts, 
and a very moderate re suffices to de them and 
consequently to raise the chimney. The lift, however, is 


divided into two parts, and the shafts are raised a second | 


time to complete the process, the chimney, by a simple 
device, remaining meanwhile where it was left, at an angle 
of about 45 deg., the whole process being completed in less 
than half a minute by one man. 

A continued improvement in the workmanship and 
finish in farming machines and implements is perhaps the 
most noticeable thing at the Smithfield Club Show, 


HOWARD'S ARC-AXLE PLOUGH. 


although there are some developments which command 
notice. It is difficult to say whether the reality of an 
improvement or the popularity of a change is shown b 
the way in which some modifications in construction are fol- 
lowed by most of the leading makers. appear some- 
thing very like a bull, but it is notreally. Theleadingmakers 
either introduce, or quickly follow each other in the ado 
tion cf an alteration which commands attention. The 
others appeal to their experience; say, “ Our machine or 
implement, as now made, has answered well for years, an 
the advantage of this or that new thing is hardly worth the 
trouble and cost involved in making another set of patterns 
and starting a new series.” This is an argument that is 
difficult to refute, although it is well known that a pur- 
chaser rarely buysa new machine without inquiring for the 
“improvements.” So long as the machine he possesses will 
work or can be repaired, or so long as he does not want a 
second machine, the old one is good enough; but in nine 
cases out of ten he will depart from this belief as soon as 
he decides that a new machine must be bought. Hence the 
introduction of improvements pays; but this does not always 
ve that the old is bettered by the new modifications. 
Thrashing machine makers are net easily prevailed upon 
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to launch upon the unknown sea of trouble which an 
alteration may involve; but each show now adds to the 
number of makers who have discarded double-crank 
shakers for the single-crank arrangement, or to the use of 
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MARSHALL'S SHAKER GEAR. 
but one crank in the machine. Messrs. Ruston, Proctor 


'and Co. have no crank in theirs, but they have the equi- 
- valent in excentrics—-that is to say, equivalent mechanic- 


Swain 


| ally—though, perhaps, the ang shaft with excentrics is 
| better in some respects a crank, At Islington 
| Messrs. Marshall, Sons, and Co. have a fine well-made 
machine in which but one crank is used, and that works 
| main shoe, riddles, and shakers. The arrangement may 
|be gathered from the above sketch. One crank is 
_ placed at the rear of the machine, and the main shoe 
worked direct from this. Attached to a spindle bearer on 
the shoe on each side of the machine is one end of the 
piece A, made of channel iron bent to grasp the bearings 
as shown, The upper end of the piece A grasps the end 


of a bar, which gives motion to two of the shaker boxes. 
A similar arrangement towards the front end of the 
machine gives motion to a spindle carrying the front end 
of three of the shaker boxes, there being five in all. By 
this arrangement Messrs. Marshall lessen the number of 
bearers in their machine by twelve, the machine has one 
belt and pulley less, and there is no doubt of the advantages 
obtained. 

On the stand of Messrs, Allchin, Linnell, and Co. is a 


d| thrashing machine fitted with Spoke’s attachment for 


iving a final dressing ~ means of a blast separation 
instead of by a screen, although the machine shown is 
fitted with a screen also, The last sieve on the second 
dressing shoe delivers the corn over a long lip in an even 
stream, and here it is met by a blast which carries the 
different grains a greater or less distance dependent upon 
the relation between their surface and mass, and causes 
them to drop into one of three com ents formed by 
thin boards dividing an opening below the sieve. This 
promises to be a useful attachment, but unless it takes the 
place of instead of merely supplementing the screen, it will 
only add to the complicated puzzle box of machinery and 
dele which a thrashing machine at present constitutes, 
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Messrs. Farmer, Robey, Brown, and Co, show a fine 
well-made machine, the frame of which has strong top 
and bottom cills of oak stayed and braced by angle irons, 
The machine is arranged with the awner on the main 
fan spindle, so that the awning is done before the grain is 
elevated to the top of the machine, and some trouble in 
the cup elevators is thus avoided. The blast from the 
first dressing fan is split, and directed below both the 
chaff sieves of the first dressing shoe, so that the grain is 
separated from all rubbish before elevation to the second 
dressing shoe. The shakers are worked by two cranks, 
and set at such angles that the five shaker boxes have the 
greatest possible relative velocity. 

Messrs. Nalder and Nalder show one of their very small 
simplex single crank finishing thrashers, which they make 
in three sizes, namely, 2ft., 2ft. Gin., and 3ft. ey are 
small machines, but by using a large—for the length—size 
of drum, any straw can be dealt with by them, and by 
making the machine longer in proportion to its width than 
the large machine a considerable riddling and shaker area 
is obtained, The whole of the second dressing apparatus, 
including a screen, is contained in a flat box p aeed on one 
side of the machine built as a single blast machine, an 
arrangement which has the advantage of leaving the whole 
of the machine, though small, quite accessible. These 
machines will no doubt rapidly take the place of the 
poorly built and inefficient machines made in countries we 
need not name. 

Messrs. Ruston and Proctor show their crankless 
thrashing machine referred to above, the results of the 
—- of which are, we are informed, exceedingly satis- 
actory. 

To meet the growing demand for machines to ee 
maize for feeding pu Messrs. E. R. and F. Turner 
show a rolling mill with strong rollers, plain cylinders 
except for slight grooves at about an inch apart cut 
spirally, The rollers are pressed together by tension screws 
pulling the bearings together through the medium of strong 
spiral springs. These machines are not only valuable for 
preparing maize for stock feeding, but for preparing it to go 
into mills for making flour, and thus reducing the heavy 
wear caused by maize of the more a pas tnachines. 

Messrs. Ransonies, Sims, and Head exhibit a new self- 
delivery horse-rake, the arrangement for self-delivery 
being very simple and strong, and the teeth held in a very 
effective manner in the head castings by means of a cli 

Messrs. Richard Garrett and Sons show a seed drill, 
with a very neat arrangement by which the seed spout 
raising barrel is utilised as a means of lifting the drill 
wheels off the ground instantaneously for ogee or 
making gear-wheel changes. The framing of the drill is 
chiefly of wrought iron, and the steering gear is provided 
with a spindle and handles by which the steering wheels 
may be held firmly, and yet leave the een gear 
free to move, The accompanying diagram will serve 
to show the principle. The axletree S of the wheels 
W W support the standards carrying the handles 
A A, which slide one over the other so as to lengthen or 
shorten the leverage and command of the steerer, and 
below these handles is a light spindle C with handles B, 
and light chains at X X. These chains extend back to 
the frame of the drill. When the handles B or B are not 
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held, the steering by the levers A A is as usual, but when 
the steersman holds handle A in one hand and handle B 
in the other, the whole steering gear is very firmly 
held by the chains, and the fatigue caused by the 
difficulty of holding the handles A is avoided. Messrs. 
Garrett and Sons also show one of their single fan 
double dressing thrashers with a new form of chaff sifting 
and bagging ngs consisting partly of an extension 
of part of the lower dressing shoe covered by a dust 
grating and ending in the chaffshoots. 

Messrs. J. and F. Howard show an improvement of 
much importance in their sheaf-binding knotter. As we 
cannot explain this without a knotter, we must leave it for 
another occasion. Meanwhile we may refer to their new 
plough, which they call their “arc axle” plough. The 
accompanying illustration will make. description easy. 


Fig. 2 


— TOP SCREW Y 


Fig. 1 gives a general view of the plough ; Figs. 2, 3, 4, 5 
show the arc uxle and fittings in different positions. The 
end of the beam, which rests on the saddle attached to 
the arc axle of the fore carriage, is flat and wide. The 
draught chain being led under the axle and over the beam 
causes the pull on the chain to pull the beam hard down on 
the saddle, and thus to cause ark peg to work much the 
same as a —_— with fixed head gear, while the arrange- 
ment secures the great advantage of separate fore carriage. 
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At the headland, the pull on the draught chain having 

ceased, the plough is easily thrown over on its side, resting 

on the bow shown on the land side of the body, and turn- 

ing is done with the ease of the old gallows plough. It is 

thus a plough which is very “a! in working and very 
T 


ony worked at the headlands. e plough, as shown, is 
fii with the chilled breast largely in Eastern 
Fig. 3 


GROUND LINE 


Europe and elsewhere abroad, and rapidly growing in 
favour in some parts of the United Kingdom. Beside the 
adjustment obtained at the fore carriage, the depth 
of the ploughing is adjusted by the body bolt and top 
screw shown in Fig. 2. Fig. 3 shows the position of the 
saddle or bearer plate on the arc axle when the plough is 
set for standing in level ground or for making the opening 


Fig. 4 
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furrow; the horn plate shown is for keeping the beam 
head in the necessary position and for adjusting the width 
of the furrow, the position of this being adjustable. In 
this position the plovgh is level, and will, of course, make 
a level bottomed furrow, although the wheels are both on 
one level. After the first furrow is made the furrow wheel 
takes its place therein, as shown in Fig. 4, the bearer 


Fig. 
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plate and width gauge being shifted accordingly. Fig. 5 
shows the extreme position, and ease of adjustment for 
deep ploughing. The plough and its parts are simple and 
strong, and is rapidly wing in favour even where 

tes of the kind have hitherto been little used. Messrs. 
Riemed also show a new horse-rake, light but of large 
size. The wheels are of the suspension bicycle type, and 
the teeth are simple round steel rod after the American 
type, the heads being merely bent over and carried on a 
wood axletree. 


THE ROLLER SYSTEM OF FLOUR MILLING. 


Ir is remarkable that in those arts whose function it is 
primarily to sustain life, namely, agriculture, milling, and baking, 
the period during which invention remained in abeyance was of 
greater duration than in any other of the arts. Down to the close 
of the last century, the farmer tilled the soil and thrashed the 
grain by methods and implements most of which were of great 
antiquity. It was the same with the miller and the baker. 
But that order of mental development which makes the nine- 
teenth century the mechanical age has changed, the methods and 
apparatus in these as in other industries. In milling, however, 
the change, though delayed, has unquestionally been the most 
revolutionary. The millstone and bolting system which was in 
vogue until the year 1879 in England was, it is now considered 
by some, only a mechanical improvement of small magnitude on 
the course pursued by those who used the quern and dressed 
their grain on a rudely constructed sieve. The outburst of 
inventiveness which characterised the two first decades of this 
century did not extend to milling, and it has been only within 
the last five years that the revolution has been accomplished. 
All at once the heritage of imperfections became apparent, and 
all at once an unlimited tield of improvement was revealed. In 
milling, as in many other industries, Britain has to acknowledge 
her indebtedness for the inventive hint from which the revolu- 
tion took its rise, to other nations. England has been said to 
have focussed all the mechanical discoveries of the nations, and 
enhanced their utility. Of milling at least this observation is true, 
but though the industrial genius of England in this respect awoke 
late, at one stride it distanced all competitors, and in about five 
years had placed the English roller milling machinery and 
system ahead of all others. i 

An objection made in England to the American and continental 
systems was the great expense in working the mills, due to the 
large amount of manual labour they entailed in carrying the pro- 
ducts from the preliminary machines, to be treated on the 
subsequent machines in the process. So ive a factor in 
production bore heavily, on the home miller in competition, 
inasmuch as this labour cost him much more than it did his 
continental neighbour, while he had to pay a much higher price 


for the grain than the American miller, it became a matter of 
thas new ayatern should be invented to place the Britieh 


miller on the best possible footing. The honour of inventing 
such a system is claimed for Mr. J. Harrison Carter, of Mark- 
lane. In 1880 he designed a roller mill plant, the first in the world 
we are informed that worked entirely automatically, and finished 
offall the products in one continuous operation. The idea of an 
entirely automatic plant was looked upon with misgiving alike 
by millers and milling engineers ; but already it i that 
every roller plant is carried out on the lines of the English 
system. 

The Phoenix Mills at’ Newcastle-on-Tyne, which we illustrate, 
have just been completed on the Carter system. In our article 
on the large Carter plant at Blackburn we remarked that the 
North of England has always been in the front as regards 
milling progress, and although the South is now waking up to 
the necessities of modern milling, the North still leads. yy 
castle probably suffers as little from the competition of American 
flour as any large city in the kingdom, but German new process 
flour has for some years found a lucrative market there, as well 
as Hungarian and some other foreign made flours, and it is 
quite to be expected that roller millers in neighbouring towns 
also found a market for their fine flour. Thus, although the 
Phoenix Mills were among the best millstone plants in England, 
and had the reputation of making the finest flour that could be 
made with stones, having adapted all the latest improvements, 
such and the reduction of middlings 
on rolls, still they found it n to comply with the growing 
demand for absolutely knead, could be 
made by roller flour. 

Consequently, some months ago the owners determined to build 
an entirely new mill adjoining their old mill, and erect a com- 

lete roller system. Mr. Carter was entrused with the contract. 

here is no stint of machines in any part of the process, but, 
notwithstanding, the huge mill works with the greatest smooth- 
ness and regularity. Asan instance of the various phases of 
roller milling, we may notice that whilst in some new mills 
porcelain rolls are still used, here we find an abundance of them 
cast aside, in favour of their rival, the smooth chilled iron roller 
mill. As we have before remarked, all these improvements did 
not avail before the rapid spread of gradual reduction milling. 
Therefore, Mr. Davidson determined last year to adopt a full 
and complete gradual reduction roller system, and build a new 
mill for the purpose, the old mill being retained as a warehouse 
and flour store. The establishment, of which we publish several 
illustrations, now consists of a block of three buildings, namely, 
the new mill, the old mill, and a building between them, the 
upper part of which is used as a dust house, the lower contain- 
ing the boilers. The whole block of buildings has a splendid 
frontage to the quay, to which the wheat is brought direct by 
the Tyne, and which contains a travelling steam crane along its 
full length. The new mill is built on the site of some old ware- 
houses, and in passing it may be mentioned that on digging the 
foundations, the old wall for the defence of the town, which is 
shown in an old quaint drawing in the British Museum, was 
found in a very perfect state, with its arched doorways and 
secret covered way leading to the river. The new building is 
five stories in height, built with red bricks and stone dressin 
the interior being lined with white enamelled bricks, and the 
whole appearance is d in the extreme. The several floors 
are carried on rolled iron girders, supported by cast iron columns, 
which rest upon a deep foundation of concrete and inverted 
arches. The whole of the interior woodwork is dressed and 
painted with asbestos fire-proof paint. The basement floor con- 
tains principally the rope pulleys from the engine, driving five 
lines of shafts, which in their turn drive fifty roller mills. The 
first floor contains 100 pairs of roller mills, and the effect pro- 
duced by the long vista of novel machines, identical in appearance, 
is very striking. The second floor is occupied—see page 453— 
with the scalpers in one row, and the sieve purifers in another on 
the opposite side. The third floor is utilised for the twenty-two 
gravity purifiers and centrifugals. 

In our description of the Carter plant of Messrs. John Green- 
wood and Sons, Blackburn, which appeared in Tue ENGinzER of 
January 16th, 1885, we stated that we were not at liberty to 
describe the modus operandi or path by which the wheat passed 
through the various machines, neither are we able to do so now, 
but an outline description of the method followed in the manu- 
facture of flour by the English roller system is thus given by 
the inventor, to whom we are indebted for it. The wheat is 
cleaned in the same manner as was done for the millstone 
system, but instead of being suddenly reduced on millstones, it 
goes gradually through the following process. The wheat from 
the clean wheat bin is elevated to the fourth floor, and shot 
on to the grader, seen in the engraving at page 452 and page 453, 
which separates it into four sizes, the larger grains passing to 
and being broken on rolls coarsely fluted, and the smaller grains 
on rolls with flutes somewhat finer. The flutes on the first 
brake rolls are eight, nine, ten, and eleven per inch respectively, 
with a diagonal twist across the roll of 15 deg. The second 
break rolls are fluted twelve, the third break fourteen, the 
fourth break sixteen, the fifth break eighteen, the sixth break 


twenty, and the seventh break rolls twenty-four flutes per inch. - 


In there are forty pairs of fluted rolls 9in. diameter 
by 30in. long used to break down the wheat. The 
wheat in passing through the rolls of the first break 
machines is slightly touched, so as to open it along the 
crease, and the slightly broken wheat is conveyed to a scalping 
reel, seen in engraving, page 453, clothed with suitable wire. 
The outsiftings of this scalper are dressed through another reel 
clothed with silk, and the crease dirt removed. The overtails 
of the scalper covered with wire, which are still over ninety-nine 
per cent. of the cleaned wheat, pass to the second break rolls, 
page 452, which are adjusted a little closer than the first break 
rolls, and have, as stated above, finer flutes. The product from 
the roller again to a scalping reel, which takes out the 
middlings and flour, and the coarse portion which comes over 
the tail of the scalping reel is returned to the third break rolls 
for further reduction and scalping, and the same process is 
followed until the wheat has passed through seven “ breaks ”’ 
and scalping reels. The course of the grain and products may 
be followed by the reader by following the numbers of the 
elevator boxes given on the several engravings in sectional plan 
and elevation. The scalpers and purifiers are seen on the second 
floor plan, page 452. 

The product of the seventh or last break is almost ores | 
bran, while the products of the first six scalping reels whic! 
have been collected together will be found to be the internal 
part of the wheat berry, separated from the skin or bran. The 
internal part of the wheat berry at this stage consists of germ, 
coarse and fine middlings, and clear flour made in the “ break ” 
process. This product is called “meal” or “chop.” The out- 
siftings of the last scalper are sent to a centrifugal to be treated 
separately from the outsiftings of all the other scalpers, as the 
middlings from this scalper are an inferior class. The breaking 
process is followed by the separating and crushing process. The 
entire product from the ing process—except the outsiftings 


of the sixth break scalper, and the outsiftings of the branduster 
and bran—is sent to the dusting reels, see page 453, covered ; 
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with suitable silks, which divide the semolina from the fine 
middlings and flour. The fine middlings and flour pass through 
the silk, while the coarre middlings pass over the tail, the 
former going to a centrifugal, page 452, clothed with fine silk, 
and the flour is dressed out while the middlings pass over the 
tail of the centrifugal, are again dusted, and are next treated on 
the sieve purifiers, page 453. The semolina is graded on reels 
into eight sizes, which feed eight of the twenty-two gravity 
purifiers, which are perhaps the most ingenious machines in 
the mil, and perform a most important part in the process, as 
they separate and purify the semolina or large middlings into 
about seventy sizes by means of an exhaust, which, coming up 
through each of the legs of the machine, carries the lighter 
brany particles to the back division, the next in gravity dropping 
through the middle spout, and the large semolina falls into the 
front spout. In this mill the process is repeated on the stuff 
coming from the middle spouts, and this repurifying of the 
coarse middlings is one of Mr. Carter's latest improvements. 
The material is returned to a third set of these purifiers, and 
still repeated on the product of the middle spout of the second 
purification. Thus the semolina is perfectly cleaned, and after 
being slightly reduced or sized on the smooth rolls, it is in a 
better state to be further repurified on the sieve purifiers. 

We saw a similar line of purifiers at work during our visit to 
the large Carter roller plant at the mills of Messrs. John Green- 
wood and Sons, Blackburn, and we then described them as ex- 
ceedingly simple and efficient. The fine middlings are treated 
on the sieve purifiers and reduced on smooth rolls, followed by 
centrifugal reels, suitably clothed to dress out the flour. 

This is a brief sketch of the system of roller milling, as designed 
by Mr. J. Harrison Carter, to meet the wants of British and Irish 
millers, and when carried out in the complete manner adopted at 
the Pheenix Mills will, no doubt, enable them to hold their own 
against the flour made by the American and continental roller sys- 
tems. The large mill is completely automatic, and is arranged to 
make various grades of flour. The enormous imports of American 
flour have been checked, and the millers of the United Kingdom 
seem determined to retain the manufacture in their own hands, 
so that wheat, but not the flour, shall be imported. Mr. Carter 
is now exporting his machines largely to South America, India, 
and Australia. The Germans and Americans for a few years 
had a monopoly of the trade in flour mill machinery, but the 
English-made machines are now finding large markets both at 
home and abroad. 


ELECTRIC LIGHT ENGINES—FIRST AVENUE 
HOTEL, HOLBORN. 


We publish this week, on page 456, engravings of one of a 
pair of “Invincible” compound Woolf engines, erected at 
First Avenue Hotel, Holborn, by Messrs. John and Henry 
Gwynne, Hammersmith Ironworks, to provide motive power 
for the electric lighting of tke whole building by incandescent 
lamps. This installation is at this date probably the most 
perfect and successful yet carried out by private enterprise, We 
are now accustomed to the electric light in public buildings and 
large dining halls, but we believe that at the Avenue Hotel the 
incandescent lamp was first introduced to private apartments 
and bed-rooms. The electric current is provided by two 
dynamos of Ferranti type, each driven by its own engine, with- 
out countershafts, and with two broad bands from wrought 
iron pulleys on an extension of the crank shaft. We understand 
that the number of lamps within this hotel building is over 
1000. 


H.P.CYLINDER 
91L8S.STEAM 
177 REVS. 

SCALE 


L.P. CYLINDER 
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177 REVS. 
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The engines are designed to run up to 300 revolutions per 
minute, and each is capable of indicating 120-horse power, with 
100 lb. steam. The steam cylinders are 1lin. and 17in. diameter, 
with 13in. stroke. Steam is provided by two very fine steel 
boilers, built by Messrs. Adamson; their diameter is 7ft. ; 
length, 27ft.; and daily working pressure, 100lb. per square 
inch. One boiler usually supplies steam to both engines. The 
exhaust steam passes through a large feed-water heater before 
going to waste. The heater also serves to deaden the beat of 
the engines, but as the steam is well expanded the noise of the 
exhaust is slight. During the evening both engines work 
together, and in these dark days, one or other is constantly at 
work during the twenty-four hours. 

Under present arrangements the speed required of these 
engines is only 180 to 200 revolutions per minute, and we print 
above fac simile cards taken from one engine when making 
177 revolutions. 

Since the opening of First Avenue Hotel, over two years ago, 
not the smallest mishap or breakage has occurred, and no 
stoppage of machinery has ever been caused by any fault what- 
ever in the engines. During the early days of the installation, 
before the wiring had been perfected, the engines were most 
severely tried ; more than once when making 280 revolutions 
per minute they were suddenly brought to a standstill with full 
steam on, and to-day they work as smoothly and perfectly as 
when first started. This result has been secured partly by very 
careful designing, and for the rest by putting in workmanship 
and material as perfect as the most fastidious can desire. 
Indeed, the most casual examination of the engines reveals 
careful and independent thought. 

The moving parts are the fewest possible for a compound 
engine, consistent with an economical distribution of steam. 
The surfaces are most abnormally large—some engineers 
might say absurdl but Messrs. J. and H. Gwynne 


y large—bu 
are probably well able to judge as to the requirements 
of this class of engine. All the moving parts are of steel, 
the fly-wheel discs are forced on the crank webs, then balanced 
by exact experiment. The plan of connecting two piston-rods 


to one crosshead and using one connecting rod only is not 
novel, but in these engines the arrangement has been carried 
out in a very workmanlike manner. Nevertheless the connec- 
tion has more than once been dubbed “ unmechanical” by 
critics, “and sure to give trouble.” The initial load is obviously 
far from equal in both cylinders; the average load may be 
equal, in practice it is seldom equal, and constantly varies with 
the total load. Messrs. J. and H. Gwynne do not advance the 
design as suitable for large engines, but in engines like those 
under notice and a series of smaller engines of the same type 
made at Hammersmith every necessary provision is made to 
avoid trouble from unequal loads in the cylinders. 

Messrs. Gwynne tell us a rather amusing story bearing directly 
on this point. The engines at the First Avenue Hotel are 
called Nos. 1 and 2. The erector who put both engines in place 
at the hotel particularly fancied No. 2 because he had put 
together the parts of No. 2, while another man had performed 
this office for No.1. Both engines were duly started, both 
worked very well indeed, but the erector would have it that 
No. 2 worked more smoothly than No. 1, and granting a differ- 
ence No. 2 was really the better. No. 1 was indicated and 
diagrams found all right. Three months elapsed before 
diagrams were taken from No. 2: the high-pressure cylinder 
gave a straight line and the low-pressure cylinder proved to be 
giving all the power which the engine developed. The high- 
pressure slide of erector’s favourite, No. 2, owing to a most 
trifling oversight, did not reach its face, and for three months 
the low-pressure cylinder did all the work. So much for the 
critics. 


LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE, CHANCERY DIVISION. 
Before Mr. Justice PEARSON. 
OTTO STEEL. 


We last week finished Sir Fred. Bramwell’s evidence in chief. He 
was then cross-examined by Mr. Mouton, Q.C., first inregard to the 
plaintiff's invention as disclosed in the specification, and what the 
witness considered the invention to consist in, viz., ‘that besides 
the combustible charge there is a notable quantity of either air or 
products of combustion or both.” When he spoke of Otto's inven- 
tion as being new he applied it to all the three modifications so 
far as he knew, Otto being the very first man who ever told any- 
body that if you left either air or residuum or both in they and 
produce the effect which he says they would produce. After 
taking the witness through the working of the Otto engine, as 
shown by the model, Mr. Moutron then turned to page 5 of the 
specification, line 24, and read: ‘‘It will be evident that if the 
space A! or a se te chamber, such as an air vessel communicat- 
ing therewith, made sufficiently large to contain the whole 
quantity of incombustible fluid mente for each charge, no fresh 
ag a of air need be drawn in at the commencement of the stroke.” 
He then put to the witness whether the following sketch shows 
fairly what would be understood by those words. This was 
assented to. A great deal of discussion then took place on the 
meaning of the word ‘‘ explosion,” Mr. Moulton suggesting that an 
explosion is the rapid combustion of a highly inflammable sub- 
stance forming new gaseous 
products at a high tempera- 
ture. To this, however, the 
witness would not alto- 
gether agree. He thought 
the definition would be 
quite applicable to a gas 
A, engine, but would rather 
— The actual time of 
combustion in a gas engine 
was next dealt with, i.¢., 
the time it takes for the 
pressure to rise to a maxi- 
mum; but the witness, 
though he knew of experi- 
ments which enabled this to 
be determined, said he had never made any calculations. He 

ted from ;; to 7 of a second as being a likely time. 
With regard to the Lenoir gas engine, witness knew that it had 
been made in considerable numbers before the date of the plaintiff's 
patent. He had seen one at Petworth which has worked for some- 
thing like twenty years. They, too, had their combustible charge 
which was ignited, and they, too, must have had the pressure 
rising to the maximum amount; but he could not tell how long it 
took for the pressure to rise to its maximum; he had never calcu- 
lated out the time. He had never measured the time that it took 
to rise to the maximum pressure in the Hugon engine. He had 
taken one diagram from a Hugon engine, or on one occasion at 
least ; that was many years before the date of the plaintiff's patent 
—on an occasion when he was called in by Mr. Aston, who was the 
arbitrator, as a sort of mechanical assessor. He did not then 
measure the time that it took to rise to the maximum pressure, but 
only remembered the diagram as one of great suddenness, Sup- 
posing it is shown that the time taken for the rise of the pressure 
in the Hugon and Lenoir is about the same as in the Otto, but that 
the actual rise of pressure in the Otto is three times as great as 
that in the Hugon and Lenoir, he did not think it would be right 
to say that it is three times as explosive. There is nothing to show 
that when the maximum pressure is attained in the Otto engine 
the combustion is then completed, and his notion of explosion is 
that which happens by the rapid combustion of all that there is to 
burn—that is to say, the explosive burning—and it did not to his 
mind at all follow that the maximum pressure in the Otto engine 
—where the capacity of the cylinder, owing to the movement of 
the piston, is increasing from time to time—indicates that that 
engine is more explosive, or as explosive as another one. The 
mere question as to what the maximum pressure may be is, he 
thought, a fallacious mode of ascertaining whether one is more 
explosive than the other. If you are to consider whether the 
thing is explosive or not, you must consider whether it burns all at 
once or burns d Mr. Moulton then led the witness 
through a series of calculations to show that when working with a 
mixture of 1 of gas to 8 of air, which he took as being a rich com- 
bustible mixture, there was “4 volumes of inert nitrogen. If the 
mixture was 1 to 11 there wou!d be 9 volumes of inert nitrogen. 
The witness was then asked if ue did not consider this a “notable” 
quantity of inert gas. Answer: Yes, it is a notable quantity of 
inert gas; but I understand the patentee to be speaking of 
a notable quantity in excess of that which must happen 
when you use atmospheric air in lieu of oxygen. Another 
set of calculations was then made to find out the proportion 
of inert gas in an Otto charge, on the assumption that the 
clearance space which would be filled with residuum was one- 
third the space of the cylinder, and that the combustible mixture 
was 1 of gas to 8 of air. To arrive at a result Mr. Moulton 
made a number of assumptions to which the witness would not 
agree, and finally arrived at the conclusion that the complete 
charge would consist of 13 parts of combustible and 47 
parts inert gas, which was practically the same as ascertained 
in the Lenoir calculation. Reference was then made to the sketch 
showing the vessel for receiving the residuum in the side of the 
cylinder, the witness explaining the effect of firing a charge in 
such a cylinder thus:—First of the charge not being diluted 
with the residuum, would fire with certainty, and consequently, 
when it did fire, and the expansion was obtained from the heat 
arising from the combustion, that expansion, instead of having to 
relieve itself, either by heating up the walls of the cylinder, or by 


endeavouring to drive the piston, which it cannot drive at any very 
great rate at that point, b it is attached by the connecting- 
rod to the crank—relieves itself by the compression of that 
residuum which is in the vessel sketched there, and also to a certain 
extent will heat up that residuum, although he should imagine 
not so well as if the residuum were more immediately in the neigh- 
bourhood of the charge. 

Mr. Movtton: I perfectly ag with that description of what 
the action would be, and therefore the action would be rapid com- 
bustion due to the undilute state of the charge; extreme develop- 
ment of heat due to that, but the compression of the air in that 
air vessel relieving the extra pressure on the piston. Is not that so? 

Witness: Yes, and a storing-up pressure to be pores. out in work- 
ing the piston during the latter parts of the stroke. Q. And that 
would not produce a gradual combustion then? A. As sketched 
there, I do not think it would. 

The Witness: I am not quite clear whether I have not given a 
too hasty answer upon that matter. If this applies to a com- 
pression engine, I certainly have; but, supposing that this is a 
compression engine, and that vessel contains the residuum at 
atmospheric pressure, then the charge is drawn in, and then, when 
the piston makes the compression stroke, a portion of that charge 
will enter that vessel; that is to say, there would be in the 
chamber itself the shading off that he speaks of in the cylinder, 
The examination then turned on the question as to whether the 
residuum in one of Otto’s ordinary engines would keep its place 
behind the piston when the latter was drawn forward, the witness 
stating that he was clear that there would be a marked distinction 
between the condition of the charge next to the piston and the 
condition next to the back of the cylinder. He had proved this 
by experiment, viz.: Trying to ignite at the back of the cylinder, 
where he believed the charge to be the richest; and gy 
ignite in that part of the cylinder just behind the piston. e 
results showed to his mind that substantially there did remain 
that difference, because while the ignition was always certain and 
army at the back of the cylinder, it was uncertain and slow just 

hind the piston. The flame at the end was applied just where 
the passage is by which the inflammable charge es into the 
cylinder, The side light was immediately behind the piston when 
at the end of its instroke. Another reason for his saying so was 
that in an engine of Sterne’s construction where the materials are 
fed in by a pump, and where they have therefore more oppor- 
tunity of being mixed up than they have in this direct feeding in, 
there the materials were taken out, and were tried by combustion 
in the eudiometer with the electric spark, showing a marked dis- 
tinction in their nature at the part where the patentee supposes 
they — be richest, and the part where he supposes they would 
not be. 

Mr. Justice Pearson: I know nothing about Sterne’s engines 
at present, but I understand what he means is this: that whereas 
in that engine before me the combustible mixture was put in at 
the bottom, and the flame was applied as you ~ be the passage, 
in Sterne’s engines the mixture is pumped in, and being pumped in 
as I understand it, there is more motion communicated to the fluid 
that comes in than there is in that one; consequently there is a 
greater possibility at all events of the fluid as it is pumped in 
mixing with the residuum. Then, as I understand further, what 
Sir Frederick Bramwell said was that in order to make this experi- 
ment he took out from the part of the cylinder next to the piston, 
just before the explosion, some of the mixture which he found 
there as well as some of the mixture from the bottom. 

Asked by Mr. Mouton if it was not a fact that in Sterne’s 
engine special precautions were taken to a mixing, witness 
replied that he did not know, but he should like to tell his lordship 
that in Sterne’s engine not only does the pump pump in the 
mixture, but it also pumps in a separate stratum of air, and also 
pumps in the products of combustion. They all three come in by 
the agency of the pump, and are found in the cylinder, and three 
samples were taken from that packed charge just before it would 
have been ignited, and were tested ; one from the part where the 
mixture was sup’ to be, one from the part where the air was 
sup to be, and one next to the piston from the part where the 
products of bustion were supposed to be. The witness then 
ene the apparatus and manner in which the samples had Leen 
taken. The engine was in ordinary working, and then at the time 
when it would have re-ignited for another stroke, the igniting 
lights were ed out, and a lever caused all those three cocks to 
open at that moment agd to deliver their contents into india-rubber 
bags that were appli them for the purpose of taking the charge. 
That is to say, in or@br,to get the charge when packed and before 
—~ that wag made ipto a false stroke. If it had been lit, wo 
could not have got it. % 

Mr. MouLToN: I am going to put to you that these results are 
due to the special precautions taken by the inventor in making the 
gas enter by a long gradually sloping cone. Assuming that it enters 
at a hole ina flat back, I put to you that this is what would occur ; 
that the gas would enter at high velocity in an ordinary working of 
anengine? That it would come in as an entering column right 
straight up to the piston-head and disperse there ? 

Witness: No, I do not think so. 

A diagram shown by the following sketch was then handed up, 
With side ignition the di ms show that it took a very long 
time indeed before the complete ignition was effected, whereas the 

iagrams show nothing of the sort. Therefore it is argued 


that anything which took place at the side did not prevent 
ignition altogether ; but that when it did ignite it burnt in a totally 
different manner, which can only be consistent with there being a 
different condition of things at that of the cylinder from that 
which prevailed at the back end of the cylinder. 

On the subject of gradual combustion, Sir Frederick Bramwell 
agreed with Mr. Moulton that es the charge is equally 
mixed, the gombustion will go on with a certain amount of slow- 
ness, a8 com with a mixture that has not got any excess of 
air. Supposing the excess is isolated and the charge of coal gas 
with its proper amount of air is put in one of the cylinder, and 
the inert gas in some other part, the combustion then will go on 
more rapidly. Therefore, if we want, with a given amount of coal 
gaz, and a given amount of other gas, to make the explosion slow, 
we must take care that the dilution is uniform. Regularity of dis- 
tribution of the burning charge, therefore, tends to slowness of 
combustion down to the point when you get no combustion at all. 
Newton’s—Bisschof’s—specification No. 1594, of 1872, was then 
referred to, This is a case in which the cylinder is vertical, six 
valves in the end admitting air and three others gas. Such an 
engine had never been made, and no particular point seemed to be 
made out of the reference to it. Wright's specification No. 6525, 
of 1833, was next discussed. We shall give the drawings of this 
engine iater. For the present it will suffice to say that Sir Frederick 
gave it as his opinion that such an engine could not be made to 
work at all, the whole thing being “‘ absurd ” and ‘‘ contemptible.” 
Newton’s—Million’s—specificatidn No. 1840, of 1861, was then 
brought forward, the following being the parts particularly referred 
to :—Page 8, line 32, ‘In the engine above described the mixtures 
are introduced under pressure into the motor cylinder. This is one 
of the oo this and I claim the 
exclusive right to the principle upon which this engine is con- 
structed ant operated whatever may be the explosive mixtures 
employed and whatever may be their pressure.” Page 10, line 4, 
** Instead of introducing cold gases into the cylinders during a cer- 
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tain portion of the stroke and igniting them afterwards when the 
induction ceases, which takes place according to the firstly described 
method, another arrangement might be adopted. The motive 
cylinder might be made longer than necessary in order that the 
piston shall always leave between it and the end of the cylinder a 
greater or less space according to the pleasure of the constructor 

such as one-fourth, or one-third, or less of the volume generated 
by the motive piston.” Calling this space a ‘‘ cartridge,” in the 
words of the patentee, “On opening the slide valve the gases would 
be allowed to enter suddenly from the pressure reservoir into this 
cartridge towards the dead point.” The witness agreed that so far 
as the mere s was concerned, Million’s ‘‘ cartridge” corre- 
sponded with Otto’s clearance, but did not admit that the results 
obtained would be the same in both cases, because Million said the 
charge should be introduced at a pressure of from six to eight 
atmospheres, The result would be, therefore, that when this mix- 
ture at six to eight atmospheres came into this space where the 
residuum was at atmospheric pressure, it would compress it until it 
was only one-sixth or one-eighth of the whole contents. Neither did 
Million disclose to the public that there would be the slightest use 
in leaving a portion of the residuum at all. With two to three 
atmospheres he might have left as much residuum as represented 
what would he, he supposed, within Otto. 

Mr. Mouton then pointed out that Million did not contemplate 
always working at such a high pressure, and put it to the witness 
whether that was not the case. Q. Does not it follow from that 
that he contemplates not having to work at the high pressure, and 
therefore only having one pump? A. Yes; but it also shows that 
he contemplates working at the high pressure which would make 
the whole thing inoperative in your view that he was disclosing 
something. 

Mr. Justice PEARSON : It is perfectly clear from this specifica- 
tion that what Sir Frederick Bramwell says on the specification is 
right. If Million had thought there was a great benefit in keeping 
a notable quantity of resid as a buffer, so to speak, between 
the piston and the charge when he spoke of the higher atmospheres 
he would have said, ‘‘ This is not so good as the lower ?” 

Mr. Mouton : Quite so. 

Mr. Justick PEARSON: In the very first part he says you must 
have for working his patent one or two oy i for compressing the 
air. You may have one or two pumps, but if you want to work at 

igher pressure you must have two — 

as to say, though it is not necessary for the purpose of the argu- 
Fees that the idea that the residuum is any good is a pure 

usion. 

Mr. Justice Pearson: That is another thing. I am only 
speaking now of the words of the fication. 

Mr. Moutton (To the witness): This is an instance of a person 
who admits a charge into a cylinder with a considerable amount of 
residuum in it ?—Considerable before it is subject to the pressure 
that will come on it when the compressed charge is put in. 

Mr. Aston : If my friend will give up the residuum in his gas 

ines we will not interfere with him. 

r. Movutton: Oh, but residuum is no more than anything else. 

Mr. Aston: That is another point, You said you did not think 
it was of any use. 

Mr. Movtton : Nor do I. 

Mr. Aston : Then if you give it up we will leave you alone. 

The witness was next asked in to the amount of clear- 
ances in the Lenoir and Hugon engines at South Kensington 
Museum. The Hugon engine at the South Kensington Museum 
had, he believed, only got a full jin. clearance at each end of the 
piston, the least you can put in substantially. He should be very 
much to hear that 30 per cent. of the total volume occupied 

the charge was filled with residuum, as he thought it was about 
the minimum quantity that would be He said the minimum 
quantity because of the connecting rod, which, owing to its con- 
struction, does not alter its length, as the brasses wear, whereas in 
the Lenoir, where it does alter its length, we are compelled to 
leave more clearance at one end. 

Barnett’s specification, No. 7615, of 1838, was next dealt with. 
We shall give the drawings of this engine next week. The witness 
followed through the mode of working as di » and gave it as 
his opinion that the engine could not be made to work at all, as 
from the construction the charge would be admitted into bye 4 
of the cylinder when it was wanted in the bottom, and vice . 

The witness was then cross-examined on the Lenoir engine, the 
point to which ial attention was directed being the arrangement 
of the slides, which, according to the specification, would admit 
first air, then gas and air mixed, and finally air. The quantity of 
air first admitted would be less than that drawn in at the end, for 
the piston was moving at a ter velocity during the latter 
period, while the valve would be opened for the same time in each 
case. Ignition was by an electric k, either at the side of the 
cylinder or else at both ends, In addition to the small quantity of 
air in front, there would be the products of combustion from the 
clearance spaces, whatever they were worth, distributed over the 
surface of the piston. 

Some discussion then took place as to whether the intention was 
to permit the piston to travel forward some distance before the air- 

rt was opened, Mr, Moulton contending that this was the correct 
peupelian, while Sir F. Bramwell maintained that the port 
had to be opened simultaneously with the commencement of the 
stroke. Were it otherwise, he said, the piston would be dragged 
forward against the whole pressure of the atmosphere, and then 

is fot so that he gets no work out of 
t all. It would be so much taken off the useful effect of the 


e specification states that ‘‘ the object of introducing a supply 
of air into the cylinder before the gas is allowed to Ptah to 
neutralise the effect of the carbonic acid formed by the com- 
bustion of the first portion of the inflammable gas, as the carbonic 
acid gas, without being thus neutralised, might prevent the igni- 
tion of the remainder of the inflammable gas.” 

The witness then pointed out that if the igniter was put at the 
side of the cylinder, it would then have to ignite the film of air 
behind the piston; but if, as the patentee does, you put the 
igniter at the end of the cylinder, then the thing the igniter would 
meet would be this large mass of air brought in after the charge. 

Mr. Justice PEARSON: I should like to ask a question with 
regard to this ignition. Is it your theory, then, that the three 
strata, if I may so call them—the air in front, the charge, and the 
air behind—mix to such an extent that they would not ignite? 
Witness: No, I mean because they would not mix to such an 
extent that they would ignite—that is to say, that the thing 
which the igniter at the end of the cylinder would find next to it 
would be the charge of air. 

In answer to Mr. Moulton, the witness then stated that he had 
seen the Lenoir and Hugon engines at South Kensington, and that 
both worked with shock as soon as work was put upon them. He 
admitted that if you stood and looked at them ‘‘ twiddling” them- 
selves round there was no shock. He did not know if the pressure 
that comes upon the piston of these engines was an ike 
what it was ffi the Otto. 

Mr. MovutTon: Will you now kindly look at the second claim of 
the Otto specification; ‘‘ Compressing by one instroke of the piston 
a charge of combustible and incombustible fluid drawn into the 
cylinder by its previous outstroke, so that the compressed o 
when ignited propels the piston during the next outstroke and the 
products of combustion are expelled by the next instroke of the 

» substantially as hi lescribed.” Now I take it that that 

a claim to what is generally called the cycle, is it not ?—Witness: 


. Mouton : Now I want to call your attention to one of the 
anticipations in the original list-— 

Mr. Aston: Now, my lord, I shall be obliged to take that 
objection, which I must take at some time or other, to the intro- 
duction of these publications, unless they are proved to have 
become part and parcel of the stock of public knowledge within 


the decisions with which your lordship is familiar. It will not be 
sufficient for my friend to say that they were in existence before. 

The alleged anticipation of the cycle is by Beau de Rochas, in a 
theoretical consideration of the best means for securing economy 
in working gas engines. Much discussion ensued as to whether this 

ublication should be admitted, it being finally arranged that Sir 

rederick Bramwell should be cross-examined on it to save time, 
on the a that it was left for Mr. Moulton to prove 
publication afterwards. Beau de Rochas says: ‘Then on the 
same side of the cylinder we are naturally led to execute the follow- 
ing variations in the period of four consecutive strokes: suction 
during the entire stroke of the piston, compression during the 
following stroke, ignition at the dead point, and expansion during 
the third stroke, forcing out the burnt gases from the cylinder on 
the fourth and last return stroke.” We gave the whole last week. 

In reference to this, the witness admitted that apart from the 
question as to whether Otto’s second claim includes the presence 
of a separate charge of residuum or air, it exactly described that 
second claim. It was exactly the sequence described in Claim 2. 
A somewhat similar discussion ensued on Atwater’s specification— 
a United States publication—but as Mr. Moulton was not very 
clear as to what his evidence in this would be, all questions on it 
were deferred. 

This concluded the cross-examination of Sir Frederick Bramwell. 

(Zo be continued.) 


SOCIETY OF ENGINEERS. 
THE DEPHOSPHORISATION OF IRON IN THE PUDDLING 
FURNACE. 


AT a meeting of the Society of Engineers, held on Monday even- 
ing, December 7th, at the Town Hall, Caxton-street, Westminster, 
Mr. Charles Gandon, President, in the chair, a paper by Mr. Philip 
S. Justice, was r on “‘The Dephosphorisation of Iron in the 
Puddling Furnace.” 

The author, after referring to the generally depressed condition 
of the iron manufacture, showed how it bore most hardly on the 
works which were dependent on the use of phosphoretic pig iron, 
and on those which, in more favourable times, could work up 
cinder pig. The presence of even a low percentage of phosphorus in 
the iron was most injurious to its quality and value, and with the 
extremely low prices at present ruling, it was impossible to make 
these inferior qualities at a profit, and the use of phosphoretic 
ores must be greatly limited, unless some means were found of 
obtaining from the pig iron made from them a superior plate or 
bar iron, with cheapened cost of production. Many authorities had 
said that this was impossible with the ordinary puddling furnace, 
and that, in the face of the acknowledged success of the Bessemer, 
Siemens, Thomas-Gilchrist, and other systems of making mild steel, 
** the days of puddling are gone.” Butthe author contended that 
this was not the case, and that the process discovered by Mr. 
Beasley, of Handsworth, and fully tested by two years’ working on 
a considerable scaie, met the difficulty by a special treatment of 
the ‘* fettling” of the puddling furnace, whereby the phosphorus 
was eliminated during the ordinary process of puddling. The 
details of this treatment were fully explained, and itsresults stated 
to be the production of an iron equal in tensile quality and fibre to 
the best marked bars. Experience also proved that the weight of 
iron produced, instead of being as usual less than that of the pig 
iron charged into the furnace, was actually more, the process 
extracting the gain of iron from the “‘fettling ” itself, which is 
usually lost in the slag asa silicate of iron. It was urged that at 
the present time such results deserved the closest and most 
thorough investigation, and that the process, if _ substantiated, 


should meet with ape adoption. Samples of the iron were 
exhibited, showing the character of its fracture and the results of 
other tests, 


LAUNCHES AND TRIAL TRIPS. 


On the 23rd ult. Messrs. Fleming and F: n, Paisley, launched 
a large ~ dredger for the Auckland Harbour Board, New 
Zealand. The dimensions of hull are 172ft. by 32ft. by 14ft., and 
the carrying capacity of hoppers is 600 tons. She is capable of 
dredging 400 tons of clay or gravel from a depth of 30ft., and will 
steam at a speed of 8 knots per hour. She is fitted with all the 
latest improvements in hopper dredgers, and has triple-power 
three-barrel independent steam winches fore and aft. Hoisting 
gear for lowering and raising bucket ladder is also driven by pair of 
independent auxiliary engines. The raising of the hopper doors 
is also done by separate independent engines, by which they can all 
be closed tight in five minutes from time of discharging. The 
vessel is self-propelling, being driven by steel twin-screws, having 
clutches for disconnecting. Her main engines consist of two pairs 
of independent surface-condensing engines, to indicate 600-horse 
power. Gearing throughout the vessel is of cast steel, and the 
machinery generally is similar to that lately fitted by Messrs. 
Fleming and Ferguson on board the hopper dredger for Ayr 
harbour, and which vessel is doing her dredging and discharging at 
the unprecedentedly low cost of a penny per ton. During con- 
struction she has been under the supervision of Mr. John Darling, 
who represents the Auckland Harbour Board in this country. 

A small screw steamer 45ft. by 9ft. by 4ft. draught, built for 
Liverpool merchants for their West Coast of Africa trade, by Mr. 
William Dickinson, of Birkenhead, ormed her trial trip last 
month, The machinery is on Jensen’s patent system, and is sup- 
pli Messrs. Jensen and Co., of Birkenhead. The engines 
worked exceedingly well, and pe yoo the boat at a of 
about 10 knots per hour. Weight of engines is only about 6} cwt., 
and are contained within 2ft. square. 

A paddle steamer 45ft. long by 9ft. Gin. beam, built of steel by 
Messrs. Beesley and Sons, Barrow-in-Furness, was tried last 
month. The hinery is supplied by Messrs. Jensen and Co., of 
Birkenhead, and is Jensen’s system applied to paddle engines. 
The engines worked with their usual ease, and drove the paddles 
—Beesley’s patent—at a s of 110 revolutions per minute, were 
handed over, and accepted by the owners. 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, November 28th. 

THE strong points in the American market to-day may be briefly 
enumerated as follows:—A heavy demand for mer pig, @ 
moderate demand for steel rails, urgent inquiry for old rails, with 
deficient supply and advancing prices; a heavy demand for iron 
and steel nails under a continued suspension of western nail factories, 
and a prolonged season of building activity in all partsof the country. 
A moderate demand for sheets, plates, pipe iron, bars and merchant 
steel; a fair demand for ordinary foundry and forge iron, and an 
active demand for special and standard brands of both forge and 
foundry, with prices at the highest point for months ; a fair move- 
ment of traffic on the trunk line railroads; a more favourable 
indication for the settlement of chronic quarrelling that has dis- 
turbed freight rates throughout the year; a steady inflow of capital 


harge | from the Northern and Southern states, with a great deal of 


projected work in the way of shop and mill capacity. Commercial 
interests are endeavouring to settle questions in advance of the 
meeting of — in order that national legislation will not be 
necessary, as the ‘action of Congress, if certain questions are 
ipitated into it, will not be favourable to the commercial 
interests. A strong fight will be made on the silver question, but 
it will likely result in a drawn battle, as both sides are com 
—- and the interests are so diverse that definite legislation 
ill li be postponed. The establishment of a national gun 
receive a good deal of attention. Reports from the 
received this i 


week show that a very great distribution 


works 


of manufactured products is going on, and manufacturers are 
purchasing machinery for textile mills, machine shops, railroad 
shops, and for a great many minor mannfacturing purposes. Taking 
the manufacturing productive capacity of the country as a whole 
there will be a marked increase in 1886, particularly in the direction 
of machinery for engines, agricultural implements, wood working 
machinery, and for the production of textile products, A few new 
cotton factories will be built in the South, fur which contracts for 
machinery are now let. The prospects for an improvement in the 
export trade for cotton goods is encouraging a slightly increased 
investment in such plants. The cotton mills throughout the State 
with but few exceptions are making fair dividends, and a number 
of schemes are now under consideration for the erection of new 
works, as well as for the enlargement of existing capacity. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Raw iron is active. Consumers are neg ing their suppli 

during the first three or six months of next year. Lincolnshire 

igs were quoted 40s. to 41s. 6d., according to brand, delivered 

ere; Stanton-—Derbyshire—pigs, 40s.; other Derbyshires, 39s.; 
while Northamptons were 38s. to 38s. 6d. Native all-mines were 
55s. to 57s. 6d., and on to 60s.; part-mines, 40s. to 45s.; and 
cinder pigs, 32s. 6d. to 35s, Hematites were somewhat firmer in 
consequence of the increased business doing in steel rails and 
sleepers, and Welsh and West Coast best forge sorts were quoted 
53s. to 54s., o—- buyers stated that they were making some 
contracts at 52s. 6d. 

In finished iron prices are without much alteration upon the 
week—merchant sheets are £6 5s. to £6 103.; galvanising sheets, 
£6 12s. 6d. to £6 15s.; boiler plates, £8 to £9 easy; common bars, 
£5 to £5 10s.; and hoops, £5 7s. 6d. upwards. 

The January quarterly meetings are regarded with interest, and 

ulation is being irdulged as to whether crucial prices will be 
altered. At present Messrs. William Barrows and Sons’ remain 
at: Bars, round, square, and flat, £7 10s.; best bars, suitable for 
chain-making or other purposes, £9; double best, suitable for supe- 
rior chain bars and the like, £10; plating bars, £8; best angle, tee, 
and rivet iron, £9 10s.; and double best, £10 10s. Boiler plates 
the firm quote £9, £10, £11, and £15, according to quality; and | 
sheets, £9 for 20 gauge, £10 10s. for 24 gauge, and £12 for 

27 “-. Hoops they quote £8; best, £9 10s.; and wide 

strips, £9, 

Much satisfaction has been occasioned this week by the 
announcement that the Stour Valley side of the Shrubbery Iron- 
works, Soares formerly owned by the world-famed firm 
of Messrs. G. B. Thorneycroft and Co., has been purchased by the 
Wolverhampton Corrugated Iron Company and Mr. Ernest Farn- 
worth, and it is to be re-started for sheet iron manufacture. 

This—Thursday—afternoon a meeting of the Iron Trade Wages 
Board was held at the Council-house, Birmingham, before Alder- 
man Avery, president. Mr. B. Hingley, on behalf of the 
employers, claimed a reduction of 6d. per ton upon puddlers’ and 
5 per cent. upon other wages, arguing that the decrease of 5 per 
eent. in the North rendered essential a corresponding reduction in 
Staffordshire. He claimed a further reduction of 5 per cent., 
stating that as owing to depression of trade the system of extras 
was not now in operation in the North, the lower wages there ceased 
to be a reasonable rate. Staffordshire ironmasters were being 
ruined by northern competition. Mr. Capper, for the workmen, 
pro against rate of wages in Staffordshire being regulated by 
that in the North, and denied existence of competition between the 
districts. The arbitrators promised his award at an early date. 

Bridge builders note with some interest that the Midland, 
Glasgow, and South-Western, and certain other of our home rail- 
ne are just now ——— for some bridge work. 

he strike at the Oldbury Railway Carriage Works has 
terminated by the resignation of the obnoxious foreman, and on 

Monday the men resumed work. , 

The scheme which was formed some time ago for the construc- 
tion of a railway between Willenhall, Staffordshire, and Bridge- 
north, Shropshire, has been abandoned. The scheme was received 
with great interest when first proposed, and it was felt that the 
line would largely benefit the district. 


batt 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—As is very frequently the case with the close of 
the year, a more hopeful feeling appears to have come over the 
market, but on what this is really based it is difficult to ascertain. 
Generally it seems to be the impression that trade has got past the 
worst, and that the ensuing year will bring forward an improve- 
ment ; but except that there is an increased American business 
doing, which has stimulated an undoubted activity in hema‘ites, 
there is no gar or prospective imprevement in the large iron 
using branches of industry to warrant anticipations of increased 
consumption in the immediate future. The tendency, if anything, 
is ratherin the direction of diminishing than increasing consumption, 

With the subsidence of the political excitement of the elections, 
the market has got back into something like its normal condition ; 
but the close of the oe is too near at hand for any business of 
weight to be set on foot. The approaching holidays and prepara- 
tions for stock-taking have now substituted the recent political 
excitement as reasons for not entering into buying for the present, 
and although there was a fairly good attendance on the Manchester 
Iron Exchange on Tuesday, very little business doing was the 
— report. In pig iron, renewals of contracts for next year 

ave here and there led to moderately large sales being made, 
with in some instances, where sellers had been exceptionally low, 
rather better prices being got. These, however, have been excep- 
tional transactions, which have not relieved the market from the 
tone of general dulness, although, as regards prices, makers in 
most cases are showing a decided tendency towards firmness. For 
‘Lancashire pig iron makers are holding firmly to 39s. for forge, and 
39s. 6d. for foundry, less 24, delivered ies | to Manchester; and 
for the better class district brands, 39s, 6d. to 40s., less 24, delivered 
here, is being held for, although there are some makes to be got at 
1s, to 1s, 6d. per ton under these figures. North-country irons are 
not quoted under 41s. 4d. net cash for good named foundry brands 
delivered equal to Manchester; in these there is very little doing. 

Hematites have gone up fully 2s. per ton upon recent prices, and 
for good foundry qualities deliv: here the lowest quotation is 
og a ‘eae less 24, whilst some makers are asking as much as 

.» less 24. 

The manufactured iron trade remains without material change. 
There is only a slow hand-to-mouth business doing, and for prompt 
specification very low figures continue to be taken. For Laney 
into the Manchester district the average prices are about as 
under:—Lancashire and North Staffordshire bars, £5 2s. 6d. to 
£5 5s. per ton; Lancashire hoops, £5 12s. 6d.; local made sheets, 
£5 17s. 6d.; and good Staffordshire qualities about £7 per ton. 

Reports from the various branches of the engineering trades show 
no very material change in the condition of this industry. Here 
and there, as I stated last week, sume firms are getting rather 
more work than “7 were a short time back, but even in these 
cases they are still only very indifferently employed, and the 
general prospects as to the future show no improvement. The 
trades union society’s returns as to employment show no de- 
crease in the large percentage of numbers on their books in re- 


ceipt of out-of-work support, and as to the state of trade, the re- 
rts from the various districts continue much the same as those 
t gre the only direction in which improvement is at all per- 
ie being in some of the North of England and Scotch i 


centres, 
Mr, ‘Manchester, hint designed fer the new 
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Victoria Station an ingeniously arranged return steam trap for 
returning to the boiler the water from the steam-heating a) tus. 
The waste water is discharged into an open tank, and from this 
tank it is raised about 15ft., and put into the boiler by a simple 
arrangement of steam-moved valves. 

The election of Mr. Peacock, the well-known locomotive builder, 
for the Girton division, following upon the return of Mr. Wm. 
Mather for Salford, has, apart from political considerations, been 
received with general satisfaction in this. district as securing a 
direct representative in the House of Commons of the important 

ineering trade interests of Manchester and Salford. It is, 
however, somewhat amusing to contrast the different grounds u 
which satisfaction at the return of these gentlemen is based. e 
large empl of labour will, of course, have two direct repre- 
sentatives of their interest in Parliament, and they are satisfied 


sider the situation, and after congratulating the secretary, Mr. B. 

i » on becoming member for Normanton division, passed 
other resolutions, which they decided ‘‘ not to communicate to the 
press.” This practically means the end of the movement for a 
general ‘‘ stoppage ” of mines with a view to an advance of 10 per 
cent. in wages over the whole country. 

During November last the total quantity of coal carried to 
London. by rail was 662,665 tons, as compared with 607,081 tons 
in November, 1884, being an increase of 55,584 tons. For the 
eleven months from January Ist to November 30th there have 
been 6,398,221 tons sent by rail to London, as compared with 
6,193,375 for the corresponding period of 1884, an increase of 
204,846 tons. Messrs. Newton, Chambers, and Co., of Thorncliffe 
Collieries, continue to head the list of collieries sending by rail, 
their t ge to London in November being 33,992, while Clay 


On the other hand, the men are a on the ground 
that these two ——e employers of labour having been returned 
to Parliament will be less inclined to take any initiative in reducing 
wages should such a question come forward, so that on the work- 
men’s side the election of Messrs. Mather and Peacock is regarded 
as some sort of a guarantee for the protection of their interests. 

A fair amount of activity characterises the coal trade of this 
district, but it is only in exceptional cases that collieries are really 
under any pressure to meet the requirements.of their customers. 
A large number of the pits are barely working full time, and 
—- supplies are plentiful. What activity there is in the 

emand is chiefly confined to house fire coals, other sorts for iron- 
making, steam, and general manufacturing p , still meeting 
with only a slow sale. Prices remain without alteration, the basis 
all through being very low, and especially so in the lower classes 
of fuel. Best coal at the pit mouth only in exceptional cases 
averages more than 9s. per ton; seconds, 7s. 6d.; common house 
coals, 5s. 9d. to 6s. ; steam and f coals, 5s. 3d. to 5s. 6d ; good 
qualities of burgy, 4s. 6d. to 4s. 9d., with common sorts to be got 
as low as 4s. ; best qualities of alack, 3s. 6d. to 4s. ; and common, 
2s. 6d. to 3s. per ton. 

In the shipping trade there has been a considerable weight of 
business doing, but that has been at low prices, averaging 7s. 3d. 
to 7s. 6d. per ton for steam coal delivered at the high level, Liver- 
pool, or the Garston Docks. 

Barrow.—There are much better prospects in the iron trade of 
this district, and the disposition on the part of users to do a fuller 
business is shown all round, but as makers have in most instances 
very little iron to sell owing to the reduced output of their furnaces, 
and the fact that they are fairly well sold forward, a firmer tone is 
shown all round, and prices as a consequence have been advanced. 
The business doing in Bessemer iron shows an improvement 
on recent experiences, but makers are not doing much in the 
direction of forge or foundry qualities, which, for the moment, 
are not in good inquiry. The stocks of mer iron have 
been reduced in all instances, and if the demand for steel 
improves in the way it is improving at present, it is certain 
that makers will be compelled to increase the output of the 
furnaces. The value of pig iron is steady at 44s. 6d. per ton net 
for No. 1 descriptions, prompt delivery on trucks at makers’ 
works; No. 2, 44s. per ton; No. 3, 43s. 6d.; No. 3 forge and 
foundry iron, 42s. to 43s. Forward deliveries in all cases 1s. per 
ton over these quotations. 

Stocks of iron have been largely reduced. Makers are, generally 
mer resisting forward deliveries of iron. American orders 
for steel rails are expected daily, in addition to those already in the 
hands of makers. 

The shipbuilding trade has shown no improvement of late. 
magne are short of work. Iron ore is in quiet request at late 
rates. 

An arrangement has been effected by the Corporation of Barrow 
with the contractors of the new Municipal Buildings to pull down 
the defective tower to its base, put in new foundations, and recon- 
struct it at a lower level, but on the original lines, for an extra 
allowance of £3000. This is considered a satisfactory way out of 
what promised to be a difficult legal proceeding. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

' Tue Board of Trade returns for November show that the exports 
of iron and steel, as compared with the ding month of 
1884, have decreased by £275,451. For the eleven months, as 
compared with the eleven months of 1884, the decrease amounts 
to the enormous total of £2,579,334. These are most disappointing 
results. It is interesting to note that in pig iron last month the 
decreasing markets were Russia, Germany, Holland, Belgium, 
France, and the United States, the only countries which exhibited 
improvement being Italy and British North America. 

, angle, and bolt also showed a serious “ Pe from £157,454 
to £120,090; railroad of all sorts, from £326, to £239,068; 
hoops, sheets, and plates, from £290,274 to £278,934; and steel 
rails, from £193,512 to £159,445. In the corresponding month of 
1883, the value of steel rails exported was £321,472. British East 
Indies was the only increasing market of any consequence last 
month, the amount exported there being no less than £73,650 
against £37,103 in November, 1884. Australasia, on the other 
hand, has fallen from £56,366 to £21,421. British East Indies has 
also been a good customer for railroad material, described in the 
return as of “‘all sorts,” taking a value of £112,444 against £80,735 
in November, 1884. 

In hardware and cutlery the total value exported last month was 
£238,441, against £247, in November, 1884. Russia has in- 
creased from £3182 to £3633 ; the United States, from £20,601 to 
£24,464; Brazil, from £11,519 to £12,512; Argentine Kepublic, 
from £9079 to £11,370; British North America, from £6786 to 
£8098; British East Indies, from £20,921 to £22,160; Foreign 
West Indies, from £3985 to £4392; Australasia, from £48,154 to 
£53,477. On the other hand, Germany has decreased from £16,822 
to £12,622; Holland, from £7471 to £6552; France, from £12,553 
to £12,063; Spain and Canaries, from £7046 to £3695; British 
Possessions in South Africa, from £5912 to £5272. 

In unwrought steel the improvement noted last month is con- 
tinued. Then, for the first time in two years, the value showed 
an advance on the corresponding month of the previous year. Last 
month the total value of steel exported was £96,487, against 
£86,445 for the corresponding month of 1884, though the value 
for November, 1883, was still considerably higher, viz., £106,506. 
France shows a continuous falling off for the three Novembers of 
1883-4-5, the values being £12,046, £9756, and £8330; the United 
States, for similar periods, shows totals of £24,690, £18,512, and 
£27,781; while other countries rank for £69,770, £58,178, and 
£60,376. An improvement with the United States, which would 
seem to have set in, is of all points most to be desired, as it is still 
= market upon which several of our leading steel establishments 
rely. 

The Burmese war, short and decisive, encourages hopes of new 
markets in the East, to which our local chamber of commerce is 
already giving close attention. Mr. C. E. Howard Vincent, M.P. 
for the Central Division, addressed a letter to the Chamber, 
strongly urging the importance of sending a Commissioner to 
British Burmah, to investigate the markets which would be opened 
up in North Burmah, as well as in Siam and Southern China. 


Cross is second with 29,303 tons, the Grassmoor third with 17,033 
tons, and Blackwell fourth with 16,786 tons. ley Mill and 
Eckington—J. and. G. Wells—stand next with 16,021 and 15,651 
tons respectively. 

Amongst the eleven newly-elected members of the Institution of 
Civil Engineers is the name of Mr. John Francis Hall, of Messrs. 
Wm. Jessop and Sons, Brightside Steel Works. Steel is clearly 


making rapid way to the front when steel manufacturers are con- 
sid eligible to become members of such an extensive body as 
the Institution of Civil Engineers. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

NOTWITHSTANDING several fluctuations which have occurred in 
the price of pig iron in the Glasgow market, and the recent heavy 
increase of stocks in this district, the value of pig iron remains 
steady, and there is a decided tendency towards confidence in the 
future. A fair amount of business was done at the market held at 
Middlesbrough on Tuesday last at the previous week’s prices. It 
is now generally believed that the long-looked-for revival will take 

lace next spring, and buyers show not a little anxiety to purchase 
For forward delivery. They are ready to give 33s. per ton for 
No. 3, g.m.b., for delivery over the first half of next year, and 
several contracts have been made at that figure. For prompt 
delivery the price is 32s. 14d. per ton, but not much is needed for 
delivery before January. 

~—— iron is firm at 31s. 3d. per ton. Warrants are nominally 
33s. 3d. per ton; but it is not easy to ascertain their real value, as 
holders will not sell. 

A large quantity of Cleveland pig iron is being sent into Messrs. 
Connal’s store at Middlesbrough. On Monday last the stock was 
126,086 tons, gee hap increase of 2501 tons during the week. 
Their Glasgow stock is also steadily increasing, and now amounts 
to 652,819 tons. 

December pig iron shipments are so far disappointing. On 
Monday last they had reached only 13,945 tons. 

No signs of a revival in the finished iron trade are yet apparent, 
and prices remain unchanged. 

The Cleveland ironmasters’ statistics for November were issued 
on the 3rd inst. It appears that ninety-six furnaces are in blast, 
and that the total make of pig iron for the month was 202,501 tons, 
being a decrease of 1890 tons in comparison with October. The 
stocks of pig iron in the whole district now amount to 470,530 tons, 
which represents an increase of 26,921 tons. The augmentation 
of stocks since the end of last year is 131,841 tons. 

The value of goods exported from Middlesbrough last month, 
exclusive of coal and coke, was £107,552, being a decrease of 
£50,887, as compared with November, 1884. The value of exports 
from Newcastle was £162,849, or a decrease of £111,084. 

The distress among the industrial classes, co uent on the 
long-continued — of trade, and vated PA the severe 
winter weather which has now supervened, is daily forcing itself 
more and more on public attention. Stone-breaking, at 10s. per 
week, is doing something to “‘keep the wolf from the door” in 
the case of able-bodied men with families. But where there is 
no father to fight for the children, or where he is sickly, or from 

-continued semi-starvation is too weak to do severe labour, or 
wit d the cold, the family prospects are miserable indeed. 
In Newcastle last week a poor woman was brought before the magis- 
trates for selling oranges and cakes in the streets without a license, 
and was let off on payment of costs. She had an asthmatic husband, 
who had been out aeak for months, and several children to keep. 
Reduced to the verge of starvation, she had pawned certain 
clothes off her own body for half-a-crown. With this she had 
bought a few oranges and materials for cakes. She ventured out 
to sell these, and had only got rid of fourpennyworth when she 
was pounced on by the police and brought before the magistrates 
with the result already stated. How she paid the costs, if she did 
pay, does not appear. This is only one sample case out of 
thousands which daily come to light in our Northern towns. A 
whole family were found sitting down to dinner in Middlesbrough 
a few days since. The dinner consisted of crusts of bread 
to eat, and hot water to drink. But for the ost inexhaustible 
cinder heaps around the local ironworks, and which are continually 
haunted by clusters of grovelling women and children, there would 
now be no fires for the very poor, and in the above case the drink 
would have been cold and not even hot water. Penny dinners for 
children are about to be re-commenced. Great good was done in 
this way last winter, and experience, assisted by the undoubted 
cheapness of food materials, enabled the p ters to provide an 
astonishingly good dinner for the money. 

The announcement that the Manchester Corporation are about to 
proceed with their Thirlmere water supply scheme, and will require 
an enormous quantity of cast iron pipes, is reviving hope among the 
Tees-side pipe founders. If they secured even a portion of such an 
order it would give work to the operatives, and alleviate the intense 
distress, even if employers got no profit. It is said that as soon as 
Messrs. Rothschild are certain that Parliamentary sanction will be 

iven to pay interest during construction, they will issue their 
Reeuhetr Ship Canal shares. Surely everything possible should 


be done to press forward this ——- It affords one of the best | P 
al 


ee ae at present before us of rbing a large quantity of un- 
employed labour, and every week it is delayed means loss by virtual 
— of hundreds of British lives which might otherwise be 
sav 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been less activity in the speculative department of the 
iron market this week. It appears that there is comparatively 
little inquiry on the part of investors. Warrants have fluctuated 
within narrow limits. A fair amount of pigs is said to have been 
arranged for shipment to America, and 10s. a ton freight to New 
York is now asked by the — lines. The quantity of pig 
iron sent into store continues unus y large, upwards of 4000 tons 
having been added in the course of the week to the stock in 
Messrs. Connal and Co.’s Glasgow stores. There are 92 furnaces 
in blast, as against 93 at this date in 1884. The week’s ship- 
ments of pig iron from Scotch ports amounted to 5896 tons, as 
oe with 6670 in the past week and 4722 in the corresponding 
week of last year. 

Busi was done in the warrant market on Friday at 42s. 9d. 


Very great hopes are entertained in regard to the ful and 
all but bloodless campaign against the ex-King Theebaw, and if 
feebleness does not now paralyse the ae Councils, there is 
little doubt that British commerce will benefit largely by the 
occupation of Mandalay, and the opening up of the densely-popu- 
adjacent countries. 

As I have already anticipated, Derbyshire has followed the lead 
of Yorkshire in to miners’ . This was evident after 


Clay Cross had set the example, and now all the other colliers 
have done likewise. The Council of the Yorkshire Miners’ Asso- 
ciation, meeting at Barnsley, have held a private meeting to con- 


cash. A considerable quantity of pigs changed hands on Monday 
at 42s. 10d. and 42s. 11d. cash. Tuesday’s market was less active. 
In the f transactions took place at 42s. 94d. to 42s. 10}d., 
and in the afternoon there was a decline to 42s, 84d. cash. On Wed- 
nesday the market was dep d, with busi at 42s, 84d. to 
42s. 6d. To-day—Thursday—there was more doing at 42s, 74d. 
to 42s. 54d., closing at 42s. cash, 

The current values of makers’ iron are without much alteration, 
as follows :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 46s.; 
No, 3, 43s, 6d.; Coltness, 50s, 6d. and 46s,; Langloan, 47s, 6d. 


and 45s.; Summerlee, 50s. 6d, and 45s.; Calder, 51s. and 48s. 6d.; 

Carnbroe, 45s. 6d. and 43s.; Clyde, 46s, and 42s.; Monkland, 

and 41s,; Quarter, 42s. 9d. and 40s.; Govan, at Broomiclaw, 43s. 

and 41s.; Shotts, at Leith, 47s. and 46s. 6d.; Carron, at Grange- 

mouth, 51s. and 47s.; Kinneil, at Bo'ness, 43s, 6d. and 43s.; Glen- 

oa » at , 46s, and 42s, 6d.; Eglinton, 43s. and 
. 6d.; Dalmellington, 44s. 6d. and 41s, 

The total shipments to date are 418,844 tons, as compared with 
504,150 tons in the same time last year. 

Some of the local papers have lately, one inadvertence, 
been publishing paragraphs about theimprovement in the Clyde ship- 
building trade, in which orders formerly announced have been 
spoken of as if they were just placed, and thus a wrong impression 
has been conveyed of the ac’ state of business. At certain is 
there is considerable activity, but taken all over the trade is far 
from being in a satisfactory state, and many workmen in all the 
———s centres are idle. It was stated that Messrs. Denny, 
of Dumbarton, had ed a contract for five steel steamers, 
whereas they have only obtained two small river boats, which will 
not suffice to prevent the impending slackness in the Leven ship- 
yard. The fact is that the over-building of recent years still acts 
as a serious check to this ind: ° 

The past week’s shipments of iron and steel goods from Glasgow 
embraced four locomotives and duplicates, valued at £12,100, for 
Bombay, £4400 worth of machinery, £4437 sewing rg mag 
£3661 steel manufactures, and gen: iron goods to the value 


£16,000. 

For manufactured iron goods the inquiry is dull, and 
the low quotations are not always reat obtained. 

In the coal trade there is rather less business. The severe frost 
of the early part of the week quickened the paler for household 
sorts, but steam coals are difficult to sell, and the shipping demand 
is materially slackening. The shipments for the week embraced 
19,880 tons from Glasgow, 1851 from Greenock, 7515 from Ayr, 
6750 at Troon, 4895 at Grangemouth, 757 at Leith, and 2036 at 
Irvine. At the eastern ports the number of vessels asking cargoes 
has been much reduced by the advance of the season, and freights 
are comparatively poor. At Burntisland, on the other hand, the 
shipping department has been active, with the result that a good 
clearance has been made at the collieries. There is no material 
change in prices. 

The Fifeshire miners have made an application for an advance of 
6d. a day in wages. In the Lanarkshire districts most of the coal- 
masters, it now appears, gave the increase of 6d. merely to prevent 
the employers who first conceded the rise from drawing away the 
colliers from their pits. They have not really obtained any i 
in prices, and they are paying the advance of wages out of their 
own pockets, at a time when the amount of business is con 
instead of expanding. The coalmasters of Airdrie, Slamannan 
and Bathgate have unanimously decided not to give an increase of 
wages, as the condition of the trade does not justify such a step. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I HAVE little hesitation in sta that the Welsh collier pays 
more heavily for his election hobby than ~~ other class of labourer, 
Thus we have had a wretched week, Colliers, instead of being 
at work, have been polling, rioting, or idling, and the result is that 
the exports show a great falling away. Cardiff shows a difference 
of nearly 30,000 tons, as compared with the previous week, 
amounting in round numbers to a decrease of £15,000 sterling in 
the circulation of the district, and in the valley supplying Cardiff 
this has told heavily. Newport and Swansea show better totals, 
pay on account that election feeling was less practically 
indicated. 

The total clearances of coal from the Welsh ports during last 
week amounted to nearly 164,000 tons. 

Small steam is growing in demand slightly, and the pi of 
house coal proprietors are a little better. Newport show 
this, 35,000 tons having been despatched last week, as compared 
with 23,000 tors the week before. 

Dowlais and other companies have been getting in good stocks 
of iron ore lately, and though trade has not shown much of a re- 
vival, there are some better signs abroad. The monthly notice, 
instead of day to day, has been reverted to, and while some few 
orders are being Pl there is a hope of spring business that, I 
trust, will be realised. Last iron exports were very insignificant— 
two small cargoes to Cienfugos and rto. Home trade is better, 
and steel makers are supplying steel bar freely to meet require- 
ments of tin-plate makers. Rails, however—our great staple—are 
not in free request, though a few orders are coming in this direc- 
tion. Bad as things are, some of my contemporaries are recording 
it as worse, and Blaenavon is cited as having paid no dividend for a 
length of time. Iam glad that this has received official correction. 
Things are very quiet at Rhymney; Tredegar and Dowlais are 
occupied with some requirements for steel sleepers, which really 
appear to be getting into demand. I should be pleased to see the 
example of the London and North-Western well followed. New 
branches might fairly try the new a The only objection I 
hear is too much rigidity, but that might be overcome by appliances 

ying 


in 

A contemporary notes that there having been changes in the 
Cardiff Corporation, Sir W. T. Lewis will have more confidence in 
bringing forward his two Bute Dock Bills. I have a strong ae. 
sion that, change or no change, the Cardiff tion wi f 4 
with the Bills, Last session they were out in the cold, but 
preamble now wisely and with much policy, I think, admits them 
into the circle, 

Present indications show that the coal e: totals of 1885 will 
not be very different to those of 1884. At one time there was 
expectation that we were going up about two million tons per 
annum, but this is not verified. Cardiff in the eleven months of 
1884 sent away 6,523,306 tons; in same period, 1885, 6,584,616 ; 
Newport, 1884, 1,569,891; ditto, 1885, 1,654,727; Swansea, 1884, 
900,051; ditto, 1885, 772,254 tons. Now that the statistician is 

reparing for his annual totals one is able to get an insight into 
the real state of trade during the year that is coming to a close, 
I see that in iron Cardiff sent away during the eleven months 
of 1885 about 72,000 tons; coke, 45,000 tons; and patent fuel, 
202,000 tons round numbers. During the same period Ne 

sent away 99,000 tons iron and 3000 tons of coke; Swansea 

tons iron, 3000 tons coke, 352,000 tons patent fuel. 

Most of the tin-plate works are busy. The London Tin-plate 
Printing Company has been merged into Melyn Tin Works, 
Neath, and some other changes, restartings, &c., are ge Phong 
trade is getting satisfactory. Occasional } have taken place, 
but not of any duration, and orders for less than market rates are 
not easily booked. Coke plate is firm at 14s, 9d. to 15s. best 
brands; wasters in good demand from 13s. 3d.; ternes, 14s. 6d. to 
15s.; Bessemers, 15s. to 15s. 3d.; Siemens, 15s. 6d. to 15s. 9d. 

In order that the arrangement of reduced make may be faith- 
fully carried out, it has been decided to appoint an inspector to 
examine the books periodically. There has been a whisper afloat 
that in some quarters the compact has not been duly kept. 

Very heavy shipments of plates have taken place at Swansea 
this week, Tens a few: tons to Baltimore and Philadelphia, 
1300 tons to New York, some consignments to Hamburg ; total, 
49,081 boxes, 


FRICTION a typical error, the name of the 
inventor of this still, Mr, Lionel Pearce, was incorrectly spelt in 
our impression for December 4th. { 

ELECTRICAL LAUNCH FOR THE ITALIAN GOVERNMENT.—Messrs, 
Yarrow and Co., of Poplar, have lately received an order from the 
Italian Government for a launch to be propelled by electricity for 
Spezzia Dockyard, where it will be tested specially with a view to 
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NEW COMPANizS. 
Tue following companies have just been regis- 
tered :— 


Transparent Wire Wove Roofing Company, 
Limited. 

This is the conversion to a company of the 
business of Messrs. Ford and Archer, of Willes- 
deu, manufacturers of transparent wire wove 
roofing. It was registered on the 28th ult. with 
a capital of £25000, in £10 shares. An agreement 
of the 27th ult, regulates the purchase, the con- 
sideration being £10,000 in fully-paid shares. 
engines, &c., of the vendors, will 

be purchased by the company at a valuation. The 
subscribers are :— 


Henry Barrett, Menival, No is 4s 1 
A. N. Ford, 27, Harley-street 1 
F. H. Ford, 1, Charsley-road, Catford d Bridge “« 4 
J. A. De Castro, 92, High-street, ‘ 1 
G, F. Wells, Crewkerne as 1 
H, G. Barrett, Menival, North Dulwich: 1 
Registered without special articles. 


Brin Brothers, Limited. 

This company Ppa to purchase certain 
patent rights and inventions, of which no par- 
ticulars are given in the registered documents, 
but which are referred to as mentioned in an un- 
registered agreement expressed to be made between 
Arthur Brin and Leon Quentin Brin of the first 

art, Samuel Wilkins Cragg of the second part, 

erdinand Rey, the Baron Arnous Riviére an 
the Baron Rene de Blonay of the third part, and 
the Company of the fourth part. It was in- 
corporated on the 27th ult. with a capital of 
£100,000, in shares of £10 each, with the follow- 
ing as first subscribers :— 


Pierre Alcide Olivier, 24, Kensington-crescent, 


J. P. Cavallier, M.E., Clapham Lodge, Clapham- 
J. H. a r, Holborn Viaduct Hotel . 1 
T. E. Harris, y House, Crouch End, 
accountant 1 
Wm. Horn, Sunnycroft, Woodford, "Essex, com: 
mission nt 1 
C. Turner, 27, St. John's-hill- -grove, ‘Wandsworth, 
clerk 


Cc. Jeanningros, ‘ns, “Jermyn- -street, accountant. . 
The number of directors is not to be less than 
three nor more than seven; qualification, 100 
shares or corresponding stock. The first are 
Ferdinand Rey, Baron Arnous de Riviére, Baron 
Rene de Blonay, and such other persons not 
exceeding four in number, whom the subscribers 
appoint. The company in general meeting 
will determine remuneration, but the maximum 
is to be £800 per annum and 10 per cent. of the 
net profits in each year in which 10 dividend is 
declared, 


Greenway Breakwater Syndicate, Limited. 
Upon terms of an agreement of the 18th ult., 
this company proposes to purchase the patent of 
Edward Croft Greenway Thomas for improve- 
ments in, and applicable to, breakwaters and 
harbours, No, 3356, dated the 16th of August, 
1881, It was registered on the 27th ult. with a 
capital of in £5 shares. The purchase 
consideration is one-half of the net sum received 
for sub-letting, sub-licensing, or otherwise dealing 
with the patent, and in the event of the sale of 
the same, one-third part of the purchase money, 
whether in shares or cash. The subscribers are :— 
Shares. 

63 H. Wyatt, 20, Wormwood-street, share dealer.. 
H. urence Archer, Umberslade, Bedford 

A Smi 2. Grove-derrace Highgate: crowd 
as Chap Uxbridge- 


H. Symons, 120, Highbury-hill, clerk 
J. Fisher, 58, ‘ 58, Balls P Pond-road, ‘clerk 


Registered without special articles. 


R. 
A. 
H. Great St. Helens, “forest expert 
E. 
G. 


Hull Oil Manufacturing Company, Limited. 

This is the conversion to a company of the 
business of oil extractor, carried on by Mr. Wm. 
Aird, at Stoneferry, Kingston-upon-Hull. It was 
registered on the Ist inst. with a capital of 
£10,000, in £5 shares. The purchase is regulated 
by an agreement of the 26th October, the con- 
sideration being £800 in cash. The vendor (who 
is required to hold at least 10 shares) is appointed 
managing director at a salary of £100 per annum, 
and a commission of 10 per cent, of the net 
profits, after payment of rent, working expenses, 
and other necessary outgoings, ‘The subscribers 
are:— 


Wilson MacIlwaine, 43, Doughty-street, 


C., medical student . 106 

*G. 8. Macllwaine, R.N., Great ‘Yarmouth, ‘com: 
mander . ee co ee 
Wm. Aird, Huil, ofl extractor 10 
A. M. Jackson, Hull, solicitor 10 
Hugh Aird, ‘or, ‘marine engineer . nae a 2 
J. lornwall, Widnes, Lancashire, clerk .. .. 1 
James Winters, Hull, oil extractor 1 


The number of directors is not to be less than 
three nor more than five ; qualification, 10 shares ; 
the company in general meeting will determine 
remuneration. The first two subscribers are the 
first directors. 


Patent Strainer Plate Company, Limited. 


This company proposes to acquire and work the 
letters patent granted to George Tidcombe, jun., 
for constructing, manufacturing, and resurfacing 
strainer plates used for straining pulp in the 
manufacture of paper. It was registered on the 
2d inst. with a capital of £10,000, in £5 shares, 
‘'he subscribers are :— 


8) 
John Howard, C.E., 31, eg Nunhead 
R. Baker, 205, Norwood-road, Herne-hill, con- 


tractor 
F, Irvine, 19, Buckingham-street, Strand, printer 
Dd. _ Barker, 2, Anne’s-place, Middlesex, engi- 


J. “Albert, 6, Kin "g-road, Windsor, cleric 

E. Cooper, 104, auxhall Bridge-road, cl 

W. Irvine, 12, Shepherd's bush 
printer, ‘ae. 


Registered without special articles. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


Applications for Letters Patent. 


*," When patents have been ‘‘ communicated ” the 


lst December, 1885. 
14,709. Warp Lirrers, &c., L. A. Groth.—(W. Marg- 


graff, Germany.) 
14,710.’ Gypsum Boarps, L. A. Groth._(Ad. Mack, 


Germany.) 

14,711. FLuip Passage and Venr Faucets, W. 8. F. 

ion, London. 

14,712. AxLe-TREES for Roap Carriaces, &c., J. G. 
Harrison, Birming' 

14,718, Arrestine the Descent of Caczs in Mines, 

. Gummerson and J. Clough, 

14,714. Active for DovBLE SWING. Back CaMERA, 
W. Cheffins, Holbeach. 

14,715. ALTERING the Course of VEssELs, 
H. and E. Robins, Landport. 

14, 716. and Cuocks for the J. W. 
Rattray, Manchester. 

14,717. EASURING Liquips, &c., J. N. Donovan, Man- 
chester. 

14,718. AuTomaTICALLY Water from Gas 
Pipes, G. Thomas, Birmingham. 

14,719. Treatina Copper, &c., for Encravina, J. and 
G. E. Walker and J. B. Germeuil-Bonnaud, London. 

14,720. Coxe, H. Simon, London. 

14,721. Apparatus for Conveyances, H. H. 

iner, London. 
14, Suutties for Weavinc, 8. Whitworth, Roch- 


14, 723, Sipe Vatves, J. Harrison, R. H. Clayton, W. 
and J. 8, Loynd, Halifax. 

14.724. Pumps, W. Fawcett, Burton Salmon, and A. 
Thomlinson, Darrington. 

14.725. ConcRETE Srass, &c., R. B. Lee and J. Hodg- 
son, Manchester. 

14,726. Concrete Fire-Proor MATERIALS, 
&e., R. B. Lee and J. Hodgson, Manchester. 

14, 727. Propucine PRINTED PATTERNS on Mus.in, &c, 
Dux, Manchester. 

14 for Cuairs, &c., T. Bryon, Wolver- 


4,729. for Hotpinc Fasrics, C. Long- 
tom, Bradford. 
14,730. Douste Lock and Key Btocks for F.oors, 
i D. Denny, Ruabon. 
14,731. Door Cueck and Sprine, 8. and W. Pickering 
and J. E. Norton, Manchester. 
14,732. Furnaces, J. Woods, London. 
14,783. INTERNAL ARRANGEMENTS Of Steam 
. Berry, London. 
14, 734. Curtinc, and Mortice Gavaes, J. 
arples, London. 
14.735. Feepino and CLencutnc Wire Srapies in 
Wire Stitcainec Macuiyes, E. 8. Ullmer, London. 
14,736. Buast Furnaces, W. Scott, London. 
14,787. UNIVERSAL Houprasts, J. Hearn, London. 
14,738. Stop Warcues, E. G. Colton.—(P. Nordmann 
and H. A, Lugrin, United States.) 
14,739. RecuLators for D. McIntyre, 


‘ow, 
14.740. and Dovsiine Corton, &c., 8. A. 
Luke, London. 
Dupvex Cut-out for ELecrric Circuits, R. M. 
Baily, jun., and A. Grundy, London. 
14,742. Switcn for Evectricat CURRENTS, 
. M. ly, jun., and A. Grundy, London. 
14, 743, Sash FASTENER, A. G. Howell, London. 
14, 744. Music Tyre Writers, C. Spiro, London. 
14,745. Banp Apparatus for Canryino Grain, T. Lee, 
London. 
14,746, System of TEMPERATURE Recutation, W. 8. 
Johnson, London. 
14,747. Protector for Inp1a-RuBBER, R. Willoughby, 
Liverpool. 
ig G. M. Hathaway and C. de B. 


14,749. LAMP J. C. Ward, London. 
14,750. Machinery for CoMPREsSING AIR, "A B. Wilson, 


ndon. 
751. Cowsrnucriox of Compounp Vatves, T. Hol- 
752. W. Howard, London. 
14,753. Governor MecuanisM for Steam Enotyes, J. 
Richardson, London. 
14.754. Construction of GRADUATED GLasses, C. Melin, 


ndon. 
14.755. Automatic Sroprer for Borries, W. Samson, 


Glasgow. 
14,756. BicycLe Waeets, R. Cla: sen., R. Clay- 
ton, jun., and yton, London. 


14.757. Rotators, H. E. Newton.—(J. and G. H. Bliss, 
United States ) 

14758. Borer Furnaces, A. H. Reed.—(J. Ham, 
United States.) 

14,759, &c., E, W. Vessey, 
London, 

Escutcueons for Key Hors, G. Haydon, 


ndon. 

14,761. Savixe of Lire from Fire and SHIPWRECKS, 
P. F. Wohlgemuth, London. 

14,762 Bearinos for Suarrs, &c., A. Stigler, Liver- 


pool, 
14,763. Storace of Perroteum, &c., P. Molyneax, 


London. 

14 764. Rvcers, H. Heberstadt and J. C. 
Murphy, Lo: don, 

14.765. Evecrricar. Compounps, E. C. C. ‘Stanford and 
T. J. Jones, London. 

17,766. Cigar Buncutnc Macurines N. H. Borefeldt, 

A. C. Schutz, A. Lewyn, and M. Martin. London. 


14,768. Reautatine the Surety of Gas, J. Breeden, 
London. 
14,769. Lamps A. Rayment and G. Prescott, London. 


14770. lurrine Jacks, W. R. Lake —(&. Suckow, U.S) 

14,771. ReauLatine the SupPy of Gas, 8. Kocherthaler, 
London. 

14,772. Nats, W. R. Lake.—({The Russell and Erwin 
Manufacturing Company, United States 

14,778. Reou.atine the Suppy of WATER, W. R. Lake. 

—(W. Scott, United States, tes.) 
14, 774. STEAM Hammers, C. D. Abel.—(J. A. Henckels, 


Germany.) 

14775. § Boarps of SHop Winvows, R. Legg, 
London. 

Fritiines and Rucurnes, C. G. Hill, Notting- 


am. 

14,777. BLower or Enatne for Pumpine Arr, T. Norden- 
felt, London, 

14,778. Ponuaxant Way, J. Walker and T. D. Bear, 


ndon 
14,779. for Winnowers, &c., C. Hayward, 
London, 

2nd December, 1885. 


780. SuLpHuret of Carson, L. E. L. J. B, Régi and 
L. M. C. Folie-Desjardins, Paris, 
14, &c., R. Sellers and G. Pearson, 


14 


14,782. SosPeNDING Goons, &., from Watts, E. T. 
Horsley, Copeley Hill, near Birming’ 

14,783, LUBRICATION of JOURNALS Bearinos, A. 
Stevenson, Chester. 

14,784. REVERSING Grar, W. C. Ingham, Halifax. 

14,785. Gas Cooxine Ranogs, T. Fletcher, Manchester. 

14,786. Heaxp Suarrs of Looms, R. Field, Halifax. 

of Suips of War, F. Lee, Man- 
ches' 

14,788. SteRN-Posts of Vessets, W. W. L. Lishman, 
J. T. Lishman, and W. R. Bootland, Silsden. 

14.789, AERATED Liquips, F, G. Riley, 


London. 
14,790. &e., A. Green, Birmingham. 


14,791. Fixture of SHeet Metat Knos for 
the Lips of Saucepans, T. Holcroft, H. Holcroft, 
and A. H. Mould, London. 

14,792. Fastenrnes for Boots, &., F. B. Baker, 


m. 
14,793. ye for Empossina Canvas, W. 8. 


Morton, G@ 
14,794. Apparatus for AscenpInc Cummneys, R. W. 
‘Anderson, Liverpool. 
14,795. AppaRaTus for Bortinc Warer for SHAvING, 
W. Whiteley, Halifax. 
14, Paper Bac Macuing, W. A. Lorenz and W. H. 
, London, 
4,797. SECURING CANDLEs in CanvLesticks, W. Grey- 
Edinburgh. 
14,798, Save-aALL AppLiance for Borries, A. Thomp- 
son and T. H. Watson, London. 
14,799. Close Carriacgs, D. M. Gallagher, London, 
14,800, Feepinc Boriers, F. H. Moldenhauer, 
14; Tre-BaRs and Carrs for Tramways, W. P. 
itewart, London. 
1402 Lauxpry B Econ, A. L. Hughes, J. Bartley, and 
on. 


Best, 

14,3808. Construction of Wuec A. Grounsell and C. 
cousins, London. 

4,804. ConspRucTION of Crosses for J. 
London. 

14,805. Macuines for Pressinc Fasrics, P. M. ustice. 
—(G. W. Miller, United States.) 

14,806. Cannon or FiRE-arms, P, M. Justice —{ The 
Costa Arms and A pany, United 
States.) 

14,807. OxyornaTiING Water CoNTAMINATED with 
Orcanic Matter, . Massey-Mainwaring and 
J. Edmunds, London. 

14,808. StanpaRps and Droprers for Fencina, R. R. 
Main, Glasgow. 

14,809. SzcuRina or Fasteninc Doors, E. P. Alex- 
ander. —(A. M. G. Wehry, France.) 

14,810. Sappes for Bicycies, &c., A. C. Henderson. 

G. Rothgiesier, Germany. 

14,811. Wririnc Frames, E. B. Stringer, London. 

14,812. Currine, &c., Stone, F. Trier, London. 

14, '813. PRESERVING Mix, K. G Dahl, London. 

14,814. Lenses for Sarr or other Lamps, J. Gilchrist 

and D. lardie, Giasgow. 

14,815. PorTLanp Cement, L. White, London. 

14,816. Friction-cLutcH for Howpine WINDOW-SASHES, 

. G. Londun. 

14,817. Bocres, W. Cochrane, London. 

14;818, TUBULAR Generators, L, Petry and W. 
Walther, London. 

14, Friction CLutcu for Rops, &c., C. G. Giimpel, 


14,820. for CarTripcgs, J. Pieri, London. 

14,821. Makinc Paper Barrexs, &&., W. 8. Buult, 
London. 

14,822. Acruatinc APPLIANCEs for Corkscrews, H. H. 
Hall, Liverpool. 

14,823. Grinpine, &c., Rops, W. 8. Boult and J. C. W. 
Stanley, London. 

14,824. oo &c., F. McIivenna and W. Thompson, 


vel 
14,825. Winpow-sasH Fasteners, E. Brennan, Liver- 


poo! 
14,826. Knitrinc Macuines, W. R. Lake.—(T. &. 
Novell, United States.) 
14,827. AERIAL VE3sELs, W. R. Lake.—(&. F. Falconnet, 
United States.) 
8rd December, 1885. 


14,828. Merattic Bepstgaps, 8. I. Whitfield, Bir- 
mingham. 


14,829. ComBinep Post and Curistmas Carp, W. P. J. 
“uae London. 
4,830. ComBINED FenperR, Coat Vase, &c., W. Eaves, 

14,831. Courtine Carriaces, W. H. Foreman, Stoke- 
on-Trent, and T. Hill, Fenton. 

14,832. Rockine FURNACE Bars, &c, L. Hopcraft, 

ndon. 

14,833. StretcHinc Hoops of Venicies, J. Jackson, 
Birmingham. 

14,834. SHARPENING CuTTERS of Macuuings, R. McGregor, 
Manchester. 

14,835, Expanpine Fasrics, J., E., and T. O. Arnfield, 
Manchester. 

14,836. Bao Fisutne Net, J. Nicholls, Cornwall. 

14,837. Surps’ TeLecrapus, O. White, Liv 1. 

14,828. Macuines, W. Rothwell, don. 

14, CyLinpers of Enorngs, W. Schmidt, 

14,840. DyEmne br W. E. Aykroyd and W. W. L. 
Lishman, 


Firrinas Roberts, Bir- 
14,842" Maxine Execrric Meters, G. E. Dorman, 
Stafford. 


ues. nee Hvss, &c., G. H. C. Hughes, Bir- 
mingha 

14,844. BrovucHams, A. R. Henderson, Glasgow. 

14,845. Incanpescent Lamps, W. well, London. 

14,846. Vicrorian Construction, J.  armscrong, 
London, 

14,847. HANDLE for FLat-rrons, F. Marguet, Londoa. 

14.848. Trousers, H. Smith, London. 

14,849. Buckets "tor ELEVATORS, &c., H. E, Sohne, 
Liver ol. 

14,850. Focussinc Screens of PHorogRAPHIC CAMERAS, 
L. E. Perken, London, 

14 851. Liontnine Conpucrors, R. P. Eidsforth and F. 
J. Mudford, London, 

14,852. Saucepans, T. and H. Holcroft and A. H. 
Mould London. 

14,853. Maanetic Lamp, L. Mordant.—(. Mel- 
hado, United States.) 

14,854. PRePaRinc GREEN or STEEPED TEXTILE Matz- 
RIALS for CaRpDING, H. Dansette, London. 

14,855. InpicaTinG ELecrricaLLy the QUANTITY or 
Direction of Fiurps, J. Sax, london. 

14,856. ArracHinc CoLuleRy to STEEL, &c., 
Steepers, H. W. Martin, London. 

14,857. Portro.ios, H. Rickinson. Loudon. 

14.858. Raistinc and Lowerine Venetian Biinps, V. 
E. Etienne, London. 

14,859. ArTiFiciaL Fuet, J. J. Saltery, L ndon. 

14,860, Arn Compressors, F, W. Scott, London. 

14,861. Wess for Braces, &c., G. Statham, London. 

14, Seats in Rooms, F. W. Baylis, 

ndon. 

14,863. Umprectas, &c., T. Brearley, London. 

14,864. Printinc WEB Fasrics, J. Macnab, Glasgow. 

14,865. Burnino Mineral Oi1s in Furnaces, J. Neil, 
Glasgow. 

14,866. FrrepLaces, R. M. Somers, London. 

14,867. Puotocrapuic Cameras, O. Viring, London. 
868. AERATING and ATTEMPERATING Liquors, &c., 

. P. Chittenden, London, 

14, 869. CouPLiING for Ropes, A. Kellar, London. 

14,870. Hotprasts, W. Hitchin, Birmingham. 

14,871. Motor Enaing, M. Wolff and R. Piétzcker, 


on, 
14,872. CENTRIFUGAL Macuines, 8. Pitt.—(W. B. 
Espeut, West Indies.) 
4th December, 1885. 
7s Lusricatine Cocks, T. and M. Morris, Gates- 


14, Licut Gasa.rers, R. H. Best, Hands- 


14,875. Knives, W. Freeman, Leicester. 

14,876. Carpine T. B. Kay, Manchester. 

14,877. Carpino Enornes, T. B. Kay, Manchester. 

14, 878. NutT-crackers, M. Schmidt, London. 

14, 879. SELY-LUBRICATING BEARINGS, J. Matthews, 
Live 

14, IRECT-ACTING Hypravtic Tooxs, H. D. Pear- 

ndon. 
14 ssi. PorTLAND CEMENT, A. E. Carey and A. J. Jack, 


14,882. 2. Paxp-rowr and other Connections, J. Weir, 


14 883. CALCINED in Steam BorLer 
Furnaces, J. K Broadbent, Satf 


14,884. Auromatic Frre-aLarMs, W. Parker.—{J. H. 
Parker, New Zealand. 
— Tea-PackING Macuings, C. C. Windust and A. 
utchison, London. 
14, Spinnine, &c., Yarns, J. Knowles, Blackburn. 
14,887. Usine Foo SIGNALS, W. Beatson and J. Moore, 


rham. 

14,888. Botries, &c , G. Quarrie, Live: 

14,889. Corset Busxs and Fasteners, G. Gent and A. 
Gent, London. 

14,890. Rovary Pomps, F. T. Adams, London. 

14,891. of ELEcTRIC SHIPS’ TELEGRAPH, 
W. Skinner, J. Farquharson, and D. W. Lane, West- 
minster, 

14, for HorsesHoss, &c., A. B. O’Connor, 

14,893. Prorectine the Fore-sicur of Ririzs, W. J. 
Jeffery, London. 

14,894. Securine Wire Fencina to Sranparps, F. 

, Birmingham. 
14,895. WELDING Boiter and other Tunes, G. Gaunt, 


mndon. 
14,896. E. de Pass.(A. H. Sporry, 


14,897. Hanpies of Tricycies, &., J. M. 
Starley, London. 

14,898, VeLocipepgs, J. Devey, London. 

14, 899. LirHooRaPHic Printine, &., APPARATUS, F. 
Betbeder, London. 

14.90. Pens, R. Mitchell, @ 

14,901. Door Locks, H. Rushbury, 

14, 902. Mercurial Barometers, A. J. Beer, London. 

14; 903. SHEARING Horsgs, &c., G. de on. 

14, 904. CoMPRessiNG AIR or FLuips, R. Matthews 
London. 

14,905. Separatinc Dost or Parricies Svus- 
PENDED in Arr, &c., H. Simon, London. 

14,906. Locomotives, &., J. Fforde, London, 

14,907. Lamp-post, C. E. Hod es, London. 

14,908. AUTOMATIC Wrenca, H. Brockas, London. 

14,909. Bracket, T. Brockas, London. 

14, 910. Dry Gas Merers, J. and 8. G. Foxall, London. 

14,911. Paintine, &., Apparatus, W. Conquest.—(A. 
Hoe and Co., United "states. ) 

14,912. Batu APPARATUS, W. R. Lake.—-(W. EB. Thu:s- 
Jeld, Austria.) 

14,913. Stgam Borrers, E. Friedrich and M. Jaffé, 
London. 

14,914. SENsITISED Paper, C. Wells, 
London. 

Pens and Pen-Hotpers, C. Wells, 


14,916. Matcues, C. Wells, London. 
14,917. TELEPHONY and TELEGRAPEY, 8. Z. de Ferranti 
and G. L. Addenbrooke, London. 


5th December, 1885. 
14,918. Trap Twistinc Frames, E. Morley, 


fax. 
Brakes for VeLocrrepes, W. Phillips, 


14, for Macuinery and Stock, 
M. P. Bale, London. 

14,921. Cumvey Pots, J. Sephton and J. Evans, 
Lancashire, 

14,922, BREECH-LOADING SMALL-aRMs, W. P. Jones and 
H. Scott, Birmingham. 

14,923. Suips’ Port Liauts, F. and T. Gill, Sunderland. 

14,924. Propucinc MaLLEaBLE Iron from Ore, W. P. 
Thompson. —(C. Husgafvel, Russia.) 

Titt1ne Casks, R. and J. Williams, London. 

14,926. Gas Stoves, W. R. Palmer, Birmingham. 

14,927. Macnines for CLEANING Corrox, W. and W. 

chester. 

14,928. WREATH Casgs, W. Ritchie, 

14,929. Stopper, C. Johnson, Shi 

14, Tricycle Hoppy-HorsEs, A. Wolver- 

mpton. 

14,931. Setr-actinc Fire ExtincuisHer, A. Devon- 
shire, Paisley. 

14,932. HANDLES of TroweLs, &c., J. E. Vaughan, 
Birmingham. 

14, — Bep CHAMBER CaNDLE-sTICKs, C. C. A. Cooper, 

ndon. 
14, DISTILLATION of Suarez, &c., J. C. Hamilton, 


Loons for Weavine Carpets, &c., E. Smith, 
WRINGING, &c., Macutnery, J. and J. Rigby, 


14,987. YIELDING Covuptines for Rotatine Suarts, J. 
and J. Rigby, London. 

14,938. Parine Hats, H. Polak, London. 

14,939. ALARM APPARATUS, J. Greenhalgh and J. Hay- 
dock, London. 

14,940. PORTABLE Srove, &c., G. Fowler and G. H. 
Haywood, London. 

14,941. Dryino Corrgg, Gram, &c., 8. Beaven, London. 

14,942, StoppeRine Bort.es, T. Turner, London. 

14,943. Cuurns, A. Williams, London. 

14.944. Heatino CURLING Irons, &c., W. Bown and G. 
Capewell, London. 

14, > Rios of WHeEe.s, W. Bown and A. T. Andrews, 


14 946. Saas A. Siewerdt, London. 

14,947. IonitinG SuRFaces on Porcexarn, &c., A. E. 
Miiller, London. 

14,948. Wes Printinc and Fotpinc Macuines, W. 
Conquest.—(R. Hoe and Co., United States.) 

Me 949. PREVENTING the SpREaD of Fire in THEATRES, 

«&c., T, Ransome, Manchester. 

14, 950. Macuines, J. C. Mewburn.— 
(J. A. Swist, United States.) 

14 951. SupvorTine Winpow Sasues and in 
their Frames, J. Davis, London. 

14,952. Furnace Bar, J. Simmvuns and J. Woodgate, 
London. 

14 953. Curtine the of WHEELS, P. L. 
Renouf, London. 

14,954 Fiiting &c., on VELocIPEDEs, I. W. 

throyu, P. L. C. F. Renuuf, and T. Brockas, 


14.955. TRavELLERs’ Kest, P. Kniippelholz, London. 

14 956. Tramway or Rope Rouvers for CoLierias, J. 
Wilkes, London. 

14,957. TREatING Fatty Matrers, C. D. Abel.—(The 
Fabrik Chemischer Produkte ‘Actien Gesellschajt, 


Germany.) 
14,958. Bartrerizs, 0. Marsh, F, E, Burke, 
and W. Webster, London. 
14,959. STEERING Apparatus for Suips, J. Donald, 
lasgow. 
14,960. Castors, C. Burnett, London. 
14,961. Hancine ‘APPLIANCES, J. 8. Rawle, 


Marrters, H. H. Lake.—({ Wirth and 
Germany.) 

4, Inpuction Apparatus, 8. Schuckert, London. 

14, 964. Lacarne for the ENGINES, 3. Edding- 
ton and J. Steevenson, London. 

14,965. SHELLING and Repvucine it to FLour, 
G. Luther and E. Larsen, London. 

14, Reparrine Leap W. J. Bentley, 

n 
14,967. Provomsmanss, J. E. Ransome, London. 


7th December, 1885. 
14,968. Frittine Boxgs, J. Helsby, 
14,969. Horss-RaKes, 8. B. Bamford, Uttoxeter. 
14, "970. CRUSHING Lemons, C. Weekes, Dublin. 
14, 971. Dassine Brus, J. H. Exley, Bradford. 
14,972, Aw.s, R. Spencer, Gainsborough. 
14, 973. Corrins, T. Tattersall, Halifax. 
14, 974. Printine Scarrs, A, 8. Young, Manchester. 
14; 975. PRinTING on Ca.ico, A. S. Young, Manchester. 
14,976. LETTERPRESS PRINTERS’ METAL QUOIN, T. O. L. 
Jones, Great Hampton. 
14,977. Propucine a CURRENT of Arr, C. J. Hender- 
son, Hawick, 
14,978, VENTILATING Rooms, é&c., J. H. Cartland, Bir- 


| 
London. 
Shares. 
| 
| 
14,979. Prrrectryg and LETTERPRESS PRINTING 
Macuines, G, Newsum, Bradford. 
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14,980. and Lowrrine of Carmneys for Port- 
ABLE and other Encinas, A. Musker, Bootle. 
14,981. Pegumatic Carmngy W. C. Reed, Land- 
rt. 


po 

14,982. Fasreninc to Printinc B.ocks, 
H. Corsain, Lopdon. 

14,983. TusuLaR Pwevmatic Action of Orcans, J. 
Conacher and Sons, Halifax. 

Constavction of Ruwer, J. E. Tate, 

14,985. Oexy Battruye Guoves, E. Brice, Woodstock. 
14 986 ic and STorace Barrery, G. J. Atkins, 


on. 

14,987. Licatmsc Lamps. J. H. Trinder, London. 

14,988. Bugstine or Renpinc Rock or Srove, IL. 
Morgan and D. Smith, London. 

14,989. Maxkinc, &c., Icgz, A. Ingram, 
1 ondon. 

14,990. Borrie for Lotions, &c., E. Kent London. 

14,991. Racker Bats, W. Hi.lman, W. H. Herbert, and 

ComMBINED Sweets and Enve.ores, A. A. 
Andrew, London. 

14,993. Tents, A. 8 Tomkins, Caterham. 

Pirz and Cicar Licuters, &c., W. W. Colley, 

ndaon. 

14 995. Veuicrps, C. E. Buell, London. 

14,996. Steam Pumps, J. Taylor, London. 

14,997. Macutnery for Makinc Buttons, J. M. Car- 
lyle, Birmingham. 

14,998. vas F. London. 

. BorvgErs, C. night, Glasgow. 

Gas Pressure Reoisters, J. anderson, Glas- 


15,001. Recunators for Ventitation, &c., J. Cant, 


ow. 

15,002. FLUID-PREssSURE Motive PowER APPARATUS, 

5. Milne, Glasgow. 

15,003. Cumiyey-pots, E. §. Benn, London. 

15,004. Breecu-Loaping Riries, P. Jensen.—(H. Wol- 
Jien, Germany.) 

15,005. Gauppinc or Werpisc Rake, &c., J. H. Cole, 
London. 

15,006. Arc Lamps, G. G. André, London. 

15,007. Fire-cea W. F. Storey, London. 

15,008. VaLve Gear, G. Fletcher and W. P. Abell, 


don. 
15,009. Maxine Nosixes, &c., G. Bonehill, 
ion. 
15,010. Lamp Spape, L. M. Lhuillier and L. A. Bar- 
don. 


chon, 

15,011. Lames, J. G. Lorrain, London. 

15,012. TREATING Animal, &c., Fizres, W. W. Hamil- 
ton, London. 

15,013. Starr Eve, J. T. Timmins, London. 

15,014. AXLE-Boxes, H. K. Austin, London. 

15,015. Securinc, &c., Corks, E. Woodham and P. 
Ockenden, London. 

15,016. Domestic Stoves or Fire-pLaces, W. Berridge, 


mdon. 

15,917. MovasLe Structures for AmBuLances, H. P. 
de Lastelle, London. 

15.018. Lamps, H. H. Doty, London, 

15,019. PRoPELLING Apparatus for Suips, C. C. L. 
Lucht, London. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Oficial Gazette.) 


327,999. Powrx Hammer, Charles M. Brown, Rock- 
Jord, Filed June 18th, 1885. 

Claim.—In a power hammer, the combination, with 
the main crank-shaft and the hammer helve, of the 
rock arm, a pitman connecting the rock arm and 
crank-shaft, and a pitman connecting the rock arm 
and hammer helve at a point in front of the pivotal 
bearing of the hammer helve, the above parts being 


constructed and combined substantially as described, 

whereby the crank on the main shaft travels more 

than one-half revolution in elevating the hammer, and 

less than one-half in lowering the hammer, substan- 

tially as set forth. 

328,042. Comprnep CuPoLa FURNACE AND CONVERTER, 
— Lysett, Homestead, Pa.— Filed July 15th, 


Claim.—The bination of a bined enpola e, 
and converter c, in direct communieation with each 
other, and placed the one above the other, and each 
having a bustle pipe, one g and the other 4, placed 
above the hearths, and provided with a number of 


= 


tuyeres, an opening /, at the base of the converter c 

for tapping the same, and another &, inclined toward 
centre at the top to allow the waste products 

means of escape, a door w, in the cupola ¢ for charging 

the same, and draught stack wu, substantially as and 

for the purpose described. 

328,075. Macuine ror Groovisc GRINDING CYLINDER, 
P. T. Smith, Milwaukee, Wis.—Filed December 2ist, 


1882. 
Claim.—(1) In a machine for grooving will rollers, 
the combination of the gear wheel C1, running loose 


upon shaft C, and provided with the perforated flange 
D, the cup wheel D!, secured upon said shaft C, and 
having the bell crank pivotted to it, the spring bolt d, 
provided with a pin engaging with holes in flange D, 
and the trip bolt E, substantially as described and 
shown. (2) The combination, with the spring bolt d, 
which connects the cup-wheel to the perforated flange 
on the gear wheel, of the trip bolt e¢, bell-crank lever 
di, tngger f, bed B, bracket E, and stop F, substan- 
tislly 2s shown and described. (3) The combination 
of the driving shaft C, gear wheel B!, the bed B, 
having the rack } thereon, the gear wheel C1, having 
perforated flange D, the cup wheel D1, having the bell- 
crank lever pivotted to it, the spring bolt d, connect- 
ing the cup-wheel to the perforated flange, the trip 
bolt ¢, trigger #, bracket E, and stop F. substantially 
as described and shown. (4) The combination of the 
gear wheel Cl, running loose on the driving shaft, 
and provided with the perforated flange D, the cup 
wheel Dl, secured upon the said driving shaft, the 


[328.075] 


bell-crank lever d1, trip bolt ¢, spring bolt d, having 
the head d5, provided with a dovetailed slot and a set 
screw, and the dovetailed block d4, to which the con- 
necting pin is attached, substantially as described and 
shown. (5) The combination of the gear wheel (1, 
deri intermittent motion from the main driving 
shaft, the pinion c, the worm c, worm wheel GI, shaft 
H, and cylindrical gear H!, substantially as described 
aud shown. (6) The combination of the bed B, driven 
continuously in either direction, the gear wheel J, 
travelling with the bed, the cylindrical gear H), 
journalled in brackets attached to the framing of the 
machine, and driven by a suitable train of gearing by 
the pinion cl, and the wheel Cl, gearing into pinion 
cl, and deriving intermittent rotary motion from the 
same shaft which drives the bed, bstant: as 


substantially as set forth. (5) A harrow tool holder 
provided with a socket formed with a straight and an 
inclined wall, and having one of its walls provided 
with a shoulder or ledge, the said socket being reduced 
in dimension at its lower end approximately to the 
size of the tooth and gradually widening toward its 
upper end, substantially as set forth. 

328,170. Gas Enaine, Joseph S. Wood, Brooklyn.— 

Filed July 6th, 1885. = 


tion and educ, ion pipes, filled with a liquid as a seal, 
as described, uud a chamber into which the gas 
employed as the refricerant agent mingled with said 
liquid is discharged and therein separates from said 
liquid, of a perforated diaphragm in said chamber 
located intermediate its gas inlet’ and outlet, as 
described. (7) In an ice machine, the combination, 
with a rotary ey and its induction and eduction 
pipes, filled with a liquid as a seal, as described, and a 
hamber into which the gas employed as the refri- 


Claim.—(1) In a gas engine, the tion of a 
cylinder B, with a cylindrical valve H, having an inlet 
passage a, and an exhaust passage b, separate and 
apart and arranged on the same plane with each other, 
with corresponding ports a! and }1, in the head Bl, 
and ports a? and 6? in the valve casing B?, together 
with the gas regulating nipple or tube a3, substantially 
as set forth. (2) In a gas engine, in combiuation, a 
cylinder B, a cylindrical valve casing B?, and cylin- 
drical valve H, together with a check valve K, opening 
outward and connected to the exhaust passage }, and 
the check valve M, opening inward, arranged and con- 


nected with the air passage a5, for the purposes set 
forth. (3) In agas engine, in combination, a cylinder 
B, cylinder head B! with a check valve I, and bent 
lever 11, for the purposes described. (4) In a 

engine, in combination, a cylinder B, with an igniter 
slide G arranged on one side and near the back end, 
this slide having a cover G!, a conical recess d, an 


shown and described. 
328,102. Pire Vice, John C. Bauer, Brockley, County 
of Kent, England. —Filed March 31st, 1885. 
Claim.—A self-gripping pipe vice having one or more 
movable jaws pivotted to the body of the vice, and 
shaped at the opposite side to the pivot in such a 


manner that the distance from the said pivot to such 
opposite side or parts thereof increases or diminishes 
as the said jaw is being moved on its pivot one way or 
the other. 
167. Pree Wrescu, Richard B. Williams, Modesto, 
Cal.—Filed July 27th, 1885. 
Claim.—A pipe wrench consisting of the handle or 
stock A, the fixed jaw B on its forward end, and the 
lug C on the forward end of the jaw, the curved hook 


328.167 


or jaw D, slotted and pivotted on the handle at its 

rear end and having its forward end slotted or grooved, 

adapting it to fit and engage the lug C, substantially 

as herein described. 

328,211. Harrow Toorn Hotper, Alfred J. Gillespie, 
Atlantic, lowa.—Filed April 18th, 1884. 

Claim.—(1) A harrow tooth holder having in its 
lower end a tooth-holding socket, and provided with 
ears projected upward from two of its opposite sides, 
and having openings formed laterally through said 
ears, substantially as set forth. (2) A harrow tooth 
holder baving in its lower end a tooth-holding socket 
provided with straight and inclined walls, and pro- 
vided with ears pr jected upward from two Fy its 
opposite sides, and having openings formed laterally 
through said ears, substantially as set furth. (3) The 


326,21) 


combination of a harrow tooth holder having in its 
lower end a tooth-holding socket, and provided with 
ears projected upward frum two of its opposite sides, 
and ae se openings formed laterally through said 
ears, an under beam seated between the ears, and a 
transverse beam passed through the opening in said 
ears abceve the under beam, substantially as set forth. 
(4) In a harrow, the combination, with the frame 
beam of the holder having in its lower end a tooth- 
holding socket having closed sides and open at top 
and bottom, and provided with ears projected upon 
opposite sides of and above the suid beam and secured, 


ignition orifice d!, an auxiliary gas chamber ¢, a supply 

orifice el, and a discharge orifice ¢3, substantially as 
described. (5) In a gas engine, in combination, a 
cylinder B, cylindrical valve H, ignition slide G, and 
gas jet burner /, bracket f1 in connection with the 
supply pipe /2, reducing orifice /5, and air supply 
—_ g, all as substantially described and herein set 


328,624. Ick Macurne, Oscar Vezin, Elizabeth, N.J.— 
Filed June 23rd, 1885. 
uid as the re rating nt compressed, con- 
densed, and then ro’ pump and its 
induction and eduction pipes all filled with a liquid as 
a seal, as described, in combination with a chamber 
into which the gas mingled with the liquid of the seal 
is di by the pump and therein se; es from 
said liquid, as and for the pu 8 fied. (2) In an 
ice machine in which a volatile fluid as the refrigerant 
agent is compressed, condensed, and then vaporised, a 
rotary pump and its induction and eduction pipes, in 
combination with a separator chamber, as described, 
anda pipe leading from said chamber to said induction 
pipe, together with a liquid as a seal, as described, fill- 
ng said pump and said pipes, whercby the gas is dis- 
charged into said chamber mingled with the liquid. 
and therein separates from said fiquid, and the quid 
of the seal is ti ly ci ted through said 
pump and said pipes, as set forth. (3) In an ice ma- 
chine, the combination, with the chamber to which 
the refrigerant agent is supplied, and in which it is 


volatilised, of a rotary pump and its induction and 
eduction Pipes, and a liquid as a seal, as described, 
filling said pump and said pipes, together with a pipe 
leading from said chamber to said inducti Pipe, as 
and for the purpose set forth. (4) In an ice machine, 
the combination, with the condenser coil, into which 
the compressed gas employed as the refrigerant agent 
passes and a of a chamber into which the con- 
densed gas flows and accumulates, together with a 
chamber suspended in a tank adapted to contain 
water to be frozen, and a pipe intermediate said 
chambers, provided with a regulating valve, whereby 
the condensed gas which is volatilised in the second 
chamber and accumulates in the first chamber may be 
passed into the second chamber again, as and for the 

urpose set forth. (5) In an ice machine, the com- 
iabtion of a rotary pump and its induction and educ- 
tion pipes, ard a liquid as a seal, as described, filling 
the same, a chamber into which the ga» employed as 
the refrigerant agent is discharged mingled with said 
liquid and therein separates from said liquid, a con- 
denser coil having communication with said chamber, 
a vaporising chamber having commesication with 
said condenser, controlled by a regulating vaive, and 
a pipe leading from said vaporising chamber to the 
inauction pipe of said pump, and provided with a 
check valve, all as specified. (6) In an ice machine, 
the combination, with a rotary pump and its induc- 


gerant agent is discharged mingled with said liquid, 
and therein separates from said liquid, of a water 
jacket surrounding said pump, and a water jacket 


urr d w 
ing from a water supply to said jackets an ving a 
water circulation through said jackets, as for the 
purpose specified. 


$28 '710. Rotary Moror, Chas. A. Parsons, Gateshead- 
on-Tyne, County of Durham, England.—Filed 
November 14th, 1884. 

Claim.—(1) An inner cylinder having parallel rows 
of projecting blades on the periphery thereof, each 
row being in a plane perpendicular to the axis of the 
cylinder, and each blade being inclined to the axis of 
the cylinder, and an outer hollow cylinder inclosing 
said inner cylinder and concentric therewith, one of 
said cylinders being a rotary one, said outer cylinder 
being provided on its inner surface with parallel rows 
of inwardly-projecting blades, each row being in a 
plane perpendicular to the axis of the cylinder, and 
each blade being inclined to the axis of the cylinder, 
and in a direction opposite to the inclination of the 
blades on the inner cylinder, the rows of blades on 
the two cylinders being so related that they inter- 
mesh, in combination with fluid inlet and discharge 
passages located at opposite ends of said cylinder, 
substantially as set forth, whereby the current of the 
fluid is between the two cylinders and in a direction 
parallel or substantially parallel with the common 
axis of the cylinders. (2) A single inner shaft or 
cylinder having two distinct sets of parallel rows of 
projecting blades on the periphery thereof, each row 

ing in a plane perpendicular to the axis of the 
cylinder, and a hollow outer cylinder inclosing said 
inner cylinder, and concentric therewith, one of said 
cylinders being a rotary one, said outer cylinder having 
on its inner surface two distinct sets of parallel rows 
of inwardly-projecting blades, each row being in a 
plane perpendicular to the axis of the cylinder and 
each tlade being inclined to the axis of the cylinder 
in a direction opposite to the inclination of the blades 
on the inner cylinder, and the rows of blades on the 
two cylinders being so related that they intermesh, in 
combination with fluid inlet passage located centrally 
in relation to the length of the cylinders and between 
the two distinct sets of blades on the cylinders, and 
fluid-disch: es on the opposite ends of said 
cylinders, substantially as set forth, whereby the cur- 
rent of the fluid is from the centre in opposite direc- 
tions to the two ends of the cylinders, thereby 
balancing the end pressure of the cylinders. (3) In 
a compound motor, the rotating cylinders provided 
with the sets of fixed blades increasing in depth by 
sets from the entranee of the actuating fluid and set 
at a greater angle at said entrance than at the exhaust 


in combination with the casing provided with the 
blades inclined in opposite direction to the blades 
on the rotating cylinders, substantially as and for 
the pu da bed. (4) In a motor, the com- 
bination of a hollow cylinder or cylinders furnished 
with blades on its or their interior, a movin 
cylinder or cylinders having external blades, an 
mounted on a shaft to rotate within said hollow 
cylinder or cylinders, and bearings for said shaft 
having slight lateral play or elasticity combined with 
frictional resistance to such play in such a manner as 
to enable the moving cylinder or cylinders to rotate 
about its or their centre of gravity or principal axis 
instead of its or their geometrical centre or axis—if 
the centre of gravity or geometrical centre be nearly 
coincident—and to cause the vibration to which the 
cylinder or cylinders may be subjected damped 
or modified, substantially as described. (5) In a 
motor, the combination of a hollow cylinder or 
cylinders furnished with blades on its or their 
interior, a moving cylinder or cylinders having ex- 
ternal blades, a shaft on which said moving cylinder or 
cylinders is or are mounted, and elastic bearings, each 
comprising a bush and friction rings or washers 
pressed tightly together by a spring or springs in such 
@ manner that the bush is capabie of slight laterul 
movement, resisted and controlled by the friction 
rings or washers, as described and illustrated, for the 
purpose specified. (6) A motor (or pump) comprising 
two compound or built-up cylinders, with blades 
6 61 a casing ¢, blades f2, fixed within said 
casing, central inlet g, exhaust passages h/, shaft s, 
bushes i, metal rings or washers k kl, spiral springs /, 
nuts m, drain sages 00, ejector or steam nozzle p, 
exhaust pipe ¢, chamber r, r, r3 ri, junc- 
tion piece r5, fan t, with holes ( @, cavity u, a 
diaphragm rod w?, arm w%, spindle w4, collar or nut 
w5, spring w®, and graduated tap w”, all substantially 
as described and illustrated. 


Epps’s Cocoa.—GRATEFUL AND Comrortino.—“ By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. Itis by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a 
nourished frame.”—Civil Service Gazette. 

© simply with boiling water or milk. Sold only 
in packets, labelled—‘‘ James & Co., Homceo- 
pathic ‘Chemists, London.” Also makers of Epps’s 
Afternoon Chocolate Essence,—[Apvr.] 
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A POINT IN THE THEORY OF THE CONICAL 
PENDULUM. 

By J. Lyon, M.A., 8 tendent of the Engineering 

Tue discussion of the conical pendulum, of which 
Watts’ governor is a case, is usually given in text-books 
thus :— 

Let T be the tension of 
the rod, or string, in 
British units of force. 

m=the mass of the bob 

in pounds, 
7=length of pendulum 
in feet, 
n=number of revolu- 
tions per second, 

velocity of 

b in feet per sec, 
Then T cos. @=mg; 


~ cos, 


’ is acceleration of bob 


along BC. 


ii. T sin. = 
Now, v=27 rn, and r= sin. 6; 

. ii, becomes m 4 x? sin. 


cos, 


or cos. 


It appears, therefore, that adar cannot be greater 


than 1, and when it has this value x will have its least 
value. Hence the least possible value of 2 is given by 


If ¢ is the time of a complete small oscillation of a 
simple pendulum of length 2, ‘ 


Vi 


and ; =number of oscillations per second 


a 
Thus the least number of revolutions which the pendu- 
lum can make, unless it hangs vertically, is the same as 
the number of small oscillations of the simple pendulum 
of same length as arm. 


Taking equation ii. viz., cos. @= 4 Sap and differen- 
tiating it with respect to n, we get 
29 
81D. lw? 
g 
2 /1 wo 
de 29 
4/16 


It is evident from this that the ratio of the increase 
in 6 to the increase in gets continually less as n increases 
—that is to say, the 
governor is less sensitive 
the higher the normal 
speed ; and it follows thata a \ 
governor should bespeeded 
so as to cut off steam en- _ 


~ 


tirely before @ is large— 
In the case of anordinary 
Watts governor, where the ¥ 
int of suspension is not - 
above equations require ee 
some modification. 
Suppose the arm of 
pended at A at a distance 
a from axis; 
then p = (Usin. + a); 
=mg tan. 0; 
sin, @ 


under 45 deg. if possible. L 
in the vertical axis, the 
the governor to be sus- "J 
m4 n? sin, @ + a)=T sin. 0 


or 4° sin. + a)=g 


Px 


It appears, therefore, that n can be as small as we 
please, for a cot. @ increases continuously to infinity 
as 6 decreases to 0, ze, both sides of equation will 
increase without limit if decrease and @ decrease at the 
same time. 


Socrety or Enginrers,—The annual general meeting of the 
Society of Engineers was held on December 14th, in the reading- 
room of the Society, 6, Westminst hambers, 8.W. The chair 
was occupied by Mr. Charles Gandon, president. The followin 
gentlemen were balloted for and duly elected as the council an 
officers for the ensuing year, viz.:—. Perry F. 
Nursey; as vice-presidents, Professor H. Robinson, Mr. A. T. 
Walmisley, and Mr. W. Schinheyder; as ordinary members of 
council, Messrs. R. Berridge, W. Barns Kinsey, W. Macgeorge, 
Arthur F. Phillips, M. Ogle, Tarbotton, Jonathan R. Baillie, 
W. Peregrine Birch, and John Standfield, the three latter gentle- 
men being new members of council; as honorary secretary and 
treasurer; Mr. Alfred Williams; and as auditor, Mr. Alfred 
Lass. The proceedings terminated by a general vote of thanks to 
the council and officers for 1885, which was duly acknowledged by 

chairman, 


INCLINED SHAFT ROTARY ENGINES. 

Ar the close of the Inventions Exhibition it is not in- 
appropriate, and may be acceptable to many of our readers, 
to pass in review a class of machinery upon which inventors 
have lavished a wealth of ingénuity. Rotary engities, as 
we have before remarked, are full of attraction to many 
people, and an examination of a selection of them cannot 

without instruction to the engineer and to the inventor. 

An important class of these motors, which has gained 
the admiration and puzzled the understanding of thou- 
sands, is based upon the mechanical gearing necessary to 
couple revolving shafts converging towards each other. 
One method of connecting up such a pair of shafts is by 
what is known as the “ Hooke joint,” or as it is sometimes 
called, the “ universal joint.” To introduce two of the most 
effective rotary engines, we have attached asketch, Fig. 1, 
of this joint, as to properly understand them the move- 
ments that occur in the Hooke joint should be clear in the 
mind. In this mechanism, the inclined shafts are steadied 
in bearings secured to the foundation plate D, the locus of 
convergence being at some intermediate point C. - At ‘the 
ends of the shafts, which terminate at equal distances from 
this point, are formed cranks or arms B B, A A, fitted 
with cylindrical holes a a, bb, at their extremities, converg- 
ing also toC. These holes are in such a position that those 
on one shaft are at opposite ends of the diameter of a circle 
whose centre is at C, and those on the other shaft on a 
diameter perpendicular to the first. The four orifices 
thus provided are paired with pins connected to a plate 
C, which in this case is circular. 

The peculiarity in this connection, which makes it suit- 
able for being set in action by a pressed fluid, is the 
reciprocating movement of the intermediate piece C which 
occurs when the mechanism is set in motion. Upon turn- 
ing one of the shafts, this plate, to accommodate itself to 
the varying positions of the shafts, rocks backwards and 
forwards, at the same time revolving, at one time 
decreasing the space between a semicircular half on one 
side and the arms on one shaft, and increasing the similar 
space on the other side of the same shaft ; similar actions 
occur also in the spaces towards the other shaft. The 
locus of the periphery of this rocking plate is a sphere 
whose centre is at C. And therefore if it be encl in a 
sphere of such a diameter that its surface may pair with 
* edge of the plate, and if the arms of the shafts be filled 
in by a plane touching against the plate across the dia- 
meter aa, bb, the outer parts of these arms being so formed 
as to revolve in the same sphere, it will be seen that the 
spaces spoken of become closed in for every position of the 
mechanism, each space alternately expanding and con- 
tracting in volume. If, instead of turning a shaft and 
obtaining as a consequence the increase and decrease of 
the chambers, a pressed fluid be allowed to enter and 
increase the 7 Hal and escape when they contract, then 
we have as a consequence the revolving movement of the 
shaft. Such is the action taking place in the Towers 
engine. 

, oe method of chambering may be followed. We 
notice that when this gear is in motion, the points aa 
describe circles towards the shaft B, the planes of these 
circles being perpendicular to the arms-of the shaft. Also 
the points bb make similar circles towards the shaft A. 
Supposing, now, two cylinders are constructed, whose bases 
are secured flat on the arms of one shaft B, and whose 
axes are circles coinciding with that in an arc of which aa 
move. Then if we construct on the rocking plate circular 
arms, whose axes still coincide with the circle mentioned, 
and cause them to enter the cylinders on the shaft, making 
the connection steam-tight by pistons, we have chambers 
which enlarge or diminish as the arrangement is put in 
movement ; similar cylinders being fitted on the arms of 
A and paired with pistons at the ends of curved rods from 
bb. This is the mechanism of Fielding’s engine. 

A closer view of the Towers engine can be obtained 
from Fig. 2. The letters will serve to identify its con- 
struction with that of the Hooke joint. In this engine, 
the shafts, steadied in fixed bearings, are usually inclined 
at an angle of 135 deg. The arms at the ends of the shafts 
A, B, are, broadly, segments of a sphere; the faces towards 
the rocking piece are flat, the back, where joining with the 
shaft, being flat also, for the greater convenience of fitting 
the steam entry and escape channels. These segments 
have to be made substantial in size in order to fill in that 
part of the spherical casing through which the piston does 
not sweep, and so avoid large clearance spaces. The rock- 
ing piston is paired to the shaft arms, as in the universal 
joint, by the joints ataa and bb. The spaces on each side 
of the crank arms are kept distinct by rounding the inner 
edges of the segments and fitting them against similarly- 
rounded projections on the piston. Nosphere is shown in 
the sketch in order to avoid confusion ; from the form of the 
parts it can readily be seen how it envelopes the whole, 
rocking piece and segments. 

The distribution of steam at the proper time’ is carried 
out in very similar ways in the majority of this class of 
engine. Inthe engine under consideration channels are 
cut in the faces of the segments as shown, thus entering 
fairly into each of the four chambers; the channels run 
back into the annular surface behind the seg nents, and 
are bounded by radial lines. This annular :urface thus 


provided with ports—one to the space on one side the 


segment, and one to the space on the opposite side— 
revolves against faces constructed in pieces Z Z, 
shown drawn back in the sketch for the sake of clearness, 
but which are forced up against the revolving segments 
when the engine is ready for work. The large ports E are 
the exhaust ports, and are permanently connected to an 
exhaust pipe; the steam ports S are the smaller ones, and 
permanently connected. to the supply pipe; and alJ are 
shown in their relative positions, At the present moment 


the space a B is exhausting; the chamber a' B is on the 
point of receiving steam; the chamber 6A has just 
received a full supply, which is now cut off, and is on the 
point of being worked expansively; the chamber }' A is 
exhausting. The resultant effect of the action is such 

therefore as to produce a force on the rocking, piece in the 


direction of the straight arrow tending to turn the inter- 
mediate piece about the diameter a a, and consequently so 
acting on the shaft B as to turn it in its bearings in the 
direction of the curved arrow. Further movement will 
result in the other openings admitting and exhausting the 
steam at the proper time, and keep up a continuous 
rotation in the same direction. 

There are many internal joints in this device to kee 
steam-tight. The piston should be tight with the spheri- 
cal chamber, the oe with the ends of the shaft segments, 
the sides of the shaft segments with the spherical chamber, 
and also with the valve face. One great feature here is 
that. all the joints are surface joints, and therefore not 
nearly so untrustworthy as-when only a bare line forms the 
contact. Some of these joints are treated only by excellent 
fitting, and by their comparative largeness of surface. The 
most important are fitted in the ordinary way, by letting 
in strips of phosphor bronze, against the working 
face‘ by springs: ‘Sach are the long lengths at the edges 
of ‘the two segments where touching the rocking piece, 
and extending from joint to joint. Each quadrant of the 

iston periphery’ lias ‘slips of phosphor bronze‘ included 

tween two collars, and extending from joint to joint. 

At the joints steam-tightness is carried across by means of 
the horseshoe-shaped pieces at h. 

The expansion of steam in some of these engines is about 
two or two and a-half times, but as in many cases com- 
pounding is resorted to, a much greater expansion, and 
consequent economy, may be obtained. For the class of 
high-speed engines these engines burn comparatively little 
coal, a simple non-condensing engine requiring about 5} Ib. 
or 6 Ib. of coal per hour per effective horse-power. From 
the nature of the valve gear, such a high degree of expan- 
sion tannot be so effectively carried out as with the direct- 
acting engine. In the direct engine the operation of 
admission is promptly carried out, as when this occurs the 
valvé“is moving at its greatest speed while the piston is 
at its-slowest. In the rotary engines in question, the 
valve face moves at the uniform speed of the shaft, and 
the admission is started in a gradual and comparatively 
leisurely manner, Thus, if a very early cut-off be attempted 
the steam would not have attained its full pressure in the 
cylinder before being cut-off. If these engines were fitted 
with separate valve gear, they would afford just the same 
facility for a higher degree of expansion as does the direct- 
acting engine running at the same speed. Such fittings, 
however, would interfere with the compactness and handi- 
ness of this class of engine, requiring more space, and 
demanding more care in its management. 

A great feature in the Towers engine is the great 
amount of power ales oe in a small space. In the 
course of a revolution, each of the four chambers has been 
entered by the steam and the moving _ in each cham- 
ber swept through: one quarter the volume of the sphere. 
Thus the steam fills in the course of a revolution a volume 
equal to the volume of the whole sphere. The power esti- 
mated from this consideration is about 20-horse power, 
taking a mean pressure of 301b., a sphere of 10in., and 500 
revolutions per minute. The mean pressure would gener- 
ally be higher—avbout in such a proportion as to give 20 
effective horse-power in the above case. 

The Fielding engine can almost be followed from 
Figs. 3 and 4, and the letters indicating those parts 
identical with the fittings of the universal joint. The 
arms B, B, of the shaft B are geared with the inter- 
mediate piece by means of the pin joints )4; the arms 
A, A, of the shaft A are similarly connected at aa with 
the same piece, the line aa being perpendicular to 6, 
both — through the point towards which the shafts 
converge. In addition to this gearing, there are four 
curved arms rigidly attached to the intermediate piece in 
the neighbourhood of the joints aa, bb, and by means of 

istons are paired to the short cylinders curving outwards 

rom each shaft. The cylinders are placed perpendicularly 
to the arms of the shaft on which they are secured, their 
axes being curved, as shown, to accommodate to the move- 
ment of the four pistons. Fig. 4 shows the positions of 
the pistons at one period. 

When the whole mechanism is set in action the four 
pistons move backwards and forwards in their respective 
cylinders, alternately enlarging and contracting the enclosed 
ong To allow of steam entering and escaping from 
these four spaces, valve gear very similar to that employed 
in the Towers engine, is adopted. Channels run from the 
base of each cylinder, and appear as annular segments on 
a flat circular face as shown at VV. Pressed against this 
face and a similar face on the other shaft, are two fixed 
pont pieces like those described in the previous engine. 

e action of the steam on entering and exhausting is 
identical. At the position of the mechanism shown in the 
picture steam is about to enter the cylinder B,'; about 
to exhaust from B,; is exhausting from A,; and on the 
point of working expansively in A,'. Thus the effect is to 
produce a force in the direction of the straight arrow, 
turning the shaft B in the direction of the curved arrow, 
and the whole mechanism revolves. Each piston comes in 
at the proper time to keep up the rotation. 

The joints to be kept steam-tight are the four pistons 
and the two valve faces. The valve faces are only fair 
surfaees pressed against by the port blocks ; a screw-piece 
is provided and worked from the outside-so,as to set the 


blocks properly up against the revolving valve surfaces. - 


‘These blocks are, of course, prevented from turning with 
the machinery. The pistons are of an, awkward shape, 
being of double curvature ; butit is still ofsuch a character 
as to allow of the formation of wide surfaces of contact 
with the cylinders in which they. reciprocate, A simple 
packing hoop is. employed, as shown at P in Fig. 4, of the 
same construction as that used in, many ordinary pistons. 
This hoop is set in between collars, and kept pressed out- 
wards by its own elasticity. The mechanism completed as 
described is covered in by a casing to protect the working 
parts from damage and dirt. 

' As far as the valve gear is concerned, about the same 
expansion of steam is pees for as in the Towers 
engine. A peculiarity of the Fielding is, however, that 
two of the cylinders on one of the shafts are made of 
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larger diameter than those on the other, and the steam 
pipes so arranged as to work asa compound engine. By 
this means a considerable economy is obtained. The 
sketches given of this engine do not represent the actual 
detail of construction; it is intended to be only expla- 
natory. The actual engine has its rocking piece recessed, 
so that in its movements it may work well clear of the 
cylinders towards which it rocks. In principle, the sketch 
and the engine are identical. For finished drawings of 
both the Towers engine and the Fielding, showing the 
construction of the parts in detail, readers are referred to 
aay numbers of this journal—10th August, 1883, and 

une, 1885. 

The ordinary method of communicating motion from 
one revolving shaft to another inclined to it is by bevelled 
cog-wheels, but this movement has been so accompanied 
by suitable mechanism as to obtain the conditions neces- 
sary for producing the rotary motion of a shaft from the 
expansive energy of steam. A specimen of this character 
was exhibited, as represented in Fig. 5. Any two points 
situated in the faces of such revolving wheels, and which 
are opposite to each other, must evidently alternately 
approach and recede along the some straight line. They 
are nearest together when nearest to the point of contact 
of the wheels, and farthest apart after having moved 
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The joints to be made steam-tight in this engine are 
very simple. They are the pistons working in fair cylin- 
ders and the port face. The pistons are fitted as are 
those of the direct-acting engine. The ditticulty is in the 
ball joint, which, although not a steam joint, is a kind of 
connection not possessing a reputation for durability and 
simplicity. 

It is impossible to mention this last engine, or to dismiss 
the consideration of inclined shaft engines, without another 
reference to the Cameron mechanical movement. By this 
arrangement the shafts would be connected up by knuckle 
pieces working into cylinders constructed in similar posi- 
tions to the preceding—Fig. 5—but would uire a 
second series symmetrically placed in the second shaft. 
This is shown in Fig. 6. The plane ing through both 
arms of each connecting piece is always parallel to the 
plane passing through the axes of the revolving shafts. 
As the mechanism is turned the knuckle pieces 
in and out of their cylinders, as pointed out in the previous 
engine, the action being the same for both the sets of 
cylinders in the two wheels or shafts. If steam were 
admitted to these spaces as in the other engines, the whole 
system would be compelled to move, the shafts revolving. 
In turning this into a rotary engine it might be necessary 
to gear up the shafts by bevelled cogs so as to relieve the 


that the cranks are fixed on the shafts and levers on weigh 
shafts without any keys, the parts being forced into 
their places. More noteworthy still, the fly-wheels are 
forced on the shafts and have no keys. We believe that 
M. Bollinckx is the only engineer who has had the hardy- 
hood to pursue this system so thoroughly, and in all cases 
his practice has been successful. M. Bollinckx makes no 
secret of his methods, which can be seen by anyone inter- 
ested, at his works, Chaussée de Mons. He builds three 
types of engines—(1) Rider, (2) Corliss jacketted, and (3) 
compound engines with a reheater, The engine we illus- 
trate is of the second type, and we propose to describe its 
special features. 

The crank shaft is mounted in cylindrical brasses of 
phosphor bronze. Their great advantage is cheapness of 
fitting, as they are got up at one operation in the lathe, and 
facility of examination, because the bottom brass can 
always be got out by turning it round the shaft without 
lifting the latter. The surfaces of the crosshead guide and 
guide-bar are so large and so hard that adjusting pieces to 
take up wear have been found quite unnecessary, and are 
not now fitted. 

The cylinder is jacketted all over, and so are the valve 
chests. M. Bollinckx holds, no doubt rightly, that a great 
percentage of all the condensation that takes place occurs 


Fic.3. 


through half a revolution, as at O O in the sketch. This 
motion being embodied in chambers and joints, gives the 
enlargement and contraction of closed spaces as a result, 
which may be made use of for utilising steam pressure. 


In the sketch four cylinders are seen to be constructed , 


in the body of one of the cog-wheels. The axes of these 
cylinders are parallel to the shaft, and are situated at equal 
radial distances from the axis of the shaft. These cylin- 
ders are paired with pistons which are secured to piston- 
rods, the opposite ends of these rods being jointed to the 
face of the opposite wheel. The points at which these 
ends of the piston-rods are attached are situated symmetri- 
cally to the cylinders in the other wheel. To accommodate 
this mechanism to the varying positions of the shaft, ball 
joints have to be introduced, as shown, both at the junc- 
tion of the piston-rod and piston and piston-rod and wheel. 
By referring to the sketch it will be seen that the space 
between the bottoms of the cylinders and the pistons 
becomes larger and smaller as the shafts are turned. 
Steam is admitted to these cylinders by channels con- 
structed asin the Towers and Fielding, and produces as 
the effect of forcing open the chambers and the revolution 
of the cog-wheels. pom os. I this contrivance for a 
moment with the spherical engine, we see the extraordi- 
nary compactness of the latter. It is almost identical in 
action, but in the former four separate single-acting cylin- 
ders are used, while in the spherical engine one chamber, 
in the form of a sphere, is so divided as to result in two 
double-acting compartments, which, as regards the work- 
ing of the steam, are equivalent to four single-acting 
cylinders, 


INCLINED SHAFT ROTARY ENGINES. 


working pieces upon which the steam would act from too | 


much strain. The pairing of the sliding pieces with the 
cylinders is of such a nature as to require only the ordi- 
nary piston packing; but it should be noted that these 
pistons do not merely pass in and out of the cylinder, but 
turn in them at the same time. With this double move- 
ment set up, it would seem that greater wear must be 
looked for. R. 


THE ANTWERP EXHIBITION. 
No. XII. 

AmoxG the most noteworthy engines exhibited at 
Antwerp are those by M. H. Boliinckx, of Brussels. 
Like almost every — exhibited this is of the Corliss or 
trip _— type. M. Bollinckx, like most first-class engine 
builders, goes in for extreme accuracy of fit and surface. 
He gets up his work in a way not as yet nearly as exten- 
sively adopted as it deserves to be in this country, mainly 
by the use of emery grinders, All the steel work having 
been brought nearly to shape and size, is then hardened 
and subsequently gone over with emery wheels fitted in 
special machine tools designed for the purpose. When the 
steel is carefully finished first, if it is subsequently hardened 
a certain amount of distortion is sure to take place which is 
fatal to accuracy, and the result is that steel unhardened is 
only too often used. The emery grinder gets over this 
ditficulty, and surfaces of extreme hardness can be adopted, 
and thus theirdurability is muchaugmented. M. Bollinckx’s 
standard of permissible error is ;},; of a millimetre, or 
about of an inch. The precision attained is so great 


in the ports and valve chests. The jacketting is so arranged 
as to permit the metal to expand and contract without 
risk of cracking the cylinder or the jacket. To prevent 
water being taken into the cylinder with the steam, tlie 
well-known system of “knocking the water out of it” is 
used. The steam before entering the cylinder passes into 
the jacket—it enters at the top, and striking the metal of 
the liner, it has the water knocked out of it—dry steam 

ing right and left to the admission valve. The water 
alls to the bottom of the jacket, and the result is such 
that drain cocks are not needed. M. Bollinckx, it is worth 
notice, attaches the greatest importance to taking steam in 
at the top of the jacket. It is to a neglect of this pre- 
caution, he holds, that the unsatisfactory results now and 
then obtained with jackets is due. 

The valves are of the cylindrical semi-rotary type. The 
are of special construction recently wore Ad by M. 
Bollinckx. They are independent, in one sense, of the rod 
from which they obtain their motion. As will be seen 
from the detail sections, the working faces are distinct 

ieces lying in ves in the main body of the valve, and 

ept up to their work by springs. It will be seen from 
our engravings that the valves are very close to the 
cylinder. M. Bollinckx claims that he works with less 
clearance than any other maker; a clearance of 3 per cent. 
is considered very small, but he works with 2 per cent. 
only. “Thanks to this,” he says, “I am able to work 
almost without the dangerous remedy compression, without 
augmenting the consumption of steam. The pistons are 
made without any separate pieces which may become loose 
and cause trouble. They are made each of a single piece, 
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with phosphor-bronze rings. The pistons are very thick | 
so as to provide a large rubbing surface, and so prevent 
the cylinder wearing oval. The holes shown on our | 
engraving are fitted with screwed plugs. 

he valve gear is of the Trip type controlled by the 
governor. e do not think our readers will have any | 
difficulty in mastering its details from our drawings. A | 
dise concentric with each valve spindle has an oscillat-_ 
ing rotary motion imparted to it. A hook on this 
pu 


Is the valve round until the hook is tripped A 
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tail piece whose position is settled by the governor. 
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accompanyin, > gays illustrate the action of the valves. 
a on. it will be remembered, four distinct valves ; 
two for admission and two for exhaust. In the diagrams, 
the arrows A B show the stroke of the piston, A being the 
direction of motion during the steam stroke, and B its 
direction during the exhaust stroke; C shows the direction 
of motion of the steam valve during admission, D its 
direction during the time it is closing, O position of rest 
while the crank is at the dead point, E the position of the 
piston when the admission port is fuil open—the piston 
traverses only 7 per cent. of its stroke to attain this 
result—E F the portion of the stroke during which the 
valve is full open; at F the valve begins to close the port 
again, at G it is fully closed; G H O represent the period 
during which the valve is shut, O to I shows the time 


WN 
during which the valve is gr the port, K to L the 


total stroke of the valve. In the exhaust diagram, X 
: hows the direction of motion of the valve during the time 


closed, and may be compared with advantage with the 
line O E F G in the upper di 
the piston when the exhaust port begins to open. RS 


Ris the position of 


‘the port is closed, Y its direction during the time the | 
port is open, P the position of rest when the crank 
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SECTION THROUGH GUIDES. 


is on the dead point—the port is open about an inch. 
PQ R shows the period during which the port is quite 


DETAIL OF VALVES. 


| will close the admission port earlier than the 
|The diagram shows the action of the valves when the 
/ | engine is taking full steam, and we think it would be very 


is the period of exhaust lead ; U the position of the piston 
when the exhaust port is full open—this is 7 per cent. of 
the whole stroke of the piston; V the position of the 
piston when the valve begins to close. The port is not 
quite closed until the piston is within about lin. of the 
end of its stroke. S T shows the width of the exhaust 

rt, and M N the total movement of the valve. It will 
be understood, of course, that the action of the — 
int F. 


difficult to improve on the setting of these valves. The 
action of the governor is such that if the belt driving it 
were to break the engine would stop at once. 

The arrangements for lubrication are very complete, 
the Mollerup lubricator being used throughout. This 
consists of a brass cylinder in which is a piston, the rod 
of which is screwed with a fine thread. This being driven 
by means of a ratchet and click forces down a drop of oil 
into the cylinder at each revolution of the crank shaft. 
The inconvenience of this is that it lubricates only one 
end of the cylinders. M. Bollinckx has made an improve- 
ment by which the action of the lubricator is doubled in 
rapidity, so that a drop of oil is forced in twice during 
each movement, and the oil is dropped first at one side 
and then at the other of the piston, and so both ends of 
the cylinder are equally well greased. The arrangement 
is independent of the engine driver and of temperature, 
and gives, we understand, the most satisfactory results. 

The condenser is shown in section on page 476. The 
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form of the plunger is one, we believe, first used in the 
Allen engine in 1862. M. Bollinckx will have nothing to 
do with india-rubber valves, using instead phosphor 
bronze, which, he says, never give any trouble. 

We have descri this engine at considerable length, 
because we are desirous that our readers should know as 
much as possible about the work with which they have to 
compete abroad. We think it will be admitted that a 
good many English engineers have something to learn. 
Our fathers taught the whole world at one time how to 
build steam engines ; the sons of their fathers need not be 
ashamed to take a lesson from the world. 

M. Bollinckx showed two engines at Antwerp, one of 
200-horse power and one of 60-horse power. This last was 
used by the Electrical Committee in carrying out experi- 
ments. He also showed specimens of his make, such as 
coupling boxes fitted to the shafts without keys, templates, 
and many other examples of very high-class workmanship. 


THE INSTITUTION OF CIVIL ENGINEERS. 


HIGH-SPEED MOTORS. 

At the third ordinary meeting, held on Tuesday, the 24th of 
November, Sir Frederick J. Bramwell, F.R.S., President, in the 
chair, the first paper read was on “ High-speed Motors,” by Mr. 
John Imray, M.A., M. Inst. C.E. 

After a brief reference to the early forms of the steam engine, 
which were worked with low steam pressures and at low speeds, 
and to the demands that had of late arisen for high-speed motors, 
various kinds of rotary engines were referred to by the author— 
the purely rotary, such as the reaction wheel, the turbine, the 
toothed-wheel engine of blower type, and the Dudgeon engine ; 
and the reciprocating ro’ engine, in which there were neces- 
sarily intermittences, and alternate expansions and contractions 
of space effected by mechanical connections acting obliquely 
or excentrically. One difficulty attending reciprocating engines 
when they were worked at great velocities, the blow at each 
alternation of movement, had been got over by making the engines 
single-acting, so that the strain was always in one direction. 
Another difficulty, the weight of the reciprocating parts, which 
was met with only when these parts moved vertically, was avoided 
by duplicating the engines, so that the moving parts of the one 
balanced those of the other. The inertia of the reciprocating parts, 
instead of being objectionable, was advantageous, especially when 
high initial pressure of steam and a considerable range of expan- 
sion were employed. It appears from diagrams accompanying the 
paper that the inertia of the reciprocating masses might be largely 
utilised to compensate the inequalities of pressure during the 
stroke. The force necessary for acceleration during the first part 
of the stroke tended to balance the high pressures which were then 
acting on the piston. The force given out by retardation during 
the last part of the stroke made up in some measure for the defect 
of pressure resulting from great expansion of the working fluid. 
As their compensating influence increased with the square of the 
velocity, it became very important in high-speed motors, and it 
should therefore be taken into account in determining the strokes 
and weights of the reciprocating parts in relation to the operating 
pressures, 


DYNAMO-ELECTRIC MACHINES AND THEIR ENGINES. 

The second paper read was on “‘ Dynamo-electric Machines and 
their Engines,” by Mr. Gisbert Kapp, Assoc. M. Inst. C.E. 

In this paper the author summarised the improvements which 
had been made within the last few years in the design and con- 
struction of dynamo-electric machines and engines used to drive 
them. Starting with the mechanically imperfect machine first 
introduced by Gramme, he showed how, by degrees, the nature 
of the strains occurring in those machines became better under- 
stood, and engineers began to employ adequate means to meet 
those strains. Also how, by a better arrangement and pro- 
portioning of the various parts, the efficiency and power of 
these machines had been increased, while at the same time 
their weight and price for a given power had been reduced. 
Those improvements had i a been effected in the arma- 
tures and the field magnets. The former consisted in holding 
the wires firmly in place, and in admitting air to all parts 
of the wires, and in some cases also to the core of the arma- 
tyre. Another improvement consisted in su peed the core by 
80 lid metal spokes or arms, instead of by the old-fashioned wooden 
h ub. As regarded the field magnets, the substitution of soft well 
annealed wrought iron for cast iron had enabled the makers of 

mo machines to increase the electro-motive force from 20 to 
39 per cent., and also to obtain machines which were almost self- 
regulating. In consequence of the ventilation of the armatures, 
¢he density of current carried by the wires had been increased 
considerably, in some cases even up to 6000 ampéres per square 
nch, although the general practice was to employ only 2500 
amperes, The author next classified the dynamos, according 
to their armatures, into three great divisions—first, dynamos 
with armatures wound on the Hefner-Alteneck principle ; 
secondly, those with cylindrical armatures, wound on the Gramme 
principle; and, thirdly, those with disc armatures, wound on 
the Schuckert principle; and he gave a formula by which the 
electro-motive force created in any of these armatures could be 
calculated from the constructive data of the machines. The ques- 
tion of the length of conductor required for every volt of electro- 
motive force produced in the external circuit was next inquired 
into, and after certain assumptions, which were fairly in accord- 
ance with general practice, he found that the length of the con- 
ductor required to produce one volt was in the— 


Inches. 
6. circular core we ce ose os, 
7. 4, flat core 78°8 


Speaking of the intensity of the magnetic field in a dynamo 
machine, the author established the relation, that the total 


* number of lines of force passing across the armature could be 


represented as the ratio of the exciting power and magnetic resist- 
ance, the latter consisting of three parts: that properly due to the 
field-magnets, that due to the armature core, and that due to the 
air space between the paler surfaces and the surface of the arma- 
ture coil. The latter was assumed to be constant for all degrees 
of magnetisation, but the two former were supposed to increase in 
@ certain way with the intensity of magnetisation ; this increase, 
however, not being taken into account for low intensity. Formulas 
were then given for the magnetic resistance, from which it was 
found that dynamo machines with single horseshoe magnets 
required about 25 per cent. less wire than those with double horse- 
shoe magnets. ith regard to the influence of the size of 
dynamos on the electrical energy which could be obtained from 
them, the author found that in small and medium size machines 
the latter varied as the 34 power of their linear dimensions, and 
that the cost of manufacture varied as the 24 power, thus making 
the cost of the dynamo per lamp inversely as its linear dimensions, 
The influence of the electro-motive force on the cost of 
dynamos was shown by an example, which poonen that, for 
economical reasons, it was better to work with average electro- 


motive ferce, and that very high tension should only be employed 
if the expense for cables in the external circuits became very con- 
siderable. Detailed descriptions were given of nearly all the 
improved dynamo-machines now manufactured in England, in- 


cluding the Edison-Hopkinson, Mather and Platt, Paterson and 
Cooper, Elwell-Parker, Crompton, Greenwood and Batley, the 
Brush Company, the Giilcher Company, and the author’s dynamos. 
A table was also given which fren oe 5 some of the more important 
constructive data of the various dynamos described, especially with 
regard to the.density of current in armature and magnet wires, and 
the cooling surface provided to dissipate the heat which was neces- 
sarily generated by the current passing through those wires. As 
regarded the engines, the author maintained that the necessity of 
durability and economy in steam engines was as great if they were 
required to work dynamos, as in cases where they were used for 
driving mills, propelling vessels, or for any other purpose, and 
that, therefore, electricians should not be content with uneconomi- 
cal engines, or with those which were liable to break down. If 
engine makers maintained that the speed at which dynamo 
machines must be driven was too great to allow them to make a 
substantial engine, electricians must reduce the speed of the 
dynamo to suit the engine. 


FIRE-BRICK ARCHES AND SPARK ARRESTERS. 


THE Committee of the Master Mechanics’ Association on Smoke 
Stacks and Spark Arresters sent a circular to the various master 
mechanics asking for information as to results obtained with dif- 
ferent forms of smoke stack, smoke arch, and fire-brick arch. The 
following were among the answers received to the inquiries of the 
committee :— 

Mr. J. D. Barnett, Grand Trunk: ‘‘ A long and thorough test 
with fire-brick arches has shown that their expense in first cost, in 
repeated renewals, and in occasional injury to side sheets of fur- 
naces more than counterbalances any reduction in the fuel bill 
resulting from their use.” 

Mr. Joseph Weod, Pennsylvania Company: ‘‘The extended 
front gives better results as a spark arrester than the diamond or 
Smith stack. It slightly improves the steaming qualities, but does 
not save fuel. The fire-brick arch with and without the extended 
front has shown 12 to 15 per cent. economy of fuel. On one 
division of our line the dirty coal used forms large deposits on the 
flue sheet each trip. In order to remove these deposits, the fire- 
brick must be taken down, and the cost of removing and replacing 
the arch daily is greater than the saving of fuel. On another 
division, where the water is very bad, the crown sheet burns 
directly over back end of arch where the heat is greatest. With 
fairly good water and coal, however, very good results are obtained 
from the arch.” 

Mr. J. N. Lauder, Old Colony: ‘‘ Could see very little to be 
gained by the use of the fire-brick arch.” 

The following record of a test on the Cleveland, Columbus, Cin- 
cinnati and Indianapolis Railway was presented at the convention. 
The test was made in May, 1885 :— 


Ordinary smoke 
arch, ow compound 

8! » cone an: 

netting. 

I. | III. IV. 

\Fire-brick! No Fire-brick No 
| arch. | arch, arch.| arch. 


Coal burned, Ibs. .. .. ..| 24,532 23,664 25,000 28,400 
Water evaporated, lbs... .. | 144,844 144,800 148,068 148,528 
Lbs. water evaporated per lb. 


oe 5°00 612 5°92 5°22 
Equivalent evaporation from 

and at 212° Fah. .. .. .. 707 710 6°27 

ibs. eoalpercarmile .. .. 77 7°60 7°87 771 


L 
Lbs. water percarmile.. .. 
Coal burned per sq. ft. of 


grate perhour .. .. .. 75°80 76°37 8466 96°46 
Water evap. per sq. ft. of 

grateperhour .. .. ..| 447°65 450°54 501°44 504°50 
Running time, mi a 1,100 1,092 1,004 1,001 
Time for stops, minutes as 2 208 176 214 
Total time on tests, minutes 1,300 1,300 1,180 1,215 
Temperature of feed-water | 

degrees Fah... .. .. ..| 63°} 63° 62° 64° 
Average boiler pressure, lbs. | | 

“eRe 126 128 127 120 
Passengercar mileage .. ..| 3,152 | 3,112 3,168 3,680 
Engine mileage 552 552 552 552 
Average No. cars pertrain ..| 5°71 5°63 5°73 6°66 


Nore.—On account of change in time card, the car mileage and speed 
of train were both increased in test No. 4. 

Great care appears to have been taken to accurately measure the 
consumption of coal and water. The coal used was not of good 
quality, and formed a heavy incrustation on the flue sheet. 

The committee, which consisted of Messrs. W. F. Turreff, 
Cleveland, Columbus, Cincinnati, and Indianapolis; George B. 
Ross, New York, Lake Erie, and Western; and W. T. Smith, 
Kentucky Central, arrived at the following conclusions :— 

**(1) Where a railroad company has the advantage of vp a 
tively pure water and coal it would be justified in the use of the 
smoke arch on account of economy of fuel, and not otherwise. 

**(2) An extension front end, when properly constructed, makes a 
very satisfactory spark arrester, and, consequently, is less injurious 
to paint, and adds to the comfort of passengers. It does not save 
much fuel. 

**(3) With comparatively pure water and fuel, the extension 
front end and brick arch can be used in conjunction, with advan- 

both in cleanliness and saving of fuel. 

“*(4) The Hunter spark arrester seems to have some merits with 
light trains. No other devices seem to have any merits as spark 
arresters as far as reported.” 


THE PHYSICAL SOCIETY. 


At the meeting of this Society held on November 28th, 1885, 
Professor F, Guthrie, president, in the chair, Mr. T. H. Blakesley 
was elected a member of the Society. The following communica- 
tions were read :— 

“On the Calibration of Galvanometers by a Constant Current,” 
by T. Mather. A current is passed through the coils of a galvano- 
meter, which may be of any form, the galvanometer is turned in a 
horizontal plane through any angle, which need not be recorded, 
and the deflection @ of the needle noted. The current is then 
broken, and the needle swings back, taking up its position in the 
magnetic meridian. The angle through which it turns to do this 
is also noted, 5. This is repeated with the galvanometer in various 
positions, and with the same current, and a curve is drawn, 


showing the relation between the values of = : and correspond- 


ing values of 9. When the instrument is now used in its normal 
position, it is readily seen that a current producing a deflection @ 


of the needle is proportional to the value of a corresponding 


to @ obtained in the calibration experiment, which may be read off 
at once from the curve. . 

“On a Machine for the Solution of Cubic Equations,” by Mr. 
H. H. Cunyngham. This machine the author believes to be the 
only one hitherto constructed that gives the imaginary as well as 
the real roots of a cubic equation. A cubical parabola is drawn 
upon paper, the ordinates being the cube roots of the correspond- 
ing Hm vd . To find the roots of a cubic, first reduce it 
Cardan’s rule to the form «* - Ax - B= 0, Then measure o' 
along Ox a distance equal to B, and from this point T draw a line 
making an angle equal to cot. ~1A with Oz. The ordinates of the 

ints where this line cuts the curve are the roots of the equation. 

‘o find the imaginary roots when they exist, first find the real root 
as before, From this point draw a tangent to the branch of the 


curve the other side of Oy; then if this line cut the axis of x at 
a point Q, and a be the real root, the two imaginary roots are 

2 a 

Instead of actually going through the construction as above, the 
operation is preferably performed by applying a protractor with a 
tangent scale to the curve with its centre xt, setting and reading 
off the point of the curve cut by its edge. 

**On a Machine for the Solution of Equations,” by Mr. ©. V. 
Boys. After mentioning Mr. Hinton’s apparatus lately shown to 
the Society, and briefly describing Mr. Kemp’s equation machine, 
Mr. Boys explained a machine he had pen as consisting of a 
system of beams, each provided with a pair of pans, and working 
upon a fulcrum at the middle. the pans of the first beam are 
marked + a and — a; those of the second, — b and + b; the next, 
+ cand —c; andso on. Into these, weights equal in value to 
the coefficients a, b,c, &c., of an equationa + be +cx?+....=0, 
are to be placed. A sliding joint is arranged to connect a point 
opposite the positive pan of each beam with a rib at the back of 
the next lower one, Alternate beams are placed opposite one 
another, and each set can be slid past the other, the peculiar con- 
necting joints being able to slide past the fulcra and the ag on 
each beam. ‘To solve an equation, the coefficient weights are 
placed in their pans, and the two sets of beams are made to slide 
past one another. At certain positions the beams change the 
direction of inclination. These positions of balance are noted on 
a scale, the readings of which are roots of the equation, When 
there are not more than two impossible roots the machine will find 
them. For this purpose the real roots are first found and divided 
out, the resulting quadrations being placed on the machine. Instead 
of a change of inclination of the beams, a maximum or minimum of 
pressure is observed by a spring balance. The reading of the scale 
is then the real _ of the root, and the square root of the pres- 
sure the impossible part. 

Mr. A. Hilger exhibited and described a new driving clockwork, 
of isochronous motion, regulated by a fan governor; and a new 
direct vision spectroscope. 


THE RIBBLE AND Preston Docks.—The Preston Corporation 
propose, by the Bill now before Parliament, to have authorised 
a new channel, being a deviation of the already authorised diver- 
sion of the river Ribble, commencing where the authorised diver- 
sion meets the boundary between the township of Penwortham 
and Howick, and terminating at the western face of Penwortham 
Bridge, abandoning the previously arranged diversion. They also 
desire to be able to require the justices of the peace for the county 
of Lancaster to pull down Penwortham Bridge after the comple- 
tion of the bridge authorised by the Act of this year; and further, 
to extend the boundaries of the municipal borough of Preston, so 
as to include portions of the township of Penwortham. 

THE PROGRESS OF Basic OR THOMAS-GILCHRIST PROCESS FOR 
TWELVE Montus ENDING SEPTEMBER 30TH, 1885.—The total make 
of steel and ingot iron made from phosphoric pig during this period 
amounts to 945,317 tons, being an increase over the makes for the 
previous twelve months of about 10 per cent. It is noticeable that 
of this make no less than 600,183 tons was ingot iron containing 
under *18 per cent. of carbon, used for wire, sleepers, tin-plates, 
tubes, boiler and ship-plates, &c. The makes of the various 
countries are as follows :— 


Tons. Tons. 
England.. .. 145,707; of this 70,813 contained under ‘18’/, carbon. 


France .. .. 130,582; of this 62,390 ” ” ” 


Belgium and 
other coun- 51,514; of this 42,118 
tries .. ..) 


945,317 tons 600,183 tons 

INTERNATIONAL EXHIBITION OF IMPLEMENTS FOR KILLING 
PARASITES ON VINES.—The following circular has been issued. 
We are not responsible for the grammar :—‘‘ H.E. the Minister of 
Agriculture, Industry, and Commerce in Italy, in order to favour 
and facilitate the application of the remedies in solution, powder, 
or mixture against the cryptogams and ites of the cultivated 
plants, and especially the use of the milk calx against the perono- 
spora—mildew—of the vines, by a decree of the 9th November 
established to open an International Exhibition, with prizes for 
pumps, watering and pulverisation implements. The Exhibition 
will take place at Conegliano, in the Royal School of Vineculture 
and Oenology. The following prizes will be awarded :—One gold 
medal and 500 lire ; theee silver medals and each one 150 lire; five 
bronze medals, The Ministry of Agriculture will also purchase 
rewarded implements to the value of 1000 lire, for distributin 
them to the Agrarian Government deposits, practical and specia 
agricultural schools. Exhibitors must a my for admission to the 
* Direzione della R. Scuola di Viticoltura ed Enologia in Conegliano’ 
not later than the 22nd February, 1886, The demand must con- 
tain a short description of the instruments and the price of each 
object which one wishes to exhibit. Italian and foreign inventors 
and makers or their representatives must present their machines 
to the model farm of the same R. School, for the 1st March, 1886. 
On the 2nd of March and following days will take place the trials 
and experiments of comparison, to which may assist proprietors 
and viticulturists. The jury that awards the prizes will present. 
within twenty days from the close of the Exhibition, special 
reports about the exhibited instruments, which reports will be 
printed in the Bollettino di notizie agraric of the Ministry of 
Agriculture.” 

LIVERPOOL ENGINEERING Socrety.—The usual fortnightly meet- 
ing of this Society was held at the Royal Institution, Colquitt- 
street, on Wednesday, December 9th, when the president, Mr. W. 
E. Mills, delivered his retiring address, After a few preliminary 
remarks, the author stated that he proposed to give a short review 
of the art of engineering, looked at in a threefold aspect :—(1) 
What it had been in the past. (2) What it is now in the — 
(3) What it is likely to be in the future. In the first division, 
the engineering works of the ancient Egyptians were described, 
and the first faint indications of the use of steam power by Hero, of 
Alexandria. The aqueducts, roads, and fortifications of the Roman 
Empire followed, and their improvement, and the development of 
military engineering which took place during the middle ages, were 
next coasidered and illustrated. The advancement of the steam- 
engine from Newcomen to Watt was described in detail, and the 
achievements of Telford and Brindley, in designing and improving a 
system of roads and canals respectively, were recounted, The 
introduction of railways, the locomotive engine, and steam navi- 
gation, served to bring the first part to a conclusion. In the second 
division the various improvements in the steam engine, especially 
in its application to agriculture, and the design of structures, such 
as bridges and roofs of large span, were touched upon. The 
development of electricity in its applications for lighting and 
motive power was t , together with its attendant inventions 
of the telephone, microphone, and photophone, while the extended 
use of hydraulic power received, special mention, The third 
division was occupied with speculations on the probable nature of 
the future direction and scope of the various subjects treated of in 
the preceding he ion of the add was devoted to con- 
siderations on the education best fitted for those who intend to 
become engineers. The want of technical schools throughout the 
country, of which Sir William Fairbairn had pointed out the 
necessity more than thirty years ago, was strongly commented 
upon, while the appointment of a Professor of Engineering at 
University College was regarded with much satisfaction as a step 
in the right direction, and all—especially students—were urged to 
avail themselves fully of the advantages offered by means of the 
classes and lectures now set on foot, 
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RAILWAY MATTERS. 


THE Transcaspian Railway has been opened for traffic as far as 
-Askabad, 


THE extension of the interlocking of points and signals on the 
block system has made considerable progress on the Victorian rail- 
—— The Westinghouse brake system and the Wood system are 
to be permanently adopted. Wood's brake especially is to be used 
‘in mixed traffic. 

Durinc the six months that the Inventions Exhibition was open 
‘about 3,700,000 visitors passed the turnstiles, and the South- 
Western Gazette says that of this number one out of every hun- 
dred, or 37,000, travelied by the South-Western Railway, taking 
tickets which included admission, 

THE new railway proposed by the St. Helens and Wigan Junc- 
tion Railway Company will join the company’s lines with those of 
the Cheshire Lines Committee, and affect Lowton, Haydock, 
Ashton-in-Makerfield, Windle, Eccleston, Knowsley, Kirby, West 
eal Croxteth Park, Prescot, Heston, and Walton- 
on-the-Hill, 


THE Salford Corporation Bill, now before Parliament, is another 
amending Bill of the Manchester Ship Canal Act, giving to the 
Corporation of Salford power to contribute towards the funds of 
the Canal Company and nominate one or more directors on the 
Board of the company, also empowering agreements between the 
-corporation and the company. 


From the latest returns to hand, we learn that the total number 
‘of passengers carried on the Rangoon Tramways since the opening 
in March, 1884, is 3,622,936. Only one accident has occurred, and 
that was of such a trivial nature that no compensation was claimed. 
Three cars are usually attached to each engine, conveying some 
= people, The average coke consumption is less than 9 lb, per 
mile, 


THE American Railroad Gazette reports the construction of 128 
miles of new railroad, making a total of 2258 miles thus far this 
year, against 3192 miles at the corresponding date in 1884, 5279 
miles in 1883, 8731 miles in 1882, 6008 miles in 1881, 4946 miles in 
1880, 2987 miles in 1879, 1777 miles in 1878, 1867 miles in 1877, 
1931 miles in 1876, 1128 miles in 1875, 1594 miles in 1874, 3288 
miles in 1873, and 6106 miles in 1872. The new track reported is 
still below that of any year since 1878, and appears likely to con- 
tinue so until the end of the year. 


AN electric tram-car with Mr. Reckenzaun’s motor made its first 
appearance in Berlin on the 12th inst. with great success. The first 
trial run on the line to Moabit took place at night, in presence of the 
engineer and directors of the Berlin Street Tramways Company, and 
officers of the municipality and police. In spite of the unfavour- 
able state of the road, the rails being choked with snow and ice, 
the car proved to be under perfect control, starting, stopping, and 
reversing at will, and passing the sharp curves and inclines with 
perfect ease, 

ACCORDING to a recent report on Victorian railways, rates have 
been considerably reduced to give accommodation to agricultural, 
mining, building, and other industries, but it is worthy of note, in 
view of the introduction of a Railway Freights and Charges Bill in 
the United Kingdom, that the ‘‘ equal mileage rate,” so often 
demanded by our own Railway and Canal Traders’ Association, 
has not s the test of practice in the southern hemisphere. It 
has been found necessary to modify the scale, so as to enable the 
— in the more distant part of the country to compete in the 
market, 


ENTRANCE to the Victorian Government Railway service can 
only be attained by open competition. Four examinations have 
been held; at the last one there were 1780 applicants for 200 places. 
From the number of applicants about one-third are selected by 
ballot and are allowed to compete. Experience has shown that 41 
per cent. of those examined satisfy the requirements. The right 
to pick the best men from the whole number of applicants was 
thus abandoned, but the Commissioners now state that the system 
has worked fairly well, and that the ballot, combined with sub- 
sequent competition, secures a fair average of ability. 


On the narrow gauge track between Paw Paw and Lawton, 
Mich., a telephone line has been constructed with the object of 
placing a moving train in communication with stations in either 
direction, or with other moving trains. One question had to be 
settled by trial, namely, whether the contact of a rod moving 
swiftly along the wire would be steady enough to transmit an even 
current, The working of the apparatus described proved satis- 
factory. American papers say conversation in the cars while 
rupning ata rapid rate was held with the stations on either side 
with no more difficulty than between two common telephone 
stations, It is reported that the Union Pacific officials are coming 
there shortly to investigate the workings of the apparatus, pre- 
paratory to putting it into use upon their road. 

DvRING the twelve monthe the North London Tramways Com- 
pany’s steam line has been opened for traffic, there has not been, we 
are told, a single accident on the road, although a large number of 
carts drawn by two or four horses are continually passing along 
to and from Covent Garden Market and Enfield, the drivers 
frequently being asleep. In fact, the horses gradually get so 
accustomed to the engines that they move off the line as soon as 
they hear the bellring. The average consumption of coke is 91b. 
per mile, The line has been extended from Seven Sisters’-road, 
and the engines have given such satisfactory results that ten new 
ones are to be ordered, making twenty-five in all. This line when 
worked by horse power was, we believe, always worked at a loss 
during winter, but since steam has been introduced a profit has, 
we are informed, been realised. 


In reporting on the accident which occurred on the 24th August 
at Larbert Junction, on the Caledonian and North British Rail- 
ways, Major-General Hutchinson says:—‘‘This accident was, in 
all probability, the result of the fracture of the steel crank axle of 
the engine drawing the train. The axle had certainly done good 
work, having run over 210,000 miles, nearly double the number of 
miles—120,000—which are stated in the ‘ Minutes of the Institu- 
tion of Civil Engineers,’ vol. xxx., to represent the average life of 
a crank axle, and 24,000 miles more than the average mileage of 
the forty steel crank axles which broke in the nine months ending 
30th September, 1885. It is, he thinks, a grave question whether 
it is wise to continue to run crank axles after their mileage has 
reached a certain amount—to be fixed after careful consideration— 
especially in the case of steel axles, which often give such little 
warning before fracture.” 


Or the 640 tires which failed on our lines during the first nine 
months of this year, 13 were engine tires, 9 were tender tires, 2 
were carriage tires, 12 were van tires, and 604 were wagon tires ; 
of the wagons, 446 belonged to owners other than the railway com- 
panies ; 568 tires were made of iron and 72 of steel; 19 of the 
tires were fastened to their wheels by Gibson’s patent method, 6 by 
Mansell’s, and 2 by Beattie’s, none of which left their wheels when 
they failed ; 604 by bolts or rivets, 2 of which left their wheels 
when they failed, and 9 by other methods, one of which left its 
wheel when it failed ; 21 tires broke at rivet-holes, 4 at the weld, 
89 in the solid, and 526 split longitudinally or bulged. Of the 269 
axles which failed, 158 were engine axles, viz., 132 crank or driving, 
and 26 leading or trailing; 11 were tender axles, 4 were carriage 
axles, 93 were wagon axles, and 3 were axles of salt vans. 40 
wagons, including the salt vans, belonged to owners other than the 
railway companies, Of the 132 crank or driving axles, 92 were 
made of iron and 40 of steel. The average mileage of 91 iron axles 
was 221,487 miles, and of 40 steel axles 186,352 miles, Of the 
206 rails which broke, 103 were double-headed, 94 were single- 
headed, 8 were of the bridge pattern, and 1 was of Vignoles’ pat- 
tern; of the double-headed rails, 56 had been turned; 39 rails 
‘were made of iron and 167 of steel, 


NOTES AND MEMORANDA. 
eee London, last week, 2504 births and 1474 deaths were regis- 


In Greater London, 3292 births and 1857 deaths were registered 
last week, corresponding to annual rates of 33°0 and 18°6 per 1000 
of the population. 

IN a well-known engraving and litho-zincographing establishment, 
where electric lights are largely used for photographing, the gas is 
often lighted by simply holding a piece of wire from a speaking tube 
to gas burner or from another gas pipe to gas burner. 


M. according to a in Dingl. Polyt. J., eclvii. 210, 
finds that fats may be saponified by means of sodium chloride, by 
passing an electric current through the solution, and using suitable 
y+ eta The products obtained are soap, glycerol, and free 
chlorine, 


M. Fayor concludes that the absorption of atmospheric oxygen 
by coal-dust usually produces the rise in temperature to which 
spontaneous combustion is due. He finds that lignite is ignited at 
the low temperature of 300 deg., anthracite at 575 deg., and other 
varieties of coal, in powdered form, at intermediate temperatures. 

THE deaths registered during the week ending December 12th in 
twenty-eight great towns of England and Wales corresponded to 
an annual rate of 20°3 per 1000 of their aggregate ulation, 
which is estimated at 8,906,446 persons in the middle of this year. 
The six healthiest places were Bradford, Brighton, Leicester, Sun- 
derland, Bristol, and London. 


THE casualties at sea during the years 1883-4 resulting in serious 
damage arising from the same causes were as follows :—Through 
defects, 37; errors, 96; weather, 380; breakdown of machinery 
and explosions, 138; other causes, 78; while the cases of minor 
damage were—through defects, 115; errors, 190; breakdown of 
machinery and explosion, 113; stress of weather, 909; and other 
causes, 217, 


In a paper on the “‘ Elementary Analysis of Gases by Combus- 
tion,” by A. Ehrenberg, given in abstract in the Journal of the 
Chemical Socicty, it is said that mixtures of gases containing oxides 
of nitrogen, and therefore not giving good results on eudiometric 
analysis, yield satisfactory results as regards the percentage con- 
tents of carbon, hydrogen, and nitrogen, if burnt in the usual way 
for nitrogenous substances. The author figures and describes a 
gas pipette especially ‘designed for the measurement and trans- 
— to the combustion-tube of such gaseous mixtures or 
substances. 


THE Trieste papers give accounts of a very interesting though 
startling occurrence at the beginning of this month at the little 
village of Grahovo, near Fiume. The following might be advan- 
tageously supplemented by more definite particulars :—“ At eight 
o'clock in the evening the people felt the ground slipping away 
from under their feet, and cracks began to appear in the walls of 
the houses. Those who were indvors rushed out, taking with them 
whatever they could carry, and thus no life was lost. About mid- 
night a great moaning sound was heard from underneath, while 
the ground continued to slide away slowly. This, mingled with 
the sound of the falling houses, created great terror among the 
inhabitants. Next morning only two houses were still standing, 
and the sliding of the ground continued during great part of the 
day, varied by clefts in the soil and dull detonations.” 

THE total output of steel and ingot iron made from phosphoric 
pig by the Basic or Thomas-Gilchrist process during the twelve 
months ending September 30th, 1885, amounts to 945,317 tons, 
being an increase of about 10 per cent. upon the make of the pre- 
vious twelve months, Of this year’s make no fewer than 600,183 
tons were ingot iron, containing under 0°18 per cent. of carbon, 
and were used in the manufacture of wire, tin-plates, tubes, 
sleepers, boiler and ship plates, &c. The makes of the various 
countries included under the above gross total were:—England, 
145,707 tons; Germany and Austria, 617,514 tons; France, 130,582 
tons; Belgium and other countries, 51,514 tons; total, 945,317 
tons. Out of the foregoing England made 70,813 tons containing 
less than 0°18 per cent. of carbon; Germany and Austria, 424,862 
tons; France, 62,390 tons; and Belgium, &c., 42,118 tons, giving 
the total of 600,183 tons. 

In an article on ‘‘ The Use of Oil at Sea,” by Lieut. John P. 

Holditch, R.N.R., the author says :—‘‘ The results I have obtained 
are these. Fish or colza oil only is of any good, it does not matter 
how dirty it is, as long as it is not thick. Paraffin is too thin; 
paint oil too thick. Running before a gale naturally expends much 
more oil than ‘laying to,’ you have so much more water to oil. 
Carefully expended, one quart in three hours for running, one pint 
in four hours for laying to, will be sufficient. The means I used 
was a canvas bag (No. 6) with large holes stabbed with a needle. 
I have heard of a bundle of oakum being saturated with oil, and 
then put in a coarse gunny bag, which I think would admit of a 
thicker oil being used for the time. The place for towing is un- 
doubtedly forward, not aft. Whether in head-reaching oil could 
be used successfully I cannot say, but I doubt it. When running 
dead before the wind tow from each cathead, and the ship is as 
safe as anything can be at sea.” 


THE usual nonsense about priority of invention has attacked the 
incandescent lamp. It is claimed for Belgium that in 1838 Jobard, 
of Brussels, proposed as a source of light a small carbon in an 
exhausted receiver, and rendered luminous by means of an electric 
current. De Chanzy, in 1844, repeated these experiments, and 
patented the divisibility of the electric light. About the same 
time Starr, of Cincinnati, constructed a lamp with a platinum 
wire, which King afterwards replaced by a filament of carbon. 
Staite employed iridium in 1848, and in 1859 Du Moncel indicated 
the different tissues that, when carbonised, gave the best effects 
of incandescence. Finally, M. Soinzee, on November 5th, 1879, 
obtained a patent in which, it is claimed, are given all the essen- 
tial conditions for the sd a as now known, as to the kind of 
carbon employed, the form and section of conductor, the means 
for its preservation, and the nature of the receiver or globe. It is 
always the case when a man succeeds in overcoming the practical 
detail difficulties that your men of generalities come forward and 
say the same thing was done by so-and-so, though it’s rarely 
true. 


In a paper on the “‘ Relation of Expansion of Substances in the 
Gaseous, Vaporous, and — States to Absolute Temperature,” 
by C. Schall—Ber, xviii. 2063-2067—the author says that, accord- 
ing to the molecular theory of gases, the relation of pressure, 
volume, velocity of molecule, i absolute temperature, is expres- 

sible thus: a YT”? supposing Mariotte’s law to be 
rigidJy exact. But gases are far from being ideally perfect, espe- 
cially near their points of condensation; for the vapours of liquid, 
when superheated, have a higher coefficient of expansion than 
_— gases, ae the above — are expressed by the formula 

) ord’ =d (x) However, this can only 
be considered as an approximation, inasmuch as vapours near their 
liquefaction point quickly decrease in volume up to a certain 
temperature, and from thence more slowly decrease. In _ this 
paper this last point is more particularly illustrated, especially in 
the case of liquids: which dissociate either into heterogeneous or less 
complex molecules at temperatures slightly above or at their boil- 
ing points—such as acetic and formic acids, halogen-derivatives of 
paraffines, &c. Again, if perfect gases expand according to the first 
of the above — and superheated vapours according to the 
second, then the increase of volume of liquids is approximately 


represented by the formula s = ( ys, which is illustrated in 
1 1 


the case of phosphorus trichloride—Comp. Mendeléeff, Trans. , 1884, 
126-135; Thorpe and Riicker, ibid., 135-144, : 


“MISCELLANEA. 


Ir a poy that the serious lift accident in Birmingham was dze 
entirely to the action of the eleven men who rushed into what was 
merely a light goods, or 10 cwt. lift. 

SEVERAL gangs of men are now engaged in digging trial shafts 
in Cheshire along the line proposed to be taken by the Manchester 
Canal between Eastham and Runcorn. The engineers are staking 
out the course of the canal through Cheshire. 


Mr. Frep. W. BREAREY, F.S.Sc., Hon. Sec. of the Aeronautical 
Society of Great Britain, has been commissioned by the executive 
of the Liverpool International Exhibition to aid them in organising 
an Aeronautical Exhibition in connection therewith, for the open- 
ing in May, 1886. 

A copy of the City Diary and Almanack for 1886 has reached us. 
It is a very handy little octavo diary with a week on a page, and 
containing a deal of information of the usual diary guide kind, 
added to information concerning City affairs and institutions 
which is not to be found in other diaries. 

TuE transfer of the works of the Blackpool Water Company is 
to be provided for by the Blackpool Improvements Bill, enabling 
the Corporation to carry on the business of the company, and to 
supply good water, in addition to the district supplied by the com- 
pany to Marton, so far as it lies in the parish of Poulton-in-the- 

ylde. 

THE contract for making the reservoirs for the Cardiff Corpora- 
tion in the Taff Valley has been given to Mr. Jones, who, in con- 
nection with Mr. Upson—Jones and Upson—has done good work in 
the district. The question of conveying materials will be one of 
importance, and it is suggested that either a short railway or a 
tramway along the highway will be imperative. 

TELEPHONIC communication between Paris and Rheims has been 
opened to the public. The distance is 172 kilos., but the electric 
resistance to be overcome between the two points is estimated at 
217 kilos. The ordinary telegraphic wire is utilised for the pur- 

, but there is a special telephonic station in the Plain of St. 
Denis, at the Pont de Soissons. The tariff is one franc for five 
minutes’ conversation. 

THE Manchester Ship Canal Bill will raise again the principle 
which has already been so much discussed in both Houses of 
Parliament as to the advisability of permitting companies to pay 
dividends out of capital. It is proposed to ask for this power— 
which, it will be remembered, was granted this year in the case 
of the Regent’s Canal scheme, after, however, some debate and 
several divisions—in connection with the Manchester Ship Canal. 

THE awards of the international juries of the Inventions Exhibi- 
tion have been published, ‘‘ Confirmed and issued by the Jury 
Commissioners ;” but as the revised awards are not indicated, we 
must refer our readers to the pamphlet. It is not clear what is 
meant by the word “‘confirmed” in the above quoted sentence, 
inasmuch as the Jury Commission was appointed ider the 
awards, and did revise a large number of the obviously unfair, and 
some of the glaringly unjust awards. 


At the last meeting of the Metropolitan Board of Works, a 
report was presented recommending ‘‘ That the committee be 
authorised to expend a further sum of £3260 in respect of the 
deodorisation works for the treatment of sewage in progress at 
Crossness Pumping Station. That 2000 tons of manganate of soda 
and 1000 tons of sulphuric acid be obtained for the purposes of 
deodorisation and treatment of sewage next year, and that an 
advertisement be forthwith issued inviting tenders for the supply 
of those quantities ; and also for the supply, under the authority 
of the preceding recommendation, of 100 tons of caustic soda ; 
and that the tenders be opened at the meeting of the Board on 
the 8th of January, 1886.” It was stated that the chief engineer 
and chemist to the Board had reported that, in pursuance of the 
experiments which had been carried out at the sewage outfalls at 
Crossness, 494 tons of solid matter had been pressed from the 
sewage, of which quantity 183 tons had been taken away by those 
to whom it was given, at their own cost, and 128 tons had been 
used in burning and other experiments, there being left at the 
pumping station at the present time upwards of 180 tons.. The 
recommendation was agreed to. 

THE following concerning the electric light towers of Savannah 
is an interesting record of the permanent character American 
electrical engineers seem to think it necessary to give their light 
towers. The high electric light tower at the intersection of 
Liberty and Habersham-streets, says the Savannah News of 
November 16th, fell with a tremendous crash at six o’clock last 
night. The fall was caused by a runaway mule striking the tower. 
No one was hurt. The towers were put up about three years ago. 
They are anchored in a foundation of brick and cement, and were 
considered very strong. This tower is the third one that has fallen 
in Savannah: One at Huntingdon and Price-streets toppled over 
before it was finished. About a year ago a freight car in the 
Central Railroad yards jumped the track and crashed against the 
tower by the passenger shed, bringing it down. Two or three of 
the structures are 185ft. high. They are ascended by an automatic 
elevator, which, when not in use, is kept locked a few feet above 
the ground. Some months ago a painter who had been coating 
one of the towers got out of the elevator cage before fastening it. 
The cage at once started for the top, gaining in 5; the higher it 
went. When it struck the top platform the whole top was broken 
off. Not long ago a tower in Macon was knocked down by a mule. 


THE annual meeting of what has hitherto been known as the 
Manchester Association of Employers, Foremen, and Draughtsmen, 
but which by special resolution passed at the above meeting, the 

bers have decided shall in future be designated as the Man- 
chester Association of Engineers, was held on Saturday at the 
Grand Hotel, Manchester. Alderman W. H. Bailey, C.H., the 
president of the A iation, who pied the chair, was 
unanimously re-elected to fill the office of president during the 
ensuing year, and, in briefly thanking the members for the honour 
they had conferred upon him, said the office of president of that 
society was a position of which any man ought to be proud. 
Amongst their bers was the Mayor of Salford, and two others 
—Messrs. Mather and Peacock—had been elected members of 
Parliament. During the past twelve months the} society had 
made most gratifying progress; they had had a greater accession 
of members than during any previous year; financially they were 
also in a better position than at any former period, and in every 
respect the society was stronger and healthier than at any time 
during its existence. With the re-election of Mr. Alderman Bailey 
as president, Mr. Thos. Ashbury, C.E., remains the past-president, 
pak the remaining offices were filled up. 

Tue Electrical World makes some remarks on secondary batteries, 
which are, toa great extent, true also in this country. It says: 
“There has for some time been very little activity manifested here 
in the domain of the storage battery, and this seems all the more 
strange in view of the progress which had been predicted to take 
place. It would appear, however, that this is only the calm pre- 
ceding the tempest, for we understand that a powerful syndicate 
has taken up the subject, and judging from the stamp of the men 
included in it, great things are in store for the ‘storer.’ It would 
be premature to announce anything definite, but we are informed 
that active preparations are now being made for a thorough work- 
ing of the accumulator field, and by men who have made their 
mark in other electrical enterprises. The storage battery in the 
past has perhaps suffered most at the hands of its friends in pre- 
dicting too much and too early. As a consequence, the true per- 
formance of the cell, being behind the predictions, has caused it to 
be looked upon with distrust. We regret the weakness of some 
interested men who make statements regarding the application and 
power of storage batteries knowing them to be untrue. It is such 
men who undermine public confidence, and one failure due to them 


is scarcely remedied by a dozen successes of more conservative ~ 


workers,” 
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LARGE THICK SLURRY PUMPS. 


MR, A. H, BEASLEY, UXBRIDGE, ENGINEER. 


| 


BEASLEY’S LARGE THICK SLURRY PUMPS. 
THE accompanying engravings show a massive set of three- 
throw thick slurry pumps designed and made by Mr. A. H. Beasley, 
engineer, of Uxbridge, for Messrs. Coles, Shadbolt, and Co., 
Portland cement manufaeturers, of Harefield and Caledonian- 
road, London. They are of 
very massive construction, 
designed to work at a 
pressure of 120 lb. per 
square inch. 
on very heavy 
the bed plate having raised 
flanges with pockets cast in, 
as shown, to carry the hold- 
ing-down bolts of the pump 
barrels and also for the A 
frames, thus enabling bolts 
to be used instead of studs. 
The plungers are 13in. 
diameter, 12in. stroke, 
working through steadying 
brackets bolted to the A 
frame, the centre bracket 
thus connecting the {frames 
together as shown. The 
connecting rods are of forged 
scrap iron 3in. in diameter. 
The main shaft is of steel 
6in. diameter. The bearings, 
which are of gun-metal, are 
all made of unusual length, 
and the valves are of a new 
construction, and made so 
that they may be seen at 
work and of easy access, the 
covers through which their 
stems pass being fitted with c) 
hinged bolts turning on a 


N 


= 


a pin as shown. These N é 
pumps stand about 10ft. in 
height, and the whole weight NN 


is over 10 tons. They are 
capable of pumping fifty 
cement tons of slurry, equal to about 150 tons liquid slurry, 
in about three hours driven at the slow speed of eight strokes 
per minute, and have given great satisfaction. The plunger 
guides are of the full size of the plungers, thus giving 
large wearing surface. The caps of the bearings of the 


a> 4 


pinion shaft are made specially light, so that in case of 
anything getting between {the gearing the caps may give way 
in preference to anything else. It is particularly noticeable 
that the pumps are used for pumping thick slurry from the 
backs into the drying chambers. 
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STEVENS’ RAIL FASTENINGS. 

Tue fastenings illustrated by the engravings below have been 
made by Mr. F. W. Stevens, Exec. Eng., and are being tried on 
the Great Indian Peninsula and the Bombay and Baroda Railway. 
In the place of the ordinary wedge Mr. Stevens uses a cast iron 


box in two pieces. In Fig. 1 is the elevation of the cast iron box 
on the right-hand side, and E, a wrought iron split wedged key. 
The box is divided into two parts, the inner part having one 
tooth on the top, and the outer having two teeth on the 
top, the former working into the latter, as shown in Figs. 2, 3, 


CD 


| | 


and 4, The two outer teeth project slightly on the upper outer 
side, and rims are pl at the sides to secure the ee from 
sliding laterally. The space between the two rims is about 
4 to ,°; of an inch wider than the width of the jaw of chair, to 
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ensure the box keys fitting all chairs, which are supposed to be 
of one pattern, but which vary in size by that amount. The 
outer part with two teeth, Figs, 3 and 4, is made to slope and 
fit the profile of the jaw of the chair; the inner portion of box at 


bottom has a fillet on each part, and the interior of the box is 
wedge-shaped longitudinally to take the wrought iron key, 
which is split up about one-fourth of its length, and which is 
also wedge shaped to fit the box, as shown in Fig. 3. The box 


is placed between the chair and rail, after which the wedge or 
key is inserted and driven “home,” and the split end of the 
same opened about half an inch, making the whole secure. An 
alternative form is the cast iron block piece for connecting rails, 
shown at Fig. 4, as employed as a joint chair, but the same form 
is used in a small width for ordinary purposes. Fig. 6 shows 
the fish plate with steel stud pins screwed and rivetted in, the 
block, and the key. 


Tue LATE Sik WILLIAM SIEMENS.—A biography of this eminent 
man is being prepared at the desire of the executors by Dr. William 
Pole, F.R.S., Honorary Secretary of the Institution of Civil 
Engineers, and author of the Life of Sir William Fairbairn, Bart. 
Dr. Pole will be grateful for the loan of any of Sir William’s letters 
or for any information of importance, Address, Atheneum Club 


A Larcr TorPEpo Boat.—A large torpedo boat of a distinctly 
new type, having rotating conning towers, to each of which is 
attached a couple of Whiteheads, and built by Thornycroft and 
Co., has just Sesn tried for speed at Portsmouth. She is 125ft. 
long, the largest torpedo craft of the kind received, and is one of 
the fifty first-class torpedo boats ordered by the Government from 
Messrs. Thornycroft, Messrs. Yarrow, and Mr. White, of East 
Cowes. Some slight defect in the a gearing, which caused 
the double rudder to jam, arrested the trial for endurance, but the 
runs on the meas mile were completed, the mean of six giving 
the extraordinary speed of 20°9 knots per hour. As soon as the 
defect has been remedied the boat will be driven continuously for 
six hours for the of ascertaining the amount of fuel con- 


sumed per hour with the engines working at full power. 
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TWIN SCREW ENGINES OF H.M.S. SCOUT. 


MESSRS. J. AND G, THOMSON, CLYDEBANK, ENGINEERS. 


\ 


ENGINES OF H.M. TORPEDO CRUISER SCOUT. 


THESE engines were constructed by Messrs. James and George 
Thomson, of Clydebank. They are two independent sets 


driving twin screws. They are each two cylinder compound, | 
working with 120 Ib. boiler pressure. The diameters of the | 


cylinders are 26in. and 46in., and the stroke 30in. The framing 


throughout is of cast steel, the only cast iron in the engines | 


being the cylinders. The liners are made of fluid-compressed 
steel. 
of the piston type, and we believe these are the first engines 
which have been made for H.M. service in which flat valves have 
been entirely dispensed with. The condensers are made of 


rolled brass, The air pump is the only auxiliary worked from | 


the main engine. The circulating, bilge, and feed pumps are 
independent. 

These engines developed on the official trials under natural 
draught a mean indicated horse-power of 2150 for four hours, 
The revolutions were 138, and the steam pressure 112 1b. Under 
forced draught, when running at 158 revolutions, 3600 LH.P. 
were developed, and the mean of four hours’ run gave 3350 indi- 
cated horse-power. The boilers are four in number, of the 
Navy type, each having three furnaces. The total grate surface 
is 204 square feet, and the horse-power per square foot of grate 
reached 17°6 times, and was for four hours at a mean of 16°4 
times. The total weight of machinery and spare gear is 300 
tons, which is more than 11-horse power per ton of weight, or 
about 1°8 cwt. per indicated horse-power. This is about twice 
the amount of power which ten years ago could be developed 
per ton of weight. We believe that for Admiralty seagoing 
ships this result has not been surpassed. 

Messrs, Thomson have six sets for six other vessels of the 
Scout class building, in which it is anticipated that these results 
will be surpassed. Our engraving has been prepared from a 
photograph taken from a gallery in the erecting shop, so that 
it presents nearly a bird's-eye view. 


THE DETERIORATION OF BOILERS. 


Some remarkable cases of corrosion and deterioration of boiler 
and fire-box plates have lately come under our notice, and a brief 
account of some of these cases may be of interest to our ers, 

A locomotive boiler, built seventeen years ago, had been for 
some time employed in a a supplying steam to the heavy 
steam hammers, When the boiler was finally broken up, the 
— were tested to ascertain whether their strength had 

iminished by use. The dome plate, on being flattened out for 
testing, cracked through the rivet holes of the dome ring, and 
proved to be quite brittle, the fracture being wholly crystalline, 
with no trace of fibre. The dome is believed to have been originally 
made of Pg Sligo iron, and was therefore originally fibrous, and 
has doubtless been by use. The crystallisation has pro- 
bably been produced by a combination of causes giving a frequent 
variation of strain on the metal. Crystallisation is very frequently 
found in str having f. it and considerable changes or 
reversals of strains, such as members of bridges, axles, &c. In 
such cases crystallisation appears to be the natural effect of known 
causes, and does not excite surprise; but the strains on the 
shell of a boiler are tolerably steady, and vary little in amount or 
direction during working hours, and any increase of pressure must 
be more gradual than the sudden application of a load on a bridge 


The shafting throughout is of steel. The valves are all 


caused by the passage of a fast train. Cases of brittle plates in 
‘old boilers may generally be assigned to the use, in the first 
| instance, of material. This, however, is believed not to be 
| the case in the present instance. The crystallisation, therefore, is 
robably cau by the vibrations due to the working of the 
mmers, being concentrated at the junction of the heavy dome 
ring and the dome plate. The pressure of steam in forge boilers 
is liable to considerable fluctuations, the working of the hammers 
consuming a ee eee of steam in a short space of 
time, and then rapidly reducing the pressure, which, of course, 
rises again when the hammer stops working. These fluctuati 


and accordingly had plans of a barge and machinery prepared in 
England and sent out to this colony. On the arrival of the plans 
for the barge experts at once pronounced them unsuitable, and Mr. 
Whitehead, of Echuca, expressed an opinion that a vessel of much 
stronger proportions would have to be built to carry such a power- 
ful pumping plant, and his suggestions as to strengthening the 
vessel were duly carried out. The original plans provided only for 
bilge keelsons and an ordinary floor, but six additional jee 
were put in the boat, the main or centre keelson being 9in. by 10in., 
and the sister keelsons 7in. by 7in.; diagonal beams 8in. by 7in., 


in pressure may have assisted the crystallisation of the metal. 
When employed in the forge, the boiler was worked at a moderate 
pressure, about 60 1b. per square inch, and even though the iron in 
the dome was brittle, the weakest point of the boiler was probably 
| elsewhere, where the plates had suffered from corrosion. The 
| dome, as usual with plates in the steam space, retained its original 
| thickness. 
|, A more unusual and instructive case of the deterioration of 
| boilers was shown by the lower corner of an inside locomotive fire- 
| box. The side of the plate exposed to the water was still covered 
| with the black scale--magnetic oxide of iron—and was coated in 

places with a thin incrustation from the water used. No corrosion 
| was visible on this side of the plate, but on the side exposed to the 
fire the plate was nearly eaten through, especially against the mud 
ring. The heads of the mud ring rivets appear to have protected 
the plate, but between the heads of these rivets the plate was eaten 
nearly through. As this action was worst at the level of the mud 
ring, and therefore below the action of the fire, it was evidently 
not caused by the fire, but by ashes being allowed to lie against the 
sides of the box, especially at the corners where they could not 
be easily got at. This case shows the importance of having the 
ashes thoroughly removed, especially where they are washed out of 
the ash-pan and grate with a hose. In such a case, the damp ashes 
left in contact with the fire-box plates soon eo very destructive. 

In — old locomotive boilers it will often be found that a 
deep horizontal groove or furrow is found on the waterside of the 
fire-box plates just above the mud ring. This groove is generally 
most marked near the corners of the box, but in some cases will be 
found in isolated spots the whole length of the plate close to the 
mud ring. It appears probable that these grooves are caused in 
the first instance by the action of the cleaning rods, which scratch 
the surface of the plate. The freshly exposed metallic surface 
rusts, and as the plate bends under pressure, the scale of rust is 
detached, and this operation being repeated every time the boiler 
is washed out, or say 200 times in five years, the plate is ultimately 
half worn through. The bend in the plate starts naturally just 
where the strength or stiffness to resist a bending action is suddenly 
greatly diminished, in this case just above the mud ring. 
Careful measurement on one of our trunk roads has shown that 

some of the long fire-boxes with water-tube grate have widened 

in. in service. This widening is greatest in the centre of the 
ength of the box, and diminishes to nothing at the corners. This 
bulging affects the mud ring equally with the sides of the box. It 
is difficult to assign a cause for this deformation, and it would be 
interesting to know if a similar change of form has been noticed in 
similar fire-boxes elsewhere.—Railroad Gazette. 


FLOATING IRRIGATING PLANT.—The Eshuca and Moama Adver- 
tiser thus describes the trial of the Floating Irrigation Plant :— 
“Mr, Wentworth, owner of Burrabogie and Uardry stations, on 
the Murrumbidgee river, a few miles above Hay, having come to 
the conclusion that he would have to place water by artificial 
means upon his land, decided te have a floating plant constructed, 


trapped with 3in. by 5in. flat iron from top to bottom, were also 
added, and it is now seen that these additions were very necessary. 
Messrs. John and Henry Gwynne, of Cannon-street and Hammer- 
smith, London, who have achieved the greatest successes in the 
construction of irrigating plants, were selected by Mr. Wentworth 
as the makers of the boiler, engines, and pump. The work of 
fitting up the machinery in the barge was placed in the hands of 
Mr. Whitehead, and this having been completed, a public trial of 
the plant was made in the dock, in the presence of about one 
hundred persons. The engines, which are made to run at a maxi- 
mum speed of 350 revolutions per minute with 1001b. pressure of 
steam, were tested with 95lb. of steam on October 2nd, which re- 
sulted in 320 revolutions per minute, and the throwing of a volume 
of water of 12,000 gallons per minute, equal to about 50 tons, a 
height of 10ft. The engines are on the compound inverted prin- 
ciple, and the high-pressure cylinder is 8hin. in diameter and the 
low-pressure cylinder 14in., the engine stroke being 12in. The 
boiler is of the locomotive type, and capable of carrying 130 1b. of 
steam. The centrifugal pump is 15in. in diameter, and possesses 
all the latest improvements, being fitted with ejector, sluice valve, 
and suction grating, and it is guaranteed to throw ons— 
about 22 tons—per minute to a height of 30ft. The plant will not 
always remain at one spot in the river, but will be removed to 
several different sites if found necessary, but at one high spot, 
situated on Uardry station, where the most water will be required 
to irrigate a cultivation area of some 10,000 acres, a set of cast iron 
— with junction pieces fitted to each length will be laid down 
rom the top of the bank to below the lowest level of the river, so 
that by means of flexible piping, which can be attached to any of 
the junction pieces, the irrigation can be carried on at any level of 
the water. Should it be found necessary to fill tanks or dams any 
distance away from the site at which the cast iron pipes will be 
~ down, the plant can be removed, and flexible piping will be 

id from the top of the bank into the water, and the water, which 
will thus be raised, can be conveyed along channels to any part of 
the property.” 

THE NEw SEWAGE PumPiInG MACHINERY designed and con- 
structed for the Twickenham Local Board by Messrs. Hayward Tyler 
and Co., of London, started with entire satisfaction a few days ago. 
This engine is arranged to raise one million gallons of sewage 
matter per day 55ft. high, and is intended as an auxiliary to the 
two pumping engines with treble vertical plunger pumps, erected 
by the firm about six years ago, which have worked with perfect 
success. In the present engine the arrangement is horizontal, the 
steam cylinder, pump, and condenser being all in line. The pump 
valves are similar to those which have proved so satisfactory in the 
existing engines. The horizontal arrangement has been adopted in 
this case as less expensive than the vertical plunger pumps, but in 
the former engines it was necessary to pt ee the more costl; 
system owing to the distance of the engines from the water lev 
Messrs. Hayward Tyler and Co. are now building a pair of sewage 
pumping engines of precisely similar arrangement to the one just 
started at Twickenham for the Luton Corporation. In this case 
the quantity to be raised is 14 million gallons daily to a height of 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. ] 


THE PECULIARITIES OF STEEL. J 


Srr,—The marvellous and at present incomprehensible ‘action of 
steel plates in the steam boilers illustrated by you in last week’s 
ENGINEER deserves the closest and minutest attention from all 
concerned in the production and use of steel. Twenty-four years 
ago steel boilers were put in the mail s.s. John Penn, runni 
between Dover and Calais. They had to be taken out and rep! 
by iron boilers, in consequence of the plates cracking across the 
rivet holes. The conclusion arrived at was they were too hard, 
and not suitable for boilers. This might be the case then, as it 
was in the early stages of steel plates. 

As a practical man, I certainly do not see any way to account 
for the strange phenomena, more especially when, taken side by 
side with the physical composition of the best boiler plates made 
~namely the Lowmoor—it shows no distinction, as the following 
analyses demonstrate ; all having over 99 units of iron, although 
by different modes of production, and yet standing almost exactly 
the same mechanical tests. 


Lowmoor Plates, Wrought Iron. 


Phosphorus 0°106 
07122 
Combined carbon 0 016 
West Coast Hematite Plate, Wrought Iron, 
Silicon... . 0-074 
Sulphur 
Phosphorus 0-091 


Carbon.. 0°125 
Silicon .. 0-005 
Manganese .. 0 320 
. 99 449 


I tabulate the units of‘ iron and carbon, for the consideration of 
the practical producer, for him to solve the question of cracked 
steel plates :— 

C. Carbon. 
Lowmoor best iron plate on 
West Coast best BB 
Steel from cracked plate 
Siemens mild steel .. .. 
do. do. 
Bessemer do. 
do. o. 


Styria do. 


state which is really steel or which is really iron. Such being the 
case, how is it possible to account for the action of the ked 


nature of the metal, which will vary according to the nature of 
their impregnation between the atoms of iron. Thus sulphur 
makes the metal hot-short, phosphorus cold-short, silicon cold- 
short or brittle, carbon cold-short, carbonic oxide also oxide of iron 
rotten and cold-short. There can be no perfect adhesion of the 
atoms of iron whilst these oxides are present between them, and 
the object of every process, either in iron or steel, is to get them 
out and free from the metal without wasting it. 

I will now conclude my letter, hoping from my remarks to 
obtain information on this important subject of cracked steel 
plates, more especially as the composition of the very best of iron, 
as Lowmoor, is analogous to the steel cracked plates. 

Smyth’s Caloric Association, Samu. Suytu, C.E., 

December 15th. 


Srr,—Three weeks since attention was called, in the letter of 
your northern correspondent, to the mysterious failure of certain 
steel plates at a North-east Coast shipbuilding yard, after they had 
been rivetted to the frames. This failure, although it extended to 
but a few plates, afforded ground for alarm lest the unknown 
causes to which it was due might still be in operation, and might 
produce similar results over a larger area. It is deeply to be 
regretted that since that announcement was made, further failures, 
similar in kind, but much greater in extent, have taken _— 
They now include steel angle frames as well as steel plates. 
Rejections by Lloyd’s surveyors, on no inconsiderable scale, have, 
it appears, taken place at yards on the Tyne, Hartlepool, and else- 
where, and the loss which someone will have to sustain is not a 
small one. It is not clear yet whether the condemned steel has 
been made by the Siemens, the Bessemer acid, or the Bessemer 
basic process. But it is quite clear that whenever and however it 
was made, it was duly inspected and tested at the maker’s works 
by Lloyd’s surveyors, and passed their severe ae faultlessly. 
A few years since when steel as a ship and boiler-building material 
was still fighting its way into public favour, in competition with 
iron, and at a greater disadvantage than now as regards price, 
many of its advocates str ly d ded that the tests so 
rigidly enforced by Lloyd’s and the Board of Trade surveyors should 
be relaxed. Is it not strange that these tests, which, in spite of all 
remonstrance, have been maintained, and which have been even 
increased in severity, should nevertheless be now found utterly 
inadequate to indicate with certainty the suitability of the material 
for the purpose intended? Moreover, is it not equally strange 
that the cheaper and supposed inferior material iron should now 
turn out to be virtually superior as regards trustworthiness? Ship- 
building iron is rarely inspected at all at the makers’ works by 
Lloyd’s surveyors. At the shipyards it is never tested for tensile 
strength, and only in a rough way for ductility and soundness. It 
is held, and always has been held—and the opinion has been justi- 
fied by several decades of experience—that if it passes the moderate 
survey described above, and withstands without failure the opera- 
tions incident to ship construction, there is no fear whatever that 
it will afterwards give way under any circumstances short of 
violent collision. 

Here, then, we have two materials—a cheaper one and a dearer 
one—in marked contrast. The dearer one, although manufactured, 
inspected, tested, and otherwise manipulated with cruel care, has 
nevertheless been found liable to utter failure at the last 
moment, when the maximum expense has been incurred, and 


steel plates, or steel plates formed almost of exactly the same unit 
of iron and metalloids as the iron plates of tried quality ? 

Steel, what is it? A name given to an alloy whose base is iron, 
which has compounded with it various other materials for which it 
has an affinity, or for which the alloys have affinities for each 
other, thus altering the nature of the base, thereby producing so 
many grades or qualities of steel, whose broad name is “iron.” 
with pleasure submit for the consideration of the producer and the 
user of both steel and iron the following remarks on their physical 
properties and production, trusting they may assist others in these 
industries to elucidate these mysterious cracked plates, which are 
fraught with so mach danger in steam boilers on board ship :— 

I deal with iron in its liquid state, and, in the first place, I have 
no doubt iron obeys the same laws as any other liquid in its molten 
or liquid condition under the action of heat, and could it be pos- 
sible to boil it up from its bottom, as in a still, it would take its 
heat by convection; that is, as the atoms or globules receive their 
heat and expand, they are forced up to the surface by the more con- 
densed globules, atoms, or whatever name it may suit to call them, 
the colder ones taking their place, and, on receiving their modicum 
of heat, they ascend likewise, thereby purging the metal and 
refining and breaking up its atoms by its own gravity and heat. 
This action takes place in the crucible process. Its action may also 
be seen on the surface of a large ladle of metal cleared of its slag, 
as on the surface is collected the slag which is being purged or 
forced to the surface by the colder or denser atoms at the surface 
falling to the bottom of the ladle. It is this operation which pro- 
duces the soundest part of any casting, whether it be an ingot or 
an iron casting. The bottom parts are always the densest and 
soundest. 

For large quantities of metal it has not been possible to get a 
still or crucible large enough, or with refractory material strong 
enough, to boil up the metal. To distil over its lighter metalloids, 
recourse has been had to invention, and this has been effectually 
carried out with a still having holes in its bottom, where the 
operations of a still are carried on as in a converter, with the 
difference that the metal is directly heated, the consequence being 
whatever is forced into and through the liquid metal becomes a 
part of the metal itself. Could it be possible to make a charge of 
metal transparent as water, it would show, like water, when a 
drop of colouring matter is dropped into it, as ink, by the blending 
or mixing of the matter added, and in my opinion the addition of 
any element to liquid iron acts exactly the same; and in the treat- 
ment of the metal in a converter by the oxidation of its metalloids, 
the oxide of all the metalloids in the metal are distributed between 
its atoms, and it is in accordance with the nature of, or of the pre- 
ponderance of, any one of them, the difference in the same metal 
occurs not so much in themselves as by and in their combination 
with oxygen. 

It is this great element ‘‘ oxygen” which is the master of all 
matter. It devours or combines in different ways, and in shorter 
or longer periods, in accordance with the density of the material 
acted upon; by its oxidising everything it comes in contact with, 
as is the case with a charge of molten iron, the oxygen combines 
with it, it is its greatest affinity, and so long as any oxygen, which 
forms an oxide between the atoms of the metal, remain, so will 
the metalloids as oxides be drawn or taken up between the atoms 
of the iron of the charge, in accordance with the degree of their 
affinities and densities, the most volatile being the last to leave the 
metal, as the phosphorus and sulphur, whose affinities for oxygen 
are well known. The other metalloids of the metal, as 
silicon, alumina, and calcium, &c., all having affinities for 
oxygen—the silicon the most—combine together into a pasty 
liquid and flow to the surface of the metal, as their densities are 
lighter than the iron or the graphite. In the passage of the air or 
oxygen through the metal it must not be supposed the whole of 
them are freed from the metal, although a great portion of them 
are, the silicon will become oxidised and the alumina and calcium 
will combine with the oxygen; in fact, some portion of all the 
metalloids will remain—should I say in a gaseous state?—between 
the atoms of the metal. 

Iron in its liquid state, caused by heat, is of a globular form, 
and owing to the removal of its impurities and the condensation 
of its atoms in cooling, they form a prismatic or crystalline form, 
and the strength of the metal depends on the fineness of these 
prismatic atoms and upon the number of the faces of each atom 
facing the corresponding faces of other atoms by close compact, 
the grand disintegrator being heat and the crystalliser carbon. 
Now anything which impregnates between these atoms of iron, let 
them be ever so infinitesimally small and divided, wil] alter the 


when plet has been placed in it. The cheaper 
material, with scarcely any expense for inspection or test- 
ing, beyond what the manufacturer does for his own informa- 
tion and satisfaction, enters into the construction of aship. A 
certain small percentage is no doubt rejected prior to fixing, owing 
to obvious defects; but such a thing as cracking across or flying to 
pieces after being rivetted in place, from its own internal strains, 
is absolutely unknown in the history of that often, but unfairly, 
abused material, shipbuilding iron. The treacherous character of 
the steel recently condemned will be clearly understood and 
appreciated by the following tests made upon a few bars taken 
promiscuously from a quantity of angle-iron delivered toa ship- 
yard. These bars had passed Lloyd’s surveyors at the maker's 
works. At the shipbuilder’s yard they were subjected cold to 
hammering. For two or three feet from the end they were opened 
out and flattened down. There were no signs of giving way. They 
were then folded double, unfolded, flattened out, and refolded 
without apparent effect. They were then left alone. Next 
morning the portions so tested of these angle bars were found 
broken in pieces—a result due, no doubt, to the internal strains 
set up by the cold bending. Had they been of iron they would 
have given way at once, when tested beyond power of endurance. 
They certainly would not have waited, as it were, deceitfully until 
some hours had elapsed. 

No doubt some makers of steel will be found eager as often 
heretofore to relieve the particular process adopted by themselves 
from all responsibility as regards what may be termed the recent 
revelations, and they will seek to fasten it entirely and exclusively 
upon those who work by other processes. Any such repudiations of 
responsibility ought, however, to be received with great caution 
by engineers, shipowners, and the general public. In the first 
place, it is not yet clear whether the treacherous steel was made by 
one process or by more than one ; secondly, if it was all made by 
one process it is not yet ascertained which of the well-known pro- 
cesses has been in fault; thirdly, immense quantities of satisfac- 
tory steel have been made by each of the processes alluded to, 
sufficient, indeed, equally to enable those interested to point to and 
claim well-established and high reputations ; fourthly, it cannot be 
too well borne in mind that the treacherous steel has all withstood 
Lloyd’s tests, and that the fault has been the development of unre- 
liability some time after full reliance has been pl upon it. All 
that those interested in the processes which may prove not to have 
been involved can fairly contend is, that their products, which have 
also withstood all preliminary tests, have in fewer cases, or possibly 
in no case, yet proved treacherous afterwards. Mr. Maginnis’ 
interesting history of certain steel boilers, which appeared in last 
week’s ENGINEER affords sufficient ground for the certain belief 
that the interval between good behaviour and bad behaviour in 
treacherous material may be delayed as long as two and a-half 
years in a boilers, and perhaps longer ina ship. The conclusion of 
the whole matter seems to be this. There is much truth in the 
oft-repeated assertion that “‘we know comparatively nothing 
about steel ;” whereas ship and boiler-builders, steam users, ship- 
owners, and steel makers have for some time been going to work as 
if they knew all about it. What is now wanted is evidently more 
careful research into the molecular condition of steel when finished 
and din the position it is ultimately intended to occupy. 
We know plenty about it in small samples before it is put to use. 
We know little about it and its internal condition when it is 
place and in use. Snap. 

Middlesbrough, December 15th. 


S1z,—The account of the strange failure of steel boilers recorded 
in your last week’s issue, preceded as it was by another account of 
a similar failure of some steel ship plates the week before, need 
not, perhaps, have created the slightest uneasiness in the minds of 
those who manufacture their steel by what is known as the basic 
Bessemer process had these accounts not been followed up by your 
leading article, in which your reference to them might lead many 
to suppose that they were responsible for the failure of these 
plates. I daresay, Sir, that basic Bessemer steel will have to 
stand or fall on its merits, but itis hard and it is unjust if it has 
thus early in its life to be punished, not only for its own sins, but 


for those of its rivals. 

I do not know by what process the ship plates were made, and 
your article did not say, but Mr. Maginnis states that the boiler 
— were made by the Bessemer process at the works of a well- 

wn East Coast steel and iron company, and if further evidence 
was wanted that it was not basic Bessemer steel, the analysis of 


the steel amply supplies, First—Had the stee] been made by the 


latter process silicon would not have been present, the absence of 
this being a distinguishing feature of basic steel; and secondly, 
the sulphur present is a very different figure from that occurring im 
basic steel as made at the North-east Coast, and is exactly the 
amount present in Bessemer or Siemens steel made from good 
hematite iron, and this is also the case with regard to the: 
phosphorus. 

But, Sir, your leading article raises some other important ques-- 
tions. In the face of the article, it might be fair to ask, Are: 
defective steel plates confined to my A pay me process of manu- 
facture? Does the fact that they fail go to prove that they are 
made by a particular or certain process? And is it quite certain 
that the treatment the steel received was quite fair and in accord- 
ance with a good knowledge of its treatment? 

With regard to the last question, Mr. Maginnis states that ‘‘ the 
steel worked in a most satisfactory manner, welding, flanging, and 
bending without the least trouble;” and you will, Sir, perhaps, 
allow me to reply further to some of these questions. 

Lloyd’s surveyors themselves say, referring generally to this 
question in a paper ‘‘On the Steel Boilers of the Livadia”—the 
steel for which, by the way, was not made by the basic Bessemer 
process—“‘ A great number of these cases have been investigated, 
and in every instance they have been clearly traceable to improper 
manipulation of the material. . . . . These cases have been 
quite as numerous in steel manufactured by the Siemens process 
as by the Bessemer process.” 

In their first report in 1877 they say—‘“‘ We would respectfully 
submit that there does not appear to be any reason, at the present 
time, to make a distinction evens those made by the Bessemer 
and those made by the Siemens process.” 

Quoting the same authorities again, they say in reference to some 
plates which broke in quite as strange a manner—‘‘ We have no 
reason to doubt that the material was made by the Siemens | 
process.” At the spring meeting of the Institution of Naval 
Architects, Mr. Parker narrated the history of some marine steel 
boiler plates, which differed little from those tested at the North- 
east Coast. Fag were tested at the steel works and were 
satisfactory, fulfilling the requirements of both Lloyd’s Register 
and the Board of Trade, were built up into a boiler by a company 
having an extensive experience in the manipulation of steel, and 
every care taken with the material, yet on testing the boiler it 
it ingloriously failed, the steel not standing one-fourth the strain 
originally stood. Yet, Sir, these plates were neither made by the 
Bessemer nor by the basic Bessemer, but were made entirely by the 
Siemens-Martin process, and that by a firm of standing and repute. 

Into the question why these steel plates failed I do not propose 
to enter; you, Sir, say ‘‘you have no reason to suppose that the 
steel was not good when it went into the boilers,” and you ask 
“* what took place subsequently ”” A very proper question, but it 
ought to :be asked of the boiler-maker, and not of the makers of 
basic Bessemer steel. Wa. GALBRAITH, 

Glengarnock, Ayrshire, N.B., December 15th. 


Srr,—The failure of steel boilers described in your issue of the 
11th inst. is a most remarkable one, and in the face of the complete 
record of tests taken from the plates before leaving the works, and 
the fact that they passed all tests required by the Board of Trade 
and Lloyd’s, it is difficult indeed to suggest any reason for the 
failure, beyond those mentioned as probable in your able leading 
article on the subject. Your suggestion is that, though the 
steel was, to all appearances good, yet the plates were bad, 
inasmuch as they possessed high initial stresses which induced 
subsequent fracture, or otherwise they were of such character 
that internal stresses were induced by the manipulation at 
the boiler shops. With this latter suggestion I am inclined 
to agree, but it is difficult to understand how steel plates 
showing such moderate tensile strength and fair analysis could 
acquire, even by most severe treatment, such internal stresses as 
to result in the complete failures indicated. You suggest the use 
of a huge testing machine to assist engineers to arrive at some 
understanding of the mysterious forces which exist in such steel 
plates. As far as it goes this would be good, but my opinion is 
that probably none of the boiler plates in question would have 
failed under such tests if they were made at the makers’ works ; 
that is, if the plates were annealed before testing, as I presume 
they would be before the maker sent them out of his works. No 
matter in what way steel boiler plates are to be subsequently 
treated, they ought to be thoroughly annealed before leaving the 
makers’ works so as to minimise the danger arising from putting 
plates possessing internal stresses into boilers. At these works we 
anneal all steel boiler plates, and we believe that by the little 
extra expense we send out a much more satisfactory plate than if 
we left it unannealed. Plates, however, of mild steel made by 
the ordinary Siemens process do not appear to be so liable to those 
— failures such as you record from basic Bessemer 

As I write I am reminded of a failure of some steel ship plates 
which took place after being rivetted up, and which was mentioned 
in your North of England trade notes on November 27th. It 
would be interesting to know by what process this steel was made, 
and whether the cause of the failure was traced. 

Referring again to the failure of the boilers described last week, 
a close examination of the drawings shows that most of the cracks 
occur at, or adjacent to, lines of rivet-holes, and this leads me to 
offer the opinion that local heating is the sole cause of the failure; 
but, as I have before intimated, I cannot suggest a reason why 
such apparently mild steel should be deteriorated by local heating. 

The cracks in the plates have nearly all occurred within the 
furnaces and combustion chambers, and mostly at, or close against, 
those lapped joints that would be subject to greatest heat. The 
failure at A—Fig. 2—is most probably also due to local heating, 
since it is the crown of the furnace. The connecting pipes to 
steam chest seem to have been deteriorated by the local heating 
during flanging and rivetting, and I believe that even the fracture 
in the shell plate shown at Fig. 15 may have been induced by the 
local heating when putting in the two rows of rivets. 

Steel is almost universally acknowledged by engineers to be really 
the most excellent material for most constructive engineering 
work and for machinery, and undoubtedly there is nothing to 
equal it. It has, however, some disadvantages, as are demon- 
strated from time to time by the sudden and unexpected failures 
of boiler-plates, crank-shafts, &c, &c. As you show in your leading 
article of last week, its very homogeneousness, which enables it to 
withstand most severe treatment without giving way, becomes a 
source of weakness in some cases. Referring to the reason why 
‘iron does not manifest the treacherous properties of steel,” you 
say: “‘There need be no doubt or uncertainty. It is the fibrous 
nature of iron that mainly contributes to give it a trustworthinese 
which is not possessed by steel;” and I believe all engineers who 
_— given the subject the least consideration will readily agree 
with you. 

What, then, is the means of obtaining trustworthiness in steel? 
To make it fibrous is a suggested reply. But this cannot be done. 
The material is too pure—regarded as a mechanical mixture—its 
crystals are practically free from cinder, and no practical amount 
of rolling will roll the crystals into fibre. The amalgamation of 
iron with steel is a means which naturally suggests itself, and [ 
believe you will be interested in knowing that at this works we 
have for the last twelve months been manufacturing compounded 
steel and iron in such a way as to obtain the tensile strength and 
ductility of the one combined with the fibrousness and trustworthi- 
ness of the other, and also excellent welding properties, owing to 
the presence of iron, 

The remark you make that “‘a rent may take place through 
one or more fibres of a bar of iron, but it will not necessarily 
extend,” is one which carries with it full justification for the 
compounding of iron and steel. And in the composite bars, 
boiler plates, &c., we obtain a condition precisely si to that 


existing in a har of iron, By same post I send you a piece of 


No. 1 analysis is from THE ENGINEER, December 11th, of cracked 
steel plates in the boiler. 

Jannamora iron—bars .. .. .. .. 99°569 .. .. .. O°104 
I think, judging from these ~ it will be a a to 
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composite boiler plate, so that you may better judge its thoroughly 
practical character. Its tensile strength is about 27 tons per 
square inch, : 

If it will interest yourself or your readers I shall be pleased to 
forward you further particulars, and the results of the physical 
and other tests we have made from time to time. 

Corngreaves Iron and Steel Works, near THOS, TURNER. 

Birmingham, December 16th. 


S1r,—Refe to the article in your issue of the 11th inst., 
** A Strange Failure of Steel Boilers,” the case is altogether so 
nas ng and the matter so serious, that it is to be hoped some 
urther information will be forthcoming as to the manufacture of 
the steel and its subsequent treatment in the boiler-yard. It is 
stated that the steel was made by the Bessemer process, from 
which one would assume that the ordinary or acid Bessemer 
process is meant, yet in the editorial note on the article reference 
is made to basic Bessemer steel, as though that were the metal in 
question. I believe, however, I am right in stating that at the 
time this steel] was made no firm on the East Coast was making 
plates of basic steel, so we may take it for granted that the 
ordinary Bessemer process was the one employed. 

Adverting to the faulty plates, I notice that these vary in thick- 
ness from in, to jin., or sheneahoute. It would be interesting to 
know whether the ingots from which these plates were made were 
hammered or cogged, and were the pong annealed before leaving 
the works, As all, or nearly all, of the fractures seem to have 
started from the rivet holes, it is also important to know whether, 
in the case of the plates where the holes were punched, the holes 
were rimered out, or if the plates were annealed after punching. 

Judging from the table of ‘‘Tests of Plates before leaving 
Works,” the steel seems to have been of tolerably uniform quality, 
and the tests for tensile strength made on pieces A and B cut from 
the faulty plates agree with the original tests, but the piece C, also 
cut from the faulty plates, seems to have been hardened to an 
extent that has increased its tensile strength from 27 to 46 tons 
per square inch, and of course reduced the elongation of the piece 
under test, although this latter varies to a ter extent than is 
accounted for by the different lengths tested. 

December 17th, A. B. 


S1r,—I have read with interest Mr. Maginnis’ paper on ‘‘ Steel 
Boilers” reported in your last impression, as well as your leader 
on the same subject, the latter not without some feelings of alarm, 
representing, as I do, one of the only two basic steel works on the 
North-east Coast, for I feel sure that your opening remarks in that 
article, in conjunction with the above paper, are calculated to give 
your readers the impression that the boilers which psy to have 
failed so completely were made of basic steel supplied by a North- 
east Coast firm. As far as my company is concerned, I would say 
that we did not commence to make steel until June, 1883, and no steel 
was supplied by us for such purposes as boiler plates until the early 
part of 1884; and as Mr. Maginnis states that ‘‘ each set of boilers 
worked most satisfactorily at sea for a period of two and a-half 
— it is quite clear that the steel could not have been supplied 

y the North-Eastern Steel Company. 

Will you kindly publish this letter in your next impression ? 
Otherwise, I fear that, although unintentionally on your part, our 
present good reputation will suffer. 

ARTHUR CoopER, 
General Manager for the North-Eastern Steel Company. 

Middlesbrough, December 15th. 


S1r,—Referring to the leading article in THz ENGINEER of last 
Friday, and to your remark that the makers of Bessemer basic 
steel will read without satisfaction the remarkable narrative of 
Mr. Maginriis, described and illustrated on pages 447-8-9, of a 
strange failure of steel boilers, 1 feel sure that the narrative will 
be read by all makers of mild steel without satisfaction. 

Mr. Maginnis states that the steel which behaved in such an 
inexplicable manner was made by the Bessemer process at the 
works of a well-known East Coast steel and iron company. I 
to say that the steel in question was not made at the works of 
Messrs. Bolckow, Vaughan, and Co, 


Middlesbrough, December 15th. E. Winpsor RICHARDS, 


S1r,—From the interesting leader in your issue of 11th inst., the 
natural inference would be that the boilers were made from basic 
steel. As this is an inference that I know you would be the first 
to withdraw if it were incorrect, will you permit me to state that 
they were not made from basic steel. I hope the questions of 
whether the design of the boilers included a sufficient allowance 
for the inevitable difference in expansion and contraction of the 
various parts, and whether the steel was injured in the course of 
its manufacture into a boiler, will not be lost sight of by either 
yourself or your correspondents. Percy C, GILCHRIST. 

Palace-chambers, Bridge-street, 

_ Westminster, Dec. 17th. 


Srr,—Mr. Maginnis’s article claims the attention of all steel 
makers, and I think it would be but fair that he should state from 
whence the plates were obtained. I see that in your leading article 
you adopt the view held generally in Sunderland and Newcastle; 
namely, that the boilers were of basic steel. I fancy this is an 
error, for basic steel has not been a marketable commodity in the 
shape of boiler plates for two and a-half years. On this point, 
however, I may be wrong. I _ to see the question settled at 
once by Mr. Maginnis or some other competent authority. 

Bradford, December 14th. Low Moor. 


Sir, —Is it quite certain that Mr. innis’ experience with 
steel plates is quite unique? I venture to think not. What about 
the mild steel plates of the Livadia, now lying as a coal hulk in 
the Black Sea? 2 

Is is not a fact that the plates taken from her bottom and tested 
by a —_ authority gave such results that the tests were 
never made public? Is this true or not? 

Is it a fact or not that Lloyd’s much regret having reduced steel 
scantlings in ships because of recent failures of such ships? 

= it not a fact that they contemplate remodelling their steel 
rules 

It is highly desirable that the truth should be known. I do not 
hesitate to say that much more is known about steel than it would 
serve manufacturer's purposes to make public. 

Merthyr, December 15th, W. T. W. 


INCOME TAX ASSESSMENTS, 

Srr,—We are one of those unlucky firms who have thought it 
necessary to appeal against the arbitrary assessments made by the 
local surveyor of taxes uader Schedule D. Our accounts as 
rendered are not disputed, but the question that is now arising 
between the commissioners and ourselves is that of depreciation. 
Our auditor is of opinion that certain percentages for depreciations 
must be written off in order to produce a sound profit and loss 
account, Weare likewise of the auditor’s opinion, but the com- 
missioners are of a different opinion, and object to our taking off the 
ordinary trade allowances for depreciation. We should be obliged, 
therefore, if firms engaged in engineering matters in various dis- 
tricts would kindly say through your columns what the percentages 
are that are allowed by the commissioners in their districts off the 
following “3 Off manufacturing buildings, such as foundries and 
tool shops ; (2) off fixed plant, such as engines, lathes, tools, &c.; 
(3) off movable plant, i.¢., the ordinary loose plant of an engi- 
neering establishment ; (4) off ordinary railway coal trucks ; 6) 
off office furniture. We do not ask the firms replying to give their 
names, but if in place of the name the town their works are in is 
given it will suffice, As this question in these days of keen com- 


petition is a serious one, we hope that engineers throughout the 
country will kindly enter into this correspondence. We are of 
opinion that the commissioners, in various districts differ in their 
decivions, and why we say this is that a few years ago we appealed 
to the special commissioners and find that the local commissioners 
this year object to be guided by the decisions made by the special 
commissioners, Consequently, it is impossible for us in preparing 
our balance sheets to know at what figures to assess the deprecia- 
tions, VULCAN. 

Derby, December 16th. 

HUDDERSFIELD STATION ROOF, 

S1r,—Mr. Gribble’s diagram in THE ENGINEER of December 11th 
appears to be incomplete and inaccurate. As it may possibly mis- 
lead students, I venture to submit the two solutions of«the. 
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plies No. 2 being discarded as tie rods are used for counter- 
racing. R. E. 
Paddington, December 15th. 


PATENT-OFFICE ADMINISTRATION. 


Srr,—I shall feel obliged if you will allow me to offer a few 
words of explanation with respect to the case noticed by you in 
THE ENGINEER of December 11th, in which two applications for 
wor were made through me as agent, namely, one by Mrs. 

wainson and one by Messrs. Halland Clanchy. At first sight it 
may seem strange that I should have acted as agent in both cases, 
but the circumstances were peculiar. Mrs, Swainson’s application 
was prepared by a well-known and petent practiti in the 
provinces—for whom I act as London os was sent in 
through my office. pene tin the application of Messrs. Hall 
and Clanchy was prepared by me and filed. 

There was nothing whatever in Messrs. Hall and Clanchy’s 
specification that appeared likely to clash with Mrs. Swainson’s 
application so far as could be judged from her provisional specifica- 
tion. No interference was declared upon the two provisional 
specifications. Messrs. Hall and Clanchy instructed me to com- 
plete their patent, and, accordingly, I prepared and lodged their 
complete specification, and the patent was sealed in due course, no 
interference being declared. After Messrs. Hall and Clanchy’s 
complete specification had been accepted and published, and their 
patent had been sealed, I received from my client in the provinces, 
who was acting for Mrs. Swainson, her complete specification, 
which I immediately filed, and which was in due course ted 


Professor Thurston justice, because his book contains all the results 
given in my papers, so that practically what is contained in my 
pa is also contained in Professor Thurston’s book. 

19, ¢ Great George-street, Westminster, BEAUCHAMP TOWER. 

8.W., mber 9th, 

[We are as desirous as Mr. Tower can be of giving Professor 
Thurston full credit for the high value which c rises the 
information contained in a large part of his book, but we maintain 
that the facts given Mr. Tower in his report concerning the 
best means of getting oil to bearings, especially when the top 
bearing receives the greater pressure, and as to when oil will make 
a bearing run cool or allow it by misapplication to run hot, are of 
more value to an engineer than all the facts on this part of the 
subject given in Professor Thurston’s book, which may contain all 
the results as coefficients and friction figures of Mr. 
‘Tower's papers, but it contains very little of the facts that cannot 
be put into tables, and it contains none of the illustrations. A 
very im + fact concerning the pressure at which oil will 
accumulate im a central lubricating hole is fully interpreted in Mr. 
Tower's paper, but only half so in Professor Thurston’s book, and 
this is misleading.—Ep. E.} 


ENGINEERS FOR CAPE COLONY. 


Sim,—Yours dated October 9th contains a letter signed “ Wil 
liam Hay, late editor Cape Merewry,” written, I imagine, with the 
view to induce “‘ practical engineers” with money to invest it in 
this colony, There is an air of truth all through his letter, but 
apparently Mr. Hay has forgotten to let you know that trade is 
simply in a state of stagnation here. Men of all kinds are seeking 
employment. Very many are weekly discharged from the Govern- 
ment service, who are the largest employers of mechanical labour, 
the batch for this week being twenty-two. The diamond fields are 
glutted with men, and engineers of  —— scientific, 
practical, and colonial experience would be glad to give assistance 
and advice for small remuneration to farmers were they able and 
willing to pay for it. One of our large importers of mac has 
been selling at 20 per cent. below cost. y 

With re to Mr. Hay’s friend who “recently supplied water 
to arable d, and let it at 20s. per annum per acre more than 
freehold value,” I extract from Hast London Advertiser, November 
10th; ‘‘ We learn that Mr. Irvine will in a measure relinquish his 
farming pursuits for the purpose of taking command of his large 
business connections again.” Is this Mr. Hay’s friend? That Mr. 
Irvine may have made his engineering farming pay profitably I do 
not doubt, but it is evident that the shop-keeping is the main 
stay. One local engineering establishment has recently been 
closed for want of support. 

Ido not say that “‘ practical engineers” may not make a good 
thing by coming out in an instance or two, but this I do assert, 
that the colonial market is over-stocked with engineers and 
machinery, and does not warrant such a letter as Mr, Hay’s. 

East London, Cape Colony, November 10th. TURBINE. 


COAL SUPPLY TO LONDON. 


Srr,—Referring to a h in THE ENGINEER of November 
13th, headed “ Fifty Mi es of Wagons,” I am surprised that 
no one has pointed out the fact that 15,000 wagon loads of coal, 
even if reaching fifty miles, is but one week’s consumption of rail- 
way-borne coal in London, so that it is ridiculous thus to point out 
how bad trade is, and say that therefore there is a glut of coal in 
the London market. There may be too much coal in the market, 
but to point to four ad supply, and to say that it is too much, is, 
I repeat, ridiculous. e following are some of the facts as to the 
London coal trade :—The quantity of coal brought to London in 1884 
was 11,140,576 tons, of which 6,836,617 tons was brought by rail, 
10,108 tons by canal, and 4,293,851 tons by sea, so that if these 
15,000 trucks contained 8 tons cach, we have 120,000, which multi- 
plied by 52 amounts to 6,240,000, or something less than one year’s 
supply per railway. According to the returns just published, the 
increase for November, 1885, as compared with November, 1884, 
amounts to 120,497 tons, and the increase for eleven months of 
1885, as compared with 1884, is 432,310 tons, W. TAYLor. _ 

December 9th. 


THE ROYAL ENGINEERS, 


Srr,—By your article in last week’s issue you seem to ignore the 
existence of the non-commissioned officers of this corps and their 
claims for promotion to the commissioned ranks. Now, when it is 
considered that some of those non-commissioned officers are uni- 
versity graduates, and a large proportion have been trained as 
civil and mechanical engineers, surveyors, draughtsmen, &c., and 


by the Comptroller. Then—that is to say, after both complete 
specifications had been accepted and the patent of Messrs. Hall 
and Clanchy had been sealed—notices of interference were received 
from the Patent-office. This naturally placed me in a delicate 

ition, and I had to consider what would be a proper course 
or me to adopt. The application by Mrs, Swainson for leave to 
amend was lodged under instructions with a view of removing the 
doubt, if any existed, and of making it perfectly clear that her 
invention was independent of Messrs. Hall and Olanchy’s. 

However, I was afterwards instructed to withdraw the applica- 
tion for leave to amend, and the course I subsequently adopted was 
based upon the consideration that as at the time of taking instruc- 
tions from Messrs. Hall and Clanchy there was nothing of Mrs. 
Swainson’s known to me which, in my opinion, should clash with 
Messrs. Hall and Clanchy’s application for a patent, therefore I 
could of an interference the Patent-office, 
presumably on her t ification—take up a position in 
antagonism to Messrs. Hall and Clanchy. This will cupiaia how 
it happened that when the matter came before the Deputy- 
Comptroller I had ceased to act for Mrs. Swainson. I may add 
that at this time her interests were no longer in the keeping of 
the gentleman who originally instructed me on her behalf. 

W. Lioyp 
46, Lincoln’s-inn-fields, London, W.C., December 15th. 


DR. LODGE’S MECHANICS, 


Srr,—Mr. Donaldson’s letter of November 26th, published on 
e 442 of THE ENGINEER, contains several questions which I 
asten to answer. 

(1) Dr, Lodge’s definition of motion is contained in the following 
words :—‘‘ A body is said to move when it is in different places at 
different times.’ 

(2) Mass is usually and conveniently expressed in terms of 
weight, but this has nothing to do with the fact that inertia is 
independent of weight. Boards are measured by a two-foot rule, 
but a two-foot rule is not a board, nor a board a two-foot rule. 

(3) I have to thank Mr, Donaldson for calling my attention to a 
slip of the pen in my letter of the 10th ult. If he will eliminate 
the word ‘“ double” in the thirteenth line from the end, and sub- 
stitute what the context plainly implies should be there, my 
statement will become quite clear. 

(4) My intelligence is not able to ~ the meaning of his last 
question. I must beg him to let me have an explanation. 

London, December 3rd. 


FRICTION AN® LOST WORK, 


Srr,—My attention has b=-». called to a review of Professor 
Thurston’s “‘ Treatise op Fiiction and Lost Work in Machinery 
and Millwork,” which appeared in your paper October 16th last. 
In it the reviewer says that I give more information in my short 
papers on “‘ The Best Modes of Lubricating,” than is contained in 
all Professor Thurston’s book, Now while thanking the reviewer 


for his appreciation of my work, | think he hag hardly done 


must quently have laid at least the groundwork of a scientific 
education, it would seem to any unprejudiced person that material 
would be found amongst this rom which, by careful selection 
and training, fair engineer officers might be evolved. Seeing that 
it requires two years’ instruction at Chatham to render Woolwich 
cadets efficient as engineer officers, it will obviously take a much 
longer period to train officers that receive their commission under 
this new regulation. Why could not a number of non-commissioned 
officers be put a this course of instruction? Many of them 
fill highly responsible positions in our Survey, Postal ———— 
and Royal Engineer Departments; and I venture to say that if 
such a plan is adopted they will be found in every way qualified 
for commissions, and no more shall be heard about the dearth of 
candidates for officers in the Royal Engineers. 


December 14th. A NON-COMMISSIONED OFFICER R.E. 
[A very good suggestion.—Ep. E.] 

CHURCH’S SLIDE VALVES. 
S1z,—The Peninsular and Oriental Company’s 8.8. built 


by Messrs. Caird and Co., which is running her full-powered trial 
to-day, has her high-pressure cylinder fitted with my —_ 
rectangular balanced slide. The sister-ship, the Coromandel, is 
likewise fitted with the same arrangement of balancing; she has 
made her first voyage to Calcutta and back, and on examination 
was found to be in perfect condition. The pressure is 145 lb. per 
square inch. W. OC, CHURCH. 
London-street, Fenchurch-street, E.C., 
December 15th. 


‘A WONDERFUL MacHINE” is thus described by Mechanical 
Progress :—When I was laying the foundation of my mechanical 
fame and fortune, a few years ago, I ed in a house filled with 
locomotive engineers and firemen. A practice prevailed there, of 
enlivening the supper table with social conversation, and the loco- 
motive party being in the majority, the leading theme of talk was 
stupendous feats performed in railway runs, varied by minor inci- 
dents and records of narrow escapes. George Dewhirst, who ran a 
lathe in the shop, sat opposite me at the table, and he got tired of 
being excluded from the conversation. He became ambitious to 
hear himself talk in that crowd. One evening, catching on ina 
lull in the conversation, he called out loudly to me ; “‘ Well, I went 


over and saw that machine to-day, and it is astonishing the fine. 


work it does.” ‘* How does it work ?” I inquired. ‘‘ Well,” said 
he, ‘‘ by means of a pedal attachment, a fulcrumed lever converts 
a vertical reciprocating motion into circular movement. The 
principal part of the machine is a disc which revolves rapidly on a 
vertical plane. Power is applied through the axis of the disc, and 
when the speed of the driving arbor is moderate the Popa of 
the machine is travelling at great velocity. Work is done on this 
periphery. Pieces of the hardest steel are by mere im reduced 
to any shape the skilful operator desires.” ‘‘ What in thunder is 
the machine, any way?” demanded Tom Jones. “Oh, it is a new 
grindstone,” replied George, and a silence that could be felt passed 
round the supper table, 


| 
AES B5 ~B, 
oa 
As 
AB=C, 
AD =Cz 
AE="4 
SCALE OF FORCES IIN=10.000 LBS 
LE Bs 73 8, 
% “a 4 Bg 
\ 4-X e 
A 
2 
A; 


476 


THE ENGINEER. 


Dec. 18, 1885, 


CONDENSING ENGINE, ANTWERP EXHIBITION, 


MONS, BOLLINCKX, BRUSSELS, ENGINEER, 


(For descruption see page 46%.) 


@ 


ELEVATION 


PART SECTIONAL PLAN 


Xx | 
GY, | 
=> 
| 
SSS | = 
| | 
| | al — 
5 : | 
| — | | 
| il 
il | 
2227711] 
| 
| 
| i | 
oi | 


Dec. 18, 1885. 


THE ENGINEER. 


477 


FOREIGN AGEN TS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Measrs. and Co., Booksellers, 

LEIPSIC.—A. TwietmrveR, Bookseller. 

NEW YORK.—Tse Wittmer and Rocers News Company, 
81, Beekman-street. 


PUBLISHER’S NOTIOE. 


*,* The Publisher begs to announce that Next Week THE ENGINEER 
will be published on THuRSDAY, instead of Frripay—Christmas 
Day. Advertisements intended for that Number must arrive at 
the Office before Six o'clock on Wednesday evening. 


TO OORRESPONDENTS. 


Registered Telegraphic Address—'‘ ENGINEER NEWSPAPER, 
LONDON.” 


*.* All letters intended for insertion in THk ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 

X. Y. (Clonmel).— You are late, The examinations began on the 15th. The 
conditions were advertised long ago. 

8. B—The answer to ali your questions is yes. We have not seen the 
article to which you refer by General Anstruther, and consequently we 
cannot say whether itis right or wrong. Perhaps the author's meaning has 
not been grasped. 

J. H. (Bury).—Pure water boiling in an open pan cannot be raised above 
212 deg., the barometer standing at 30in. If the barometer is higher or 
lower, the water will be hotter or colder when it boils, but so little that a 
delicate thermometer would be required to test it. By adding salt or sugar 
the temperature can be raised very much, but we presume that your inquiry 
applies to pure water only. 


SCOTCH IRON. 
(To the Bditor of The Rnguneer.) 

Srr,—Can any reader tell me if there is any brand of Scotch pig iron, 
or any mixture of Scotch pigs, that will stand a bending strain of 
800 Ib. to the square inch witha 
bearing of 3ft., thus—or couldany —- 3-0-———— >i 
one refer me to the required infor- : SSS 
mation, orto any book that would Boo|LBS 
give me reliable breaking strains 
of various mixtures of Scotch and Staffordshire iron? J.C. 

London, December 11th. 


SUBSCRIPTIONS. 

Tue Enorvrer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers ‘a £0 14s. 6d. 
Yearly (including two double numbers) .. £1 98. Od. 

I eredit oceur, an extra charge of two shillings and sixpence per annum will 
be made. Tur Enorerr is registered for transmission abroad. 

Cloth cases for binding Tar Enotnrer Volume, price 2s. 6d. each. 

A complete set of Tuk Enatnerr can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign S ibers paying in advance 
at the published rates will receive Tuk ENGINEER weekly and post-free. 

iptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Covies may be had, if preferred, at 
increased rates. 

Remittance by Post-office order. — Australia, Belgium, 

Columbia, British Guiana, Can Cape of Good Hope, Denmark, 
Egypt, Franee, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
banaue West Indies, Cyprus, £1 16s. China, Japan, 


Remittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
Mauritius, Sandwich Isles, £2 5s. 

ADVERTISEMENTS. 

«" The charge for Advertisements of four lines and wnder is three shillings, 
Sor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. AU 
single advertisements from the country must be accompanied bya Post-office 

_in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 


Letters relating to Advertisements and the Publishing Department 0) the 
paper are to be addressed to the Publisher, Mr. George d Riche; all 
other letters to be addressed to the Editor of THE ENGINEER, 163, Strand. 


MEETINGS NEXT WEEK. 


by Mr. H. B. Dixon. 
Miss E, Aston and Mr. 8, U. Pickering. 
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TESTING STEEL. 

WkE stated last week in commenting on Mr. Maginnis’ 
account of the failure of six steel boilers, that Mr. 
Kirkaldy had shown that iron could be instantaneously 
rendered crystalline. He requests us to state that he has 
never said this, and that he holds entirely opposite views. 
We hasten to express our regret for inadvertently attri- 
buting to him opinions which he does not hold. Our 
statement was on the following ge which 
will be found on e 53 of his well known book 
“Experiments on Wrought Iron and Steel” :—“A few 
examples will now be given to prove that the appearance 
of the same bar may be completely changed from wholly 
fibrous to pager | crystalline without calling in the assist- 
ance of any of those agents already referred to, viz. 
vibration, percussion, heat, magnetism, &c., and that may 
be done in three different ways—(1) by altering the sha 
of the specimen so as to render it more liable to snap ; (2) 
by treatment making it harder ; and (3) by applying the 
strain so suddenly as to render it more liable to snap from 


having less time to stretch.” However, on e 57, after 
referring to a e by Mr. Clay, Mr. Kirkaldy says 
“ although ‘it was found that the strongest and most fibrous 
plate iron when struck by shot’ presented a crystalline 
appearance. It does not necessarily follow that it instan- 
taneously crystallised. The difference according to the 
writer (Mr. Kirkaldy) was merely in appearance, not in 
reality, and was consequent on the plate being fractured 
so suddenly that no time was allowed for stretching, and 
hence it was impossible that the fracture could be anything 
else but crystalline.” We believe this latter passage fully 
sets forth Mr. Kirkaldy’s views, and correct the state- 
ment we made concerning him by saying that it is very 
generally held that a bar of iron may be broken so as to 
show either a fibrous or a crystalline fracture at pleasure. 
The usual deduction drawn is that the iron was originally 
fibrous as it came from the rolls, and so remained up to 
the moment when it was fractured; and that the force of 
impact or some other cause converted the fibrous into a 
crystalline structure in an instant. There is no other 
way out of the dilemma, unless we assume that a bar, 
being originally crystalline, can be rendered fibrous by 
breaking it quietly and slowly instead of violently. Mr. 
Kirkaldy also takes exception to our statement that the 
testing machine can teach nothing. We hasten again to 
explain that we did not at all intend our words to be taken 
in the comprehensive sense which Mr.” Kirkaldy attaches 
tothem; and as others may have misunderstood us as well, 
it is worth while to explain more fully what we intended 
to convey. 

Six “— boilers are made in the usual way, and of steel 
plates. These plates are all tested by taking samples from 
them, bending and hammering and pulling them asunder. 
We do not know who made the plates in question. Mr. 
Maginnis has kept his own counsel on this point. There 
were two parties interested in showing that the steel was 

, namely, the makers of the steel and the makers of 
the boilers. There were two others entirely disinterested, 
namely, the Board of Trade and Lloyd’s. Even if we 
dared to suppose that the first two conducted the tests 
eae or with set purpose to deceive, we should still 
have to deal with the apparent impossibility that the 
Board of Trade or Lloyd’s could be taken in. We must 
assume, therefore, that it is proved that the boiler plates 
in question withstood all the usual tests; and that, as far 
as human knowledge could go, the plates were very 
good. Shall we be wrong if we say that the testin 
machines actually used left nothing untold that they ome 
tell? These boilers are worked for two years and a-half, 
and then they literally tumble to pieces. Samples are cut 
from the fractured plates, and the samples pass the testing 
machine again, and the machine gives us no clue whatever 
to the cause of the disaster. Under these circumstances, 
we hold that we are quite justified in saying that the 
testing machine may be quite unable to give us adequate 
information concerning the strength of a steel boiler; and 
we go on to repeat what we have already stated, 
namely, that the result got out of test strips and 
bars indicates the quality of the steel, but it does 
not tell us the strength of the plate, regarded as 
a whole, from which the sample was cut. We have here 
a plate, for example, which of itself splits from top to 
bottom; but strips cut from each half of this are not 
brittle but tough. Obviously the strip is under entirely 
different conditions from the plate. The influence of size 
and form come in here, and the testing machine supplied 
no information whatever on this point. So far as any one 
can tell, a very brittle steel, with a strength, let us say, of 
45 tons, and an extension of but 10 per cent., might have 
made far better boilers than those actually proved to be. 
It is not known at all that the metal of the plates which 
cracked was brittle. The evidence to show that the 
plates and rings as a whole were brittle; but that, we 
contend, is quite another matter. With the experienee of 
Mr. Maginnis before us, and some others of nearly as 
recent date, no man in his senses can assert that, because 
strips cut from a steel plate manifest every good quality 
under the sun, therefore the plates are in all respects 
thoroughly trustworthy. They are nothing of the kind, 
and the only guarantee that we have at this moment that 
steel plates in a boiler or a ship are likely to turn out well 
must be sought in the method of manufacture and work- 
ing. This we say without desiring to assert that any 
one system — Bessemer, Siemens-Martin, or Basic — is 
better or worse than another. We have not the least 
intention of arguing that the testing machine is useless ; 
far from that, we hold that, properly used, it is simply 
invaluable; but the testing oh on cannot do everything, 
and it has notably failed in more than one instance to 
predict the failure of steel boiler plates. As was to be 
expected, the publication of Mr. Maginnis’ article has 
evoked a large correspondence, and we publish this week 
several letters on the subject. ‘One of these contains an 
account of the failure of ship’s plates mentioned already 
by our Middlesbrough correspondent. From this letter 
it appears that the case is worse than was at first supposed, 
but the most remarkable fact about the matter is that 
specimens which bore every test, with success, were 
subsequently found to have broken during the night. We 
are eens led to ask, Is this a new experience? We 
have not before heard of the existence of such a phe- 
nomenon. It is quite true that boiler plates have been 
flanged during the day, and the flanges have come off in 
a complete ring during the night. But the self-fracture of 
comparatively small specimens has not been mentioned in 
any discussion on the subject, nor has it been alluded to 
by any writer. If the things mentioned by our corre- 
spondent are entirely novel experiences, then no man can 
say where the vagaries of steel will stop. It has done 
much to establish a character as a most extraordinary 
material; and its recent performances will add force to 
opinions taking this direction. 

We cannot leave so important a subject here. There is 
more to be said. There are testing machines and testing 
machines. There are tests and tests, and before we con- 
demn the system even partially, it is well to know that we 
condemn it fairly. that we have just written is based 


on the assumption that the plates of Mr. Maginnis’s 
boilers were tested by a thoroughly trustworthy machine 
in a perfectly trustworthy way. Was this the case? Mr. 

nnis can say. As to bending strips, it is quite well 
known that according to treatment nearly any result can 
be got. Mr. Maginnis says that by striking a given 
portion of the boiler a blow with a heavy hammer, it flew 
off like so much glass. It is quite on the cards, however, 
that if this same piece had been taken quietly it would 
have bent kindly. If we wish to bend a bit of brittle 
steel, that can generally be done by giving it a little time, 
and bending it slowly. We do not say that Mr. Maginnis’s 
tests were not carried out with due care and in a proper 
manner, but plenty of people will say that they were not; 
and it is but right that the whole truth about these boilers 
should be made public. Very large interests indeed are 
at stake, and we think it would be well that samples of 
the plates should be submitted for test to Mr. Kirkaldy, 
and that the results he obtains should be published. His 
reputation for impartiality stands so high that no possible 
exception could be taken to his figures. It might be pos- 
sible to get samples of the original lot of plates from which 
the boilers were made, and it would be of transcendent 
interest to ascertain whether they are or are not now able 
to withstand what they before endured. If Mr. Kir- 
kaldy’s tests bear out the conclusions already formed, 
namely, that the steel was of good quality, then our argu- 
ments will be converted into proved propositions, and the 
verdict of the testing machine will no longer be accepted 
as final testimony to the strength of a boiler plate. If, on 
the contrary, the results he obtains are quite different 
from those reported to have been obtained, then a new 
field for speculaticn is opened. We shall not contemplate 
such an untoward event, however. 


MR. J. O. PHILLIPS AND THE METROPOLITAN BOARD, 


WE published last week a letter addressed to us by Mr. 
J. O. Phillips, the secretary and general manager of the 
Gas Light and Coke Company, explanatory of his plans 
for dealing with the sewage of London. Mr. Phillips 
first came upon the scene in reference to this subject with 
a proposal for taking the semi-dried sewage sludge, when 
compressed into cakes, and stowing it away on board the 
steam colliers on their return voyage from the Beckton 
Gasworks, the cargo so obtained being thrown into the sea 
on the way to the Tyne. On the face of it, this seemed to 
offer a cheap method for getting rid of that troublesome 
incubus—the sludge deposited in the precipitating tanks 
when sewage is treated chemically. We discussed the 
salient features of the plan in THE Encrinzer of October 
23rd, but in the communication which we published last 
week Mr. Phillips entered into a variety of considerations, 
and extended his proposals over the whole of the sewage 
problem as connected with the metropolitan outfalls, It 
was in this form that Mr. Phillips’ plan appeared before 
the Metropolitan Board, and, novice as Mr. Phillips must 
be in regard to this particular subject, he has succeeded to 
a shea ack extent in grasping the leading data. The 
reply of the Board has been that the plan proposed by 
Mr. Phillips involves an outlay much larger than in their 
judgment appears to be necessary, supposing it were finally 
decided to carry the sludge to sea. In order to test 
this view, the Board have invited designs and estimates 
for the construction of one vessel capable of taking out to 
sea 1000 tons of settled sludge daily. The question, 
therefore, which affects Mr. Phillips is one of cost, and 
this point was very distinctly raised in a memorandum 
drawn up by Sir Joseph Bazalgette. In that document the 
question was thus .put to Mr. Phillips: “On what terms 
would the Gas Light and Coke Company undertake the 
removal from the Barking and Crossness outfalls to twenty 
miles outside the Nore of 1000 tons per diem of pressed 
sewage cake?” A second query ran thus: “For what 
sum would the company undertake the removal in like 
manner of 3000 tons per diem of sewage mud, after treat- 
ment with lime and iron, the Metropolitan Board of 
Works providing the necessary appliances and delivering 
it into the ships ?” 

Very ingenuously, though perhaps to his own detri- 
ment, Mr. Phillips proceeded to answer Sir J. Bazalgette’s 
questions from the standpoint of the Board. In his figures 
he includes everything, whether forming part of the ser- 
vice which he is to renderornot. Mr. Phillips was simply 
asked to take the sludge away, whether in the form of 
pressed cake or as mere settled sludge. But he calculates 
the cost of all the preliminaries, and makes a variety of 
suggestions, which may or may not be adopted by the 
Board. The project is marvellously complete, but in- 
evitably complex. Mr. Phillips is asked to be a carrier, 
whereupon he proceeds to show how the merchandise is 
to be prepared, and how it is to be brought to the wharf. 
It is necessary to bear this in mind when looking at his 
figures, and it is possible that Mr. Phillips would have been 
a little less disposed to commit himself had he known 
that there was an estimate by Sir J. Bazalgette a year old 
already before the Board. The figures can be compared, 
so far as the sum total is concerned, and Mr. Phillips 
appears as asking decidedly the larger sum. For carrying 
out what may be called the dry system—that is to say, the 
removal of the sewage in a compressed condition, as pro- 
posed in the first question—Mr. Phillips reckons on a 
capital outlay of £562,000, and an annual expenditure, 
including interest and depreciation, of £252,151. Super- 
ficially considered, it would look as if Mr. Phillips required 
a quarter of a million a year in order to carry the pressed 
cakes twenty miles beyond the Nore. Yet when we 
examine the estimate we find that the freight is simply a 
matter of £36,000 per annum. It is singular that Sir J. 
Bazalgette in November, 1884, estimated the cost of 
barging the sludge out to sea at £37,000 perannum. That 
was for sewage in the semi-liquid form, such as we find 
referred to in the second question. Consequently there 
would be no expense for pressing, though, on the other 
hand, there was to be an outlay of £131,000 for barges, 
whereas the gas company would themselves find the ships 
to carry the compressed cakes. For the removal of the 
sludge or sewage mud, requiring vessels specially con- 
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structed, Mr. Phillips reckoned on a capital outlay of 
£380,000, and an annual charge of £267,400. In all cases 
he charges two shillings per ton for freight. Sir J. Bazal- 
gette’s sludge estimate shows a first cost amounting to 
£1,140,000, and an annual outlay of £94,000 for precipita- 
tion and barging. His figures are on an assumed prospec- 
tive population of 5,200,000 persons. It is a little 
coincidence that Mr. Phillips’ capital account for the 
sludge system is exactly one-third that of Sir J. Bazal- 
gette. But his annual outlay is much the heavier. This 
partly arises from the fact that he charges 8 per cent. for 
interest and depreciation, whereas Sir Joseph makes no 
such allowance. If he did, this would add £91,000 per 
annum as a charge in respect to his capital of £1,140,000. 
Other discrepancies arise, as, for instance, where Mr. 
Phillips allows £105,000 per annum for precipitation, and 
Sir J. Bazalgette only £22,000. For pressing the former 
allows £45,000, and the latter £36,500. 

Taking all things into consideration, and looking at the 
completeness of the system pro by Mr. Phillips, it is 
not quite certain that his plan is essentially dearer than 
the project which has been worked out by Sir J. Bazalgette. 
With the latter we must associate Mr. W. J. Dibdin, 
whose chemical designs have naturally moulded the engi- 
neering plans. Mr. Phillips offers such advantages, 
owing to the contiguity of Beckton to the Barking outfall, 
that his proposals cannot be readily set aside. Out of his 
estimates we fancy something might yet be framed that 
would present a satisfactory aspect. Clearly it ought to 
be so, and we cannot conceive why it should be otherwise. 
The only question is whether it will be cheaper to remove 
sludge than the cakes, remembering the cost involved in 
pressing the sewage deposit. On the other hand, there is 
enormous difficulty and expense connected with the storage 
of sludge when it happens that the vessels are detained 
by the weather. The pressed system may prove the 
safest and the cheapest, all things considered. It also 
seems strange that ships solely engaged in carrying sewage 
sludge out to sea and coming back empty, should do the 
work more cheaply than ships which are freighted with 
coal on their voyage to London, and which only carry the 
refuse article for a short distance on the way out. In one 
case all the capital account devolves on the sewage; in the 
other only a part of it. Moreover, if there is an idea of 
carrying sewage mud twenty miles beyond the Nore, three 
times the cargo capacity will be required which would 
suffice for the pressed cakes. Of course, there is a previous 
question whether it is right to carry the sludge to sea at 
all, whether as mud or in a more solid state? If it is taken 
to sea, will twenty miles beyond the Nore be sufficient ? 
Already we hear mutterings as of a coming storm with 
regard to the deposit of refuse material near the estuary 
of the Thames. We hear that the authorities of the 
Trinity House are on the alert. We read in the Standard 
some rather suspicious letters bearing on this subject. 
The question is put at the head of these letters, “ What 
are we coming to?” It may not be long before this will 
be clearly understood. A complaint is said to have been 
laid before the Board of Trade respecting the practice of 
contractors for the removal of London refuse discharging 
barge loads on the fishing grounds at the mouth of the 
Thames. The oysters are in danger, and other edible 
denizens of the water. Another correspondent, Sir 
Sherston Baker, of the Middle Temple, invokes the Lords 
Commissioners of the Admiralty, who are alleged to 
possess certain powers capable of being exercised for the 
defence of the home waters against improper treatment. 
The method anciently pursued was that of appointing 
“Vice-Admirals of the Coast,” these individuals being in 
reality civil magistrates charged with special functions. 
In 1638 a Sussex jury were required to make presentment 
to the Vice-Admiral of “all those persons which have thrown 
any dung, chalk, rubbish, er noisome thing into the sea, 
or any sea passage, to the hurt of the same, within the 
aforesaid jurisdiction.” We may imagine the resuscitated 
Vice-Admirals of the Coast keeping a very sharp look-out 
upon Sir J. Bazalgette’s sewage barges or Mr. Phillips’ 
cake-laden steam colliers. At least, in some form or other, 
we may expect that the proposal to take the solid residuum 
of the London sewage, and throw it into the sea beyond 
the Nore, will excite considerable criticism, if not 
downright opposition. If the pressed system is adopted, 
what is to become of the essence of sewage squeezed 
out? Whether a range of twenty miles will satisfy 
is doubtful. It will be expected that some mischief 
will follow, and if ever the sludge were thus discharged, 
there would soon be evidence brought forward to prove 
that sewage banks were forming where no banks of any 
sort existed before. It would be asserted that the flavour 
of the “natives” was being impaired, that the fishing 
grounds were going to the bad, and that the latter state of 
things was worse than the first. Yet the Metropolitan 
Board are compelled to move on, for a Royal Commission 
has pronounced against the outfalls, and every Home 
Secretary feels it his duty to back up what the Com- 
missioners have reported. Mr. Phillips and his company 
are to be thanked for coming forward at such a crisis with 
proposals which cannot but command respect, and which 
may be found more practical than they were at first 
thought to be. 


THE LOSS OF THE INDUS. 


In our issue of October 2nd last we directed attention 
to the unsatisfactory position in which the surveys of our 
Indian coasts stand at the present time. The circumstances 
attending the loss of the Indus, belonging to the Penin- 
sular and Oriental Steam Navigation Company, off the 
coast of Ceylon, furnish us a very striking illustration of 
the results to be apprehended from that position on which 
we dilated at the time of so writing. We desire to say 
nothing which may in any way prejudge the case as 
against the captain of the Bove Hh steamer, because we 
have as yet heard but one side of the story of her loss. 
Still, sufficient has reached us on the authority of well- 
informed correspondents to show that from the charts in 
the master’s possession at the time of the disaster, and upon 
the data afforded by which he was navigating his ship, 


there was nothing to be learned which led him to suppose 
he was in the immediate neighbourhood of danger. Ac- 
cording to information received by the 7'imes, those charts 
were not of the latest issued, it appearing that the captains 
of the Royal Navy navigating in those seas have a more 
recently supplied chart, upon which instructions are given 
to keep the lead constantly going when approaching within 
a certain distance the coast of Ceylon at the point where 
the Indus was wrecked. It does not come within our 
province to ask how it came about that the captain of a 
mail steamer remained unsupplied with the latest infor- 
mation ; we only have to accept as a fact that it was so; 
and under such conditions we may claim that the deficiency 
in the charts in use by the captain of the Indus, furnishes 
strong proof of the need we urged in our former article for 
an early and systematic resurvey of the dangers which 
surround our Indian coasts. 

We, in that article, pointed out how rapidly the natural 
features of these coasts change under influences which are 
foreign to more temperate climates, Now the shoal on 
which the Indus has been lost has long been known, It 
has been repeatedly surveyed, and distinctly laid down 
upon the charts issued by the Indian Marine Board ; and 
the Mullativoe shoal, extending as it does for a long dis- 
tance from the shore, has been one of the most well-known 
dangers to be avoided in that part of the world. We may 
safely rely upon it, therefore, that there has in its case 
been some change in its configuration of recent date. We 
cannot otherwise conceive that one of the experienced 
commanders of the P. and O. fleet could have so closely 
approached it without taking the fullest precaution to 
ascertain how near he was to it. On the chart which we 
learn from the authority before quoted to have been issued 
to the ships of the East Indian Squadron, there are 
distinct instructions to “keep the lead going” when near- 
ing this part of the coast. On that by which the 
commander of the Indus was guided such an instruction 
is said to be absent. Either, therefore, a most important 
direction was culpably omitted by the framer of the older 
chart, or, as we have shown, the probability of the danger 
of approach to this shoal has so much increased since that 
chart was prepared as to render it necessary that a supple- 
mentary direction should be given. It appears that a 
current had set the ship some thirty miles out of her course 
during the night ; but on day breaking the land was seen 
and would have been recognised ; yet in spite of this the 
vessel is run upon a danger well known, and, as far as is 
absolutely known, fully marked upon the chart. It is 
scarcely possible to realise that under such circumstances, 
if that chart really represented the shoal as it exists at the 
present day, an accident of the nature described to us 
could have occurred. 

One of the incidents attending this unfortunate wreck 

sses a peculiar interest. hen the captain of the 
ndus found his ship aground he resorted to the common 
practice of attempting to drag her off by means of anchors 
laid out astern. In this he perfectly succeeded, and had it 
not been for a further mishap the Indus would probably 
have departed from the treacherous shoal with almost 
entire immunity from injury. But when the vessel slid 
off into deep water the bottom came into contact with one 
of the anchors laid out seawards. We will not prejudge 
this of the case, because we are totally uninformed of 
the conditions under which that anchor had to be laid, but 
it does appear extraordinary that the possible contingency 
of such an accident should have been overlooked, and that 
no measure should have been adopted for its avoidance. 
Had the movement of the ship when again afloat been con- 
trolled within a certain course by warps laid to subsidiary 
anchors, the means adopted ate Bh for re-floating her 
would not have proved to be the cause of her ultimate 
destruction. But, however the neglect of such a provision 
may be accounted for, its result was most unfortunate; the 
flukes of the submerged anchor tore a large hole in the 
vessel’s bottom, and the injured compartment became 
rapidly filled with water. Still the captain felt no appre- 
hension. He had his bulkheads to rely upon for localising 
the effect of the injury, and we may feel-sure that in 
vessels built with the care and skill as are those of the 
great eastern Mail Company that confidence could 
scarcely have been misplaced. It was, however, wholly 
discredited by the results—the bulkhead gave way under 
the pressure, and the entire loss of the ship followed. 

Are we to be forced to conclude from this fact that the 
strains imposed upon the vessel while upon the ground, in 
addition to those probably incurred in the endeavour to 
drag her off it, had so weakened the bulkheads that they 
were no longer equal to the purpose they were designed to 
serve? Until fuller information reaches us it is difficult to 
suggest any means whereby the liability to such a result 
can be guarded against in future construction. It may be 
found wholly impossible to do so, and yet it is a problem 
which may well and profitably engage the attention of 
naval architects. To secure the highest factor of safety, it 
is manifest that pone should be made to secure that 
bulkheads should remain efficient under every possible 
condition of strain. Until they are so constructed it is 
certain they cannot be wholly relied upon. 


THE BRAKE QUESTION ON THE CONTINENT. 


Srnce the introduction of the block system, and the inter- 
locking of point and signal, the causes which formerly gave rise 
to # not infrequent class of railway accidents in this country 
have to a large extent disappeared, although a number of other 
causes tending to produce equally calamitous results do still, and 
no doubt always will exist. It is now generally accepted that 
for all such emergencies a continuous brake with instantaneous 
action is the only means by which these results can be avoided, 
or at least mitigated. It is interesting to observe how these 
principles receive confirmation from the experience of other 
countries, on this occasion from the Wurtemburg State Rail- 
way. It seems that the express train from Berlin to Milan, 
when passing Thalhausen station at the rate of forty or forty- 
five miles per our, was turned into a siding and only brought to 
a stand within a few yards of the edge of the embankment 
bounding the river Neckar. From the official report which 
appears in the Wurtemburg Staats Anzeiger of the 4th inst., the 


driver seeing the points were open for the siding, “lost no time 
in giving unnecessary signals, but with great presence of mind 
applied the continuous brakes with full force, and as this brake 
operates simultaneously on all the vehicles within a couple of 
seconds, the train came to a stop a short distance from the end 
of the siding,” which it seems is about 160 yards in length, 
There is no need to dilate upon what would certainly have been 
the consequence of the loss of even a single second in applying 
the brakes with full power, at the time when the speed is 
highest, and this point is fully recognised by our contemporary, 
who goes on to say :—“ This occurence demonstrates the wisdom 
of having laid special weight on rapid action in cases of emerg- 
ency, in choosing a system of continuous brakes, a course which 
resulted in the Westinghouse brake being chosen, Other 
systems of continuous brakes are slower and less energetic in 
their action. In September, 1884, the Minister for Foreign 
Affairs issued an order that in future all engines and carriages 
used for express trains were to be fitted with the Westinghouse 
brake ; meanwhile, proposals have been made to the various 
railway companies who run through carriages on our lines for a 
general adoption of the air-pressure brake, and there is every 
prospect of the fast trains between Vienna and Avricourt being 
uniformly equipped with it by the beginning of the summer 
season.” An interesting feature in connection with this occur- 
rence is also mentioned, and we are inclined to think such 
instances would be more honoured in the observance than in the 
breach in this country. The same paper states, “ His Majesty 
has been pleased to award the engine driver Kohler the silver 
civil service medal in recognition of his care and bravery, and a 
grant of 100 marks has been allowed him by the Minister for 
Foreign Affairs.” 


SUBSIDENCE ON THE METROPOLITAN RAILWAY. 


A SUBSIDENCE on the Metropolitan Railway might easily 
become a very dangerous affair, but there seems to be no danger 
attending the subsidence which has recently taken place between 
King’s Cross and Gower-street. The cause of the subsidence is 
variously stated, but it would seem to be due to the weight 
and almost superincumbent position of the great block of build- 
ings of the Midland Railway Goods Department, St. Pancras, in 
conjunction with the leaking of the parish sewer, and the water 
from the joints of a 15in. water main. The tunnel was built 
more than twenty years ago, the footings of the walls being placed 
on the hard blue clay, and until recently it has been perfectly 
sound, so recent causes must be looked to. Water has undoubtedly 
been active, and the examinations which have been made have dis- 
closed a large amount of water in the ground outside the tunnel, 
which it is evident must have saturated the clay beneath its 
walls; moreover, one of the lines of railroad was bulged up 
inside the tunnel, a circumstance indicative of the gravi- 
tation of a heavy mass upon a plastic material, The 15in. main 
is near the top of the tunnel, the sewer towards its base, and 
the front of the Midland Goods Department buildings is only 
some 30ft. away from its northern side, whilst their foundations 
are some 15ft. or 18ft. above the foundations of the tunnel walls. 
The subsidence was noticed two months ago, and immediate 
measures were taken for the protection of the traffic. Strong 
stretchers of 14in. timber were passed at short intervals across 
the base of the tunnel under the lines of rails and from footing 
to footing of the two side walls. The temporary security of the 
tunnel being thus effected, a concrete invert was commenced 
below the tunnel ; and this has been actively proceeded with in 
sections during the night intervals in the passenger traffic. Two 
concrete sections of 7ft. 6in, each in length have been put in 
every night, and a longer section has been added on Sundays. 
The concrete invert has been completed nearly to its full extent, 
and since its commencement there has been no further subsidence. 


THE GIRDER TRADE, 


THE information from the North of England concerning the 
girder trade is of a character which is eminently gratifying. 
Some little while ago we showed how rolled girders of native 
manufacture were rapidly getting into increased favour, and 
that the continental manufacturers were becoming alive to the 
fact that the monopoly which they had hitherto was 
seriously threatened. English architects and builders will 
shortly have less reason than ever for purchasing continental 
ironwork. At the Britannia and West Marshe Ironworks, 
Middlesbrough, rolled girders of 20in. depth will soon be in 
course of production by the aid of a special new plant which the 
proprietors are laying down. Previously 16in. was the largest 
size produced. Engineers will note with special interest that 
these girders of native manufacture will, as a rule, stand a 
tensile strain of 21 to 23 tons with an elongation of 5 to 8 per 
cent., and a contraction of 8to 15 per cent. The fact that there 
are now no fewer than ninety-eight puddling furnaces in the 
Middlesbrough district producing iron for use in girder making 
is sufficient testimony to the very considerable call which exists 
for the new manufacture. Middlesbrough, however, is not to 
have the new trade all to itself. A Bolton firm—Thomas 
Walmsley and Sons—have been making girders for some con- 
siderable time ; and now that our ironmasters are becoming con- 
vinced that iron will be in growing use for building purposes, it. 
may be regarded as certain that other firms will come to the 
front in an industry which promises to be remunerative, 


WAGES IN THE IRON TRADE, 


Tue present is an anxious time for ironmasters. Every help 
that is possible should be afforded them to tide over the period 
of low prices until the anticipated revival makes its appearance. 
As our Birmingham and Staffordshire correspondent reported 
last week, the ironmasters there are again seeking some relief in 
the matter of wages, and our correspondent further shows this 
week that selling rates are very fine, and competition from the 
Northern ironmasters is a reality. The main objection of the 
Staffordshire ironworkers is that the wages in each district ought 
to be regulated principally by the price of iron made in that 
district, and that the selling prices of all classes of iron made 
in Staffordshire average from 30s, to 40s. per ton more than the 
prices in the North. The masters, however, w that marked 
bars now no longer rule the market. They decline to admit 
that there is a difference of 30s. or 40s. between the average 
prices of the North and Staffordshire, and contend that the 
average selling price in the Midlands to-day, excluding sheets, 
which are always considered to be outside the calculation, is 
about £5 15s, per ton. They claim, therefore, that puddlers’ 
wages should be made uniform with the wages in the North, 
2.¢,, 68, 8d. per ton, instead of, as now, 7s. 3d, per ton. The 
arbitrator’s award is awaited with great interest, since other 
leading iron-making districts besides Staffordshire will be 
regulated by it. 


VILLAGE WATER SUPPLY. 
Foun is sometimes made of the deliberations of town councils 


and parochial boards, but when the heavy responsibilities 
ered, this 


sometimes incurred by these authorities are 
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hardly seems to be giving them their due. As an instance, the 
following may be quoted—“ At a recent meeting of the Rathven 
Parochial Board the committee appointed to make inquiries 
with the view of providing a water supply for the village’ of 
Rathven gave in their report, suggesting either the digging of a 
well about fifteen yards from the churchyard, or in the corner 
of a field, the first proposal being preferred by the committee. 
After considerable discussion, the committee was entrusted with 
full powers to provide a well, the expense not to exceed £25.” 
The headlong rushing into financial responsibility may be, 
perhaps, a little blameworthy, but when it is observed that con- 
siderable discussion, and, therefore much time and thought, 
were given to the matter, it must be assumed that all the aspects 
of this debt have been fully examined, and so heavy an outlay 
considered justifiable in the interest of sanitary welfare. More- 
over, the selective judgment which places the well as near as 
possible to the churchyard ought not to be overlooked, and all 
praise ought to be given to a committee that selects a site for a 
well the water from which is likely to have greatest possible 
variety of ingredients. 
PROFESSIONAL ETIQUETTE, 


In the United States they do not manage things quite as they 
do in this country. We find the following passage in Zhe 
American Mechanical Engineer :—“ If we may judge by incessant 
criticism and correspondence in our English contemporaries, 
Engincering and THE ENGINEER, compound locomotives are not 
performing well on English railways. This is of no especial 
moment, but what strikes us as peculiar is the readiness of pro- 
fessional readers abroad to supply hints, suggestions, and asser- 
tions, as to what is needed to make compound locomotives 
successful. We don’t know what the custom is in England, 
but in this country an engineer would hardly supply hints for 
another engineer ; he would be thought officious if he did.” In 
this country engineers are always willing to give advice to their 
professional brethren, and it is not thought officious. Large 
questions arise every now and then of interest to the whole 
mechanical world, and it is generally held on this side of the 
Atlantic that nothing is more likely to explode fallacies than 
free and full discussion, We do not quite see where the officious- 
ness comes in ; but, then, we have not invented a compound 
locomotive, 


LITBRATURE. 


Strains in Ironwork: a Course of Eight Elementary Lectures. 
By Henry Apams, M.LC.E, London: E, and F. N, Spon. 
65 pp. 1885. 

Tus consists of a series of lectures delivered under the 

auspices of the Society of Engineers, by Mr. Adams, by 

whom they have been revised and presented in book form 
for the benefit of the learners or younger members of the 
profession. It is one of the clearest, if not the clearest, 
and most simple of handy books for learners, on strains in 
ironwork, as of roofs and girders, with which we have 
met, and although approximate methods are in a few cases 
employed, the book is exceedingly well adapted to enable 
students to understand with facility the more complete 
books and more complex problems dealt with in books 
which do not descend to the level of the uninstructed. No 
reader desirous of acquiring learning on this subject can fail 
to feel himself put well on the ladder by Mr. Adams’ book. 


A (uide to Sanitary House Inspection. By W. P. Gernann. 
New York: John Wiley and Sons, London: Triibner and 
Co, 1885. 

As in everything else, America has made great strides in 

sanitation within the last few years, of which the present 

work is sufficient proof. A concise and not too technical 
uide to house inspection is a useful book for the average 

Philistine householder to possess. It will open his eyes in 

many cases, and may be the means of preventing many 

catastrophes by teaching him to take warning in due time, 
before it is yet too late to call in the sanitary engineer, 
while yet his health is unimpaired and his dear ones alive. 

Mr. Gerhard is an authority in the States on the subject 

of sanitation and house drainage. 


The Prospector’s Hand-book. By J. W. Anpersox, M.A, 
F.R.G.S. 1885, 

Tus little work will be found, we think, to supply a 
much-felt want, especially among colonists, in whose way 
are so often thrown many mineralogical specimens, the 
value of which it is difficult for anyone not a specialist to 
determine. But it will also afford aid to many others who 

33 a taste for geological research. As the rule, hand- 
»00ks of this description are either far too technical in 


' their employment of terms to be useful to the uninstructed 


on the subjects with which they deal, or else, in the 
endeavour to avoid being so, they miss points of real 
importance. The author of the book under review appears 
to us to have been very successful in hitting the happy 
medium in this respect, and while he has placed his instruc- 
tions before his readers in the plainest possible terms, he 
has led them on by degrees to the higher branches of the 
subject, gradually educating them up to the required stan- 
dard for ready comprehension of them. Sturting with 
general directions as to the leading natural conditions to 
which a prospector should give his attention, and then 
describing the sy 30 features of a country denoting the 
probable presence of particular ores, Mr. Anderson pro- 
ceeds to give simple rules for testing such ores when found, 
and for determining their constituent parts. The appear- 
ance of such ores under treatment by the blow-pipe or 
other reducing agents is tabulated in such a way as will 
enable the most unscientific to conclude as to the nature 
of the subject submitted to their action, The varied pro- 
cesses available for such treatment are fully and clearly 
described, and a valuable addition to the book is a short 
chapter on the elementary rules of surveying, sufficient to 
enable a fortunate prospector to mark out the ground 
which he may select as favourable for further research, 
The book is not fyee from faults and inaccuracies, but it is 
the best of its kind. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—James Hook, chief engineer, 
to the Grappler, additional, for Gibraltar Yard; David E. Smith, 
chief engineer, to the Asia, additional, for service in Portsmouth 
Dockyard; Cornelius Pitt and Richard A. Shapcott, +o to 
the President, additional, for service at Woolwich ; John §. Fusgell, 
engineer, to the Pembroke, additional, for the Comus, 


PRIVATE BILL LEGISLATION. 


THE coming events in the Parliamentary Committee-rooms 
next session have already cast their shadows ahead, and we can 
now form an idea of what the new Parliament will be asked to 
do to promote private legislation. For reasons not yet very 
apparent, there is this year a great falling off in the Bills and 
Provisional Orders, the plans of which have been deposited, 
the present total being only 174 as compared with 248 last 
year. These 174 are made up thus:—Railway Bills, 72; Gas 
and Water, 25; Tramways, 14; and Docks, 7; the miscellaneous 
Bills and the Provisional Orders making up the balance, And 
not only are there so many fewer schemes, but many of these 
Bills are not really projects, but are simply applications for 
leave to abandon works y sanctioned or to extend the 
period for completion. Neither are there any very big 
schemes advanced, such as recent sessions have produced. 
The Manchester Ship Canal turns up again, it is true, 
but the application is only for permission to pay certain 
dividends out of capital. Among the Bills relating to the 
metropolis is one for constructing a subway from South 
Kensington to Knightsbridge, and thence to the Marble Arch, 
which will revive the controversy of last session as to under- 
mining and disfiguring Hyde Park. An illustration of the way 
in which some undertakings are delayed was brought before the 
St. George’s Vestry, Southwark, the other day. The South- 
Eastern Railway Company, it appears, obtained an Act in 1882 
enabling it, among other things, to make a connection 
between its terminus and some point in the East-End. Up 
to this time, however, it has not carried out this work, and 
it intends to ask Parliament for further time to do so, Such 
a connection would be of great value, and has long been hoped 
for, especially by people in the Borough. The expectation of 
this extension has in a sense impeded building operations, and 
on this ground, and also because the company is suspected of 
not seriously intending to construct the line, but of holding on 
to keep any other company out, the ratepayers, through their 
vestry, mean tv oppose the application for an extension of time. 
In the discussion upon this subject it was incidentally mentioned 
that the Sevenoaks Railway was authorised twelve years before 
it was carried out, and was only completed in consequence of 
competition by the London, Chatham, and Dover Railway. 

Among the measures which Parliament will have to consider 
next session is one relating to a compressed air-power system, 
which the Leeds Compressed Air-power Company desires, with 
the sanction of Parliament, to introduce into Leeds for applica- 
tion to various manufacturing and other operations. In due 
course we shall learn all particulars respecting the process, but 
in the meanwhile the following facts may be given :—It is pro- 
posed to erect a central station in which air will be compressed 
by large and powerful engines, and thence the air will be 
supplied by pipes and mains—in the same manner as gas and 
water—to all who desire it. The promoters claim that by 
taking this supply manufacturers will be able to dispense with 
boilers, stokeholes, chimneys, and other accompaniments of 
boilers, and obtain their power whenever they require it by 
simply turning on the tap, and so also save expense and avoid 
all the waste of getting up steam and blowing off, and get rid 
of the trouble and nuisance of disposing of ashes. To apply the 
service to existing steam engines only a change of connections 
will be necessary, and the air can be utilised for driving sewing 
and other machines for which steam power cannot be obtained, 
for working small electric light installations, for hoists, presses, 
hammers, refrigerators, and glass-blowing. There are many other 
operations to which the compressed air could be applied exactly as 
proposed for the Birmingham industries. The company proposes 
to start with only 3000-horse power, and eventually to go up to 
20,000-horse power ; and while accepting an absolute obligation 
to supply all who demand the service, it contemplates changes 
which will make this air power considerably cheaper than steam 
power to many users. In support of its case the company 
cites the experience-—of course, on a narrower scale—of Birming- 
ham, for which an Act somewhat similar to that now proposed 
was obtained last year. Mr. J. Sturgecn, M.L.M.E., is engineer 
to the company, Mr. Arthur Lupton, M.I.C.E., of Leeds, acting 
as joint engineer. 

Volunteers, at least, will rejoice over the abandonment of ‘a 
railway for which powers were obtained in 1881. In that year 
the London and South-Western Railway Company promoted 
and succeeded in passing a Bill for the construction of a new 
line between London and Kingston and Guildford. One portion 
of the line was to proceed, after leaving Putney, under Putney 
Heath, round the now famous shooting ground, Wimbledon 
Common, and thence to Kingston, where it would join the 
main system. When this project became known there was con- 
sternation and indignation among Volunteers, for the line if made 
would run close to the butts of the National Rifle Association, 
and the danger from such near proximity would, it was believed, 
eventually put an end to the annual shooting competitions. On 
the other hand, the residents on and round the Common warmly 
approved of the scheme, strongly disliking these meetings. 
Both sides did what they could to forward their wishes, but the 
Bill was passed. Now, however, it appears that the company 
has resolved not to proceed with this portion of its authorised 
line, and will ask for leave to abandon it next session. But itis 
intended, it is said, to go on with the line from Putney across 
the river to the District Railway at Fulham, as a necessary part 
of the Wimbledon and West Metropolitan Railway. It further 
appears that the company has decided to also abandon the rail- 
way authorised three years ago to give it a terminus at South 
Kensington. 


THE LIVERPOOL WATER SUPPLY. 


In view of the protracted drought, the Liverpool Water 
Committee decided last July to discontinue the constant service, 
and on the 18th July, the distribution of water in the city and 
in Bootle was limited to twelve hours per day. On the 28th 
August, the hours of supply in the city and in Bootle were 
further reduced to eight per day and in the suburban districts 
to eighteen per day. Concurrently with these restrictions, 
strenuous efforts were made to prevent waste and excessive 
consumption, and to reduce the quantity used for public pur- 
poses by employing salt water for street sprinkling, and by 
other means. ‘The combined result of these measures was that 
the volume of water drawn for Liverpool from Rivington during 
the seventeen weeks ended on the 10th ult., was less by 
338 million gallons than during the corresponding period of 
1884. The reservoirs continued to fall until the 22nd Sep- 
tember, when rain began to descend in sufficient volume to 
exceed the demand upon the reservoirs, which continued 
steadily to rise until a few days ago. The quantity in stock on 
the 18th ult. was 1630 million gallons. As the reservoirs hold, 
when full, 4080 million gallons, there is still a deficiency of 2450 
million gallons before the overflow line is reached. Of the 16in. 
of rain which fell during the 
referred to, the proportion actually impounded and utilised, 


period of seventeen weeks above | Gal 


after allowing for the loss by evaporation, was 65} per cent., 
leaving only 24in. of the rain available for storage after supply- 
ing Liverpool, and giving the statutory compensation water to 
the rivers, During the last six weeks, when the ground has 


been saturated and the rain has fallen under conditions favour- 


able to collection, the proportion impounded has been 88 per 
cent., showing the important influence of the circumstances 
under which the rainfall takes place in determining its value 
for waterworks purposes. 

The following are the depths to the water in the several 
reservoirs at the present time, as given in a report by Mr. 
Joseph Parry, C.E. The measurements are from the overflow 
lines to the actual water levels; consequently they represent 
the depths in feet still remaining to be filled :— 


ft. in 
Upper Roddlesworth Reservoir... .. .. .. 127 
Lower Roddlesworth Reservoir.. .. .. « 5 & 
Upper Rivington Reservoir... .. .. .. «+ 1210 


Lower Rivington Reservoir... .. .. « 19 7 

The quantity now in store is 200,000,000 gallons in excess of the 
stock at the corresponding date of last year, but with the single 
exception of last year, the reservoirs are considerably lower than 
at the same date in any previous year since 1865. The total 
volume of Corporation water used for street watering is remark- 
able. During the period of seventeen weeks referred to it was 
8,105,455 gallons—being less than half a day’s total supply to 
the district—as against 27,180,710 gallons used during the 
corresponding period of last year, the saving under this head 
being, therefore, 19,075,255 gallons, or 160,295 gallons per day. 
This saving was chiefly the result of communications addressed 
by the Water Committee to the Health Committee, to the 
Mersey Docks and Harbour Board, and to the local authorities 
around Liverpool, requesting them to use, as far as practicable, 
salt water for the purpose of watering the streets, and to make 
every effort to diminish the consumption from the public mains, 
Salt water was employed to the extent of 2,968,845 gallons, and 
was taken from temporary pumping stations established along 
the line of docks and from the Cornwallis-street salt water main. 
The use of salt water was limited by the distance to which it 
had to be carted. 


THE NEW HALL FOR THE JAPANESE 
VILLAGE. 


Tue Japanese village, opened at Knightsbridge on 10th 
January of the present year, was visited by nearly 300,000 

rsons before it was burnt down on Ist May, with a loss of 
about £25,000 mainly covered by insurance. The inhabitants 
have since been plying their trades at Munich ; but on Wednes- 
day fortnight they reassembled at a village twice the original size, 
put up, under the direction of Tannaker Buhicrosan, in the new 
Humphreys’ Hall. A miniature lake and cascade have been 
added, with Japanese bridge very much like that figured in the 
old willow pattern plates. The bridge is flanked on one side by 
a pair of bronze memorial vases, taken from a Japanese temple 
and said to be 700 years old ; and near them is a bronze casting 
of imposing outline and most elaborate ornamentation, the work 
of several generations, priced at £2000. There are no less than 
sixty shops and houses, coated with silicate paint, and lighted 
at present by gas with Sugg’s burners, while the interior of the 
building is lighted by pipes, 4ft. long, with jets, projecting from 
the wall ; it is intended, however, to illuminate the building with 
arc and the shops with incandescent lamps. An agreeable tem- 
perature is maintained by Benham’s system of coils with hot 
water ; and, to ensure the immediate extinction of any fire that 
might break out, a 4in. main has been laid, in addition to the 
existing water supply, and connected with ten hydrants disposed 
by Merryweather about the building. The Japanese perform- 
ances are now given, not in the building containing the village. 
but in a new shebaya, which is no other than the old Sun Music 
Hall, acquired by Mr. Humphreys’, contractor for the iron 
buildings of the South Kensington official exhibitions, and 
thrown into his property. The new hall has been made quite fire- 
proof, and great-attention has been bestowed on means of 
ingress and egress, so as to avoid a crush in the event of panic. 
The hall has no stairs and no passage narrower than 9ft. In 
addition to the main entrance, there are four main exits, all 
10ft. wide, while communication between the several portions 
of the block of buildings may be cut off by means of wrought 
iron doors. The ground area of the new hall is about 500,000 
square feet; and works are now in progress for throwing 
another 22ft. into the width. The floor is constructed with 
rolled iron joists, the spaces between them being filled in with 
12in. of concrete, directly over which are laid 2}iu. of wood 
blocks. The height from floor to springing of roof spans is 36ft. 
There are two central spans of 50ft., and at present one sice 
span of 30ft., which will eventually be repeated on the other 
side... The roof, which is remarkably light, is supported on ele- 
gant columns, with twisted shafts and octagonal bases, cast at 
the Cadogan Ironworks, Chelsea. The plans were prepared by 
Mr. Spencer Chadwick, F.R.I.B.A., the new restaurant being 
designed by Mr. Thos. Verity. The whole work has, with the 
assistance of Mr. Humphreys’ Birmingham branch, been carried 
out practically in three months, under the direction of Mr. R, 
J. Boon, clerk of works, at a total cost of about £12,000. 


THE UNITED States Navy.—The Chief of the United States 
Naval Bureau of Steam Engineering, engineer-in-chief Chas. H. 
Loring, submits his statement of expenditure and estimates, and a 
detailed report of the work done upon each vessel, and that at 
present required. He urges the building of a new boiler shop at 
the New York Navy-yard. The floating derrick referred to in his 
last report was found so defective that a contract has been made 
for a new one to be built entirely of steel, at a cost of 60,680 dols. 
It will be a most useful appendage to the New York Navy-yard for 
lifting heavy weights. During the year 847,900 dols. 46c. has been 
expended, besides 803,037 dols. 67c. on the machinery of the 
double-turretted monitors, and 781,075 dols. 26c. on the machinery 
of the new cruisers, viz., Atlanta, 241,284 dols.; Boston, 
243,117 dols.; Chicago, 344,536 dols.; Dolphin, 794,715 dols. 
There is a balance on hand on this last account of 118,676 dols., 
which, it is expected, will be required to pay the cost of steam 
trials, “‘ civilian experts” and other extras. New boilers have been 
or are being fitted to the Adams, Alliance, Fortune, Marion, 
Monocacy, Omaha, Vandalia, and Wyoming, and new engines and 
boilers complete in the Mohican. The total expenditure for 
engines, boilers, and machinery has been 899,225 dols., and fcr 
stores and outfits, 107,212 dols. At the Navy-yards 244,710 dols. 
has been expended for yard expenses, and 90,842 dols. for miscel- 
laneous expenditures. For sea service the following vessels 
require new boilers:—Ajax, Canonicus, Franklin, Lackawanna, 
Minnesota, Powhatan, Quinnebaug, Saugus, Swatara, Tennessee 
Triana, and Wabash. The Essex is being generally overhauled and 
repaired, and the Enterprise, Juniata, Kearsarge, Nipsic, and 
Palos out need this. New boilers will soon be required for the 


ena and ford. The New York requires the new machinery 


and boilers now on hand for her, 


_ 
| 
| 
_ 


4 


489 


THE ENGINEER. Dec. 18, 1885. 


ATKINSON’S GAS ENGINE. 


THE BRITISH GAS ENGINE COMPANY, LONDON, ENGINEERS. 


END 
ELEVATION 


GAS ENGINES AT THE INVENTIONS 
EXHIBITION. 
No. V. 

By the engravings given below we illustrate a gas engine 
which belongs to type 3, as classified in our impression for 
the 2nd October. It is, therefore, a compression engine, and 
is made under Atkinson’s patents by the British Gas 
Engine Company, Mansfield-road, Gospel Oak. During 
the last few months it has received important modifications 
and improvements. This engine has a single-acting 
working cylinder and a separate single-acting compressin 
pump fixed on the side parallel to each other. The cran 

in which drives the pump connecting-rod is set a little 
hind the main crank, so that the working piston com- 
pletes its stroke a little earlier than the pump piston. The 
pump draws in a uniform mixture of air and gas on the 
outward stroke, and compresses it to about 60 Ib. on the 
return stroke. It is compressed to this pressure in the 
end of the pump just previously to the working piston 
completing its wt Roth stroke, when the exhaust valve 
is closed, the slide opens communication between the 
pump and the working cylinder, and the compressed 
charge is transferred to the working cylinder during the 
time the pump piston completes its stroke, and the work- 
ing piston makes a short portion of its outward stroke. 
The slide then cuts off communication with the pump and 
ignites the charge, causing the pressure to rise so as to 
give the working stroke. 

As will be seen, the slide, if we may call a rotary valve 
a slide, has an intermittent movement given to it by a 
ratchet and pawl, worked directly by an excentric on the 
main shaft. It is moved one tooth for each revolution of 
the engine, so that there is only one revolution of the slide 
for several of theengine. Two-thirds of the slide is always 
exposed to the air, and it keeps cool in consequence. 
There are ports cut through the slide—one for each ratchet 
tooth—but otherwise there are no ports, passages, or 
grooves. The pressure to keep it up to its work is a 
definite amount, and cannot be exceeded, so that these 
slides never cut, and work in a most satisfactory manner. 
The illustrations are of 12 nominal horse-power size. 
The expansion is carried so far that the final is more 
than the original volume. It will be understood that the 
crank pin is in such a position when ignition takes place 
that the piston is approaching its highest speed ; also that 
the terminal pressure is about 20 Ib., so that the expansion 
is continued to, say, 50 per cent. beyond original volume. 
The inventor found that the advantages gained in this 
manner were evident in working, and were chiefly the 
cause of their being followed up to their logical develop= 


Fig. | 
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Fiz. 2 
ment in the “ Differential” engine. See Tue Enciyeer | from Ato B. The end of the stroke being reached at B, 
for the 7th August, 1885. | communication with the pump P—see Figs. 1 and 3—is 

The exhaust valve is operated by an excentric and rock- | established, and the pressure immediately rises from 
ing shaft, so that there is no gearing. The governor is| B to C—Fig. 6—and the piston stroke commences, 
automatic, and operates so as to reduce the quantity of | the combustible mixture being admitted 0°116, or about 
charge delivered into the working cylinder; but with the one-ninth, of the stroke. C D may be thus called the 
smallest amount it will give a working stroke every revo- | admission line, the combustible mixture being at a pressure 
lution, as shown in the diagrams pelted. It keeps a of about 60 1b. At D ignition takes place, and pressure 
regular speed, and there is no fear of the engine yo | immediately rises to E; but the combustible charge being 
away; because, if anything about the governor shoul 
break or give way, the tendency is to slow down, or stop 
the engine. 

The makers fit a self-starting gear to their large engines. 
It consists of a starting valve on the end of the cylinder, | 
a stop valve of special construction, and a reservoir to) 
contain compressed ignited gases obtained from the igni- 
tions of the engine itself. The engine is started by placing 
the crank-pin in a favourable position, opening the starting 
valve so as to admit pressure on to the piston which starts 
the engine; this is continued each time the crank comes 
round, till the engine runs itself, which it usually does at 
the second or third revolution. 

Referring to the engravings, Figs. 1, 2, 3, and 4 above, 
we have plan, side, and end elevation of the engine, and a 
separate view of the valve gear. ' 

The accompanying di Fig. 5, are from the engine 
loaded and not fully loaded, the admission of the com- | 9 uniform mixture, the combustion of which is rapid, but 
bustible charge being reduced by the governor. The pump | hardly what would be called explosive, a very sensible 

Fig. 6 — of time being occupied in realising the full pressure. 
is is shown by the distance between EK and F. Theline 
D F would be followed by the indicator pencil if the 
combustion was completed instantaneously or explosively, 
but as a sensible time is occupied in the combustion, 
the distance F E is traversed by the piston before full 
pressure is realised. F E is equal in the diagram, Fig. 6 to 
about a twenty-fifth part of the whole stroke, and the engine 
making 150 revolutions per minute or 300 strokes, each 
stroke will be made in one-fifth of a second, and the 
twenty-fifth eas of the stroke will be performed in the 
yisth part of a second; that is to say then, that complete 
ignition occupies one ;};th of a second. From E to H the 
ressure drops very rapidly, but after’ this it falls at a 
Goer rate than would attend the expansion of an incom- 
diagram gives the pressures in the pump when the engine is | bustible as air, showing that there is great probability 
in full work, and the area of this diagram has to be deducted | in the idea that absolutely complete combustion does not 
from the motor cylinder diagram in obtaining therefrom | take place until a considerable part of the stroke has been 
the effective pressures and indicated power. Fig. 6 is | made. 
another full power di , given without the pump| The power and pump oe may be placed relatively, 
diagram for clearness, Following this diagram out and | as shown in Fig. 7, in which the shaded portion is the 
commencing at A, it will be seen that there is compression pump diagram, the area DEF D being the effective 
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motor diagram. It will be observed that the pump piston 
on its suction stroke starts with some pressure behind it, 
as shown by the curve C G, this being no doubt due to the 
re-expansion of the compressed gases in the pump-piston 
clearance and port passages. This gives an area A B, 
which may be credited to the power diagram, but of course 
only in proportion to the area of the pump-piston. If the 


Fig .7 


FC 


pump-piston be of the same area as the motor piston, the 
area A B may be credited direct. The effective stroke of 
the engine is of course less than the whole stroke by the 
length of the period of admission C D, 

The perspective view in the left-hand corner above, 
together with Figs. 8 and 9, show more clearly the arrange- 
ment of the main valve, while Fig. 10 shows the arrange- 
ment of the gas and air admission and mixing valve, and 
the automatic governing valve. In Fig. 4, R is the rod 
working the admission and ignition valve V, held in place 
under the port cover C by the three-armed plate P which 
is adjustable as to the pressure it puts upon the valve V 
by the power given to the spring shown at Fig. 9. The 
valve V is moved one tooth per revolution of the engine 
by the pawl K, Fig. 8, the “ewe in the valve being the 
necessary distance apart. The exhaust valve is moved b 
the rod R'. The valve V isseen in section at Fig. 9, whic 
shows the admission port D to the cylinder, to which the 
combustible mixture is brought by the pipe X and ignited 
by being admitted inside the ignition tube, which is kept 
red hot by the flame at H, Fig. 4, entering at E, Fig. 9, 
through the valve V. Turning to Fig. 10, we have at F the 
entrance of the gas, at A the air inlet, the air and 
passing through ports under the valve M into the space N, 
where it mixes, the mixture passing on its way to the pum 
cylinder past the double-seated valve G and the passage X. 
The valve G is an automatic valve supported by differ- 
ential spiral springs adjusted so that insufficient speed will 
cause the valve to seat itself on its lower seat more slowly 
than when the engine is —— and more combustible 
mixture is thus admitted. hen the engine exceeds 
its proper speed the rush of gases causes the valve to seat 
itself more rapidly, and thus to shut off the supply earlier. 
Although the valve V is a rotary disc, its movement is so 
slow and the pressure upon it so small that the differential 
wear upon it, due to the different speeds of movement at 
different distances from its centre, will not make itself 
perceptible. 

Mr. J. Cochrane, of Barrhead, near Glasgow, is about to 
make both the above and the differential engine, under 
licence, for Scotland. 


GILLOTT’S ADJUSTABLE PISTON. 
THE annexed engravings illustrate the adjustable expanding 
ew shown by John Gillott and Sons, Barnsley, at the late 
ining Exhibition, Glasgow. To set up this piston, the lock- 
nut is slacked by a key fitting the square recess, and then, by 


VALVE GEAR, 


similar means, the worm is turned, which rotates the worm- 
wheel forming nut to the right and left-handed screws, the ends 
of which butt against lugs on the segments of the internal V 
ring, and thus compress the spiral spring. The pressure of this 
spring forces the segments of the V ring against the external 
rings, making them tight against the inside of the cylinder and 
also against the cover and bottom of the piston. When the requi- 
site tightness is obtained, the lock-nut is screwed down upon the 


worm, thus preventing its turning. The worm and its box, 
worm-wheel and screws are made of phosphor bronze, so that 
there is no danger of their setting fast or rusting up. By this 
arrangement the spring may be adjusted to the utmost nicety 
without removing the piston cover and while under steam pres- 
sure. As the piston is set up in the direction of its periphery 
instead of radially, it is more likely to follow the contour of the 
cylinder, thus securing tightness with a minimum of friction. 


AN IMPROVED LARYNGOSCOPE. 


Unper the above title a new and improved instrument for 
examining the human throat, by means of the electric light, 
has been designed by Mr. Arthur H. Vesey, C.E., and brought 
to its present state of perfection by Dr. Felix Temon, F.R.C.P., 
Mr. Vesey, and Mr. F. Weiss, surgical instrument maker, Strand. 


This instrument, although called a “Laryngoscope,” is so small 
that it can be used for the examination of almost every cavity 
of the human body. It consists of an ebonite handle A about 3in. 
long by }in. diameter, and is hollow ; 
through this the conducting wires 
are led, and are afterwards taken 
through a thin tube of German 
silver, B, 7in. long, attached to the 
handle, and from where they make 
connection with the small lamp F fixed 

at the end of the afore-mentioned 

tubes, and which is embedded in 

plaster of Paris inside a small ebonite 

cup. This cup together with the 

lamp are made detachable by means 

of an improved bayonet joint, so that 

1B in case a lamp breaks a fresh one can 
be inserted at a moment’s notice. 

The current is stored in small pocket 

accumulators, and up to the present Mr. Vesey states he 
has not come across anything that can supersede them, as 
regards portability, but strongly advocates the use of the agglo- 
merate form of the Léclanché battery, where a surgeon does not 
object to carry a small box containing them. By using this 


> 


form of battery he gets rid of the charging of the accumulators, 
and always has a supply ready for use. A small resistance coil 
is fitted to the handle, and the surgeon can diminish the light 
by moving a small piece of German silver with his thumb, whilst 
he keeps the switch pressed down with his first finger. In ordez 
to examine the throat a small mirror is attached to the German 
silver tube, and by means of a sliding collar the naso-pharyngeal 
cavity can be examined by simply twisting this collar round 
whilst the instrument remains in its normal position in the 
hand of the operator. Several of the first London surgeons are 
now using it; it is also in use at some of the London hospitals. 
The instrument is made by Messrs. Weiss, of the Strand, and is 
patented by Mr. Vesey. 


THE WOOTTEN ENGINE. 


WE have received the following additional particulars 
of the huge Wooten engine illustrated in our impression 
for November 20th :— 

General Dimensions of Engine, 96, Class D 44, P. and R. R. R. ae ya 


Steam ports 19in. x 


Thiow of excentrics 

Travel of valve maximum . 

Centres between driving wheels 

Centres between truck wheels .. .. .. 
Centre of main driving wheel to centre of truck 
Distance between frames .. .. .. .. 
Diameter of driving wheels on tread of tire .. 
Diameter of truck wheels on tread of tire .. .. .. -. 
Diameter of driving axle journals .. .. .. 
Length of driving axle journals eo ee 

Diameter of truck axle journa s 
Length of truck axle journals.. an me 
Dimensions of main rud bearing on crank pin-length .. 
Dimensions of main rod bearing on crank pin—diameter 
Extreme length of engine over pilot .. .. .. 
Extreme height of engine from rail to top of stack .. .. 
Length of fire-box inside .. .. .. «2 
Length of fire-box outside .. .. .. 
Width of fire-box outside .. ee 08 co oe 
Length of combustion chamber 
Number of water barsin grate... .. .. .. « 
Outside diameter of waterbars.. .. .. .. «- ee 
Distance from top of grate to bottom of fire-door  ‘vde 
Distance from top of grate to crown, front .. .. .. «- 
Distance from top of grate to crown, back .. .. « 
Diameter of boiler at smoke-box, outside 
Diameter of boiler at dome, outside 
Diameter of dome, outside... .. .. 
Thickness of steel side, crown, bridge, and door sheets on 


tow 


Thickness of steel side, top, and door sheets on outside of 03 
Thickness of boiler at dome, steel .. 0§ 
Thickness of boiler front course, steel .. .. Oy 
Diameter of stay bolts in fire-box .. .. .. «2 
Diameter of stay bolts in crown sheet .. .. .. «. «- 

Distance from rail to centre of boiler .. .. .. «1 «+ 1 

336 iron tubes 1jin. outside diameter 

Heating surfacein tubes .. .. .. oc ce 12128q. ft. 

onal area ‘or passage of gases €q. 

Working pressure of boiler persquareinch .. .. . 160 Ib. 

Horizontal seams of boiler triple-rivetted 

Circumferential seams of boiler double-rivetted 

Weight of engine on truck in working order -. 81,900Ib, 


t of engine on drivers in working order .. s «- 71,950 ,, 
Total weight of engine in working order 


The engine is provided with steum reverse and Richardson's balance 
slide valves. 


Tender— 
Capacity of tender for water .. .. .. 3500 
Capacity of tender for ccal .. .. 
Diameter of truck wheels .. .. .. .. 2ft. Sin. 
Total wheel base .. .. .. .. «. 16ft. 10in. 
Extreme length of tender .. .. .. .. .. 24ft. Ijin. 
Weight on front truck loaded .. .. 36,250 1b, 
Weight on back truck loaded .. .. .. «. 83,750 ,, 

Miscellaneous— 
Total wheel base of engine and tender .. . 50ft. Shin. 
Total length of engine and tender .. .. -. 58ft. Sgin. 
Total weight of engine and tender .. . -- 173,850 Ib, 


Lonpon Sanitary Protection Association. — At a Meeting 
of Council of this Association, held last Friday at their office, 
1, Adam-street, Adelphi, Mr. E, B. Ellis Clarke, M. Inst. C.E., was 
appointed consulting engineer to the Association in succession to 
the late Professor Fleeming Jenkin. 

LiquID FUEL IN THE NAvy.—Another experiment is being made 
at Portsmouth with the object of determining the practicability of 
applying liquid fuel as a steam generator to men-of-war. Several 
systems have been ly tried, but the difficulties which pre- 
sented themselves in the shape of smoke and irregularities of com- 
bustion were found fatal objections. The present system under 
trial is one submitted by Colonel Sadler, of Middlesbrough, and 
has been previously tested with satisfactory results by private 
companies in Portsmouth and elsewhere. The fuel consists of 
creosote, which is procurable at a penny a gallon. It is contained 
in a tank, and is kept at a uniform temperature and consistency 
by steam coils inside the tank, from which it is forced into the 
furnace by means of steam injectors. No engine is used in the 
present experiment, which is confined to comparing the respective 
values of a pound of coal and a pound of the liquid fuel as evapo- 
rators of water. A man-of-war can only carry a limited weight of 
fuel, so that a comparative test of the weight of the two generators 
is the most practicable that could be applied. So far the system 
has proved superior to others previously tried, and it is believed 
that the difficulties in the way of the use of liquid fuel are ina 
fair way of being overcome. 

THE or Beprorn’s Exxcrric LauncH.—The official trial 
of this launch took place on Wednesday 9th inst., at Westminstez, in 
the presence of a ber of spectators. The boat has been specially 
designed for use in connection with the steamship Northumbria, 
which has for some time been lit with the electric light, and when 
not in use will be suspended from the ship’s davits. Ths motive 
power is supplied from twenty-nine of the E.P.S. accumu!s‘ors, 
which will also supply currents to the lamps in the ship when not 
required for propulsion. The charging of the cells is effected by 
the same dynamo that lights the ship, so that no special apparatus 
is necessary, and when fully charged the launch will run at a speed 
of about six knots for four-and-a-half hours, The boat has been fitted 
throughout by the Electrical Power Storage Company, of 4, Great 
Winchester-street, and contains several improvements in the 
manipulation and reversing gear on those previously made by the 
company. The length is 28ft. by 5ft. Gin. beam, and the cells are 
— in a box in the centre of the boat, the box serving as a seat. 

here were present at the trial Lord Sudeley, Mr. White—Director 
of Naval Construction—and Major-General Webber, C.B., and the 


Storage Company was eer by Mr. J. Irving Courtenay, Mr. 
Bernard Drake, and Mr. J, W. Gorham, The trial was satisfactory. 
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LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE, CHANCERY DIVISION. 
Before Mr. JusTICE PEARSON. 
OTTO v. STEEL. 


At the commencement of proceedi on the third day, Mr. 
Moulton stated with regard to the United States patent of Atwater, 
that he was not prepared at present to prove publication. If he 
roe publication afterwards, and put it to his witnesses, his 
earned friend would have the right to recall Sir Frederick Bram- 
well to ask him about it. 

Mr. William D. Fletcher was then called, and examined by Mr. 
Moulton in reference to the publication of certain other books and 
documents named in the particulars of objections. These were 
“* The Practical Mechanics’ Journal,” second series, and the third 
series ‘‘ Chambers’ Encyclopedia,” ‘‘ Der Practische Maschinen 
Constructeur,” ‘‘Atlas des Vereins Deutscher Ingenieurs,” and 
“* Polytechnisches Centralblatt.” Some of these were admitted by 
Mr. Aston without comment, but on others considerable discus- 
sion took place. Ultimately all were admitted except one or two 
of the foreign works, as to which further evidence would be given. 
The witness then withdrew. 

Sir Frederick Bramwell was then re-called and re-examined by 
Mr. Aston. Alluding to the plaintiff's specification, he stated that 
in it three modifications were described, and in every one of those 
three it wasa fact that the introduction of gas and air as described 
and shown in the drawings is an introduction of gas and air, so 
that what is in the cylinder before is pushed before the stream 
that enters. With regard to the words on page 5, “It will be 
evident that if a space or a separate chamber be used,” and 
the sketch which Mr. Moulton had produced, the witness 
pointed out that the separate vessel should be arranged so that the 
entering of the combustible charge pushed before it the residue of 
incombustible gas which would be in the cylinder. If the separate 
vessel was at the side, then on the opening of the slide which is 
attached to that separate vessel, there would be the entrance of 
the combustible charge expelling the residuum which was in the 
separate vessel. 

Mr. JUSTICE PEARSON: It seems to me the clumsiest arrange- 
ment one ever heard of, with all deference to the engineers. 

Mr. Aston: Very likely. 

Mr. JUSTICE PEARSON : It seems to me it would be what I may 
call a very perverse arrangement. 

Mr. AsToN : Yes, and it is a perverse arrangement people have 
recourse to when they want to avoid infringement. When it is 
reduced to practice it is not quite so impracticable an arrangement 
as it appears. 

Mr. JusTIcE PEARSON: I do not say it is impracticable, but it 
is going out of your way to do something which common sense 
would tell you to do another way. 

The Witness: Putting the slide valve beyond the vessel, instead 
of at the back of the cylinder, as in Mr. Moulton’s sketch, would 
be more likely to obtain certainty of having the charge asit should 
be at the point of ignition than the suggestion made by Mr. 
Moulton, and would be more in accordarce with the description of 
the claim that the admission is to be as and for the purpose 
described. 

Mr. JusTICE PEARSON : I do not think that is Mr. Moulton’s 
objection. 

Mr. Aston : If I understand Mr. Moulton’s objection, it is this, 
that there is a certain expression in the specification directing a 
certain modification to be made, and that that direction, if 
followed out, would result in something which would be outside 
what the patentee tells you should obtain. 

Mr. Justice PEARSON: No, I do not understand it in that 
way. Of course I may be wrong. I am not going to ask Mr. 
Moulton to put his objection. The objection I understand is 
this. The specification is so framed that if a mechanic making 
this machine according to the specification adopted the side 
chamber he would find himself aground. 

Mr. Aston: Exactly, that is my point; he would find himself 
aground. Now, if your lordship will bear with me, the question 
is directing the attention of the person who wanted to carry out 
the invention to the context, is it not the fact that he ni not 
get aground unless he were minded so todo? Witness: I should 
like to make an observation before this is passed from. In my 
judgment, if an engine were constructed according to the mode 
sketched by Mr. Moulton, it would be an improvement upon an 
engine which had not got that air or residuum in that adjoining 
vessel. It would be an improvement upon it, but it is not the 
way in which a man honestly desiring to carry out the instruc- 
tions given by the patentee would go to work. 

Mr. JusTICE PEARSON: You have pretty nearly answered the 
question I was waiting to put to you until Mr. Aston asked you. 
Take the one where there is ~~ the cylinder at the side for 
the residuum and the air, not having the mixture put at the 
further end of it, so as to act in the same way as it would do if it 
were at the back of the piston, and you fired a charge at the 
back of the piston, if I may call it so, might not the result be 
this, that the charge would take effect before the effect of the air 
and residuum in the cylinder had any practical operation ?—Wit- 
ness : No, my lord, I think not, and for this reason. Then you 
would have introduced into the engine a charge of air or of in- 
combustible mixture in excess of the combustible charge, and, in 
my view, whether that charge is in the best position or not, it is 
a benefit to have it there for this reason, that when the pressure is 
created by the ignition of the combustible charge, that pressure 
finds a cavity filled with a yielding material, into which a portion 
of the pressure—if I may so phrase it—can go, thereby taking off 
the shock, storing up pressure at the outset, which pressure will 
be given out to preserve the continuous push in the piston during 
the remainder of the stroke. 

In answer to Mr. ASTON, Sir Fred. Bramwell stated, in reference 
to the prevention of shock, that whether Dr. Otto’s theory as to 
the dispersion of the gases was right or wrong, the directions given 
in his specification produced the beneficial result pointed out by 
Dr. Otto. The patentee might be all wrong, but he knew as a 
fact that from the date of his patent the gas engine had become, 
and is becoming daily, a practically useful machine used on 
numerous occasions, and every day becoming more useful, and 
being made larger and larger; and that prior to his patent, with 
the exception of his own free piston, the gas engine was simply a 
thing that was condemned. Whether he was right in his explana- 
tion he did not say. He thought he was. He might be entirely 
wrong, but he had told the public to make an engine which fulfilled 
the conditions of quiet working, successful working, and great 
economy in the use of the gas. The difference between getting 
slow combustion by having a general dilute mixture and endeavour- 
ing to do it as Dr. Otto tells you to do it, by having stratification, 
so that you have that which is rich or dense, as he calls it, near 
the point of ignition, and shades off as you go towards the piston, 
is this, that where you have the same quantity of gas distributed 
throughout the whole mixture, the extreme probability is that you 
would not get ignition at all, and whenever you fail in ignition, 
the whole charge of gas for that stroke is pushed out into the air, 
having done nothing; whereas by doing that which the patentee 
tells you, you get that local richness which insures ignition, and 
you get the other benefits he has spoken of. The result is that 
these engines work with 25 cubic feet of gas per horse-power per 
hour, whereas, he thought, that prior to that 70ft. were used. 
Asked whether in his experience he had ever known any gas engines 
that had been worked upon the principle ef having a weak diluted 
charge so as to obviate shock, he stated that no doubt in such of 
Lenoir’s engines as did ork, where the governor operated upon 


the gas valve only, then the charge under certain circumstances 
must have been extremely diluted. Whether it ignited or not he 
did not know, because the cure would be this, the engine would 
fall off in speed, the governor would go down, more gas would be 


admitted, and then it would ignite, and then the engine would go 
on, but how many misfires there may have been in the meantime 
he did not know, You might have a misfire without knowing it; 
in fact, the other day with the Lenoir engine at South Kensington 
for a long time the firing only took place at one end till a load 
was put on the fly-wheel. In reference to clearances of faces in 
other gas engines, it seemed to him inevitable that there would be 
residuum left in all, but he knew of nothing in any of these engines 
to direct the attention of a constructor of a gas engine to the fact 
that if he takes pains to stir up his residuum in large quantities. 
= to So gaa air in addition to the combustible charge, he will 
good. 

Mr. JustTicE Pearson: I think I understood Mr. Aston’s open- 
ing—very likely I was mistaken—that Lenoir was anxious to get rid 
of the residuum ?—Yes, he is anxious to neutralise its effect. 

Mr. Movutton: He was not anxious to get rid of it, but he 
thought it interfered with combustion. 

Mr. JusTIcE Pearson : As I understand, Lenoir thought what- 
ever there was of residuum left in the cylinder between the ignition 
of one charge and the ignition of another charge was so much evil ? 
—Witness: Yes. According to his letterpress, he used air to 
neutralise it. In the patentee’s own words, ‘The object of intro- 
ducing a supply of air into the cylinder before the gas is allowed to 
enter is to neutralise the effect of the carbonic acid gas formed by 
the combustion of the first portion of the inflammable gas, as the 
carbonic acid gas without being thus neutralised might prevent the 
ignition of the remainder of the inflammable gas.” There was 
nothing ia Lenoir’s specification which would indicate to a person 
reading with the most willing mind that it was advisable for him 
to have a composite charge consisting partly of incombustible fluid 
and partly of combustible compound. The mind would be led away 
from the object that Otto has. In a su uent patent taken out 
in 1861, Lenoir modifies his arrangement of 1860 so that he intro- 
duces the gas in streams through circular holes, taking care by 
means of an annulus to introduce round each stream of gas atmo- 
spheric air; so that he takes infinite pains that every particle of 
gas shall have the air close by it for the purpose of effective and 
immediate combustion—there is no suggestion of separate air or 
anything the kind. He never knew of any Lenoir having been 
made in the first form. He had seen the Petworth one, and had 
seen that at South Kensington. 

Mr. JUSTICE PEARSON : Are those made after the second patent? 
—No; not made after the second, not in so far as drawing in the 
pencils in that way; but both of them have got mixers to them to 
mix gas and air, and to intimately mix them, in order that when it 
comes into the cylinder it may be able to light all at once. 

Mr. JusTIcE PEARSON: I did not ask the question at the time, 
but, if I understand Otto's rightly, Otto’s charge is pure oxygen 
with gas, is not it?—Witness: No, my lord; atmospheric air. 

Mr. Aston: Yes; atmospheric air. My friend is adroitly break- 
ing up the atmospheric air, which consists of oxygen and nitrogen. 

Mr. JUSTICE PEARSON : I thought the argument addressed to me 
would probably be of this kind. In the Lenoir you had atmo- 
spheric air and gas; you constantly therefore had the nitrogen as 
connected necessarily and raturally with the cushion. If you in 
Otto’s plan substitute for atmospheric air pure oxygen, and mix 
the oxygen with gas, then if you put in air or residuum, you only 
do that which Lenoir did by using air instead of oxygen. 

Mr. AsToN: No doubt that might be put. I am not going to 
controvert that. It will be a question of quantities then. All 
this is the argument which has been addressed before. 

Mr. JUSTICE PEARSON: I am not pushing an argument upon Mr. 
Moulton. 

Mr. Mouton: My learned friend suggested that this was the 
argument which was put before. When we come to examine the 
evidence on which the other case was decided, I think you will 
— me that this is the most protean patent that ever was 
sta. 

In answer to Mr. AsToN, Sir Frederick Bramwell said that the 
mixture Dr. Otto used was atmospheric air with gas, not with 
oxygen. He did not suggest any use of oxygen or anything of the 
kind, but he simply said, take the common element that Provi- 
dence has beat you with to mix with carburetted hydrogen, and 
when you have done that you will get an explosive mixture, and 
he says do not do that. With regard to Wright’s specification, he 
said there was nothing which would tell the public how to make 
an Otto gas engine, assuming that an anticipation must instruct a 
man in the way that the patentee’s specification instructs him. 
Wright was something too contemptible—a mere dream; it could 
not have worked. He did not believe it ever would have made a 
half revolution. He gave certain directions, and he presumed he 
gave the best that he knew of, and according to those directions, 
he would have got into the measuring cylinder something like only 
one-tenth of their contents, and then from those he would have 
got into the spheres only a fraction of that. When it got into the 
spheres, it would find itself in the presence of the residuum, if 
there could have been a residuum there at all—if the engine could 
have made it, and then he did not tell you at what part of that 
mixture you are to fire the charge. First of all, there would have 
been no appreciable quantity got in; and secondly, when in, he 
did not tell you how to fire it; he does not tell you where you 
ought to fire it. He would undertake to say that an engine made 
according to that never could have worked. With reference to 
Barnett’s, he said that adopting the ingenious suggestion of Mr. 
Moulton, that if you sacrifice about half of your gas and let it go 
into the end of the cylinder where the patentee said it was not to 
go in, and keep it out of the end where he said it was to go in, 
then you may do so, but he very much doubted whether you will 
get motion in it. If you did work it in that way, you would work 
it in entire contradiction to the directions of the letterpress, and 
you would get an engine of such a wasteful character that no one 
would ever buy it or use it. It never occurred to him that any- 
one could think of working an engine in the way suggested by Mr. 
Moulton, having regard to the cost and the frightful waste of gas, 
as suggested by the patentee, and as the patentee tells you it is to 
work, it could not. The gas would go in at the wrong end. When 
you wanted it to go to the bottom, it would go into the top. He 
did not consider that Beau de Rochas described a gas engine at all. 
It was merely a scientific treatise, in which he suggests that if you 
were to do something with a combustible mixture, he thinks it 
would be a good thing. It was even vaguer than that. 

Mr. JUSTICE PEARSON : I think in order to form any opinion on 
this part of the case, we ought to have Rochas’ work. You have 
a certain number of lines here taken out of the work. As far as I 
have read those lines, I should agree with Sir Frederick Bramwell 
that it must be a description which any competent mechanic can 
understand. Perhaps this is theoretical, but, perhaps, it may be 
reduced to practice. 

Mr. Aston : I have two objections to that. 

Mr, JusTICE PEARSON : The book is not proved yet. 

Mr. Aston: Then I may say I have three. First, the proof 
of the book; next, that the directions there given are the 
directions of a speculative theotist; and, thirdly, which is the 
most important of all, there is no claim to the four cycle. There 
is = claim to the four cycle when applied to Otto's composite 
charge. 

Mr. Movtton: The book shall be before your lordship, but of 
course I shall contend that even in the part before your lordship 
there is the whole of what is claimed in Otto’s second claim put 
forward, so that there can be no novelty, and put forward in a way 
that a practical mechanic could turn into a gas engine without any 
further information. 

Mr. Aston : That is ting the ment which we have had 
before, and which your lordship will find dealt with by the late 
Master of the Rolls in his judgment. 

Mr. Mouton: But Rochas was not before them any more than 
Million was. I only say that simply to assist the court. I do not 
intend to argue it now in any possible way. 

Mr. Aston: But upon the evidence brought before the Court on 
that occasion, there was just the same proposition put forward, and 


your lordship will find that dealt with by-and-bye in this judg- 
ment of the Court of Appeal. My friend has carefully avoided 
referring to the same grounds as regards facts, but he has put for- 
ward a foreign describer instead of a home describer. I do not 
care which it is. I should be perfectly ready to deal with it, 
What do you say with regard to the ~t Million proposes his 
charge to o worked ?—Witness: He, I think, claims to be the 
inventor of compression however used, and he suggests that it may 
go as high as 6 to 8 atmospheres, and having done that he puts it 
in one construction into a vacant space between the piston and the 
end of the cylinder, where, no doubt, before this came in there 
would be residuum at atmospheric pressure, and where also, no 
doubt, on this charge, of the density that I have spoken of, coming 
in, that residuum would be compressed into about an eighth of the 
space, and you are told to light it and to get an explosion. I do 
not suppose that he had any notion of residuum in his mind. He 
never uses the word at all, but in carrying out that which he tells 
you to do, that would be the inevitable result. If he had had any 
notion of the value of it, he would have said, ‘‘ Mind, you must 
not compress this charge to any great extent, or you will leave too 
little et of residuum there.” He would undertake to say that if 
Dr. Otto had never communicated the value of residuum, any number: 
of mechanics reading Million’s specification would never have known 
from that specification that there was any value init, Referring to 
the engines at South Kensington, he said he saw nothing in their 
construction that would lead him to thata ite charge 
with combustible gases separate from residue or air was intended 
to be employed. Taking the Lenoir engine, there was a provision 
for the pur of mixing up the gas and air to intermix the com- 
bustible mixture, but there was no provision for taking in any 
charge of air separate from the combustible mixture, therefore he 
inferred that the object wasa complete mixing upof the whole charge 
drawn in. With regard to the Hugon engine at South Kensington, 
he had been told that the bellows for sending in gas and air had been 
taken away for some time, because they gave a very great deal of 
trouble ; that a new piston had been put into the engine, and that 
the original piece of piping that was used for the introduction of 
gas and air which was produced to me by Mr. Ford had been 
removed and had been replaced by that which he saw upon the 
engine, to which was added a gas cock worked by a rack and pinion, 
the gas cock, as I understood, being the invention of Mr. Ford. 
With reference to the date at which those things were done, he 
was not able to say with certainty. He and somebody else got 
into conversation then, and they varied the date a very considerable 
number of years. 

Sir Frederick Bramwell then had a few questions put to him by 
Mr. Movtton, and after a few remarks by Mr. Aston he withdrew. 

Mr. Charles Denton Abel was then called and examined by Mr. 
HeMMING. He stated that he remembered receiving a communica- 
tion from abroad from Nicolaus August Otto, of the Gas Motoren 
Fabrik in Deutz, for improvements in gas motor engines, and he 
obtained a patent for him for that. According to the best of his 
knowledge and belief he was the first and true inventor or importer 
of that machine, and according to his judgment the specification 
was sufficient to enable anyone to make the machine, The inven- 
tion was new and useful. 

Mr. Hemminc then formally put in the letters patent. 

The next witness was Mr. John Imray, who was examined by 
Mr. Aston. He stated that he had paid attention to the construc- 
tion and working of gas engines since 1876, He had seen an Otto 
engine constructed according to the first modification at Deutz, 
near Cologne, and it worked well. He had also seen many Otto 
engines made according to the third modification, and they worked 
— A Sterne engine answered the description of Otto's second 
modification, and it worked so as to produce beneficial results, 

Mr. Mouton: I wil) admit that. 

Mr. Aston: Then you should not have denied utility. 

Mr. Movtton: I will admit that the Sterne engine works 
admirably. 

The witness had been professionally engaged in taking out the 
various letters patent and preparing specifications describing Otto's 
subsequent improvements, and was therefore familiar with the 
construction of the forms of Otto engine made in recent years, 
Prior to the date of Otto’s patent of 1876 he never knew of any 
engine which worked in the same way as described by Otto. He 
knew of three gas engines—Lenoir’s, Hugon’s, and the atmospheric 
engine of Langen and Otto. Those were all thathe knew. He had 
seen specifications of others, but these are the only engines he knew. 
He had examined all the specifications and prior publications. 
referred to in the defendant’s particulars of objections, and had not. 
found in any one the information that residuum or air specially 
introduced can be usefully employed in a gas engine for the purpose: 
of preventing shock and undue absorption of heat. Rather the 
contrary, as whatever information those specifications convey 
would lead you in another direction. He said that of all of them. 
He had made experiments which enabled him to state what was 
the result of the working of an engine when residue is retained 
and when residue is carefully expelled. An engine was made 
which had a movable piston, controlled by a spring in such a way 
that you could either make the piston slide in the ordinary way or 
allow it to move in obedience to the spring. Using this engine you 
could either allow the spring to operate, which swept all the 
products of combustion out of the cylinder, or allow the spring not 
to operate, in which case a substantial quantity of products was 
retained in the cylinder. The engine was worked in both ways. 
It was an Otto engine. He found the result to be broadly this, 
that when the products were entirely expelled, the combustion at 
first was much more rapid, and the pressure fell off more rapidly 
during the stroke, and there was a noise at each explosion which 
indicated a very sudden combustion amounting to an explosion, 
and a very rapid falling off of pressure during the stroke. When 
it was worked with a substantial quantity of products retained in 
the cylinder the combustion was very much slower. There was no 
shock, and the pressure was maintained to a greater extent 
throughout the stroke, so that practically there was considerably 
more power got out of a certain quantity of gas when the 

roducts were kept in than when they were pushed out. 

e did not know whether Otto’s theory was right or wrong, but it. 
showed a difference in practice, at all events. He was sure there 
was a great advantage, such as was mentioned by Dr. Otto. He 
had also made experiments showing the differential effect of what 
is called stratification, with charges stratified and unstratified. He 
was quite satisfied from the experiments that the stratification, if 
it might becalled so, wasfar the best way of working theengine. Asked 
in reference to the specification, page 5, line 23, where the patentee 
says, ‘‘It will be evident that if the space A! or a separate chamber, . 
such as an air vessel communicating therewith, be made sufficiently 
large to contain the whole quantity of incombustible fluid requisite 
for each charge, no fresh charge of air need be drawn in at the 
commencement of the stroke,” he said he did not think Mr, Moul- 
ton’s sketch fulfilled Dr. Otto’s description, because wherever Dr. 
Otto shows a chamber at all, he shows it in connection with the 
inlet for the charge. With regard to the difference between the 
working of an engine in the Otto way and in the Lenoir way, the 
witness said he could speak from actual experiment, having 
arranged the same engine to work as desired in either way under 
similar conditions. By the Lenoir way he meant the way that 
Lenoir’s engines actually do work, not the way that it is specified ; . 
that is to say, as soon as the piston began to move from the end 
of the cylinder gas and air mixed was admitted and then fired. 
In working the same engine in the Otto way, the piston first drew 
in a charge of air and then after that gaseous mixture. The 
results of those two were compared. Both engines were worked 
as near as possible up to the same power, and he found that, com- 
paring the Lenoir with the Otto way, the consumption of gas - 
was as 11 to 9 as near as possible. He then explained bam in 
his opinion, as a mechanical oom if you get shock you lose 
heat. Heat, especially heat of a gaseous fluid, can be converte 
into a power or moving pressure. It always takes time in this. 
conversion. A shock means that there is not sufficient time for: 
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the heat to be converted into power. When there is an absence of 
shock it shows that a certain amount of heat is converted into 
power. Asked by Mr. AsToN in reference to the various forms of 
Otto engines that have been made according to the improved 
patents, Mr. Imray stated that they all work substantially the 
same as described by Otto in 1876. The improvements chiefly 
consist in minor details which make them a little more perfect as 
pieces of machinery than they might otherwise be. For in- 
stance, there is a very ingenious governor instead of the cam 
governor which is deseri! here, which answers perfectly well. 
The later patents do not affect the working principle at all. In 
all of them an incombustible charge separate from the combustible 
charge is admitted into the cylinder, and in all of them the com- 
bustible portion of the charge is richest at the point of ignition. 


On the eighth day, December 7th, the examination of Dr. John 
Hopkinson was continued by Mr. Moutton. A number of 
indicator diagrams were put in taken from the Lenoir engine at 
Petworth, the Hugon at South Kensington, and from the ordinary 
Otto. On these a great deal of discussion took place, chiefly in 
regard to the time occupied in combustion, and the effect of this 
in producing shock, llion’s, Wright’s, Bischop’s, and Barnett’s 
specifications were then dealt with, The latter in particular 
received special attention, the witness having prepared a number 
of illustrative diagrams. He considered the engine would work all 
right, and that it would be less explosive than that of Dr. Otto. 
Dr. Hopkinson was then cross-examined by the ATTORNEY-GENERAL, 
who produced a small model with glass working cylinder, which at 
one part of the stroke could be supplied with smoke from a cigarette 
in order to demonstrate that stratification would exist. A number 
of questions were put with the object of showing that certain 
experiments which the witness had made had been carried out in 
such a manner as to prevent any definite conclusions, one way or 
the other, being deduced from them. Mr. Imray’s experiments 
were referred to at length, but the witness’s opinion was that all 
his results could be explained by assuming that there was a rich 
combustible mixture in the port and not in the cylinder itself. The 
indicator diagrams were then discussed, with the object of showing 
that the Otto engine not only ignites more regularly than any 
preceding engine, but also maintains the pressure much better 
throughout the working stroke. At the end of the sitting, 
defendant’s counsel requested that the model with the glass 
cylinder might be handed over to them for examination. 

On the ninth day, December 8th, Dr. Hopkinson was further 
cross-examined by Mr. Aston. He was then re-examined by Mr, 
Mov ton chiefly in regard to the model produced yesterday. He 
considered that the proportions were not such as are used in the 
Otto engine, certain alterations having been made which tended to 
produce stratification; but afterwards, in reply to Mr. Aston, he 
admitted that even without these alterations you would probably 
get heterogeneity of of the mixture in the cylinder to 
some extent. 

Mr. Dugald Clerk was then called and examined by Mr. MouLTon. 
In the Otto engine he found that the time of the rise from the 
pressure of compression to maximum pressure varies from one- 
thirtieth of a second to one-sixtieth, and in the Petworth Lenoir it 
takes from one-twenty-fourth to one-sixtieth of a second. The 
week before he had seen a Lenoir engine working well at Truman’s 
brewery, and had also seen a Hugon engine at the same place 
employed in pumping beer. The thermo-dynamic efficiency of the 
Lenoir engine is ‘16, and of the Otto ‘33. The witness was 
examined at great length and with great minuteness both in rela- 
tion to the experiments of Mr. Imray and the alleged anticipations. 
He considered Barnett’s an exceedingly practical specification. 

The examination in chief of Mr. Clerk was} continued on the 
tenth day, December 9th, and diagrams were produced showing the 
effect of exploding homogenous mixtures in a vessel not fitted with 
a piston. The witness was then cross-examined by Mr. ASTON, 
who wished to show that when the Lenoir and Hugon engines 
worked without shock it was only when ~~ were running with 
a load abnormally small for the size of cylinder. A great deal of 
time was then occupied in discussing Mr. Clerk’s specification of 
1881, in which he relies on stratification for the working of his 


engine. The witness stated that he had altered his views entirely 
since that date. The model with the glass working cylinder was 
then dealt with, Mr. Clerk saying that he conside it a mere 


trick, not in any way representing the conditions under which an 
ordinary Otto engine works, The witness was also cross-examined 
on the alleged anticipations, and re-examined by Mr. MouLTon. 

The next witness was Samuel Ford, who was called in reference 
to the working of the Lenoir and Hugon engines at South Ken- 

m. He was cross-examined by the ATTORNEY-GENERAL, 

r, John Carter, a hairdresser, was also called to prove that he 
had worked a Lenoir engine for about eight years, and that it 
worked smoothly and well so long as the cylinder was kept clean. 
Sometimes, however, it gave a t deal of trouble. 

Mr. Carroll, of Truman, Hanbury and Co., also stated he had 
worked a Lenoir engine since 1866, and that it worked well, and 
without excessive noise, 

On the eleventh day, December 14th, the chief feature 
was another and very vigorous effort on the part of Mr. 
Movtton to get in Beau de Rochas’ work. Several wit- 
nesses from the British Museum library were examined, but 
Mr. Justict PEARSON did not consider the fact of a single 
copy of the book being on the shelves of the inner library of the 
museum sufficient evidence of accessibility, and therefore refused 
Mr. Moulton’s r t A ber of wit were called to 
prove the use of the Lenoir and Hugon engines. Mr. John Imray 
was recalled and examined by the ATTORNEY-GENERAL chiefly in 
reference to his experiments and the diagrams he had taken with 
— working under various conditions as regards the charge. 

r. Imray’s examination was continued on the twelfth day 
December 14th. Professor Dewar, F.R.S., was then called, an 
examined by the ATTORNEY-GENERAL in reference to experiments 
he had made as to the relative ignitability of a number of different 
mixtures of coal-gas, air, and residuum, his results going to show 
that material stratification or graduation did actually exist. He 
had also made analyses of samples taken from various parts of the 
charge of a Clerk gas engine just prior to ignition, and had found 
most distinct graduation. In his opinion, also, the analysis of the 
exhaust gases from the Otto engine proved the existence of strati- 
fication, as the percentage amount of coal-gas entering the cylinder 
was too small to admit of combustion, if the charge had been 
uniformly diluted. Professor Dewar was cross-examined by Mr. 
MOULTON, 

On the thirteenth day, December 15th, Sir Frederick Bramwell 
was re-called, and ke more particularly to the experiments 
shortly referred to in his first examination, and was cross-examined 
by Mr, Mouton. Mr. Dugald Olerk was also re-called, he having 
been down to Messrs. Crossley’s works at Manchester to see the 
experimental engine. He considered that the different lts 
obtained with side lighting were due to difference in the sizds of 
igniting parts, and not to the effect of stratification. Professor 

war and Dr. Hopkinson were also re-called. 

Mr. Moutton then commenced his summing up on behalf of the 
defendant. We shall give this in due course, 

On the fourteenth day, December 16th, Mr. Mouton con- 
tinued his summing up, dealing in detail with the evidence. 
x. December 17th, the fifteenth day, Mr. Moutton concluded 


SovuTH KENSINGTON MusEuM.—Visitors during the week ending 
Dec, 14th, 1885:—On Monday, Tuesday,'and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 8577; mercantile marine, Indian 
section, and other collections, 1725. On Wednesday, Thursda: . 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 3 
mercantile marine, In section, and other collections, 85, 
Total, 11,616. Average of pom preg I week in former years, 

x 1. ‘Total from the opening of the Museum, 24,483,659, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE year is not going out without a little excitement in some 
departments. The Ragsonement in the American iron trade, 
which has already resulted in orders for rails and hematite pigs 
from this side at good prices, is affecting in a similarly satisfactory 
manner the purple ure business, the hematite ore trade, and the 
heavy steel scrap business. On ’Change in Birmingham this— 
Thursday—afternoon and yesterday in Wolverhampton these 
commodities were all firmer in price, and sellers made the most 
of the American buying. 

Agents stated that the purchases in the Runcorn district of 
urple ore, and upon the West Coast of hematite ores on United 
tates account, were going on with a good deal of spirit, and that 

vessels;were being chartered at Liverpool and elsewhere for the 
conveyance of the materials in a manner which indicated some 
eagerness on the part of buyers. Purchasers are spoken of as 
being in the main the same as those who operated at the time of 
the short American ‘‘ boom” at the close of 1879. Purple ore was 
quoted about 2s, per ton advance on the minimum of some weeks 
ago; hematite ores were stronger in pees hematite pigs were 
quoted up ls., and certain heavy steel scrap was advanced 5s 


per ton. 

Hematites of Welsh and some other makes, which had been 
selling at 53s,, were quoted at 54s., delivered into this district, 
and double sawn rail ends were quoted at £2 17s. 6d. at the steel 
works in Wales. Staffordshire all-mine pig makers hope that the 
firmer tone of hematites will become more marked, ‘They quote 
55s. to 603. per ton for hot blast sorts, and 75s. to 80s. for cold 
blast. A few descriptions of Midland pigs are fetching slightly 
more money. Apedale—North Staffordshire—pigs are quoted 40s. 
Native cinder pigs are 33s, to 35s, 

The finished ironworks are still engaged on ifications under 
former orders. New buying is of a very retail sort, contracts of 
much size being held back until the arbitrator's award on the iron- 
workers’ wages question has been received. 

Examples of some almost remarkable prices which are 
recorded in this district, but which must be regarded as excep- 
tional, were mentioned at the meeting of the Wages Board. 
Instances were quoted of merchant sheets of 20 gauge being 
delivered at £6 3s. 6d. per ton f.o.b. Liverpool. One leading 
sheet maker protested that he could not get £6 for 20 gauge at 
the works, nor £6 12s. 6d. for 24 gauge, galvanising quality, and 
that he would be very glad if he could sell 27 gauge at £7 12s. 6d. 
One well-known Liverpool merchant had refused to give £5 7s. 6d. 
for hoops, and bars were being sold at £5 5s. and even £5 at works. 
The men urged that present sheet quotations were 20 gauge, £7 
to £7 10s.; 24 gauge, £7 10s. to £8; and 27 gauge £8 to £8 10s.; 
while boiler plates were quoted £8 and upwards. The masters, 
however, contend that such quotations are merely nominal, and 
some of them state that in reality prices have not been so low 
since 1849. 

As illustrating the northern competition, it is mentioned that a 
contract has been of late entered into for the delivery of 3000 tons 
of large plates from the North into Staffordshire at between £5 
and ri per ton, and that angle iron is being offered at £5 2s. 6d. in 
competition with Staffordshire works. 

The highest rate ever paid for aon g in South Staffordshire 
was in 1873, when 13s. 3d. per ton long weight, or 12s. 5d. per ton 
short weight, was paid. Bars which were selling at £15 per ton 
then are, masters now state, selling at £5 5s. If in 1873 the men 
had pressed their claim for a full proportionate rate of wages, they 
would, they urge, have been receiving 16s. per ton. Present wages 
are om per ton for puddling, and masters desire to reduce them 
to 6s, 3d. 

There is a report current, which I give for what it is worth, that 
three best iron makers—the British Iron Company, John Bradle: 
and Co., Earl Dudley, and, perhaps, W. Barrows and Sons—wi 
not reduce their men, as they have maintained the list prices of 
iron. 

The inquiries for marked iron are this week reported to be 
fewer than they were, but current prices are maintained with 
£7 10s. for marked bars, £6 10s. down to £6 for medium qualities, 
and about £5 5s, down to £5 for the common sorts, which appear 
to be most in request. For hoops there have been some fair 
inquiries, and sheets, which range in price from £6 10s. as the 
minimum for doubles up to £7 12s. 6d. for lattens, have likewise 
been bought somewhat freely. Prices of general merchant iron 
are being forced down by importations from other districts. 
Steel is as cheap as iron; the edge tool makers are able to buy soft 
os quality at £5 7s, 6d. to £5 10s. as the minimum. 

looms and billets are £4 10s., plates at £6. The competition 
among the galvanisers is as sharp as among black sheet makers, 
and galvanised sheets of 24 gauge may now be easily brought at 
less than £11 per ton f.o.b, Liverpool. 

The intended re-start, for black sheet manufacture, by the 
Wolverhampton Corrugated Iron Company, under the style of the 
Shrubbery Sheet Iron Company, of the Shrubbery Ironworks, last 
owned by the celebrated firm of Messrs. G. B. Thorneycroft and 
Co., is engaging considerable attention on ’Change. In their 
present condition the works are not adapted to the manufacture 
of sheet iron, and it is intended by the company to clear away the 
existing plant and put down four first-class sheet mills, at a cost of 
several thousand pounds—an undertaking which will occupy at 
least three months in completing. The —— is a bold one, as 
it is an open secret that black sheets can now be bought under cost 


price. 

The Snedshill Iron Company, Shropshire, is reconstructing a 

rtion of its mills so as to make them available for rolling of 
Tanger sizes of plates, bars, and angles, than has hitherto been 
possible, 

The Director-General of Stores for India is prepared to give out 
further orders for transverse steel sleepers and for wagon ironwork. 
Some of the orders for the latter should come to Birmingham. 

Pig iron makers’ are looking for some little relief in the cost of 
manufacture at an early “date. is will take the form of a 
reduction in wages of a percentage similar in amount to the 
reduction which may be awarded concerning finished ironworkers’ 


An amicable arrangement upon the wages question between the 
Staffordshire colliers and their employers is likely to be arrived at. 
The North Staffordshire Miners’ Federation, owing to other 
counties not being unanimous, have decided to withdraw the notice 
which ay recently issued. 

Before the South Staffordshire Institute of Iron and Steel Works 
Managers at Dudley, on Saturday, Mr. Wm. Jn. Hudson, A.P.S., 
read a second paper on “Combustion.” Mr. Hudson directed 
special attention to the waste gas evolved from the blast furnace. 

he enormous economy which had attended the use of the gas in 
Cleveland and Scotland was demonstrated by the fact that an 
average furnace of the Cleveland district evolved weekly an 
amount of gas equivalent in its heating power to nearly 
2000 tons of coal. Most of the blast furnace proprietors in 
the district make use of the gas for boiler and other firing pur- 
poses, thereby wholly obviating the employment of slack, but no 
firm has yet erected plant for the distillation of tar or ammoniacal 
liquors, and a great quantity of over and above that which is 
— for firing purposes is still allowed to blow off in the air. 

t a meeting of the North Staffordshire Mining Institute on 
Monday, Mr. Hubert Gibbs, of Handsworth, on behalf of Mr. F. 
W. Durham, read a paper on ‘* Durham’s Oil Rings.” He pointed 
out the importance of the packing of rods in all types of modern 
engines, and the practical difficulties hitherto experienced in regard 
to them, and described the oil rings patented by Mr. Durham. 

_ The Wolverhampton Chamber of Commerce has, at the sugges- 
tion of Mr, William Wentworth Walker, decided to hold a special 


meeting, to which outside manufacturers should be invited, to 
consider the causes of the great progress which has been made in 
continental competition. Mr. Walker, who has just returned from 
a lengthened Australian visit, told the Chamber that he had found 
that large orders, which were formerly placed with English firms, 
were now being sent to continental manufacturers. 

The Walsall Chamber of © ce on Tuesday adopted the 
report of the committee which had been appointed to draw up 
replies to the questions put by the Royal Commission on Trade. 
The Walsall committee advocated a thorough inquiry into the 
monetary laws, which largely affected both the volume and the 
profitable character of our export trade, and an inquiry into the 
application of the law of limited liability in reference to trading 
concerns. The committee also expressed the opinion that the less 
legislative interference with the true principles of political economy, 
the laws of supply and demand, the better; the inquiries suggested 
being more with a view of removing legislative impedimenta than 
of enacting others. 

To such an industrial district as this one of the most interesting 
objects in the new Corporation Art Gallery at Birmingham is 
the original model of the first locomotive engine ever made, put 
together by William Murdock in 1781, but laid aside till Watt’s 
patent in 1784 included locomotive engines, which Watt, it will be 
remembered, never viewed with favour even to long afterwards, as 
he feared a high pressure of the steam would be unsafe with such 
boilers as were then possible. The model was purchased for a 
large sum a short time ago by Mr. Richard Tangye, and has by 
him been lent to the Birmingham Gallery. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THERE seems to be an idea that the Carlists may make trouble in 
Spain, and this causes uneasiness to be felt in regard to Spanish 
ores. It is expected that difficulties may arise in obtaining sup- 

lies. aot og coupled with a demand from America, 

as enco' the hematite iron makers to put up their prices 
about 3s. per ton. On December 1st hematites were quoted at 49s. 
to 50s. per ton, and on December 14th they were at 52s. 6d., which 
was the quotation in January last. Common forge iron, which 
was at 40s. in the opening month of the year, fell to 38s. in July, 
and to 36s. in the middle of December. 

The directors of Messrs. Charles Cammell and Co., Cyclops 
Steel and Ironworks, have not yet met to decide upon what shall 
be done in consequence of the death of Mr. George Wilson, J.P., 
their chairman and managing director. Their first ordinary meet- 
ing is on the 30th inst., when the re-arrangement required will be 
made. The vice-chairman—Mr. Thomas Vickers, of Manchester— 
will, I understand, accept the chairmanship, and Mr. Alexander 
Wilson, brother of the deceased, will be appointed managing 
director, the duties of which he has practically discharged for the 
last two years. Mr. Alexander Wilson has been assistant managing 
director since the acquisition of the Dronfield Steel Works by the 
Cyclops Company. 

Messrs. Richard Hornsby and Sons, Spittlegate Ironworks, 
Grantham, have paid 5 per cent. for the year, compared with 
6 per cent. last year. The company has felt, like others, the 
depression in all branches of trade, and the condition of agriculture 
has particularly affected it. The most serious drawback, as the 
chairman pointed out, has been the reduction of the selling price, 
which had been forced upon them by the action of other firms. In 
view of this every effort has been made to reduce the cost of manu- 
facture, though the result of these efforts would be seen more in 
the current than in the past year. 

The sharp change in the weather last week led to a momentary 
increase in the demand for house coal; consumers who had delayed 
laying in their supplies hurried to fill their cellars, but the acces- 
sion to business was confined more to the districts round Sheffield 
than to the country generally, the metropolitan and east 
counties having provided themselves with supplies at the usual 
time towards the end of autumn. The Sheffield Coal Company, 
in a notice which it has just issued, dated December 14th, 
quote its prices at Birley Collieries, three and a-half miles from 
the parish church, as follows :—Hand-picked Silkstone Branch coal, 
lls. 8d.; best screened Silkstone house coal, 93. 2d.; screened 
Silkstone seconds coal, 5s. 10d.; screened Silkstone nuts coal, 5s, 
These are exceptionally low rates for winter. 

The skatemakers, who had a busy week of it during the snap of 
frost, are still in hopes of further sharp weather, and are preparing 
for it. During the ten days the frost was so severe they cleared 
out many thousand pairs of skates, and another fortnight of 
thoroughly winter weather would suffice to turn into cash tho 
accumulation of three or four slack seasons. It is so long since 
there was anything like a seasonable winter that many of the 
artisans who at one time were engaged upon skatemaking have now 
changed their vocation and taken to joiners’ tools and kindred 
industries. A revival of the skatemaking department would be 
very welcome to hundreds of workpeople, as well as to the manu- 
facturers, who made it mainly a Sheffield speciality, and at one 
time did a great business in it. 

The general elections, although they are now over have left 
behind them the usual evil result of dislocated business. The silver 
and plating trades, which were showing signs of improvement up 
to September, fell off considerably during October, and very little 
indeed was done while the turmoil and the elections were proceed- 
ing in the boroughs and counties. London being practically deserted 
by courty and other families, the metroplitan merchants ceased 
ordering to any extent, and in the country districts themselves 
dealers were not able to command anything like the business 
which would otherwise have ruled. Similar remarks apply to 
various departments of the cutlery trade, and it is too late now 
in the season for the arrears of work to be made up. Many artisans 
are suffering considerable privation from the loss of employment 
in consequence of the elections following a year of marked 
depression. 

German competition is becoming an increasingly important factor 
in the plating and cutlery trades of this district. A speciality in 
Britannia metal spoons appears to be ‘“‘ sweeping the market” in 
the cheaper classes of these goods. The Germans have discovered 
a method of producing a Britannia metal spoon with an iron 
handle. When finished the :article presents the appearance 
of a heavy, substantial spoon, and as it can be produced 
at a very low price, it is preferred to the English made 
article. As yet our home firms have been unable to 
discover the secret, though it is probable they will do, as in the case 
of hollow ground razors, which were long a speciality of German 
production. These are now regularly made in the Sheffield trade, 
and the Germans have ceased to enjoy the benefit of their inven- 
tion. In saws the German competition is also excessively severe. 
A Sheffield manufacturer has in his possession a 26in. hand saw 
which the Germans place upon the market at 7s. a dozen, six 
months’ credit and 24 per cent. off. This article cannot be made 
in Sheffield under 10s, to 12s, per dozen. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
Manchester.—The market generally has presented a quiet tone 
during the past week, and with the close of the year there is 
the usual contraction of buying. A steady tone is, however, 
generally maintained throughout the iron trade, and there is a 
continued bes hopeful feeling with regard to the future which 
evidently tends towards producing a firmness in prices. The only 


indication of really better trade is, however, in the continued large 
sales of hematites at advanced rates, but these are not for con 
sumption in this district, In common pig iron makers are effecting 
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very few sales, nor have they any increased weight of trade in pro- 
spect. Much the same applies to manufactured iron makers, who 
in very few cases are able to keep their works going full time, and 
are still showing an eagerness to secure orders for prompt specifica- 
tion at under current prices, although in their quoted list rates they 
maintain a firm tone. The absence of any incre’ requirements 
for actual consumption is still the weak point in the market, and 
until there is an increased weight of work coming into the hands of 
users of iron, any apparent improvement in the market must fail 
of the one essential element of permanency. 

The Manchester iron market on Tuesday was fairly well attended, 
but with the exception that transactions of considerable weight 
were reported in hematites, with sellers able to command an 
advance of 2s. to 3s. per ton upon late rates—the minimum quoted 
figures for delivery into this district being now about 53s., less 24 
ow cent., for good foundry qualities—there was only a very 

imited business being done. For pig iron, makers were firm at 
about 39s. to 39s. 6d., less 24 per cent., for local, and 39s. 6d. to 
40s., less 24 per cent., for the better class district brands delivered 
equal to Manchester, with 38s. to 39s., less 24 per cent., delivered 
here, representing the minimum quoted rates of the lowest sellers; 
for outside brands prices, if anything, have been a shade easier, 
but for good named brands of Middlesbrough foundry, 41s. 4d., net 
cash, delivered equal to Manchester, is still the average quoted 
price. There is, however, so little iron changing hands that any 
quoted rates are little more than nominal, and the only real gauge 
of the market is that the attitude of firmness which is assumed by 
the makers would seem to indicate that prices are again getting to 
about their lowest point. 

In the manufactured iron trade there is still only avery slow 
demand, with no signs of any present appreciable improvement. 
Prices are unchanged ; for prompt specification many of the makers 
are still open to accept £5 2s. 6d. for bars delivered into the Man- 
chester district, whilst £5 5s. remains the average basis of makers’ 
quoted list rates. 

In the various branches of the engineering industry the condition 
of trade remains much the same as last reported, a tendency 
towards decreasing activity being still the prevailing feature. 

By a combination of patents taken out by Mr. William Mather, 
M.P., of the Salford Ironworks, Manchester, and Mr. J. B. 
Thompson, of New Cross, Kent, quite a revolution in the process 
of bleaching has been introduced, and on Wednesday a number of 
the leading bleachers in L hire bled at the works of 
Messrs. R. Ainsworth, Sons, and Co., near Bolton, to witness a 
trial of the first plant which has been put down for carrying out 
the new process. The chief features of the new process, which can 
only be very briefly described in the limited space of my ‘‘ Notes,” are 
the introduction of a specially arranged steamer for the initiatory 
stages of the bleaching, and the application of carbonic acid gas for 
completing the operation of bleaching. The steamer consists of a 
boiler-shaped oven constructed to hold a couple of specially designed 
trucks, each holding one ton of grey cloth. By means of the treat- 
ment to which the grey cloth is subjected in this oven, caustic soda 
—which hitherto, owing to the risk of burning the cloth, has been 
considered too dangerous an element—can be used with perfect 
safety. The cloth, having been saturated with a solution of this 
chemical, is loaded into the trucks and enclosed in the steamer, 
where for a period of five hours it is subjected to the action of 
steam under a pressure of about 4 lb. to the square inch, the cloth 
during this process being kept damp by sprays of water from the 
top of the steamer. For another hour and a-half it is subjected to 
a thorough washing inside the steamer, by a continual drawing of 
water through the mass of cloth, this water being pumped back into 
the steamer as it escapes from the loaded trucks through a specially 
arranged exit pipe. The cloth is then passed on to what is termed a 
continuous bleaching process, first passing through acidulated hot 
water, next through achemical preparation, and atterwards through 
a chamber containing carbonic acid gas, which immediately bleach 
the cloth ; this is followed by alternately passing the cloth through 
a washing in cold water, a saturation in a weak solution of soda 
ash, and asecond washing in cold water ; for thick cloths the above 
process is repeated, but for thin cloths this is not necessary, and 
the bleaching is completed by a sousing in muriatic acid water, after 
which the ordinary washing is all that is required. The whole 
process is completed in less than twelve hours, in the place of forty 
hours occupied under the ordinary system, whilst the separate pro- 
cesses are reduced to three instead of the sixteen different processes 
under the old method. The saving of time and the lessened hand- 
ling of the cloth are, however, not the only advantages of the 
system, the quantity of the chemicals used in the bleaching is 
reduced by one-half, whilst only one-fifth of the water usually 
expended in bleaching is required. The complete operation of 
bleaching by the new process was witnessed by the visitors, and the 
results obtained both in the economy of time and materials, and 
the quality of the work produced, gave general satisfaction. 

Generally a fairly active demand for house fire qualities of coal 
is reported, but except that this helps to withdraw from the 
market some of the commoner qualities for steam and forge pur- 
poses, which have been more or less a drug, there is no material 
change to report. No better prices are to be got, and for general 
manufacturing and trade requirements there are still plentiful 
supplies in the market at low figures. For shipment a fair business 
continues to be done, but it is only at low figures, anything above 
7s. to 7s. 3d. per ton for steam coal delivered at the high level, 
Liverpool, or the Garston Docks, being very difficult to obtain. 

Larrow.—The firm position of the hematite pig iron trade 
noticed during the past fortnight is thoroughly maintained in every 
respect, but there is not much iron changing hands, inasmuch as 
on the one hand makers have only small parcels on sale, and on 
the other hand buyers are disposed, if possible, to secure forward 
deliveries at cheaper rates than those now ruling, but the impetus 
given to the hematite pig iron trade in the early part of November 
resulted in an increase in value to all qualities of iron to the 
extent of from 1s. to 1s. 6d. per ton, and makers firmly maintain 
these new prices. They are resisting any attempt to flood ifie 
market with iron by means of the increased output, which would 
result in the cheapening of the metal. Deliveries are being made 


at present to a fair extent both by home and foreign users, The 
orders are not largely held for forward deliveries. 

Stocks are much less than they were a short time ago, and are 
not likely to increase. Prices still range at from 44s. 6d. for No. 1 


Bessemer, and 43s. 6d. for No. 3. Steel makers have secured 
further orders from America for nails, and other contracts are 
vending. It is probable that this department of industry after the 
New Year will be very actively employed, so far as the rail trade 
is concerned, but there is no activity in any other department of 
steel mannfacture save that of tin bars. No new feature can be 
noticed in shipbuilding or engineering, which industries are quiet. 
Coal, coke, and iron ore are in quiet demand at late values. Ship- 
ping indifferently employed, although freights are very low. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A quiet feeling pervaded the iron market held at Middlesbrough 
on Tuesday last, and as recent shipments have not been satisfac- 
tory, and stocks are fast increasing, sellers were readily found 

illing to accept lower prices than prevailed last week. Cases 
occurred of small lots changing hands at as low a figure as 31s, 103d. 
per ton for prompt delivery, but generally speaking 32s. was the 
price accepted both by merchants and makers. For delivery to the 
end of March 32s, 6d. is usually asked, and for the second quarter 
of the year 33s. per ton. But there are few sellers who care to 
eommit themselves so far ahead. As regards forge iron, some 
sales were made on Tuesday at 30s. 9d. per ton, but the figure more 
commonly quoted was 31s. 

Warrants are less firm than they were, there being now some 
holders willing to take 32s. 6d. per ton, 

The total quantity of Clevelaud pig iron in Messrs, Connal and 


Co.’s Middlesbrough store was, on Monday last, 128,689 tons, 
which represents an increase of 2603 tons for the week. At 
Glasgow, 4679 tons were during the same interval added to the 
stock, the quantity held on Monday being 657,489 tons. 

Owing to the recent severe weather, shipments have been much 
impeded. Since December Ist, only 24, tons had been sent 
away on Monday last as against 35,272 tons in the corresponding 
portion of November. 

The demand for finished iron does not improve, and there are 
very few inquiries in the market. Ship-plates are offered at 
£4 12s, 6d. to £4 15s. per ton, according to quality and specification. 
Angles are £4 5s, to 7s. 6d.; and bars, £4 15s. to £4 17s. 6d.— 
all free on trucks at makers’ works, less 24 per cent. discount. 

Messrs. Dorman, Long, and Co., of Middlesbrough, are for the 
moment fully employed at their West Marsh and Britannia Iron- 
works, and are turning out about 1000 tons of rolled girders per 
week. They have just ship 1500 tons to America, and are 
sending large quantities to India and Australia, They have 120 
puddling furnaces at work, and are employing about 1800 men. 

The Cleveland Institution of Engineers held their second meeting 
this session on Monday last at Middlesbrough, when Mr. Froude 
of Manchester, read a see on the ‘Tower Spherical Engine.’ 
The paper was illustrated by diagrams, by an excellent wooden 
model showing the internal arrangements of the engine, and also 
by one of the actual engines in working order. A hearty vote of 
thanks was accorded to Mr. Froude. 

A terrible railway accident would certainly have occurred a few 
days since on the Darlington section of the North-Eastern Rail- 
way, but for the presence of mind of a signalman. The block 
system is almost perfect as regards the freeing of each section of a 
passenger line from one train before the succeeding one is allowed 
to enter upon it; but it is powerless to prevent collisions arising 
from other sources. Between Grangetown and Redcar stations a 
mineral line runs for a certain dista in tion with certain 
blast furnaces on the north or outer side of the down line, and 

rallel with it. The 4.11 express train from Middlesbrough to 

altburn had just passed, and the 4.22 was almost due, when a 
mineral train, being shunted on the outer line, ran off from some 
unknown cause, and two trucks were forced partly across the 
down passenger line. Three or four minutes more and the 
passenger train would have been in collision with them, with 
calamit co , for the evening was dark and foggy, 
and the engineman would certainly not have seen them in time to 
save his train. Fortunately, however, the obstruction took place 
not far from a signal-box, and was observed by the signalman. He 
had just time to get his danger signal up and to stop the approach- 
ing train. Had the derailment occurred a hundred yards farther 
down, he would not have seen it. The passengers knew that the 
Westinghouse was suddenly put on, and that they were brought to 
a stand. They grumbled sorely at an hour and a-half being 
required for a journey of eight miles; but until next day none of 
them knew to what extent their lives had been, so to speak, hang- 
ing on a thread, and how much they owed to the quick-wittedness 
of that signalman. 

Sir Lowthian Bell has taken great pains to get up evidence on 
behalf of the iron trade to lay before the Depression of Trade 
Commission, and much interest is taken in the case he has pre- 
pared. Most of the leading local ironmasters, manufacturers, 
and merchants have contributed some items to assist him, and to 
insure his information being as complete as possible. It is under- 
stood that although the leaders of the iron trade in Scotland, 
Staffordshire, and Wales have been separately invited to state their 
views, still most of them are content to allow themselves to be 
represented by Sir Lowthian. Few believe that any direct legis- 
lation of beneficial character will result from the inquiry, but it 
is generally thought that much good may indirectly result from 
the circulation of so much information, and from the reflection of 
so many minds upon it. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron warrant market, which was steady last 
week, has within the past few days marked a considerable decline 
in prices. For the highest class of special brands there has been a 
fair inquiry, but g.m.b. has been comparatively neglected, except 
in the shape of purchases for delivery into store. This is a very 
depressing feature of the business. During a succession of weeks 
the quantity of iron sent into store has been much larger than 
usual, and it is noticeable that the extra storing has been proceed- 
ing at a time when it is persistently represented that more Scotch 
pigs are wanted for the United States. The general opinion in the 
trade is that the prices of g.m.b. are being artificially maintained 
at a level that cannot possibly be paid by consumers, unless a 
demand should suddenly arise on a much larger scale than the 
most sanguine anticipate. Messrs. Connal and Co.’s stores at 
present contain 80,000 tons more pigs than they did at this date 
last year, and the difference in price at the two periods is incon- 
siderable. Scotch consumers are using great quantities of Middles- 
brough iron, which for most purposes answers as well as Scotch, 
and is a great deal cheaper. There are ninety-two furnaces in 
blast in Scotland at present, as compared with ninety-three at this 
date last year. 

Business was done in the warrant market on Friday at 42s. 8d. 
cash. On Monday transactions from 42s. 7d. to 
42s, 84d. Tuesday's market was depressed, with business in the 
forenoon at 42s, 8d. to 42s. 64d. cash; and in the afternoon at 
42s. 64d. to 42s. 44d. cash. On Wednesday transactions occurred 
at 42s. 8d. to 42s, 44d. cash. To-day—Thursday—the market was 
flat at 42s. 3}d. at the opening, bnt afterwards improved, and 
closed at 42s, 64d. cash. 

The current prices of makers’ iron are :—Gartsherrie, f.o.b. at 
Glasgow, per ton, No. 1, 46s. 6d.; No. 3, 43s. 6d.; Coltness, 
50s. 6d. and 46s.; Langloan, 47s. and 44s. 6d.; Summerlee, 51s, 
and 45s.; Calder, 51s. and 43s. 6d.; Carnbroe, 45s, 6d. and 43s.; 
Clyde, 46s. and 42s.; Monkland, 43s. and 40s. 6d.; Quarter, 42s. 6d. 
and 40s.; Govan, at Broomieclaw, 43s. and 40s. 6d.; Shotts, at 
Leith, 47s. and 46s, 6d.; Carron, at Grangemouth, 51s. and 47s.; 
Gd. and 42s. Eglinton, 43s, and Dalmellington, 

. 6d. an . 6d.; ani . 6d.; melli 
44s. 6d. and 40s. 6d. , 

The shipments of Scotch pigs to date are 423,930 tons, as com- 
pared with 514,023 in the corresponding period of last year, while 
the imports of Cleveland pigs into Scotland show an increase of 
92,972 tons. 

The past week’s shipments of iron and steel manufactures from 
Glasgow embraced machinery to the value of £9600; a steam 
launch, worth £700, for Calcutta; sewing machines, £5167 ; steel 
goods, £27,000; and general iron manufactures, £18,000. The 
steel goods included 1232 tons of sleepers, &c., worth £15,030, to 
Port Darwin, and bridge work, valued at £10,260, for Calcutta. 

The shipping trade in coals exhibits some improvement this week. 
From Glasgow, 23,190 tons were despatched; Greenock, 2080; 
Port Glasgow, 200; Irvine, 1636; Troon, 6620; Ayr, 7143; Leith, 
417 tons ; and Grangemouth, 10,449 tons. The inquiry for steam 

is backward, a fact which is not altogether Gadaateaoun 
at present to the coalowners, seeing that the miners have been 
on strike in this department since the beginning of the month. 
Household coals are in steady request; but while the principal 
masters in the Hamilton district granted the miners raising house 
coals a rise of wages, they have not been able to obtain any advance 
of prices from the public, and the proposal is now made that the 
increase of wages should be withdrawn. 

Messrs. Barclay, Curle, and Co., shipbuilders, Glasgow, have 
received an order from Mr. Robert Hill, shipowner, Greenock, to 
build a four-masted sailing vessel of 2000 tons register, to be 
employed in the Eastern carrying trade. Orders have also been 
booked by Messrs. Charles Connell and Co., of Glasgow, for a stcel 
steamer and @ sailing vessel, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE is little change to be reported in the iron and steel trades, 
A quiet amount of business is go on, as shown by the fact that 
from Newport, Mon., last week, 4310 tons of iron and steel were 
sent away, and 2477 tons from Cardiff. The principal en 
included Calcutta, 2750 tons; Buenos Ayres, 1 tons ; Ahus, 
700 tons. A deal of this is, of course, accumulation, 
Generally regarded, there is an absence of vitality in the trade, 
and but for colonial business, things would be disheartening. 
Hopes are held out that with the new year we are to see a c . 
but for the present it will not be surprising if the s tion 
increases, Asa rule there is a dearth of new orders as the year 
closes in, 

In tin-plate, prices slightly wavered, and there was a decline 
generally of 3d. per box. This was owing, I hear, to a prevailing 
report that the masters contemplated a change of policy, but, like 
other canards, it seems to have been set on foot by would-be 
buyers. How it could be otherwise I am at a loss to see, as 
makers are pledged to continue the stop week until the middle of 
1886. Last week the stop week was well maintained. In the 
Swansea district the shipments were small on account of steamers 
not having come in. The whole total was about 20,000 boxes, 
ae for Hamburg and coastwise. Over 50,000 boxes have 

m received for storage, and the total stock now at Swansea 
amounts to close upon 140,000 boxes, 

Bessemer steels have fallen a trifle, and are now sold for 14s. 9d. 
Cokes are 14s, to 14s. 3d. Siemens, 15s, to 15s. 3d. The change, 
it will be seen, is inconsiderable, and in a few days there may 
another in an upward direction. 

Several large steamers are expected daily to load tin-plates for 
America, A tin-plate works of considerable extent in Swansea 
district has been in rather a delicate condition of late, but is under- 
stood to have weathered the storm. 

Ameeting of principal coalowners was held in Cardiff, on Tuesday, 
to take into consideration certain questions from the Commission 
upon the Depression of Trade. Mr. Archibald Hood presided, and 
Sir W. T. Lewis, Messrs, Cory, E. Jones, Martin, Colquhoun, and 
several other leading coalowners were present. Replies were 
framed to the questions propounded, and the report of the com- 
mittee will be shortly published. 

There was a large dispersal of plant this week in the Valley of 
Aberdare, Mr. Sp , of Atherstone and Luton, having com- 
pleted his contract with Nixon and Co., colliery proprietors. 

trade news is alittle more hopeful. The Austro-Hungarian 
contracts are being secured, one of the principal being that invari- 
ably successful company, the Powell Duffryn. 

The tone of trade is better in Cardiff and Swansea, and New- 
port is showing better totals, though as regards this port there is 
room for great improvement. At the Old Docks in particular 
little is doing. Alexandra shows a brisker trade. 

The total coal shipped from the three ports last week to foreign 
destinations was 196,000 tons, a better total than we have had 
for some time. And yet I find that coalowners and shippers are 
not elated, and on every hand you hear that “things are too 
quiet.” There is not sufficient life in the trade, and if a few large 
contracts are held by leading coalowners, the many do but a 
moderate business, with prices by no means firm. House coal 
quotations are the same—8s, 3d. for No. 2, 8s. 9d. for No, 3. 


AMERICAN NOTES, 
(From our own .) 
New York, December 5th. 
A NUMBER of important engineering enterprises are now passing 
through their initial stages. An elevated railroad will be con- 
structed next year in Brooklyn, and will be built in thirteen 
months, Telegraphic and telephone wires are to be placed in iron 
tubes on top of the columns, The Phcenix Iron Company has 
the contract for the work, and operations will begin at an 
early day. There are now in course of construction eighty Govern- 
ment buildings, ranging in cost from 25,000 dols. to 2,000,000 dols, 
each, throughout the country, involving a cost of about 9,000,000 dols. 
A large number of public buildings are to be built next season, and 
this, in connection with projected ey on a large scale among 
private dealers, and work contemplated by railway managers and 
manufacturing interests, points to a very heavy demand for all 
kinds of building material, including iron, steel, lumber, and stone, 
The present satisfactory condition of the iron trade, and, in fact, 
all other industries, is due largely to the fact that autumn business 
has been satisfactory, that an immense amount of material has 
been distributed, and that manufacturers are enlarging their 
plants for a greater production during the winter to meet the 
spring demand. Confidence exists everywhere, and unless some 
unexpected obstacle will arise, the spring of 1886 will draw out an 
immense amount of ae for a variety of reproductive purposes. 
Several new rolling mills are to be built, three large blast furnaces 
are projected, and a great deal of rai building is to be pushed 
through. During the past week the New Jersey and Pennsylvania 
Locomotive Works have increased their orders for locomotive 
capacity, and the car-makers throughout the West particularly 
have been fortunate in securing large contracts for passenger and 
freight cars. Freight cars are now scarce because of the crowded 
condition of traffic Westward and Eastward. The railroad returns 
are stimulating interest among capitalists. Official reports from 
several railroad companies show increasing earnings. For instance, 
the Chicago, Milwaukee, and St. Paul shows an increase in 
November over same time last year of 330,000 dols.; the Chesapeake 
and Ohio Company show a lideral increase. All iron brokers speak 
this of an improving tendency in crude and construction iron 
in this and Western markets, and agents of furnace companies 
report the close of important transactions for material to be 
delivered during the coming three or four months. In Western 
Pennsylvania forge iron has advanced at least 50c,, and heavy 
orders have been placed. In Eastern Pennsylvania a corresponding 
improvement has taken place, and buyers are potas orders for 
supplies. Foundry irons are rather quiet. English Bessemer and 
Scotch pig are under inquiry. Contracts will be placed duri 
December amounting to several thousand tons, to supply materi 
for bridges to be built in the West. The anthracite requirements 
are drawing to aclose. Nearly all New England buyers have been 
supplied, and navigation will closed in a few days. Prices for 
caved are high. The production for this month is 2,000,000. 
A combination has been formed in the Clearfield bituminous 
region with a capital of 2,000,000 dols., to buy up a number of 
small mining companies, who are crowded out by the practice of 
discrimination maintained by the Pennsylvania Railroad Company. 
Three large pipe lines are projected between the oil-fields and lake 
. Discoveries indicate that the natural gas territory is greater 
than was believed, and manufacturi —— is being organised 
to sink wells at points varying from 100 to 1000 miles remote from 
the present centre. 


On the 11th inst. a trial was held on the Mersey of a small 
steamer, built by Messrs. Cochran and Co., of Birkenhead, for 
Messrs. Macvicar, Marshall and Co., of Liverpool, and intended 
for local towing service at Java. The vessel been especially 
designed for service in shallow water, and is 45ft. long and 94ft. 
beam. There is accommodation forward for a crew of four hands, 
The hull is of wood, coppered below the water line, and she is fitted 
with high-pressure engines, with two cylinders each 8in. diameter 
and 12in, stroke, and one of Cochran’s patent vertical multitubular 
boilers, having 150 square feet of heating surface, and working at a 
pressure of 80lb. The machinery worked very satisfactorily 
throughout the runs, and the vessel averaged a speed of eight 
knots per hour. The trial was superintended by Messrs, Flannery 


aud Kawcus, Liverpool, 
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NEW COMPANIES. 


TuE following companies have just been regis- 
tered :— 


Don Sheet Iron and Steel Company, Limited. 

This company prop to acquire the Hive 
Ironworks, Jarrow, Durham, with plant, ma- 
chinery, and other property connected therewith. 
It was registered on the 5th inst, with a capital 
of £20,000, in £10 shares, The purchase con- 
sideration is £10,000, payable as to £7000 by the 
taking over of the existing mortgage to that 
amount, £1000 in fully-paid shares, and £2000 in 
cash. The subscribers are :— 


*Walter Curll, Carlton House-terrace 
J. R. Hood, Morpeth, bank clerk 
*W. F.C. Stanley, Newcastle .. 
*W. Snowball, Jesmond, Newcastle .. .. .. 
Snowball, Side, Newcastle, engineer 
T. 8. Salter, Jarrow, iron merchant .. .. .- 
D. Hiil, Newcastle, accountant 

The number of directors is not to be less than 
three nor more than ten; qualification, £100 in 
shares or stock, The first are the subscribers 
denoted by an asterisk. Remuneration, £50 for 
the first year, and subsequently such sum as the 
company in general meeting may vote. 


Automatic Checking geen Company, 
Limited. 


This company proposes to manufacture appa- 
ratus for preventing mistakes or fraud on the 
part of employés receiving money, and in par- 
ticular, omnibus and tramway conductors, theatre 
attendants, and the like; and generally to carry 
on the business of mechanical and electrical 
engineers and machinists. It was registered on 
the 5th inst. with a capital of £12,000, in £1 
shares, with the following as first subscribers :— 

Shares, 
R. Burn, 6, Bell-yard, Doctors’-commons, 
. W. Burn, 353, Brixton-road, articled clerk .. 1 
*P, Everitt, 47, Cannon-street, engineer .. .. 100 
A. T. Frampton, East Molesey, secretary to a 
tT. ‘alits, 83, Lupus-street, 8. W., clerk 
kt. Bedford, South img. Clerk 
E. Hore, 49, Queen Victoria-street .. .. .. 

The number of directors is not to be less than 
two nor more than five; qualification, 100 shares. 
The first are the subscribers denoted by an 
asterisk. The company in general meeting will 
determine remuneration. 


1 
1 
1 


International Public Works Company, Limited. 
This company was registered on the 5th inst., 
limited by guarantee to £50 each member. It 


proposes to carry on b as eng , con- 
tractors, concessionaires, financiers, and of dealers 
in every description of plant and material in 


connection with engineering works, The sub- 

scribers are :— 

R. Punshon, 12, Buckingham-street, engineer. 

J. Greenfield, 67, Parma-crescent, Lavender-hill, 
engineer. 

F. G. Mitchell, Weybridge, engineer. 

J. B. Boley, M.D., Clarendon House, Ealing. 

U. Jackson, 6, North-terrace, Westminster Bridge-road, 


engineer. 
W. K. Balmer, 16, Great St. Thomas Apostle, mer- 


chant. 
8. F. Smart, 17, Montague-street, attorney-at-law. 


The subscribers are to appoint the first three 
directors; remuneration, £1 1s. to each director 
tur every attendance at board meetings. 


Spratt’s Patent, Limited. 

This is the conversion to a com of the 
business of manufacturing foods of all kinds 
suitable for mankind, animals, &c., carried on by 
Messrs. Edward Wylam, CU. J. Wylam, and G, b. 
Lbatchelor, at Bermondsey, trading as ‘‘ Spratt’s 
Vatent.” It was registered on the 9th inst, with 
« capital of £200,000, in £5 shares, with the 
following as first subscribers :— 


bee Trehearn, 50, Billington-street, Hatcham, 
clerk ce ce ee 
kk. W, Humphreys, 39, R 
F. A. Kear, 1, Derby-road, Tuttenham, clerk .. 
\. ‘tuwl, 58, Herbert-street, Hoxton, clerk .. 
‘. Turpin, 22, Amersham- , New-cross, clerk 
vb. 8, Nelldale-road, South Bermondsey, 
W. M. Dry, 1, Goodman’s-road, Peckham, clerk.. 
The number of directors is not to be less than 
three nor more than six; qualification, 100 shares. 
The first are Messrs, E, Wylam, C. J. Wylam, 
aod G. B, Batchelor. In any year in which 
10 per cent. dividend is paid, each director wil! 
be entitled to £200 for remuneration, Mr. E. 
Wylain is appointed managing director. 


treet, New-cruss- 


West of England Paper Mills Company, 
Limited. 


This company was registered on the 3rd inst. 
with a capital of £100,000, in £5 shares, to carry 
on the business of a paper manufacturer in all 
branches, The subscribers are :— 


J. Davis, Bristol, paper maker.. .. 
*J. B. Martin, Victoria-mansions, Westminster.. 
*P. Leonard, 5, Stormont-terrace, Lavender-hill 
*kR. England, 29, Holland Park-gardens 
Wm. Hutton, Bristol, confectioner .. an lee 
P. Munro, Bristol, archi 
The number of directors is not to be less than 
three nor more than six; qualification, £500 in 
shares or stock; the first are the subscribers 
denoted by an asterisk and Mr. John Davis. The 
ordinary directors will be entitled to remunera- 
. tion at the rate of £150 per annum for each 
director. Mr, John Davis is appointed managing 
director at an annual salary o' , with a com- 
mission equal to 1-32nd part of the net profits of 
each year available for dividend. Mr. J. J. 
is appointed secretary at a salary of £300 per 
annum, and @ commission equal to 1-64th part of 
the annual net profits available for dividend. 


Universal Water-Meter Company, Limited. 
This company was registered on the 8th inst. 


with a capital of £20,000, in £10 shares, to 
acquire and work the letters patent No, 14,861, 
dated the 15th May, 1885, for improvements in 
meters for water and other liquids, The sub- 
scribers are :— 


W. B. Brough, Marrow... ce os 
J. H. Collins, 23, Lime-street, solicitor .. .. .. 
F, Mansfield, 190, Gray’s-inn-road, contractor .. 
J. Macpherson, 61 Cambridge-road, Kilburn 
F,. W. Wright, Maidstone, miller .. .. .. 
R. Field, 9, Graces-road, Camberwell, clerk 

F. J. Henderson, 5, Kenmare-road, Hackney, 

sanitary engineer .. .. .. 


The number of directors is not to be less than 
three nor more than seven; the subscribers are 
to appoint the first and determine their remune- 
ration; qualification for subsequent directors, 
100 shares, 


Flodgvists’ Patent Sulphite Pulp Company, 
Limited, 

This company a gee to carry on the business 
of manufacturers of sulphite pulp or any other 
pulp used in the manufacture of paper, and for 
such purpose will purchase certain lands in Jemt- 
land, Sweden, known as Hjerpen, and also a 
patent known as Flodgvists’ patent. It was 
registered on the 4th inst. with a capital of 
=. with the following as the first sub- 
seri i- 


M. Hagborg, 67, Maitland Park-road, N.W. .. 
W. Bailey, Stoke-on-Trent, clerk .. .. .. 
Tiessen, 279, Vauxhall Bridge-road .. .. 
G. Holm, 182, King’s-road, N., clerk .. .. .. 
bs. 59, Davies-street, Berkeley-square, 

E. J. Coulon, 93, Abingdon-road, Kensington .. 
D. J. Flanagan, 44, Lincoln’s-inn-fields, clerk .. 

The number of directors is not to be less than 
three nor more than eight; qualification, £500 
in shares or stock; the first are Messrs. Wm. 
Cowan, Pages Craig, James Annandale, and 
Lewis Evans; mini tion, £500 per 
annum, 


THe AND MECHANICAL ENGINEERS’ 
SocieTy.—The opening meeting of the 1885-86 
session of the above Society was held on Monday, 
the 7th inst., at the Society’s rooms, 7, West- 
minster-chambers, Victoria-street. The chair at 
the commencement of the proceedings was occu- 
pied by Mr. Thos. Cole, the retiring president, to 
whom a hearty vote of thanks was accorded for 
the ability with which he had fulfilled the office 
of chairman during the past year. Subsequently 
Mr. H. Michell Whitley, A.M.1.C.E., F.G.8., the 
president for this session, took the chair, and 
delivered his inaugural address, in which he gave 
some interesting details and general information 
concerning the chief of the great engineering 
works which have been conducted during the past 
year. Referring to the Mersey and Severn 
tunnels, he said it was a matter for congratula- 
tion that these two great tunnelling enterprises 
were both to be brought to a close in the present 
year. They would remain a triumph of engi- 
neering talent and perseverance under the greatest 
difficulties. Among bridges the Forth Bridge 
claims the first notice. It would be 14 miles in 
length, and consist of two spans of 1700:t., two of 
675ft., fifteen of 168ft., and five small spans of 
25ft. each. After referring to a number of other 
bridges, ocean steam navigation, and a variety of 
other works, he dwelt exhaustively with the ques- 
tion of the development of railways. The total 
length of railways in the British Isies constructed 
and opened for traffic in December, 1884, was 
18,864 miles. The amount of money spent in 
them was £801,500,000—a larger sum than the 
National Debt—and it was impossible to over- 
estimate the importance of these investments. 
Not only had the railways added immensely to 
the prosperity and well-being of the people, and 
developed trade toa large extent, but they paid 
all round dividends which were fairly remunera- 
tive to the investor. Perhaps the most satisfac- 
tory feature in our railway system was the com- 
parative immunity from serious accidents which 
had been attained by the adoption of approved 
appliances. In order to show the great improve- 
ment that had taken place in late years in railway 
travelling, Mr. Whitley pointed out that for some 
time the third-class carriage on the bulk of the 
English lines was an open truck with no seats, the 
floor being partially divided by a strong rail to 
prevent the passengers being thrown against each 
other when the train made a sudden Pg " 
The sides and ends were not more than 3ft. high, 
and in these carriages passengers were huddled 
and conveyed by mixed trains. When Parlia- 
mentary trains were established a great improve- 
ment took place, and had been going on since, 
The universal introduction of railways into Eng- 
land, and the great lead that England took in 
ocean steam navigation, gave us the start, and 
with it the command of the markets of the world. 
The English hant, facturer, engineer, 
and contractor, led the way everywhere, and 
English engineers and workmen made not only 
their own but great continental lines, whilst 
English capital was thus employed in countless 
useful ways. Far different was the outlook now. 
Foreign nations were not only supplying their 
own wants, but were even competing with us, 
not unsuccessfully, in our own home, foreign, 
and colonial markets. At one time America 
imported 50,000 tons of rails annually from Great 
Britain, but now these imports had almost entirely 
ceased, and American engines were sent not only 
to South America and Canada, but to New 
Zealand and Australia. American and con- 
tinental enterprise was pressing more and more 
hardly on English manufacturers, and these 
nations were striving not only to keep pace, but 
to overtake us in the race for trade and commerce, 
He did not take the gloomy view that some per- 
sons did of the matter, but it behoved engineers, 
and, indeed, many other classes, to keep their 
eyes open and their heads at work. ‘To the 
changed economic conditions both master and 
workman must learn to adapt themselves if 
Great Britain was to maintain the Jeading place 
in the commerce of the world she had hitherto 
held. On the motion of Mr. Brewster, seconded 
by Mr. Ellis Hill, a vote of thanks was passed 
to the president for his interesting address, and 
the proceedings terminated, 


THE PATENT JOURNAL. 
Condensed from the the Commissioners of 


Applications for Letters Patent. 

have been ‘‘ communicated ” the 
name address of the communicating party are 
printed in italics. 

8th December, 1885. 


15,020. Printine Presses, H. J. Aliison.—(The Duplex 
Printing Press Company, United States. 
. A. Compton, 
on. 
15,022. Jomnt-screw for Scissors, &c., 8. G. Richard- 
son and KE. Kay, B ham. 
15,023. Assistive the Drivine Power of Tricycxes, 
&e., J. , Birmingham. 
16, Drepoers, J. H. Bollesand .N. 8, Williams, 
ndon, 
15,025. Se_r-apsustinc Brusu and Broom Heap and 


ANDLE Fastener, 8. Hall, Leeds. 
15,026. AccoucHEMENT Beit, W. Gaunt and J. M. 


es, Bradford. 
15,027. Cigar Cases, H. Constantine, Bradford. 
— Lamps, G. Taylor and F. R. Baker, Birming- 


15,029. Metatuic Packines for Pistons, J. Haythorn, 


15,021. Currine the of Woop, 
Lond 


ow. 

15,030. FLurp-pressure Rivettinc Apparatus, J., H., 
and R. B. Smith, 

15,031. Jointina Cast Iron Gurrers, W. B. Collis, 
Stourbridge. 

Latus for Revo.vine Suutrers, J. Armstrong, 


on. 

15,033. PLanine Metts, J. Barrow, Glasgow. 

15,034. SeL¥-actinG Let-orr Motions for StzaAM PowER 
Looms, T. H. Brigg, Bradford. 

15,035, Frre-pLaces, W. 8. Morton, Glasgow. 

15,036. Currine Coat, 8. Broadbent, Bradford. 

15,037. WASHING, &c., Macuines, W. Meakin, Derby. 

15,038, VENTILATING WaTeR Pipes or Tues, W. B. 
Collis, Stourbridge. 

15,039. Evsecrina Cases of Spent Cartripers from 
Drop-pown Guns, J. Brunlees, London. 

15,040. Votraic Batrery, 8. W. Maquay, London. 

15,041. CurLine and Wavine Harr, Moore, London. 

15,042. Dygine Straw Pairs, J. Figgures, London. 

15,043. Neck-Tres and Scarrs, F, Huchuli.—(A. 
France.) 

15,044. Room Doors and Doorways, D. Gill, London. 

15,045. Hogs, TRowé.s, &c., W. 8. Skelton, Sheffield. 

15,046, Caoutcnouc E. De Jean, 
Brussels. 

15,047. Compounp 8. Butler, London. 

15,048. Conpensinc Enoines, W. F. Martiao, J. Scott, 
J. Albizitti, and J. J. Mahoney, London. 

15,049. AncHorRs, J. Wright, London. 

15,050. Detector, A. Coke, 
London. 

15,051. Puzztes, A. H. Reed.—{J. J. Merritt, jun., 
United States. 

15,052. Cuaraine Casks, &c., with Liquips, H. Wood- 
ward, London. 

15,053. Oroans, E. Seches, London. 

15,054. Insecrors, B. C. Evers.—(S. W. Moreland, 
United States.) 

15,055. PerroxaTED Stoppers for Botries, &., A. R. 
Stocker, London.—24th March, 1885. 

15,056. Stoppers for Borr.es, &c., A. R. Stocker, 
London.—24th March, 1885. 

15,057. Sewine Macurnes, P. Waterston, Glasgow. 

15,058. Vices for STRAINING WIRE, D. Sinclair, a 

15,059. VaLve Grae for OsciLLaTinc Enoines, W. H. 

artin, London. 

15,060. Apparatus for Scortnc Games, F. E. Burke 
and O. March, London. 

15,061. CoLLapsIBLE Drinkine Cup, E, J. Trevitt.— 
(1. M. Crum, United states.) 

15,062. Treatment of Ores, M. H. Hurrell and E. 

m, London. 

15,063. Fintnes for Sour Brrr, &c., A. W. Gillman 
and 8. Spencer, London. 

15,064. Hor Air Stoves, G. Porter, London. 

15,065. Taps for Measurine Liquip, G. H. Smith, 
London. 

15,006. AuTomMaTiIC Brakes, P. Everitt, London. 

15,067. ELectricaL Arc Lamps, E, Edwards.—(0. Liick 
and P. Blasche, Germany.) 


15,068. Prorectinc the of T: 
15,069. WinDow BLinps, A. Ford and J. A. Archer, 


J. Schultz, Germany.) 
Lond: 


ndon. 
15,070. Dryinc Woot, &c., J. McNaught and W. 
McNaught, jun., London. 


15,071. Fincer CLeaners, W. R. Lake.—({7. F. 
Curley, United 

15,072. ANTI-FRICTION ROLLER Bearinas, E. B. Lake, 

mdon. 

15,073. ReversisLE Motor WHEELS, E. Osgood, 
London. 

15,074. Paper Vessexs, L. H. Thomas, London. 

15,075. SteaM BomLerR CLEANsERS, H. B. Baker and 
G. B. Blazer, Lundon. 

15,076. Correctinc Compasses on Boarp Ssips, H. R. 
Luder, Liverpool. 

15,077. AuTomMaTic Recistration of Music, A. J. 
Boult.—(P. Boehm and G. Juliusberger, Germany.) 

15,078. Formine Conpuit-secrions, W. P. ‘thompson. 
—(J. R. Burdick and D. H. Dorsett, United States.) 

15,079. Vans for ADVERTISING PURPOSES, W. Burnett, 
London. 

15,080. Impartine the REquirRED Tension to SiGNaL 
Wires, &., C. E. Gaunt, London. 

15,081. Puppinc Basin, D. H. 8. Brown, South 
Wimbledon. 

15,082. ARTists’ SketcH Box, W. T. Brundage, London. 

15,083. COMBINED Scissors and Coma, DL. M. Yuung, 
London. 

Frames, &c., A. Ayers and W. R. Wilson, 


mdon. 

15,085. Wave Power or T1paL Morors, J. B. y Veciana, 

London, 

15,086. Storrne C. V. Ham, London. 

Howpers for Pencit Leaps, &c., Brennan, 
ndon. 

15,088. Wrxpows, M. 8. Buckner, London. 

— Expwosives, &., A. M. Clark.—(B. Turpin, 


nee.) 
15,090. RatLway SIGNALLING Apparatus, 8. Pitt.— 
K. Winter, India.) 
15,091. Licntine and Heatine with Gas, T. C. J. 
omas, London, 


9th December, 1885. 
15,092. Mixing Liquip Disinrecrants with Water, 


W. J. Bishop, Lond 


jon. 
Furnaces for Sream Borters, &c., 8S. H. Stubbs, 


anchester. 
15,094. Gas Cooxine Ranags, T. Fletcher, Manchester. 
15,095. Drivine and Tricycies, C. L. Back, 


urgh. 

15,096. BILLIARD TaBLE Conpuctor, A. Wilson 
and C. Eltringham, Sunderland, 

Securinc Winpow Fastener, C. McCarthy, 


gham. 
— — Yarns, J. H. Craven and J. Crabtree, 


eighly. 

15,099. Drivine Sprxpies, W. T. Garnett, Bradford. 

15,100. Tape Fasteners, J. Hall, Bracford. 

15,101. Dryine Fasrics, &c., G. Spencer, 
Manchester. 

15,102. Botts and Nuts, G. H. Wells, London. 

Botts and Nuts for Rartways, G. H. Wells, 


on. 
15,104. IncREasING the Power of Gas, 
D. R. Gardner, Glasgow. 
15,105. for GeneRaTING Exxcrricity, J. A. 
endall, Liverpool. 
15,106. Boor CLEaninoa, W. Benn 
15,107. for WEAVING, 


er, Tralee. 
H. B, Talbot and A. 


15,108. Ranogs and Sroves, J. E. Gibson, 


iw. 

15,109. MecHanicaL CLippiIna APPARATUS, J. Cheshire, 
Birmingham. 

15,110, Utitisinc the Power in Sreamsuips, C. A. 
Coombe, London, 

15,111. SHeer Suears, A. G. Ne London. 

15,112. VentiLaTinG Rooms, d&c., J. F. Armistead,. 
London. 

15,113. Fasric applicable for Horse CLoTHine, A. 
Stevens, London. 

15,114. VeLoctpepes, I. W. Boothroyd and P. L. C. F. 
Renouf, London. 

15,115. Invector, W, F. Stanley, Norwood. 

15,116. Keepine Lawn-Tennis Potes and Nets in an 
Upriocut Position, J. titzgerald, Old Charlton, 

15,117. MecHanicaL Movements, P. M. Justice.—(J/. 
Thomson, United States.) 

15,118. VeLocipepes, J. Keen and W. McWilliam, 
London. 

15,119. TeLecRaPHic Apparatus, E. J. Harling and 8. 
J. Giffin, Hoddesdon. 

15,120, DistrLiine Fivips, P. E. C. Stromeyer, London. 

15,121. Openers for INTERNALLY STOPPERED BOTTLes, 
H. W. Dover, London. 

15,122, Rartway CarriaGE Lamps, J. F. Shallis and T. 
C. J. Thomas, London. 

and Decantine Liquips, F. Heyland, 


15,124. Spzep Increastnc Devices for Locomotives, 
F. Newhouse, London. 

15,125. Gia J. C. Mewburn.—{La Société Gros- 
selin pere et tils, France.) 

15,126. Automatic Steam Trap, W. E. Gedge.—(J/. D. 
Granjon, France.) 

15,127. Brussets and JACQUARD-VELVET Carpets, E. 
Steidel, London. 

15,128. Reservoir or Fountain Pens, W. F. B. Massey- 
Mainwaring, London. 

15,129. Gunrowper, E. Schultze, London. 

15,130. Courtine, &c., RarLway Wacons, R. McAllis- 


ter, Glasgow. 

15,181, AXLE Bearinos for Tricycies, G. Singer and 
R. H. Lea, London. 

15,182. Coucnes, J. H. Edwards, London. 

15,133. Guass Levets, L. K. Scott, York Town. 

15,134. Preparrne CoLourep VaRNisHEs, A. McLean 
and R. Smith, London. 

15,135. Pioments, A. McLean and R. Smith, London. 

15,136. Boors and sHogs, H, E. Newton.—(7. Cowbura, 
Austria.) 

15,137. Dust Cot.ectors, A. C. Nagel, R. H. Kaemp, 
and A. W. F. G. Linneubriigge, London. 

SECURING CoAL-HOLE PLatEs, E, G. Banner, 

ndo 


15,1489. FuRNITURE, B. Zwicker, London. 

15,140. CrimpLep Yarns or THREADS, A. M. Clark.— 
(P. Depoully, C. Depoully, and the Société C. Garnier 
et Francisque Voland, France.) 

15,141. ELecrrica, Convertexs, 8. Z. de Ferranti, 


15,142. Compinep Watcn and PEN or PENcIL- 
HOLDER, Frere, London. 

15,143. Waist Betts, H. H. Leigh._(M. Rubin, U.S.) 

15,144. Fasrentnc for Hanp Baas, &., H. H. Leigh. 
—(M. Rubin, United States.) 

15,145. Empossinc Printep Carppoarps, J. F. Sim- 
mons, London. 

Conpensers and J. Kirkaldy, 


mdon. 
10th December, 1885. 
15,147. ELecrric TeLepHony, J. G. Lorrain, London. 
15,148. EarTHenwarg, H. Hull, Nottingham. 
15,149. Sarety TaNpDEM Bicycx, J. Howes and G. N. 
Howes, Cambridge. 
Enoines, C. W. Hill, Man- 


ester. 

15,151. WarerR Ve ocipepes, S. Smallwood, Man- 
chester. 

15,152. BicycLes and Tricycie S. Goodby and 
J. Derry, Wolverhampton. 

15,153, KarLway Cualtks, W. Rockliffe and J. T. Green, 
Sunderland. 

15,154. StegRinG Heap for Bicycies, J. Lee, Ports- 
mou’ 

15,155. Borter Furnaces, J. Ferguson.—(J. 
Mailer, United States.) 

15,156. INTERLOcKING GeaR, T. Smith, Bootle-cum- 
Linacre. 

15,157. Preventinc the Fiow of Marrter from 
WarTeER-CLOsETs, W. Stirling, jun., and T Swan, 
Manchester. 

15,158. SeL¥-TRIMMING RESERVOIR ExevaTor, B. H. 
Thwaite and J. Neville, Liverpoo! 

15,159. Sewinc Macuings, J. Forbes, Belfast. 

15,160, Prcrure Frames, &., 8. K. Williams, Bir- 


15,161. Auromatic Steertnec Sarety Bicycue, A. T. 
Shellard, Bristol. 

SuutTrer for G. Mold, 

nbury. 

15,163. SHUTTER for PHorocRaPHY, G. Mold, Banbury. 

15,164. Horst Gear, Mote, Finsbury. 

15,165. ‘LorPeDoEs, T. Smith, London. 

15,166. CorreTina, W. Flatau and J. .H. Trinder, 


15,167. ConTROLLING Ruppers of Suips, G. D. Davis, 
ndon. 
15,168. PrepaRine of Finines, F. Keeling, London. 
15,169. Ratnway and Taamway WH«ELS, W. H. Kitson, 
London. 
Routine Sree, and Iron Bars, J. D. Grey, 
ndon. 
15,171. THRasHING J. Marshall, London. 
15,172. Fasrenines for &c., F. Hochuli.—(A. 
Lotz, France.) 
15,173. Stockine Knyitrinc Macurnes, W. Harrison, 


ndon. 
15,174. Steam Encrves, A. J. Sedley, London. 
15,175. SHRINKING CLorH, &c., J. &. Valentine, 


15,176. PerMaNENT Way of Rartways, C. Abel.— 
(W. Pressel, Austria.) 

15,177. DupLex Waritine or Ficurine, T. 8. Jones, 
London. 

15,178. Topacco Pipes, W. A. F. Blakeney, London. 

15,179. Tarust Casines of PRoPELLER SHAFTS, 
H. Barrett, London. 

15,180. TOGETHER the Enps of Pires, H. 
Botten, London. 

15,181. PNeuMaTic HYDROCARBON ILLUMINATING APPA- 
RaTus, L. Kumberg, London. 

15,182. Rine Sprnnina Macurngs, &c., J. Dodd, Man- 
chester. 

15,183. Toy Cannon, G. F. Liitticke, London. 

15,184. InKsTaNDs or INKHOLDERS, G. F. Liitticke, 
London, 

15,185, Kitns, T. Carder, London. 

15,186. Or Lamps, W. H. Sleep, London. 

15,187, Pencit Hoiper, B. Kéilisch, London. 

15,188. ComBINED Pen and Houper, H. J. 
Haddan.—(L. Fried and B. Iscovits, Austria-Hungary.) 

15,189. Cases for SHOWING ARTICLES in SHOPS, J. A. 
Livyd, London. 

15,190. Packine Cases, W. ‘Thomson, London. 

15,191, Diamonp Porntep CurtTine ‘oois, R. Arnold, 
London. 

15,192. Fasrenrnes for Corsets, &c., A. Combault, 
London. 

15,198. RoLLER Mrius, W. Bauer, London. 

15,194. Propucine Motive Power, N. P. Burgh and 
A. Gray, London, 

11th December, 1885. 

15,195. Burninc orF Parnt, E. Coldwell, Hud- 
dersfield. 

15,:96. Mountinc PHorooraPHs and Pictures, J. 
Willmott, Birmingham. 

15,197, Fenpers, T. Kendrick and 0. 
Meason, Birmingham. 

15,198. Luresoats, M. H. Taylor and L. Benjamin, 
Birkenhead. 

&c., APPLIANCE, T. and J, V. Harger, 


mingham. 
Shares. 
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Be DeracnaB_e Drive Cuars, J. and M. H. Brad- 
Ww, 


en. 
15,202. for DR A 
ieton, Glasgow. 
=, or or Tas, H. Aylesbury and J. Milne, 


15,204. Now-vrsratrnc Lamp Rest, J. R. Maconochie 
and 8S. Palmer, Wolverhampton. 

15,205. Susstirute for Strap, &c., Buckigs, W. C. 
Nangle, London. 

15,206. Exrractinc Ferrvuves from Tupss, W. Priest- 
ley, Higher Ince. 

15, nt Curtine Fitss, C. I. and F. Edmonson, Man- 


15,208. , and N. Blezard, Padiham. 
209. -TaLe for Cans, &c., W. H. Edmunds, Bir- 


Cuarr and Fasrenina, F. C. Lynde, 
211. T. Dutton and E. 
Bennett, Manchester. 
15, —4 PLaNinc SHORT Boarps, &c., F. Myers, Liver- 


poo! 
15,218. Bicycies, J. R. P. Wallace, Liverpool. 
15,214 INLaip Woops, J. Hancock, 


15, 215. Hon ORSE-BALLS, F, Fletcher, Coventry. 
15.2 “4 Boots and Suozs, D. E. Hurst, Manchester. 
hes. Mera Tuses into PLarss, 8. Perkins, 
anch: 


este: 
Packine Twiye, J. B. Wrigley, 


15, 219. Srampep WaREs on METaL 
Surets, W. J. Kay, Sheffield. 

15,220. PorTaBLe 
‘Andover. 

15,221. Canpvesticks, F. Bosshardt.—(J. 7. Warbur- 

15,293. yoo J. Schlochauer and H. 

RAVELLING Rv 

Rosenblatt don. 

15,223. E. Warner, Redditch. 

15,224. Lusricatine Pump, G. J. Hambruch, Liver- 


15,225. Rartway Wacons, T. Bretherton, 
jun., Liverpool. 
15, FLESHING, Parina, &c., J. Turrell, 
ndon. 
15,227. CrrcuLar Comprise J. J. Richardson, 


15,228. Speep of Waeets, H. M. Hold 
Bradford. 


—, PROPELLING Boats and Canozs, C. Hoare, 

ndon, 

15,230. Canisters, &c., A. J. Boult.-{(F. Reil and J. 
Metz, Germany.) 

Protecting SHIPS’ Prates, J. Blenkinsop, 


15,282. Sapp.z, P. Salvi, London. 
15,233. SeLF-cLosinc E. Emanuel, 
15,984. Fi 
TRE-LIGHTER, J. F. W: Charlton. 
15 28. Cueckinc W. Macrone, 


or Maroon, B. Moss, 


don. 
15, 286. Mittsroyes or Burrs, E. I. Heller, 
On. 
15, Apparatus, T. Knowles, Man- 
ester. 
15,238. Taps, &c., E. Rutter, London. 
a Ores, M. H. Hurrell and E. Easton, 


15,240. Fraps of Hanp Baas, F. Weintraud.—{ Weint- 
raud and Co., Germany. 

15,241. VeLocierpes, W. London. 

15, 242. Encrves, T. R. ce, Glasgow. 

15, 243. SELF-STARTING for Gas Enorxes, J. 


m, on. 

Divipixe DoveH and other Plastic MATERIAL, 

er, on. 

15,245, ROLLING STEEL and Iroy, T. Brown and J. G. 
Gordon, London. 

15, Frames of Brrstves, J. Rudge, 


ley. 

15,247. ScratcH Brusues, J. Masters, London. 

35, Jornts of Stoneware Pires, O. Elphick, 
ion. 

Vices and Cramps, M. Hecht.—(G. A. Alden 
nd Co., United States. 7 

15,250. Rotary Pomps, H. H. Lake.—{Z. Poillon, 


nce.) 
15,251. Distrrsurmsc Execrric Ewercy, 8. Z. de 
Ferranti, London. 
15,252. BURNING Liwgstoxe, &c., P. M. Justice.—(C. 
Dietzsch, Germany.) 


12th December, 1885. 
16,253. Tape Fasteners, T. Wright, Bradford. 
15,254. Hoiper for Rotts of TorLet, Paprr, A. 
Christie, Manch: 


ester. 
15,255. WaTER-cLosets, J. Shanks, anks, Glasgow. 
256. Bircz Pumps, G. A. Calvert, 
ive 
15,257. RecuLatine the Speep of Gas ExHavsters, W. 
Snowdon, Leeds. 
5,258. Markinc Grounp for Lawn-TENNIs, Mac- 
donald and R. H. 
15, and G Macuixe, M. Moore, 
mdon. 


— SEcTIONAL Fire-GRaTe Bars used in Locomo- 
VE, &c., Borters, E. Morley, Grantham. 
159 268." SUPPLYING Sea-water to Towns, H. F. Wilcox, 
ewcastle-on-Tyne. 

15,264. VaLves of Marine, &c., Enouves, W. 
15,26 

W-GILL Boxes, G. W. and J. Shaw, 

Bradford. 


15,266. Compass Deviation Mopk1, G. Beall, London. 
15,267. Rarsinc and Lowerine Weiouts, W. T. Eades, 


Bi gham. 

15,268, a the ELECTRO-MOTIVE Force of 
Execrric Currents, C. J. it, W. Cam 
and W. A. Tomlinson, Lincoln. 

15, a of Doors and ‘a G. H. Couch, 


15,270. Curistmas, &c., Canps, W. H. Bacon, London. 

15, ’271. at FIRE-ENGINE SraTioss, J. 
Shaw, London. 

15,272. OPENING, &c., Wrxpows, J. U. Davis, London. 

15,27 3. TRICYCLEs, W. Hillman, W. H. Herbert, an and 
G. B. Cooper, London. 

15,274. FLusHinc Sewers, A. T. Elford, London. 

15,275. Stoppers of Borrixs, &c, J. Lewis, 


Lon 

15,276. Apparatus, E. F. 
Frost, London. 

15,277. Evecrric Locomotives, R. R. Hutchinson, 
London. 

15,278. Gas and Lamp Gioses, C. Dairy, London. 

15, 279. Friiurncs, J. MacCallum, London. 

15,280. Return Steam Traps, J. J. Royle, London. 

15,281. Boots and Sxors, T. Hewitt, London. 

15, 282. MEasuRING and DrvipiIne "Liquips, &c., H. 
Hammerschmidt, London. 

15,283. Lawn Tents Pores, C. Malings, London. 

15,284. Benpixe the Epcres of Puares, C. E. 
and E. J. Layton, London. 

MAaNcaNEsE Batreries, B. Pell, 


15,286. for Gas, &c., BURNERS, 
©. A. von Welsbach, 
15,287. EN Fasrics, Abel.—(F. Schmalbein, 


y-) 
15,288. whereon to Corrs, Murrs, &c., 
M.E E. Scrivenor, London. 

15,289. AvromatTic Apparatus for the Sate and 
Dentv ery of Cigarettes, &c., J. Silvester, London. 
15,290. UnwinpiInc WARP OFF the Ware Beam in 

Looms, T. H. Blamires, Leeds. 
15,291. TrEatixc Fcrnace Gases for Dryrno, &c., 
Purposes, J. B. Butterfield, Halifax. 


15,292. Winp InsrrumENts, A. J. Boult.—(W. Buckley, 
United States. 


5,298. ALarum or Cat BELLS, R. C. Scott, 
is 294 Harpwakg, A. J. Boult.—(7. S. Sdhne, 


Germany.) 

15,295. aaeamene Fares, A. Warner and J. P. Rock, 
London. 

15,296. Mixep Azo Cotours, P. Jensen.—{7he Actien- 
geselischaft fiir Anilinfabrikation, Germany.) 

15,297. Heatinac Frep-water, &c., A. Lencauchez, 
London. 

15,298. Botts, J. Baldwin, London. 

15,299. Hottow Prosectites for Frre-arms, G. F. 

jimonds, London. 
I Sream Borers or Grnerators, N. Roser, 
ndaon. 
15,301. Curtivatine Lanp, G. T. Yull, London, 
15,802. Sarery or Locxine Devices, D. L. Brain, 


on. 
15,303. Coatinc for ORNAMENTAL Purposes, F. W. 
Parker and F. E. Webb, London. 


15,304. Frre-Bars, &c., D. J. Morgan and J. H. Plews, 
on. 

Automatic SicnaL Apparatus, W. Taylor, 
mdon. 

15,306. Compirnation Gas Enoine, T. F. Veasey, 
London. 


14th December, 1885. 


15,307. Making Decocrions, D. Allen and G. F. 
Blackmore, Hammersmith. 

15,808. Tues, Rops, &c., with Taper Ficurs, H. 
Waters, Birmingham. 

Winpow Fasteners, E. T. Horsley, Copeley 


15,310. Docs wHEN in Pursuit of Game, J. 
. Armstrong, Newcastle-on-Tyne. 
15,311. Scarr Rinos, &c., M. J. Abrahall and M. W. 
Maidment, 
15,312. Spinnine and Twistine Frames, H. Bottomley, 
Bradford. 


15,313. BLanxets, &c., C. Till, Manchester. 

15,314. Removine Excrescences, &c., C. Bond, 
London. 

15,315. Sicnats, T. Wrigley.—(A. C. Bagat.) 

15,316. Drivinc Gear, W. A. Martin, London. 

15,317. Workine the Vatves of WaTer CisTerns, B. 
D. Scott, London. 

15.318. and Uncouptinc RarLway Wacons, 
J. T. Roe, Balham. 

15,319. Pururyinc Rams Water, J. W. Sawyer, 
London. 

15,320. Hincep Spape, H. McC. Alexander, Ireland. 

15,821. Toy Racse-coursgs, J. T. Marean, London. 

15,322. Pranorortss, J. J. Gilbert, London. 

15,323. Jack GuaRps for Wreavinc Looms, J. Watson, 


Halifax. 
15,324. TeLecRapuic Apparatus, W. Chadburn, Liver- 


pool, 

15.325. Connectinc THREADs of CaRBoN with PLaTinuM 

TRE, C. Seel, London. 

15,326. DISINFECTING and Crosets, &c., 
B. mdon. 

15,827. Storrmse and PLaxino Macuines, A. A. 
Rickaby, London. 

15,328. Horsesnogs, P. — Fulham. 

15,329. Ceramic Wark, A. J. Boult.—(A. Schierholz, 


Germany.) 
15,330. ExpanpinG Wixpow Buinps, D. Dormitzer, 


mdon. 
15.331. Iscreastnc the Power of Gas, 
H. Kinnear and E. Fahrig, London. 
15,332. Copyrxc Letters, G. P. Londen 
165,888, Lars for BuRNING Gas, A. H. Hearington, 
on. 
15,334. Automatic CompounD Fire Extincursuer, T. 
F. P. M. Kavanagh. 
15,335. witHour Suction Vatyg, J. Klein, 


Londo 

15,336. Hyprostatic and ATMOSPHERIC 
Forces, B. Ware and J. nag London. 

15,387. Matrers, é&c., H. and 
Farbenfabriken vorm. F. and Co., Lon: 

15,338. Preventinc Waste oF Warer, G. 
thorne, London. 

15,389. Banp Currers and Fexpers for 
Macurxes, B. J. B. Mills.—(C. Paridy and H. A. 


) 
15,340. for HyprocarBon O11s, B. Cars, 


15,341. ‘Gas Recvutators, T. Robinson, London. 

15,342. RecisTERING Apparatus for PHoto- 
GRAPHIC Printinc Presses, A. Gache, London. 

15,843. CoupLinc Apparatus, H. H. Lake.—(H. Tamm 
and L. Buhrlen, 

15,844. ELEctRic RecIsTErs Fapes, E. A. Scales, 


15.045. Macansps, J. 8. Apderpon, and J.W. 
Watts, and T. ox. Catchpool, London. , 

15,846. Screws, &c., A. Siewerdt, London. 

15,347, PERMANENT War of Raitways, MM. Wrench, 
London. 

15,248. Dreporne, &c., F. E. Duckham, London. 

15, "349. FoLpisa Beps, W. H. Dell, London. 

15,350. Ear Instrument, F. M. Ta London. 

1s, 351. Steam Borers, A. 

15,352. MicRoPHONEs, R. London. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Official Gaxette.) 


328,780. Hyprav.ic Pressure REGuLATOR AND Ram, 

B. Thoens, New Orleans, La.—Filed May 12th, 1885. 
Claim.—The combination of a piston or ram ha 

a groove formed in the lower part thereof, as 5 


SSS 


with an accumulator or hydraulic cylinder provided 

with a grooved stuffing-box and packing, within 

which the said piston or ram is adapted to operate, 

substantially as and for the purpose set forth. 

328,707. Compounp Toot Hoiper, Bdward F. N 
Hamilton, Ontario, Canada.—Filed July 20th, 1 

Claim.—The compound tool-holder corn 
shank having at one end a hinged box to 


hold the tool parallel with the shank, and at the 
opposite end a hinged box adapted to hold a tool trans- 


pars eg the length of the shank, substantially as 


328,'744. THE SIDES AND 
Borroms or Sxips, Hjalmar Arentz, Copenha: 
Denmark.—Filed July 21st, 1885. 

Claim.— The combination of a bifurcated frame 
having hollow stub-axles projecting inward from its 
ends, and having one arm tubular and connected 
with a water supply, with a cylinder having brushes 


[328,744] 


upon its surface and journalled with hollow trunnions 

upon the hollow stub-axles, and ha a water motor 

for revolving it inclosed in one end and supplied from 

the tubular arm of the bifurcated e, as and for 

the purpose shown and set forth. 

328,786. Friction CLutcn, Chas. Kaestner, Chicago, 
1U.—Filed August 8rd, 1885. 

Claim. —{1) In a friction clutch, the combination 
with an annular clutch flange and a series of shoes 
sliding radially to and from the inner face of said 
flange of a series of rock levers connected at one end 

to the shoes and at the other connected by toggle 
inks to radial arms sliding on the shaft to and from 
the clutch, substantially as and for the purpose set 
forth. (2) In a clutch, the combination with the 
a sliding and rotating clutch member of a 


g removably attached thereto and 
a py hegee dy sliding laterally on the shaft and 


(528768) 


formed with an interior groove to receive and hold 
the flange on said ring, substantially as and for the 
purpose set forth. (3) The combination with a shaft 
and a laterally sliding loose shifting collar thereon, 
formed with an anterior annular ve, of a slidi 
and rotating clutch member provided with a fi 

for engagement with a grooved collar, said flange being 
cut away a tly at ite periphery and one side to leave 
a space within the groove to form an oil chamber, 
substantially as shown and described. 

$28,846. Packiva ror Sturrino-noxes, Edward &. 
ae Brockley, Kent, England.—Filed July 28nd, 


gain ) Ina stuffing-box, the combination, ad 

g one end of the said box and havin 

of a washer W! surrounding 
piston-rod and having a concave surface opposite the 
gland, a second washer W2, having a concave surface 
te the concave end of the stuffin -box, packing 
? P2, interposed between each concave sur- 

faces, and a helical spring placed 


ix sing the same constantly upon the packing 
2, substantially as described. (2) In a stuffing- 
by the combination, with a gland entering one end 
of said box and having a concave-surface, of a washer 
W! surrounding the piston-rod and having a — 
surface opposite the gland, a second washer 
having a concave the concave end 
the , packing, 2, interposed between 
ir of concave surfaces, and a helical spring 
od between the washers for Fee the same 
Constant! upon the packing W! W2, with an oil-cu 
by the stuffing-box and communicating wi 
the a of the box through the chamber occupied 
by the spring, as set forth. 
328,859. Commutator ror Dynamo-ELECTRIC Ma- 
cuines, C. E. Piper, Moline, Ill.—Filed May 6th, 
1885, 


Claim.(1) In a commutator in the form of a 
cylinder, the metallic surfaces of which are insulated 
transversely, the combination of the metal cylinder 
having the e en rtion forming one of the sur- 
pte and provi the insulated portions therein, 

lating mounted on the smaller end 
said ‘linder: and a metallic sleeve mounted on said 


insula‘ sleeve and having the sections of insulatin, 
material rted therein, substantial! of lating 
(2) In a commutator, the combination of the insula 
core or sleeve, the metal cylinder mounted on sai 
sleeve and having an enlarged end and the insulated 
strips therein, a sleeve of insulating material fitting 
ped the smaller end of said cylinder, and having a 
ring or collar extending out flush with the surface of 
the larger end of the metal cylinder, and a smaller 
metallic sleeve or meee fitted over said insulating 
cylinder and provided with the insulating strips, sub- 


stantially as described. (8) The combtoatin, with 
the metal case having the enlarged end, of the sleeve 
of insulating material fitting over the smaller end of 
the metal cylinder and having the collar extending 
out flush with the larger end of the same, the smaller 
metal cylinder fitting over the insulating sleeve, and 
the pieces of insulating material inserted in the sur- 
face of the metal cylinders, substantially as described. 


328,885. Srus Exp ror Connecrino-rops, Lewis 
Griscom, Pottsville, Pa.—Filed September 14th, 1885, 
Claim.—The stub end for the crank pins of engines 
and other machines, said stub end having bearings 


and confining bolts or of a metal having a 
greater ratio of ex: the crank sub- 
stantially as 


328,986. Macnine ror Benpino axp SETTING THE 
Bacxsones oF Bicycies, George T. Warwick, 
Springfleld, Mass.—Filed October 3ist, 1884. 

Claim.—{1) In a machine for bending and Santos 

the backbone of a bicycle, a frame, a lever pivotted 
the frame, a roller adjustably attached to said ted 
former secured to the frame, and means, caetanitalir 
as described, for holding the stem and forked ends of 
ition, and whereby said forked 
have suitable while 
the ne is being 
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frame A, the biocks d and e, the movable former h, the 
block n, having standards thereon, the block 10, lever 
J, having a movable pivotal connection with tho 
frame, and the roller w, adjustably attached to the 
lever, as set forth. (3) In combination, 
frame A, the rod 8, sleeve 2, pin 4, the lever J, wheel 
w, and the former A, substantially as set forth. 


328,987. Toot ror Maxkinac Ho.tow Rims For 
Bicycte WHEELS, George T. Warwick, Springfleld, 
Mass.—Filed August 8rd, 1885. 

Claim.—{1) A die for forming rims for bicycle and 
other w! having a tapering tubular-form 

through it, and having on its inner surface the pro- 

jection v and the guide lip o, —s from near one 

end of the die to the o line inclined to that 
of the axial line of said die, substantially as set forth. 


(2) In tools for forming hollow rims for bicycle and 

other wheels, the die ¢, having the projection v and 

the lip o therein, the die , having the projection /1 on 

its inner surface, and  mandril h, said dies and 

mandril acting jointly to give form to the rims, sub- 
stantially as set forth. 


Epps’s Cocoa.—GRATEFUL AND By 
thorough knowledge of the natural laws which govern 
the of digestion and nutrition, and bya 
careful application of the fine properties of well- 
selected Secon, Mr. Epps has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. Itis by the judicious 
use of such "articles of diet that a constitution may be 


rly nourished frame.” —Civil Servi 
Made stony with boiling water or milk. Sold only 
pate Chemis James Epps & Co., Hommo- 
London.” Also makers of Epps’s 
Chovolate Essence,—[ADVT.] 
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keeping ourselves well fortified with pure blood and a 


Dec. 25, 1885. 


THE ENGINEER. 


ROTARY ENGINES WITH MOVABLE PAR- 
TITION. 


Rotary engines of this character are very numerous, 
and seem, at first sight, to offer the solution of the problem 
of producing a direct turning movement of a shaft by the 
action of steam or other pressed fluid. An engine of this 
character was devised by Watt, a contrivance which 
consisted of a radial piston attached to the revolving shaft, 
and which was made to extend the whole ional of a 
cylinder and revolve within it, its outer edge touching 

inst the barrel of the cylinder. To obtain a steady 
piece against which the steam might react in its effort 
against the piston, a partition piece was introduced of such 
a character as to revolve about a longitudinal axis in the 
cylinder barrel, so as to allow the piston to pass freely when 
coming up to it, but so arranged as to drop down with its 
edge against the revolving shaft after the piston had 

An engine on similar peeceis has been invented by 
Mr. John Pinchbeck. The broad character of the Pinch- 
beck engine is not unfamiliar, but the ingenious combination 
by which the working pieces mutually support each other 
in preserving secure joints is one of novelty, and one which 
greatly adds to its efficiency. The main mechanism is an 
excentric cylinder revolving with a shaft whose axis 
coincides with that of a larger and fixed cylinder in such a 
manner that the outer edge of the revolving cylinder is 
always in contact with the interior surface of the fixed 
cylinder. The excentric piece A is always pressed yon 
by a sliding piece, B, a piece extending the whole length 
of the cylinder, and constrained by appropriate guides to 
move radially to the fixed cylinder. The excentric itself 
causes this piece to rise, the downward movement being 
produced by an external force. Effectually to complete 
the combination, an intermediate piece C is introduced, 
and paired as shown by fair cylindrical surfaces to the 
steadied pieces A and B, 

If this mechanism be set in motion by turning the shaft 
A connected to the excentric cylinder A, the two chambers, 
into which the partition B divides the space between the 
excentric piece and the cylinder in which it works, become 
alternately expanded and contracted. Steam being 
admitted to the expanding chamber and allowed to 
exhaust from the contracting one, the contrivance is set 
in motion. 

This distribution of steam is carried out in anovel manner. 

In many of these engines this is obtained by channels cut 
in one of the steadied pieces working against a surface in 
the fixed frame provided with suitable steam and exhaust 
ports. In this case the ports are constructed in the inter- 
mediate piece and in the moving piece with which it is 
jointed. The cylindrical part of C is hollow, and is per- 
‘orated as shown by the black spaces, these perforations 
extending from c to ¢ as indicated in Fig. 2, a longitudinal 
section. Similar spaces are provided in the lower part of 
B, which is also hollow to allow of the steam passing 
through to them. Steam enters by the pipe S into the 
casing enclosing B; the orifices cut in the ie of B facing 
this pipe must evidently be of such a depth as never to 
obstruct the flow of steam in its reciprocation. The 
exhaust channel E is situated on the other side of the 
partition. To complete the steam entry arrangements, a 
 ovyaae pr is made from the hollow of C, leading into the 
eft-hand chamber. When the block B is at its highest 
point, the excentric arm of A being vertically upwards, the 
steam is on the point of entering, as at this time the 
blanks between the channels of C are about to cease 
blocking the channels in B. A slight movement and the 
steam enters, filling the chamber to the left, and forcing 
round the excentric cylinder and the shaft to which it is 
secured, in the direction of the arrow. The steam on the 
other side exhausts freely through E. As the revolution 
continues, the ports open wider and wider, until the shaft 
has turned through 45 deg., after which it begins to close, 
contracting gradually until the angle has become 90 deg., 
when they close entirely and are situated as shown in 
Fig. 1. The remaining half of the revolution is obtained 
by the expansive action of the steam, the ports during this 
period remaining cl 

If a single es were employed the momentum of the 
machinery would have to carry the revolving rye past 
its upper vertical position, as in this position the chamber 
is not divided by the partition. The peculiarity of this 
engine lies, however, in the use of two cylinders, not so 
much to avoid dead points as to obtain a mutual action 
between the reciprocating blocks. The second cylinder 
and its mechanism are’so disposed that the upward move- 
ment of the block in the one engine carries out the down- 
ward movement of the block in the other, a suitable lever 
connection being employed. This second engine and the 
arrangement of its parts can be seen from the longitudinal 
section, Fig. 2; the fittings are the same as in the other, 
but so placed that when one reciprocating block is up the 
other is down. The connecting mechanism alluded to 
consists of a lever rocking about an adjustable fulcrum 0, 
the ends of the lever being paired to intermediate pieces 
O', which are in their turn paired to the sliding blocks, 
It can easily be seen how this arrangement carries out the 
idea of —— the reciprocating block to follow the 
excentric cylinder in its downward movement. And it 
will also be observed that the jointing is such that when 
wear has taken place all the parts are adjusted up to their 
work again by screwing down the fulcrum O. It is true 
that in this case four distinct groups of mechanism are em- 

loyed ; the two excentric cylinders with their sliding 

locks and intermediate connecting oc on the two arms 
of the lever with their intermediate links paired up with 
the a blocks. This does not, however, 
apparently much complicate the construction, and cer- 
tainly does a great deal towards keeping down wear 
and keeping up steam tightness in this particular class of 
engine, 

A good many joints ae attention in this engine. 
There are the fronts and sides of the reciprocating block; 
the connections of the intermediate piece C with the 
reciprocating block, with the surface of the excentric 


cylinder, and with the sides of the fixed main cylinder; 
also the jointing of A with the inner surface of the fixed 
a and with its flat ends. The large faces of the 
sliding blocks work against a flat plate, shown on its right 
in Fig. 1, which can be adjusted by set screws; the ends 
have cross strips of metal fitting in corresponding recesses, 
and kept up against its surface by springs behind, shown 
in Fig.3. The port faces or connection between the pieces 
C and B are accurately fitted, the ends of C having strips 
kept against the rubbing surface by springs, as indicated 
in Fig. 3. The face of this piece tow the turning 
Gtele is well fitted, this, as well as the port face, being 
kept up to its work by the external force acting on the 
reciprocating piece above, derived from the action of the 
neighbouring engine. The touching surface between the 
excentric ¢ Lo and the fair cylinder is rendered effec- 
tual by making the connection between this cylinder and 
the revolving shaft square, the shaft being forged square 
and passed into a square hole in the cylinder. A little 
play being p ly allowed, set screws are so placed as 
to set the revolving cylinder outwards against the fixed. 
A fair surface contact is obtained here use of the 
similar curvature. For the sides of this piece metallic 
m are fitted in annular grooves the 
ends as near to the outer edge as possible, and kept against 
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surfaces. This formation extends the whole length of the 
cylinder. Upon turning the shaft B, the chamber between 
one side of the — A and the fixed excentric abut- 
ment from the large cylinder increases, that on the other 
decreasing. Suitable steam and exhaust channels being 
provided at S and E, one chamber is expanded by the 
action of the steam, the other being opened out to exhaust, 
the consequence being that the piece A is forced round, 
carrying with it the shaft piece B. As A comes up on the 
other side of the excentric abutments it sinks back into 
B, reappearing as it comes out on the other side; the 
above action is then repeated and continuous rotation kept 
up. The actual Bennison engine differs from this in 
having four rotating sliding blocks, two opposite excentric 
abutments on the same cylinder, and in having the 
steam and exhaust passages so disposed as to well 
balance the machine when at work. If used as in 
Fig. 1, there would always be a considerable axial 
aed pressure caused by the unbalanced steam 
orce on A pushing the drum B hard against the axle 
passing through it. This force causes a considerable 
amount of wear in the axles or bearings of many engines, 
an action which might be termed a rimering out of the 
— By placing four sliding pieces A equidistant 
around the revolving piece B, the ports being arranged as 


A 
S 
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the sides of the fixed cylinder as with the packing of an 
ordinary piston. To prevent dirt obtaining access to the 
working parts, the upper part of the machine is closed by a 
light cover. An engine of this description with 8in. 
cylinders will develope a brake horse-power of about five, 
running at 450 revolutions, with a steam pressure of 45 1b. 
on the square inch. With duplicate valve gearing and 
duplicate steam and exhaust channels, this engine can be 
made reversible. 

The Bennison engine, which is manufactured by the 
same firm as the previous engine, Messrs. R. Waygood and 
Co., may be said to be in some respects the converse of the 
Pinchbeck engine. In the Pinch engine, the sliding 
partition is moved in a fixed frame by the revolution of an 
excentric cylinder ; in the Bennison, the sliding partition 
is moved in a revolving frame by the action of a fixed 
excentric piece. The simple movements of this engine 
can be seen from Fig. 1. A fixed cylinder is so shaped 
that a radial partition A, while revolving about its axis, is 
compelled to take an excentric course. To accomplish this 
completely, an inner fixed cylinder is shaped so as to have 
a similiar excentricity with the outer, there being a con- 
stant radial distance between them. Turning on this cen- 
tral cylinder is a cylindrical piece B, whose outer surface 
touches that part of the outer cylinder which penetrates 
farthest into the interior. The piece A is paired with the 
piece B by means of a longitudinal slot in B, to allow of A 


sliding in and out as it is acted upon by the fixed excentric 


PINCHBECK’S ENGINE. 


Fic.3. 


BENNISON’S ENGINE. 


shown, so as to admit steam on opposite blades and exhaust 
from opposite blades, it is clear that the axle having equal 
opposite forces on either side is relieved from any pressure. 

o separate valve gear is employed ; the revolving blades 
or pistons ows the ports cause the steam to act upon 
them at the proper time. The several joints are not 
generally fitted with — packing arrangements for 
preserving tightness. e ends of the blades, where 
— with the fixed cylinder, are rounded and touch 

ome as they revolve, an extra security resulting from the 
centrifugal action set up —— Se out against their 
working surface. Where the blades pass into the drum 
the surfaces are flat and accurately-fitted, a treatment 
which appears to secure proper tightness. This joint is 
aided tly by the peculiar action of the engine, which is 
such that when the steam is exerting a force on one side a 
blade, this being the case when it is moving through the 
upper and lower quarters between the excentric abutments, 
the blade is stationary towards the turning drum, and is 
held against the side of the slot by the force of steam, thus 
assisting to keep it tight. As the blade passes the abut- 
ments there is an equal pressure on both its sides, as at 
this time it is passing a port ; it is therefore free to pass 
into the slot by the action of the abutments, and no leak- 
age can occur, as the pressure on each side is the same. 
Similar remarks apply as it passes outwards, after turning 
past the extreme position. The power exerted by this 
engine is fairly large for its size, a result due to the fact 
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that one revolution of the shaft gives “_eeney for two 
cylinder volumes of steam to do work. ere being four 
blades, each of which is acted upon through two quarters 
of the cylinder in a revolution, the te volume 
swept through is evidently twice that of the cylinder. This 
engine is as much used as a pump as a motor; a l4in. 
pump delivering over 1000 gallons of water, while runnin 
at 200 revolutions per minute ; and this water adivenal, 
as might be deduced from the examination of its con- 
struction, in a steady stream. 


THE STEEL PROBLEM. 

Tue history of steel supplies numerous examples of 
failure. Mr. Maginnis’ experience only differs in magni- 
tude from that of several other engineers. English and 
Scotch steel are not specially liable to failure. e same 
peculiarities manifest themselves in American, German, 
and French steel. Steel makers in a body, and the 
majority of steel users, state, and with reason, that as a 
constructive material it is unrivalled for strength and 
ductility. No one now disputes the accuracy of this pro- 
position. It leaves the solution of the steel problem quite 
unaffected. That problem is—Why does a material so 
ductile and so strong split and break? Cracking is the 
last thing to be expected of it. Toughness is the great 
speciality of steel. Why should a tough strong metal 
crack? This is the question. It does not appzar that any 
answer has ever been given which is accepted as conclusive. 
To add another theory to the many attempted solutions 
of the steel prob’em can do no harm; it may do good. 

In the following article will be maintained the following 
thesis. The fracture of steel loiler and ship p ates is due 
not to a defect in the material, but to the ho uogeneity of 
the metal. This being the case, su long as nteet is homo- 
geneous, so long will fractures such as unat of the boilers 
of the Livadia, and many others, occur. Nothing that the 
steel maker can do will prevent their occurrence, because 
the steel maker has nothing to do with the immediate 
cause of failure. This statement is to be taken of course 
with limits; that is to say, the steel must be free from 
notable percentages of sulphur or phosphorus. 

It is evident that steel as a constructive material will 
always be exposed to stresses. These may be either tensile 
or compressive ; more usually the former. For the sake of 
simplicity and brevity, attention may be given to only one 
form of steel, namely, boiler plates. When a boiler plate 
is in place it is submitted to a tensile strain, and that 
strain will not be equally distributed through the plate. It 
would be easy to show that there can be nothing like 
equable distribution of stress anywhere in the plate. It 
will suffice, however, to point out that the metal between 
the rivet holes is more severely stressed than the metal in 
the body of the plate. If this is conceded it follows that 
some portions of the plate are more liable to fracture than 
others, in so far as they are more severely stressed. 

It is a peculiarity of ail materials of whatever kind, that 
under anything like a constant stress they give way by 
degrees. That is to say, one portion parts company with its 
fellow a little before another portion. The interval of time 
marking precedence of rupture may be extremely minute 
—but we have no reason to say it does not exist. It may 
also be very considerable. Now it is a special characteristic 
of all homogeneous bodies submitted to stress that if they 
once begin to give way the process will be continuous 
until it is complete, provided the stress be kept up. This 
is the crucial proposition of the theory now advanced. I 
it is not true, then all that follows in the way of argument 
or deduction falls to the ground. It is not true of non- 
homogeneous materials. 

If the proposition be true, a crack, however small, once 
developed in a steel plate, must continue to extend, if the 
stress is maintained, until fracture is complete. 

If the stress is not severe in proportion to the area in- 
volved the crack may not meal for years. If it is severe 
the crack may become complete fracture in a very short 
time. For this reason a crack may exist in one part of the 
steel plate, say in the body of it, which will practically do 
no harm. A similar crack between the rivet holes may 
produce the most disastrous results. The magnitude of the 
crack is of no importance ; the itude of the stress is. 
The locality of the crack is only of importance in so far as 
location determines stress. 

In glass we find the analogue of steel. It is homo- 
geneous, of great elasticity and considerable 
strength. It will stand a stress of about 1°25 tons per 
square inch. It differs from steel more in degree than in 
anything else. From this cause all the bad qualities of 
steel are magnified and intensified in glass. It supplies, 
therefore, ready to our hands an admirable means of illus- 
trating the truth of the propositions set forth above. We 
have only to start a minute crack in glass to cause its com- 
eee rupture, provided the material is stressed. It may 

said here that the force required to fracture glass in 
which a crack has been started by a diamond is out of all 
proportion small compared to that which steel will sustain 
The answer is that the strain will depend on the cohesive 
strength of the material. Steel is about thirty times as 
strong as glass; hence at least thirty times as much force 
will be required to develope a minute crack into a frac- 
ture. It may be conceded, however, that much more will 
be needed in the case of steel, and yet the main argument 
will not be affected. It is necessary here to point out that 
the magnitude of the initial crack is of no consequence in 
the case of glass. The crack made by a glazier’s diamond is 
so shallow that its depth can only be expressed in 
an inch. 

t must be clearly understood that everything and any- 

thing that is called a crack inasteel plate is not Aen of 

mischievous. There are cracks and cracks, Thus the 
crack produced by a glazier’s diamond is very peculiar. It 
is in no sense a scratch. A diamond cannot be cut by a 
lapidary to produce acrack. A diamond ring will not and 
cannot “cut” glass; it will only scratch it. The cuttin 
diamond is really a chip or flake of diamond—a na‘ 
crystal, in fact—and has not a —- but a natural 
cutting edge, and it requires some knack in applying it to 
the glass even then to use it successfully. 


What may be termed a fatal crack in a steel boiler 


~~ must be strictly analogous to a crack made by a 
iamond in glass. 
That cracks once started will extend in steel has been 


demonstrated over and over again. Armour-plates afford 
a good illustration. After one has been struck bya heav. 
shot, the cracks started by the impact of the projectile w 
continue to extend ; the plate making a peculiar singing 
noise the while. The special developing powers of cracks 
in homogeneous mixtures are well known, and provided for 
in daily practice. Thus, a small hole is punched by the 
corner of a shutter in a plate glass window; there are 
minute radiating cracks visible. Leave the pane to itself, 
and the crack will extend under the influence of the vibra- 
tion due to street traffic. The prudent owner sends for the 
glazier, who passes a diamond in a circle round the hole 
outside the longest of the radiating cracks. The damage 
will not extend beyond this circle, and the worst that can 
happen is that the circumscribed piece will drop out, when 
the hole can be stopped by a new piece cemented in. 
When a crack starts in a fire-box a hole is drilled at each 
end and a rivet put in. The crack will stop at the holes. 
It ought to be quite unnecessary to extend illustrations of 
what must be well known and admitted by all engineers. 
Mr. J. Head, in his address as president of the Institution 
of Mechanical Engineers, said :— 

The superior tensile strength and ductility of steel as compared 
with wrought iron, and its independence in these respects of the 
direction of fibre or grain, arise from its purity and homogeneity. 
The molecules composing it, when it is in a fully wrought condi- 
tion, seem to be in almost absolute contact in every direc- 
tion. There is no appreciable interposition of cinder or other 
foreign substance, and they are therefore fully subject to cohesive 
attraction. But this homogeneity is the cause of extreme sus- 
ceptibility to tearing strains. Imagine for a moment a piece of 
steel plate to be dofa ber of molecular columns, side 
by tg each column being equivalent in height to the thickness of 
the plate. Let us now apply a splitting force just capable of over- 
eoming the lateral cohesion of two contiguous columns forming 
the edge of the plate at a particular oA They are separated, 
and offer no further resistance; and the force is available to 
act on the next pair of columns. These separate, and the split 
proceeds. The view that mysterious cracks in steel are all in the 
nature of tears seems to be confirmed by the fact that in such cases 
there is never any ap ce of contraction at the fractured 
edges, notwithstanding the general ductility of the metal. This 
also may, I think, be explained. Let us suppose that one pair of 
molecular columns in the line of a crack came in its turn under the 
separating strain, and tended to shorten before parting company. 
It is evident that the pair of columns last torn apart, and now free 
from strain, and the next pair ahead, not yet strained, would both 
act as props, and afford support, so as to prevent shortening of the 
then strained pair. In this they would be assisted by all other 
contiguous columns; whereas if the whole piece of plate were 
strained equally across while being pulled in two in a testing 
machine, each molecular column across the line of fracture weuld 
be under identical conditions, and none would interfere with the 
tendency in its neighbours to shorten. Cracks in soft steel plates, 
unaccompanied by contraction at the fractured edges, must then of 
necessity be tears; and tears cannot show evidence of contraction. 
A wrought iron plate is not liable to tears of this kind, because 

ibly the cinder which permeates it acts as a sort of padding 
tween the molecular columns. Suppose a similar strain to be 
applied to the edge of an iron plate, and to leave the first pair of 
columns separated and —_ beyond the range of cohesion. If we 
were dealing with steel, the next pair of columns would now be 
sustaining the full brunt of the force. But iron being the material 
concerned, there would be a padding of cinder intervening, and the 
next pair—or possibly group—of columns would be some distance 
off. e gap commenced would have to be widened or wedged out 
as it were, before the second row or group was strained beyond 
cohesion ; and for this the range of the original force would perhaps 
be insufficient. To put the case another way. A very finely woven 


f | muslin fabric may easily be rent across, But if the threads com- 


jing it were re-arranged so as to form a coarse net, it would no 
Lambe easily torn, thoxgh its combined tensile strength would be 
unaffected. Mr. Baker, in the course of the paper he read before the 
British Associationat Montreal lastautumn, said thatalarm had been 
created at the Forth Bridge works by a certain Landore steel plate 
ltin. thick, which broke like cast iron on being bent cold to the 
flat radius of 6ft. He was certain it was not the fault of the 
material, as a shearing from it had been bent round to a radius of 
lin. after being made red-hot and cooled in water. He after- 
wards traced it to the damage locally commenced by shearing. 
This could not have extended more than ,;;in. from the edge, 
because planing removed it. Yet it affected the entire width; for 
the plate 4ft. 6in. wide snapped across as easily as a strip lin. wide. 
The difficulty was equally removed by annealing. His practical 
conclusions were to the effect that the strains initiated by shearing 
or punching might be fatal to any steel plate, unless removed by 
planing or rimering, or by annealing. Some time since, a number 
of steel test pieces were laid on the table of an office adjoining 
mine, which had all successfully undergone Lloyd’s quenching test. 
That is, each piece had been heated red-hot, then pa into 
water at 82 deg. Fah., and then when cold bent round double, the 
inner radius of the curve being one and a-half times the thickness 
of the plate. Several times during the next few days sharp 
rts like those of a small pistol were heard proceeding from the 
office. The cause was not immediately detected; but it was after- 
wards accidentally discovered that some of the test pieces had 
developed fine cracks across the outer surface of the bend. 
Although quite sound at first, they had evidently been under 
severe strain, and their tuning-fork form had caused the sharp 
report when they gave way. There was no sign whatever of con- 

traction along the fractured edges, 
lates is caused 


To recapitulate. The failure of steel 
by the formation in them of very minute fissures or cracks 
of the specific kind needed, and the application of sufficient 
stress, Thus, for example, a boiler plate is flanged in a 
ring to take a furnace tube. It is left all night. In the 
morning the ring is found to have detached itself from 
the boiler. A little consideration will show that however 
kindly the metal lent itself to the work of flanging, stresses 
have been set upin it. At the point 
A a compression stress has been set 
up; at the point B a tensile stress. 

rom A to C circumferential stresses 
run round the ring. The diameter 
of the ring at C is now 3ft. The 
hole in the plate was, before flanging 
« took place, 2ft. 2in. in diameter. 
Sj The ee was done while the 
metal was heated a bit at a time; it 
was also cooled a bit at a time. We may rest assured that 
in such a ring civil war is raging among the molecules. 
The minority try to break loose ; they are constrained by 
the majority. A fissure of the proper kind no bigger than 
a hair once developed somewhere about A or B, and off 
comes the ri It will be argued that if this were true 
annealing would be of no use. This is not so. Annealing 


is of use, not because it prevents the formation of incipient 
cracks, but because it demolishes the internal stresses 
which render the cracks operative for mischief. The 
stress alone, or the crack alone, will do no mischief. Com- 
bine them and an extended fracture is certain to ensue. 
Incipient cracks of the right sort occur in iron just as 
they > in steel; but they have ro power of extension. 
The want of homogeneity in the material is tatat to their 


rogress, 

‘ It is very doubtful if any advance has been made towards 
eliminating the uncertain character of steel. For more 
than twenty years it has been before the world as a material 
used for shipbuilding and boiler plates, and twenty years 
ago it manifested the same admirable qualities it does 
to-day. It also manifested qualities not admirable ; Messrs. 
Harland and Woolf's experience with the Istria, for 
example. There is,therefore,no reason whatever to imagine 
that any progress can be made in the means of its 
production which will render it —_ exempt from 
such failures as those recorded by Mr. Maginnis and 
“Snap.” Neither is it very easy to see how the 
boilermakers or the shipbuilders can do much more than 
they do now. Every precaution should be taken to 
prevent the formation of incipient cracks—which will be 
quite invisible in most cases—and to get rid of them if 
formed. Thus the edges of boiler plates should always be 
planed and smoothed. To merely run over them once and 
tear off a coarse shaving may do as much harm as good. 
All rivet holes should be drilled, or at least rimered out to 
a smooth surface. The boring out of flanged rings 
would probably be productive of great good. The utmost 
caution should be used in caulking to use tools in such a 
condition that they cannot start cracks. 

Nothing new is suggested here. The fact that such pre- 
cautions have long been used is the best possible evidence of 
the truth of the proposition put forward at the beginning of 
this article, and repeated here, namely, that the formation 
of extremely minute cracks in a homogeneous material like 
steel is certain to cause ultimate fracture, provided stress 
is put on the plate. The apparently treacherous nature 
of steel is due wholly to its homogeneous texture, and 
until for that has been substituted a non-homogeneous or 
fibrous texture, steel will remain untrustworthy. L. 


THE MIDLAND RAILWAY, ST. PANCRAS 
EXTENSION. 

ProsBABLY few peop!e are aware that the largest railway 
goods station building in the world is now being con- 
structed at the London terminus of the Midland Company 
in the Euston-road, and that the works are already far 
advanced. This part of the metropolis has seen great 
changes during the last few years. At the end of the last 
century it seems to have been a suburban pleasure resort, 
the Old Brill Tavern, with its surrounding garden, bein 
shown on the maps of that period, and a public-house o 
the same name, and a Brill-street, having been cleared 
away for the present works. Legend gives us much earlier 
information, and if a certain antiquarian, called Dr. 
Stukeley, is to be believed—who published his “Itinerarium 
Curiosum” in 1758—the station now being built covers the 
site of what is designated in his book as “Czsar’s camp, 
called the Brill, at Pancras.” Few relics of a past age have, 
however, been found in the excavations, one bronze celt, 
or spear-head, and some silver coins of various reigns back 
to Edward II., being all that can be identified. Probably 
more were dug up when the fields and gardens were 
replaced by streets and houses a hundred years ago. 
Middle-aged men may remember the neighbourhood of 
Battle Bridge some thirty-six years ago, when the Great 
Northern Railway was commenced, and when the Small- 
pox Hospital occupied the site now covered by the present 
terminus at King’s Cross. At that time Somers Town— 
as the district in the angle between the New-road and 
Old St. Pancras-road was called—had become a crowded 
and somewhat unsavoury congerie of narrow streets and 
shabby houses. The valley of the Fleet seems to have had 
an unenviable notoriety, although this part of it never 
attained quite so evil a fame as did the neighbourhood of 
Field-lane, which, with its surroundings, was cleared away 


about the same time, and the site of which, though partly 
occupied by the Farringdon-street Station and the recently 
erected Fish Market, is not yet fully built upon. 

In the years 1867-70, when the Midland Company, with 
the bold, forward policy which has always characterised i 


it, 


SKETCH MAP, MIDLAND STATION. 


made the Bedford and London extension, a considerable 
rtion of Somers Town was cleared away to make room 
or the St. Pancras terminus, the skill of Sir George Gilbert 
Scott and Mr. W. H. Barlow being displayed in the desi 
of the present hotel and passenger station, One would 
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have thought that the Camden (Midland) goods station, 
which swept away what was known as Agar Town, would 
have satisfied the need even of this most ambitious 
of railway companies; but the traffic has grown so rapidl 
that it was thought desirable to secure the land on which 
the new station is now being built. Accordingly the pro- 
prietary rights of Earl Somers were purchased, and in 1877 
an Actof Parliament wasobtained giving powers overanarea 
of about fourteen acres, as marked on the preceding sketch 
map. Having advanced thus far, no hurry was apparent 
in the next step; no one was hastily dispossessed, and it 
was not till 1883 that the ground was entirely cleared. 
In the year 1879, access had been obtained to the site by 
constructing the bridge and viaduct over Old St. Pancras- 
road and Phcenix-street, two lines of way being laid from 
the main goods line to a tempo wooden viaduct con- 
tinued nearly to the Euston-road, with a downward incline 
of lin 35. The whole station is surrounded by orna- 
mental walls—nearly a mile in length—of somewhat the 
same character as the work in the adjoining hotel and 
passenger station. These walls are about 30ft. high, and 
are faced with red Leicestershire bricks, with Mansfield 
stone for mouldings and parapet. The bricks are of a 
peculiarly small size—rising only 1lin. to four courses— 
which greatly improves the appearance of the work. 
Large arched openings filled with light wrought iron 
screens are left in the walls to assist in lighting the private 
roads inside. At the south-west corner a fine block of 
offices will be erected, and in the Midland-road—the new 
name for Brewer-street—a large four-storey warehouse for 
dry goods is being built. 

The station is being constructed on two levels—that is 
to say, with an upper and ground floor, as has been done 
in the passenger station, but with a different kind of con- 
struction. Over the whole area an iron floor or platform 
is being constructed, 18ft. Gin. above the ground level, and 
on this upper floor the numerous lines of rails will be laid, 
connecting it with the approach roads north of the pas- 
senger station. Part of the goods traffic will be dealt with 
on this upper level, in covered sheds or buildings yet to be 
erected, inclined roads, 1 in 30, from Ossulton-street and 
Pheenix-street on the western side, and Euston-road on 
the south, giving access for vans and carts from the street 
level. But much of the traffic is to be managed on the 
ground floor, the railway wagons being lowered by 
hydraulic lifts, as is done at Black- 
friars, and other of the terminal stations in London. 
These lifts are marked L on the plan on page 489. At 
the northern end of the station, a space 437ft. by 83ft., 
with its longer side fronting Phcenix-street, is set apart for 
a coal depét, and is separated from the other part by a 
wall. Hitherto the coal delivery of the Midland, like that 
of the Great Northern Company, has been done by means 
of shoots, the railway wagons on the uppel level being 
discharged into the street vans below. But just as it has 
been found in South Wales, Hull, and other coal-shipping 
ports, that such a method breaks the coal, increases the 
amount of slack, and renders it more liable to gas explo- 
sions on board, so in London also, the merchants find that 
the waste by dust and small coal is increased by the shoots. 
The remedy is the same in both cases, namely, the lower- 
ing of the loaded wagons bodily, without breaking bulk, 
and discharging quietly below. In the present case there 
is a hydraulic lift, C L, by which the wagons are lowered 
down to the ground level, and the street vans are brought 
close alongside the wagons to receive the coal. This part 
of the station was completed in August last, and is now in 
the occupation of Messrs. Rickett, Smith, and Co., coal 
merchants. The portion of the station next adjoining the 
coal depot will be set apart for milk traffic, and will be 
reached by a road incline, 1 in 15, from Phcenix-street. 

As the girders which carry the upper floor have to 
support the dead weight of ballast over its entire surface 
as well as the buildings yet to be erected, and have also 
to carry the live load of railway trains, they have been 
made of great strength, and we give on page 498 some 
details of the floor construction. e ground varied in its 
suitability for foundations. Formerly occupied by streets 
and houses, the site had to be cleared of the cellars 
and walls, and then excavated at the places of support, 
down to a firm foundation, which is in all cases in the 
London clay. <A depth of 12ft. to 15ft. below the ground 
Jevel was found suffi :ient in most cases, but on the eastern 
side near the line of the old Fleet-ditch, cylinders had to be 
sunk about 40ft. through soft mud before a sufficiently firm 
foundation was reached. In another portion of the ground 
an old burial-place was met with, and many coffins were 
taken away for re-interment. It will be seen by the plan 
on page 489 that most of the area is divided into rectan- 
gular spaces 35ft. by 33ft., the exceptions being mainly 
due to the shape of the ground as shown on the plan, and 
in some cases to accommodate the curves of the lines of 
railway below. Each ordinary column has when fully 
loaded to support from 250 to 300 tons. The foundation 
holes in the ground above referred to are 12ft. to 15ft. 
deep, and are filled with cement concrete to within 7ft. of 
the ground or lower rail level, thus distributing the load 
on each column over 144 square feet of the clay below, 
imposing generally about 14 tons, and in no cases more 
than 2 tons per square foot. Upon the concrete 3ft. Gin. 
of blue brick in cement is built up in a truncated pyramid 
form to receive the cast iron bases 4ft. 6in. square of the 
columns. These bases weigh about 30 cwt. each, and on 
them are placed the cast iron columns 2ft. diameter and 
l1}in. thick, so that the maximum pressure on the iron is 
about 2$ tons per square inch of sectional area. The 
flanges of the base and the lower flanges of the columns 
are machined, and are united by eight bolts 14in. diameter. 
The columns are 14ft. 6in. high, and upon the caps, the 
surfaces of which are planed, rest the longitudinal girders 
indicated on the plan. These girders are in most cases 
35ft. to 50ft. long, 4ft. deep, and with the exception of a 
few extra strong girders, are formed with single plate 
webs. The upper and lower flanges of the girders are 
2it. 4in. wide, composed of plates and amply strengthened 
by vertical stiffeners. The cross girders are placed 7ft. 
apart ; they are 30ft. to 33ft. long, 1ft. 4in. wide, and rest 


uponstools onthe lower flangesof the main girders, and their 
ends are connected together by bolts passing through the 
web of the main girder. The fact that 187,000 lineal 
feet or about 35 miles of flange plates are required 
for these 1900 cross girders, and that the rivet heads 
in the whole structure weigh between 700 and 800 tons 
gives an idea of the magnitude of the work. The 
floor is composed of curved plates 6ft. 2in. by 3ft. by 
gin. thick, rivetted to the underside of the top flange 
of the girders and resting on the stiffeners. Each 


plate has in its centre a hole into which a piece of lin. | p 


tube 2in. long is screwed to carry off the surface water to 
gutters placed below, converging to vertical water-pipes 
attached to the columns and discharging into earthenware 
drains below the ground. 

Altogether there are 400 columns, weighing, with their 
bases, about 2000 tons, about 4750 tons of main girders, 
8300 tons of cross girders, and 950 tons of floor plates. 
About two-fifths of this quantity has already been erected, 
and it is expected that the remainder will be completed 
by December, 1886. The front of the station in the 
Euston-road and the side buildings in Brewer-street and 
Ossulton-street are well advanced, and the warehouses on 
the upper floor will be commenced during 1886. 

Mr. John Underwood, C.E., of the Midland Railway, is 
the engineer, and the whole of the works have been 
designed and carried out under the supervision of Mr. J. 
A. McDonald, M. Inst. C.E., who has geen d carried 
out important works of the Midland Railway. Mr. 
Joseph Firbank, of Newport, Mon, is the contractor 
for all except the ironwork, which is let separately. 
The whole of the ironwork, amounting as detailed 
above to about 16,000 tons, is being made and erected 
by Messrs. Andrew Handyside and Co., of Derby, 
and London ; Eastwood, Swingler and Co., Derby ; and 
John Butler, of Stanningley, near Leeds; these three firms 
having each about an equal quantity. 

In looking at this—one of the largest of iron structures— 
the question arises whether steel could not have been used 
with advantage. The transition period betweenironand steel 
is ow ewe d away, and although at the present time 
small spans could not be made quite so cheaply of steel as of 
iron, and it would be inexpedient, in view of future wasting 
by rust, to reduce the thickness of the floor-plates, it is pro- 
bable that in a very short time railway engineers will prefer 
steel, the extra cost being so trifling and the superiority 
in strength so great. 

The lighting of the basement station will be an im- 

rtant work. It is probably an unprecedented task to 
Fight by day as well as by night one a a ten acres in 
extent and only 14ft. high, and it seems a manifest oppor- 
tunity for electric lighting. We shall probably have 
occasion to refer to this work again when the super- 
structure is built. 


THE SCOTTISH INTERNATIONAL EXHIBITION. 


Tue Exhibition of Industry, Science, and Art to be held 
in Edinburgh next year has so far advanced that we 
think some details and general information regarding it 
may be interesting to our readers. Twenty competitive 
plans were sent in, from among which the executive 
selected one by Messrs. Burnet and Lindsay, of Glasgow. 
The main entrance to the Exhibition will be through a 
permanent building of steel and glass, 320ft. long by 120ft. 
wide, with a central dome 120ft. high and 100ft. in 
diameter. Four smaller domes will stand at each corner 
of this building, while under these and round the sides are 
picture-galleries, in all 600ft. long and 30ft. wide. The 
temporary buildings are of the same cross section as the 
well-known South Kensington building, joining into the 
permanent building, and consist of a grand central court, 
750ft. long by 50ft. wide, with twenty-six courts, each 135ft. 
long by 50ft. wide, placed on both sides and at right angles 
to it. At the end of this central court the “Old Edinburgh” 
is introduced, and eight courts, each 120ft. long by 50ft. 
wide, branch off from it in the same manner as those 
mentioned above. 

The site has been granted by the city authorities and is 
only a few minutes’ drive from Princes-street. Six acres 
of the buildings are now nearly finished, while the rest are 
in a forward condition. 

The allotment of space will begin on the 1st of January, 
and space for a large number of most interesting exhibits 
has been applied for. Sub-committees have been formed 
in all the most important towns in Scotland, with the 
ae in every case as chairman, and the undertaking 

met with the most cordial support. With the object 
of making the internal lighting of the buildings by elec- 
tricity as interesting as possible, the executive council has 
decided to divide the buildings into seven sections, so as to 
afford the opportunity of as many different systems as 
possible being shown. 

The classes in which our readers will be most interested 
are Nos. 1, 5, 6, 8, 9, which are mining, &c., printing and 
= vd making, prime movers, railway, tramway, and 
vehicular appliances, civil and wilitary engineering, 
building, and shipbuilding, all of which classes will be 


very fully re n 

‘The ed ante in connection with this Exhibition 
are—fine arts, women’s industries, and artisan sections. The 
first will include oil and water-colour drawings, sculpture, 
drawing in black and white, also photographs and a loan 
collection of pictures; architectural Sareings are also 
included in thissection. The Exhibition will greatly benetit 
by the enormous number of summer visitors to Edinburgh, 
while through its port, Leith, it has passenger communi- 
cation with Russia, Sweden, Germany, Holland, and 
Belgium, not to speak of the 1,500,000 inhabitants within 
an hour’s journey. The Exhibition will be opened in May. 


SALVAGE ENGINEERING. 

On the 17th inst. a paper on ‘‘Salvage Engineering” was read 
before the Dundee Mechanical Society by Mr. T. N. Armit. The 
lecturer proceeded to say, that although good men had from time 
to time cropped up, salvage engineering was the most neglected 
branch of engineering in this country, and that other countries had 


outstripped us, if not in skill, at least in organisation. After 
referring to the many bogus schemes that had been launched upon 
the gullable public for the certain recovery of almost every lost 
ship on the wreck chart, Mr. Armit went on to = a@ graphic 
description of the many methods practised for the recovery of 
t d and sunken vessels, The floating of the Great Britain 
by Mr. Bremner, of Wick, in Dundrum Bay, was a pronounced 
epoch in the history of salvage engineering. Although many much 

er vessels had been since successfully floated, they had near] 
all floated upon known and practised plans, or by a combi- 
nation of practised plans, After eulogising the Conservancy of 
the river Thames for their ability in removing wrecks, the lecturer 
ed to describe his most interesting connection with the 
iron sailing ship Columbo sunk in eight fathoms of water in the 
rox! of Panama. Previous to Mr. Armit’s arrival, contractors from 

lao had agreed to raise the sunken ship, together with her 
cargo of 1800 tons of coal, and, being unskilled as to the effects of 
the weight of water upon the decks of sunken ships, their efforts 
not only resulted in failure, but greatly tended to the destruction 
of the vessel. He also mentioned his plan of dealing successfully 
with such a serious difficulty as that of raising a wooden super- 
structure under water, covered by canvas, to the height of 16ft, 
above the Columbo's deck all round the vessel, was adopted on his 
advice in the case of the sunken Orient steamship Austral in 
Neutral Bay, Sydney Harbour. After describing the various 
modes of applying compressed air in the raising of sunken 
ships, Mr. Armit said:—I have told you about floating stranded 
v , of overcomi their damages either by steam pumps 
and divers, by building platforms inside of them, by float- 
_ Se on pontoons, or by assisting them with external 
uildings, 

I have described the ordinary method of raising sunken shi 
with pontoons, and also the most skilful plan of floating them 
the tion of a den superstructure up to the surface of the 
water. You have also had a description of the compressed air 
process of turning a ship into a diving-bell, and I have warned you 
against the use of air bags. But there is still a most important 
method that I have not yet alluded to in connection with deep- 
water pontoon raisi have told you about Mr. Wood’s tidal 
rise and fall work in the river Thames, and I have no doubt many 
of you observed the plan on which I raised the fallen girders of the 
Tay Bridge, which acted independently of the rise and fall of tide, 
by means of horizontal screws and hydraulic jacks, making one lift 
from the ground to the surface, so that the girders could be beached 
to be dry at low water of the same tide; but these methods of pon- 
toon raising belong to the past, or at least, confined to weights under 
1000 tons—no mean weight either if you saw it suspended, or begin to 
think of its magnitude. What I want to see, and what I hope I 
shall see, is a set of sea-going pontoons, capable of raising at least 
2000 tons each, and fitted with —— steam winding ma- 
chinery, so that the many vessels which sink to depths where 
divers can safely descend shall no longer lie as a reproach to the 
talent of this great engineering country. I do not say that the 
recoverable wrecks lying in the English Channel and elsewhere 
would remunerate a company to construct the plant I speak of, 
because most, or all, of thom are now barely worth the price of 
scrap iron ; but I do say that it is in the highest degree discredit- 
able that this country is devoid of appliances for the recovery of 
large vessels sunk in deep water, or in water that divers can 
easily descend to. 

You will naturally inquire—Could H.M.S. Vanguard have 
been recovered? I will answer, No; she was too deep then, 
if not now, for practical diving. But the Grosser Kur- 
furst, the Pomerania, the Electric, and many other ships should, 
and could, be recovered. Take the river Mersey, for instance. I 
have known many highly recoverable vessels sunk in these waters 
completely thrown away for want of appliances. Indeed, I have 
a strong opinion that no conservancy or harbour board should 
receive special legislation to deal with wrecks until they have 
shown that they are in possession of appliances suitable for their 
removal. The Mersey authorities have acquired the heroic habit 
of planting their wrecks. Theirs is the Irish method—they blow 
them up, and then shelter themselves behind a special Act of 
Parliament. I said that the difficulty in deciding what was the 
best appliances for dealing with the great variety of wrecks around 
the British Isles was possibly the strongest reason for the absence 
of a really great salvage company in the United Kingdom. I 
think this reason should no longer exist. A few good-going salvage 
boats, with powerful steam pumps, would, I think, overtake all or 
nearly all the cases under the heading of stranded vessels; while a 
set of large sea-going pontoons, equipped with steam winding 
machinery, would meet most of the requirements under the head- 
ing of sunken vessels. There are, however, other reasons 
for the non-existence of such salvage companies in this country 
as those of Svitzer and Neptune in the Baltic. Around 
the British shores there is a tidal rise and fall varying in 
different parts from 4ft. up to 60ft. No wonder, then, at the 

at number of simple cases of stranding that present pretexts 
or almost any one styling themselves ‘‘salvors.” Scarcely a 
Lloyd’s agent around the coasts but considers himself a more or 
less talented salvage engineer, and although these gentlemen may 
often be superior in skill and assiduity to the special agents sent by 
underwriters to represent them, they have always the gratifying 
consolation that, whether successful or not, underwriters have to 
“pay for the whistle.” But as underwriters have not always 
found this to be agreeable, some of them have banded themselves 
together into ‘* Associations for the Protection of Marine Insurance 
Interests.” A few of these societies have uired a sufficient 
amount of appliances to warrant them calling themselves salvage 
companies; but when I inform you that these companies are con- 
ducted on the basis of ‘‘ heads I win, tails you lose,” you will not 
wonder that salvage companies have not made very rapid strides 
in this country. Far be it from me to infer that there are not in 
this country men second to none either in the Baltic or else- 
where for engineering talent and ship-raising skill; but is 
it fair that these talented salvage surveyors should continue 
to personally conduct their dangerous operations fora fixed salary? 
Depend upon it—and I speak from wide experience—that most of 
them—the charm of travelling and the novelty of the work pee | 
worn off—relegate the hard work to their subordinates, and see’ 
that comfort on shore which is seldom to be found upon a wreck, 
Is it to be expected that the man who participates in the profit will 
not scheme and work harder than the man who, whether through 
failure or success, receives a certain remuneration? I will not 
trouble you with describing the many unskilled and inexperienced 
men in the service of underwriters, who for the most part would 
be far better making than trying to raise wrecks, but will briefly 
call your attention to another whack against the success of a 
purely salvage company, and that is the general disinclination of 
shipowners to have their property salved. I do not believe that Mr, 
Chamberlain was warranted in making the wholesale attacks 
upon shipowners that he made both inside and outside the House 
of Commons. I do not deny that I have had —, experience 
of shipowners not only wishing, but trying, to thwart the salvage 
of their vessels, but I should be sorry to hold this up as a reflection 
on the British shipowner. At the same time, I do not think that 
the day has arrived when it should be compulsory for the ship- 
owner to suffer loss in the loss of his vessel. Underwriters were, 
in their inception, a mere auxiliary to shipowners. They undertook 
to share the losses with them—it was a mutual adventure ; but, 
like many other customs, the mutual bearing of loss has grown to 
be ‘* more honoured in the breach than in the observance.” Conse- 
quently the offer of a salvage company to an owner now-a-days is 
y consigned to that limbo over which the charwoman reigns, 
In conclusion I would say to the young men before me who may 
have intentions of turning ship raisers, don’t try it unless you feel 
that you have strong, healthy constitutions, It is a calling with 
many fascinations, It = opportunities for the shrewdness 
of the merchant, the skill of the engineer, and the heroism of the 


sailor ; but it is a hard life, 


Dec. 25, 1885. 
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MILLS’ INSTANTANEOUS BOAT ENGAGING AND 


Fig. 3.—Block Engaged 


MILLS’ INSTANTANEOUS BOAT ENGAGING 
AND DISENGAGING GEAR. 


Tue boat engaging and disengaging gear illustrated by the 
accompanying engravings has been made with a view to 
removing the defects of many of those yet proposed, and to 
comply with the Board of Trade requirements for passenger and 
emigrant vessels, It combines automatic and the non-automatic 
at will, with great simplicity, and it seems to be perfectly trust- | 
worthy. Fig. 1 shows the general arrangement, but it may also | 


Fig 1 


be fitted to stem and stern post, in slings, or any other con- 
venient position, causing no obstruction in any part of the boat. 
The lanyard for simultaneous disengagement of the two hooks 
may, when used, be carried along the side of the boat. Fig. 2 
shows the eye of the -block being forced into the wedge-shaped 
opening in which the hook is hinged, the hook being forced 
aside against the resistance due to the weight attached. Fig. 3 
is a section of the wedge-shaped casting containing the hook, 
and shows the block eye as caught and the weight down; and 
Fig. 4 shows the position to which the hook must be raised to 
release the block. The act of engaging is so simply effected that 
if the eye comes anywhere within the boundaries of the hole 
above the hook, a push engages it. The hook is below the level 
of the woodwork, and cannot be fouled by anything. The 
inventor, Mr. W. Mills, of High Southwick, Sunderland, has had | 
much sea experience, and knows the requirements, and has 

apparently thoroughly fulfilled them. It will be noticed that 

no room is taken up by the gear, and the boat can be hoisted 

to the davit head. Mr. W. A. Tindall, commander of the tele- | 
graph steamship International, speaks in the highest terms of it. 


OTWAY’S BARROW-LOADING BRICK CUTTING 
TABLE 


THE accompanying engraving illustrates a very useful machine 
invented by Mr. G. Otway, of 22, Bengeworth-road, Brixton. 
A barrow with four empty boards is placed in position in front 
of the table ; the buffer in front of the rollers is in an upright 
position, in front of the clay, and the single wire at the other 
end has been adjusted to cut a piece of clay the exact length to 
make ten bricks, the lad standing in the same position as 
when working one of Murray’s tables. The clay now issuing 
from the die of the pug mill, its end will strike against the 
buffer, causing it to go down below the surface of the table, at 
the same time the single wire will descend and make a rapid cut. 
The lad will now pass the severed clay along the rollers on to 
the table, in front of the strained wires, and by moving the lever 
on his right will put the machine in operation and cut and push 
the bricks on to the board on the barrow. Before the bricks 
are finished cutting he will leave go the lever, and by the 
machine’s own action will reverse its movement, then in its back- 
ward movement it will advance the board pusher—underneath 
the surface of the table—against the board and push it suffi- 
ciently on the barrow to make room for another board bei 

laced ready for the next row of bricks, at the same time its 
kward movement will bring up the buffer ready to meet the 
clay issuing from the die. e lad repeats this operation of 
placing the empty board in front of the wires, and the machinery 


pushes first one row of bricks and then two rows, then three, 


Fig. 2.—Act of Engaging 


but the last row is not pushed, as it is already in the right posi- 


tion on the barrow. The barrow is then wheeled away and 


another empty one placed in position. Several of the machines 
are at work, and will push fromfforty ‘to sixty on a barrow, and 


a barrow to take the usual load of forty is 2ft. shorter, and there- 
fore easier to use than the ordinary barrow. 


SPARKES’ REVOLVING STUFFING-BOX. 


THE accompanying drawing represents an entirely new 
arrangement of stuffing-box for piston-rods or pump rods. Its 
objects are to prevent the possibility of the rod becoming scored, 
or wearing oval, or in any other way “out of truth.” It also 
reduces the friction between the rod and packing to very much 
less than where the ordinary fixed stuffing-box is used. This is 
accounted for by the fact that the box is so constructed and 


attached to the cylinder cover as to allow a certain amount of 
lateral movement, so that instead of, as usual, the packing being 
nipped sufficiently tight to spring after any sideway movement 
of the rod, the whole stuffing-box with gland and packing is free 
to slide to and fro on the ground face at its base. The only 
misgiving felt in making the first was that there might be some 
difficulty in keeping the joint between the bottom of the stuff- 
ing-box and the cylinder cover steam and water-tight, or that 


DISENGAGING GEAR. 
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Fig. 4.- Block Disengaged 


to do so it would have to be pressed on to the seat s heavily as 
to make it difficult to rotate. In actual practice neither of 
these difficulties have occurred, the joint is perfectly tight, and 
the stuffing-box can be very easily turned. Two of these stuff- 
ing-boxes, one en a vertical 
and one on a_ horizontal 
cylinder, have been working 
for seven months, and neither 
has caused a minute’s trouble 
or had any special attention 
since put on, the rod in both 
cases is in better condition, 
and the packing used has 
not been half as much as 
usual. Of course the means 
of turning the stuffing-box 
will vary considerably accord- 
ing to circumstances. 

In both cases referred to 
above it has been found 
most eonvenient to use @ 
worm and worm wheel. The 
wheel is keyed into the out- 
side of stuffing box, and the 
worm engaging with it is 
carried on a light shaft 
mounted on two small pillars 
screwed into the cylinder 
cover; on one end of this 
shaft is a small ratchet 
wheel, and a lever with a pawl attached to it. The lever 
is moved by the valve spindle, and turns the ratchet wheel 
one tooth for every revolution of the engine, so that the motion 
given to the stuffing-box is very slow, and the power absorbed 
practically none. Where this arrangement is carried out in 
constructing new engines the additional cost would be slight, 
and more than compensated for by the advantages gained. Itis 
quite applicable to existing engines, and in many cases without 
disturbing or altering the cylinder cover, the only essential con- 
dition for this being sufficient room between the existing stuff- 
ing-box and the erosshead when the piston is at the back of the 
cylinder. 


CRITICAL TEMPERATURES AND PRESSURES 
OF SOME VAPOURS. 
By C. Vincent and J. CHAPPUIS. 


Tur following abstract of this paper is published in the Journa 
of the Chemical Society :— 


Boiling | Critical | 
point T-¢ pressure +T 

| P. | 

Hydrogen chloride.| 51°5° -35°0° | 86°5° | 96 atmos. 3°4 
Methy » | | -28°7 | 165°2 78 yy 5°7 
Ethyl 182°5 | —12°5 | 195°0 | 54 4, | 
Ammonia .. ..| 131°0 -38°5 | 169°5 {113 ,, 3°6 
Methylamine.. 155°0  -2 | 1870 | 72 
Dimethylamine | +8 | 155°0 | 56 55 7-9 
Trimethylamine ::| 160°5 | +9°3 | 151-2 | 41 3, | 10° 


In both series the critical temperature rises progressively, but 


the difference between the critical temperatures of two successive: 


members of the series diminishes rapidly with the introduction of 
CH, into the molecule. The differences between the critical tem- 
peratures and the boiling points gradually increase in the first 
series, but diminish in the second; the difference is not constant, 
as Nadejdine and Pawlewski have stated. The ratio ¢ the abso- 


lute critical temperature to the pressure = increases 


gradually with the complexity of the molecule, whilst the critical 
pressure decreases, or, in other words, for members of the same 
series, derivatives of the same type, the highest critical tempera- 
tures correspond with the lowest critical pressures. 

Dewar has already remarked that in simple gases and | eee 
gases under the same molecular volume, the higher critical tem- 
peratures correspond with the higher critical pressures, and the 


two quantities are sensibly proportional, the ratio wie having — 


a constant value of about 3°5—Phil. Mag. (5), 18, 210. The 
drogen 


‘authors’ results confirm this conclusion so far as concerns 


chloride and ammonia, 
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CYLINDER CONDENSATION IN STEAM ENGINES. 
AN EXPERIMENTAL INVESTIGATION.* 
By Cuas. L. Gatety, M.E., and Atvin P. Kierzscu, M.E. 
[Continued from page 425.] 

19. Calculation and law of Case I.—The f ing logs and 
Table No. 1 have reference to the experiments in which the cut-off 
was varied. The experiments are four in number, and the apparent 
cut-off taken corresponded approximately to one-eighth, one-third, 
one-half, and five-eighths, these being deemed a sufficient number 
in order to permit of the forming of an expression containing the 
per cent. of cut-off as avariable. From Table 1 it will be seen 
that the true cut-offs, as calculated from the card, are ‘131, ‘330, 
443, and *589, co. nding respectively to the apparent cut-offs 
above-mentioned. r averaging the logs and placing the same 
in suitable shape for use, the data to be determined from the 
indicator cards was calculated. For this purpose blanks were ruled 
so as to contain :—The area of cards in square inches, the real cut- 
off in inches, the apparent cut-off in inches, pressure at cut-off in 
inches, pressure at release in inches, real volume at release in 
inches, length of indicator diagram in inches. After averaging the 
results of each test for all the cards, both of the outer and inner 
cylinder, they were reduced to:—Mean effective pressure. Per 
cent. of real and apparent cut-off per length of stroke and initial 
pressure of the steam in pounds per square inch on the piston and 
pressure of the steam in pounds on the square inch, at the opening 
of exhaust and their values entered in Table 1. To determine the 
amount of condensation of steam in the steam engine cylinder, up 
to the point of cut-off, the difference was taken between the 
amount of water pumped into the boiler as calculated from the 
weir and the amount shown by the cards up to the point of 
cut-off. The ratio of this quantity to the true amount 
will be the per cent. of cylinder condensation up to the 


int of cutti ff th team. Th thod of deduci 
of pounds raised lft. high, developed by the engine and calculated 


the amount of feed-water pumped into the boilers as calculated 


ividing the total pounds of feed-water on line 5 by the duration 
of the test in hours. Line 7 gives the average height of the water 
flowing over the notch. By means of the partitions placed 
in the tumbling bay and the perforations in the last one, 
the water passed in a steady flow under the pointer attached 
to the micrometer screw, so that nothing interfered to ascertain 
the correct reading of the micrometer scale. Line 8 are 
the number of double strokes made by the engine piston 
per minute, and are the quotients of the division of the 
quantities on line 4 by the quantities on line 3. Line 9 is the 
observed vacuum in inches of mercury per gauge, and each test 
represents the average of the readings taken. Line 10 contains 
the mean boiler pressure in pounds per square nch above the 
atmosphere, as per gauge. Lines 11 and 12 contain thesteam pressure 
in the cylinder in pounds per square inch above absolute zero, or 
point of no pressure of the atmosphere, at the point of cutting off 
the steam, and at the opening of release. Line 13 contains the 
mean gross effective a of the steam upon the face of the 
iston during its stroke. These quantities were taken from the 
indicator diagram, those on lines 11 and 12, by direct measure- 
ment, and then by multiplying them by the scale of spring used in 
the indicators during the test. The mean gross effective pressures 
on line 13 were obtained by yore my od the average area of the 
cards in square inches by the scale of the spring used, and dividing 
the product by the average length of card taken. The area of the 
, in square inches, was obtained by means of J. Amsler- 
Laffon polar-planimeter, undoubtedly the best for its construction 
and accuracy known to the present engineers. Line 14 contains 
the pressure on the square inch required to work the engine by 
itself, and was obtained from the friction cards taken from the 
engine for this ge arg Line 15 contains the mean net effective 
pressure in pounds per square inch on the piston, and is the differ- 
ence between the quantities on lines 13 and 14. Line 16 is the per 
cent. which the quantity on line 15 is of the quantity on line 13. 
Line 17 contains the gross effective horse-power of 33,000 foot 


CasE I.—CONDENSING.—VARIABLE CUT-OFF. 


TABLE 


nder Condensation. 


No. I.—Containing the Data and Results Kod Experiments made at Sandy Hook, Conn., te determine the Laws of 
yl: 


Fraction of the stroke ef piston when steam 
a ° | was cut off. 
line. | | “330 “131 
a.m. | p.m. ‘p.m. a.m. 
ae | S (Date of commencing experiment .. .. 11.82, May 25. 2.04, May 25. 2.36, May 24. 10.16, May 24. 
pm. p.m. pm. 
2 | & ; Date of ending experiment .. .. .. .. .. x, 1.02, May 26. 4.04, May 25. 4.31, May 24. 12.16, May 24. 
3 556 ( Duration of experiment in consecutive minutes ae 90 120 15 | 120 
4}oe Number of double strokes made by the engine piston, per counter... i 6144 8005 ral | 8274 
5 $5 Bamber of pounds of feed-water pumped into boilers, per weir .. 8788"5 pat 5 
6 Number of pounds of feed-water pum into boil weir, hour 
7 height of water over weir, oe 4-474 4°0161 37195 | 272782 
8 && Js Number of double strokes made per minute by the engine piston .. .. 68°26 67°45 | 67°32 68°95 
9 ag Vacuum in condenser in inches of mercury, 21°43 22°06 20°95 22°61 
10 (In pounds per square inch above atmosphere in boilers. auge .. 56°83 61°23 | ‘1 
n | In pounds per square inch above of sal 61°54 68°34 | 62°10 49°11 
12 | | Im pounds per square inch above zeroatrelease .. .. .. .. 88°28 32°03 | 21°05 8°47 
13 S338 Mean gross effective pressure in pounds per square inch on piston... .., 47°94 aril | 36°03 19°36 
Beas + on the square required to theengine..! 3°5 3°5 3°5 
=3 ean net effective pressure in uare urip, 
8 er cent. of whi mean net eff press: gross, 
| 
17 $3 (Gross effective horse-power di the e 174°589 169°474 | -129°420 63°158 
18 horse-power 162-82 156°88_ | 116°635 42°728 
j 
| | 
5,2 | 
19 | 3S | Pounds of feed-water consumed per hour, per gross effective P. z 83°35 30°16 29°55 32°35 
20 5 [Pounds of feed-water consumed hour, net effective P. .. 35°98 32°58 32°78 30°49 
| 
| 
a (or the injection-water .. 69° | 71°6 
22 Of the waterintheweir.. .. .. 13°44 135°7 116°3 
j | 
2 | Per cent. of the amount of feed-water themed pays into the cylinder from | 
| the boilers in the form of water en‘ in the steam, due to incom- Bs 
25 | Total pounds of steam in the cylinder at cut-off, calculated from the ss 
pressure of the steam in the at the point of cut-off.. .. ..| 6790°251 7454°477 4847 °418 1685-159 
26 Pounds of steam in the cylinder at cut-off, calculated from the pressure Sed Ps a aoe 
of the steam in the cylinder at the point of cut-offattheendofonehour  4526°834 8727 "24 29°24 842°579 
2 | Total pons = steam in the cylinder at release, calculated from — 
pressure 0: e steam in the cylinder at release, immediately before | 
| opening of exhaust.. ..  6902°8309 | 7805 °352 5049°612 2288°183 
28 | number of thermal units in the steam expended by the engine, as | 
| calculated from the feed-water consumed .. .. 9081677°5 10481821°8 7340169 | 3451899°8 
29 Total number of thermal units, as per weir .. .. .. .. 7929754°6 9113387°6 | 6354643°1 3014080°5 
30 | Total number of thermal units, as per weir, perhour.. .. .. .. 5286503" 4556694" , 3631225" 1500040" 
31 | Per cent. of the steam evaporated in the boilers, not accounted for by a er-es 38°87 50°07 


the indicator at cut-off 


from the thermal units of the weir will be described below. The 
meter readings in this case were of no account, for the reason 
already mentioned, namely, that three boilers were used while 
the meter indicated the amount for two of them. The per cent. 
of condensation, as determined, increases as the ratio of expansion 
increases. Fig. 1 will serve to show the final results more clearly. 
The ordinates representing per cent. of cut-off in length of stroke 
and the abscisses the amount of condensation expressed in per 
cent. of the total amount of steam furnished to the engine. 

20. General method of calculation and of deduction of law of 
condensation, with varying ratios of cxepansion—use of graphical 
method.—In the annexed table will be found the observed data and 
the calculated results of the experiments made with the engine, 
and in the manner precedingly described for variable cut-off—see 
Table No. 1. The experiments were four in number, and the 
results are arranged in parallel columns under their respective 
cut-offs, namely, ‘589, °443, *330, and ‘131 of the length of the 
piston stroke. A smaller ratio of expansion could not well be 
obtained on account of the size of the boilers, these not being able 
to supply the demand for steam made upon them by the engine 
when subjected to a greater load. For facility of reference, the 
quantities as far as practicable are in groups, and the 
lines composing them numbered. 

Time.—Lines 1 and 2 contain the date and time of beginning 
and concluding of each of the tests, and line 3 the duration in 
consecutive minutes. 

Total quantities.—Line 4 contains the number of double strokes 
made by the piston, obtained by subtracting the indications 
of the counter at the inning from the reading at the com- 
pletion of the test. Line 5 contains the total quantity of feed- 
water pumped into the boilers, as calculated from the rise in 
temperature of the condensing water which flowed over the weir. 
It is obtained by dividing the total number of heat urits as calcu- 
lated from the weir, together with the heat units due to radiation, 
and those converted into work by the heat units in one pound of 
the steam at the pressure of the boiler, corrected for the heat 
units due to the water of priming, minus the heat in one pound 
of the water of condensation. It will be seen thus that the weir, 
at least in this case, came in to good advantage, as without it and 
with insufficient meter readings the tests in this case could certainly 
not have been used. Line 6 contains the number of pounds of 
feed-water pumped into the boilers per hour, and is found by 


* Presented to the American Association for Advancement of Science, 
— Arbor Meeting, 1885, with an introduction by Professor R. H. 


' for the mean gross effective pressure on line 13, the number of 
double strokes on line 7 of each test and the distance travelled by 
the piston while making one stroke, namely, 7ft. Line 18 contains 
the net horse-power usefully applied, and is calculated from the 
piston pressures on line 15, and for the speed of piston on line 8. 

| Line 19 contains the number of pounds of feed-water consumed 

| per hour per gross effective horse-power. These weights are the 
| quotient of the division of the quantities on line 6 by the quantities 
| online 17. Line 20 contains the number of pounds of feed-water 
consumed per hour per net effective horse-power, and is the 
quotient of the quantities on line 6 by the quantities on line 1s, 
Temperatures.—Line 21 contains the average temperature of 
the injection water. This was nearly constant for each test, 
owing to the large body of water from which it was drawn and to 
the depth of the pipe below the ground. Line 22 contains the 
| average temperature of the weir during each trial. No difficulty 
whatever was experienced in obtaining this temperature, when 
holding the thermometer in the water where leaving the notch, 
allowing it to strike the bulb. Thus, giving at the same time not 
only the true reading, but also preventing an undue eddy being 
produced in the weir, which would have affected the readings of 
the micrometer scale taken at the same time. Line 23 contains 
the temperatures of the feed-water, taken after the water had 
left the meter. Sufficient water was allowed to pass through 
the meter in order not to be affected by direct connection 
with the pipe, &. This temperature was usually taken while 
the water was fed to the boilers used in the trials. As far 
as the third boiler would permit a continual stream was fed into 
the boilers in order to keep the boilers as much as possible at the 
same level. Line 24 contains the per cent. of the amount of feed- 
water that passed into the cylinder from the boilers, in the form of 
water, entrained in the steam, due toincomplete evaporation. The 
following is the method in detail in which these tests were made, 
and the manner of arriving at the result :—The weight of the calo- 
rimeter empty was first taken. Seventy pounds of water of known 
temperature ¢” was then introduced, this being a convenient figure 
to handle, and about the capacity of the tank. The three-way cock 
connecting the worm of the calorimeter with the pipe leading to 
the boiler was then opened, and steam allowed to flow into the air 
until the connections were of the same temperature as the steam, 
and the time of flow noted. The cock was then turned, and the 
steam flowed into the calorimeter, heating the 701b. of condensing 
water = Wup to any observed temperature ¢’, the whole volume 
of water well agitated, so as to equalise the temperature. 


The time of the latter flow was noted, and the boiler pressure 
recorded, 


Let W = the weight of condensing water ; 


w = the weight of wet steam ; 

t” = initial temperature ; 

t’ = final temperature ; 

K = t’—t" = range of temperature 


> 
¢ = heat units in one pound of water at the boiler pressure; 
« = steam run into calorimeter ; 
U=W «x R = heat units transferred to calorimeter ; 
H = T —?’ = heat from steam ; 
h =t’—t" = heat from water ; 
y = percentage of priming; we then have Dr. Thurston’s 


equation* 
He + h(w—a2) =U. 
And solving for 
U—hw 
-3; 
H—h w 


The time of flow in air and in the calorimeter is given so as to 
calculate the t to be deducted from the feed-water reading, 
due to loss from this cause. Thus, in test 1, flow in air, 1 minute; 
in calorimeter, 24 minutes. We see that the weight which flowed 
into the calorimeter in this time is 521b., or 2°15 per minute ; 
therefore 3} times 2°15 will give the total amount to be subtracted 
in this case = 7°5251b., nearly. The heat units, in all cases, were 
interpolated from Porter’s tables. Line 25 contains the total 
number of pounds of steam in the cylinder up to the point of 
cutting off the steam. It is calculated for the weight of one cubic 
foot of steam at the pressure of cut-off, as given in Porter's tables, 
into the piston displ t, due all being made for clear- 
ance and piston-rod, Thus, if W = total number of pounds of 
steam at cut-off, we would have for one end, 
W=(VC+V)NwT 

where V = volume of the end of cylinder in cubic feet. 

V’ = clearance of the end in question ; 

N = number of revolutions per minute ; 

Cc per cent. of stroke at which steam is cut off ; 

w = weight of one cubic foot of the steam in decimals of a 
pound corresponding to the average pressure in the 
cylinder ; and 

T = duration of trial in minutes. 

The weight of the steam thus calculated was evaporated from 
and at the temperature of the feed-water. Line 26 contains the 
number of pounds of steam in the cylinder at cut-off at the end of 
one hour, and calculated from the pressure in the cylinder at the 
point of cutting off the steam. It is the quotient of the division 
of the quantities on line 25 by the duration of the trial expressed 
in hours, Line 27 contains the total pounds of steam in the cylinder 
at release, calculated from the pressure of the steam inthe cylinder, 
immediately before the opening of the exhaust. The calculation 
is in all respects similar to the calculations of line 25, substituting 
for c the length of stroke ted up to the opening of the exhaust. 
Line 28 contains the total number of thermal units in the steam 
as calculated from the feed-water consumed. As the total number 
of thermal units passed into the engine is the sum of the quantities 
of the heat expended, we have for the whole number of thermal 
units : the thermal units shown at exhaust plus the number due, 
the energy expended in driving the engine, and its controlling 
apparatus plus that due to radiation and lucti The quanti- 
ties in line 28 are the sum of these three forms of expended heat. 
Line 29 contains the total number of heat units accounted for b: 
the weir. Knowing the average height of flow over the mot | 
board, the number of cubic feet of water which have passed 
through the condenser can easily be calculated by means of the 
usual formula. 


Q=8cbh 
or, when c and 4 are known, as in this case, then 
Q” = 1°6673 

Q = flow in cubic feet per second ; 
h = average height of water in inches over notch ; 
6 = breadth of notch in inches ; 
¢ = coefficient of contraction. 

Substituting for A the average height determined as per experi- 
ment, and multiplying by the time of flow in ds, th b 
of cubic feet are determined at the temperature of the trial. 
Knowing the weight of one cubic foot of water at the temperature 
given by the weir, and the thermal units in one pound of the water 
at the temperatures of the weir and injection, the thermal units in 
line 29 are easily determined. Let Q as before represent flow in 
cubic feet per second, 
T = duration of test in seconds ; 
W = weight of one cubic foot of the condensing water and wet 


where 


steam ; 
H = heat units in one pound of the condensing water at the final 
temperature, and 
h = heat units in one pound of the injection water, then 
B T U the total units of heat contained on line 29 becomes 
BTU =QTW(H-A). 

Line 30 contains the total number of thermal units as per weir 
per hour. It is the quotient obtained by the division of the quan- 
tities on line 29 by the duration of the trials in hours. Line 31 
contains the per cent, of the steam evaporated in the boilers, not 
accounted for by the indicator at cut-off. Line 6 giving the water 
actually consumed per hour by the engine, and line 26 being the 
amount indicated by the diagrams, the difference is the amount 
not accounted for by the indicator, existing in the form of water in 
the cylinder. The per cent. which the quantity is of line 6, is the 
amount of condensation in the steam engine cylinder, to the point 
of cutting off the steam. Knowing the percentage of condensation 
for the various ratios of expansion as determined in these trials, 
and in order to readily determine the amount of condensation for 
other points of cut-off, the results have been plotted, the locus of 
the curve showing the per cent of cylinder condensation for the 
ratios of expansion under which the engine may be run—Fig. 1. 

21. Calculations in detatl—results discussed and classified—final 
expressions and curves representing them.—On examining Table 1, 
it will be found that the conditions intended to have been kept 
constant during the trials vary somewhat. The distance travelled 
by the engine piston in the tests of Case I. does not vary more than 
7ft. per minute from the average, and the difference between the 
greatest and lowest speed during the trials amounts to but 13ft. 
per minute. When taking into account the controlling power of 
the engine, the dregree with which the pulley heated, and con- 
sequent expansion of its rim, a fluctuation of from 1 to 24 per cent, 
at the greatest could, with the limited amount of time and 
assistance, hardly be avoided. The steam pressures as recorded 
per boiler gauge also show some fluctuation. This, however, was 
not due to any inexperience in firing, but to the greater demand 
made by the engine upon the boilers than these were originally 
intended for. As the work of the engine came down to its ordinary 
conditions—that is, to the capacity of the boilers—a more uniform 
boiler pressure was obtained, varying not more than 14 per cent. 
between the highest and lowest pressures, while the difference in 
the whole range amounts to but 5 per cent. of the highest boiler 
pressure recorded. As shown in our later tests, condensation 
changing slowly with the initial pressures, the difference due to a 
slight variation of the boiler pressure would not appreciably affect 
the law of condensation at the varying cut-offs oF ‘589 and °443 
respectively. Having discussed the two constant factors and their 
slight variation during the tests of Case I., the per cent. of cut-off 
per length of stroke and the amount of condensation can now be 
taken into consideration. From Table No, 1, we have for a 

Cut-off of 589; cylinder condensation = 22°73 per cent. 
; = 27°08 
= 83°87 
131; = 50°07 
From which we see that the condensation increases rapidly with 
expansion of steam; or, in other words, with longer exposure of 


* American Institute ‘ Report on Steam Boilers, 1871,” p. 17, 
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the sides of the cylinder, cylinder head, and cer to the decreas- 
ing temperatures of the expanding steam. Plotting these results 
upon paper, and making the abscisses represent the amount of 
condensation, or the per cent. of the total steam condensed in the 
steam engine cylinder, excepting that due to the priming, and 
letting the ordinates represent the fraction of the stroke completed 
when the steam was cut off, and tracing the curve through the 
points of intersection, we obtain the curve as represented in Fig. 1. 
22. Method of deducing algebraic expressions for variation of 
condensation in Case I., and functions of size of engine and area 
of surface exposed.—Taking the actual figures in Table 1, as found 
by experiment for cut-off and cylinder condensation, and an 
intermediate point from the curve between the cut offs of ‘131 and 
*330, we have for 
Cut-off = y ‘131 
225 


1 
*83 = 84° 
"45 = 37° 
“59 = 225 


The locus of these points appearing to follow an hyperbolic expres- 
sion, we applied the prone equation of an hepetiieke, 

(x + a)(y + 6) =, or 

ay + be +ab=c, 


ba +ay-c= — ay, 
and substituting the above values for « and y, we have— 
346+ ‘1195. . . (2 
cquati an and eliminating c, we have— 
- a 04725 


ot performing the same operation with equation (1) and (3) we 


ve— 
2756-4 a= 00775. . (85) 
We now have two equations with two unknown quantities; elimi- 
nating a from these by the ordinary rules of algebra, we have— 


0186 b = *008185 
b = 44005 
Substituting the value of } in (4), we have— 
0704 — ‘20a = ‘047 
20 a = 02315 
a = ‘11575 
and by substituting the values for a and » in (1), we have 
*22 + 0150475 — ¢ = — ‘0650 
and = *3000475. 
As the values of a, b, and c, when calculated by the other of the 
Fig. 1 
bad 
‘a 
& 
“1s 
yo 
$5 
\ 
5 * 


Per cent. condensed.—Condensation with Boiler Pressure Variable. 


original equations, differ only in the fifth and sixth decimal places 
from the results obtained above, these values for the coefficients of 
«and yin the hyperbolic equation, and of the constant may be 
taken as their true values, thus determining experimentally the law 
of cylinder condensation as a function of the ratio of expansion. We 
thus have the following values for a = 0°11575, b = 0°44005, and 
¢ = 0°3000475, in accordance with which we will take 
a=0'12; b= 0°44; c= 
and substituting these values in the general case, we have 
..... Az 
We now test equation A by substituting y = ‘13, 0°225, 0°33, &c., 
and computing the values for x, we thus find— 
y = cut-off = = x = cylinder condensation = 0°499; error of - a= 


0 

= = 0°338; ~ 0-002 
= ‘45: = 0°274; +0°004 
= = 0'222; + 0-002 


This equation then satisfies so closely the results obtained by 
deat Guavatien, that it may be taken to represent the law of 
condensation, as a function of the cut-off for this engine under the 
conditions used. It is the equation of an hyperbola, and may be 
put under the form 

(x +'0°12) (y + 0°44) = "2472 . B 

or if 2’ = « + 0°12 and y/=y + 

we have a’ y = 0'2472, 
which is the equation of an hyperbola referred to its asymptotes. 
Discussion of the equation. In the equation A, if the cut-off be 
zero, then y = 0, and « = ‘3 + ‘44 = ‘68, or nearly 70 per cent. of 
the steam will be condensed in the cylinder when the cut-off is 
the least possible. If we allow steam to follow full stroke, y = 1°0, 
and we find « = ‘12, or at full stroke 12 per cent. of the steam will 
be condensed in this engine. The latter conclusions are, however, 
of less value, because they result from extending an empirical 
formula too far beyond the limits of the experiments, on which it 
is founded i ti As a matter of curiosity, we notice 


in both dir 
that equation B shows that when the cut-off is — 0°44, the con- 
densation will be infinite. Cylinder condensation as function of 
area ex The area of cylinder surface exposed to the action 
of the initial steam varying directly as the cut-off, we obtain from 
the curve of Fig. 1, when allowing z to represent the area in square 
feet of the cylinder, and its piston exposed to the steam for a 


Cut-off of 6; square feet of area exposed = z = 13°86 
= 2 = 
“4; = 2 = 10°56 
3 =z= 891 
7°36 
13 5°61 
0 =z= 3°96 
Plotting these, as in Fig. 2, the ordinates the fraction of 


stroke completed when steam is cut off; and the abscisses the area 
in square feet exposed to the initial steam, corresponding to these 


cut-offs, we find the locus of the points to be a straight line, whose 
equation is a = 3°96 + 16°5 z; 

that is, the area exposed to the action of the steam varies directly 
as the cut-off, as it should, as increase of admission increases the 
surface exposed. From the above conclusion, we consequently 
infer that the amount of condensation expressed as some function 
of the area of surface exposed must follow the same general law. 
The constants of the equation representing this law are deter- 
mined in precisely the same manner as were the constants in the 
equation representing the law of cylinder condensation, in which 
the cut-off per length of stroke is the variable function, From 
Figs. 1 and 2 we have 

letting « = per cent, of condensation, as before, 
y = cut-off per length of stroke, 
and z = area of surface exposed : 


= 22°43; = 6; z= 18°86 square feet. 
25°; bs 12°21 
28°5; 10 56 
36°; 891 
44°; 7°26 
53°55; ‘1; 5°61 
68:1; 0: 3°06 
as representing the ordinates for this new curve by the value of z, 
Fig. 2 
98 
"15 
“7 
“65 
‘bo 


POINT OF CUT-OFF. 


be 
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and the abscisses the corresponding cylinder condensation, we find 
the locus of the curve, represented on Fig. 3, to have the same 


general a nce of the curve of Fig. 1. We infer consequently 
that it follows the general law, the equation of which for this case 
x and z being the two variables mentioned above. Transposing, 
Fig. 3 
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Per cent. of Condensati Condensation with Variable Areas Exposed. 
eliminating and substituting, as in the first application of the 
general formula, we find for the values of the Po» meer 
a= —477; b= — 1026; c = 221'36, 
and these values substituted in equation CO, gives 
x -477z2=22136 ....D 
By substituting the values of z, and calculating for x, we find when 
t= z = cylinder condensation = error of - 0°39 


005 + 0°00 
10°56; 28°50; + 0-000 
8°91; 83°50; ~ 2°50 
7°26; 41°06; ~ 2°94 


This equation then satisfies the results obtained by experiment so 
closely, that it may be taken to represent this law of condensation 
as a function of the area e 


The equation is that of an hyperbola and may be written, 
or if = — 4°77, and2’=2-1 
we have a’ 2’ = 216°47 


(To be continued.) 


NAVAL ENGINEER APPOINTMENTS.—Frederick G. Jacobs, assis- 
tant engineer, to the Excellent, additional, for the Glatton, 


THE PHYSICAL SOCIETY. 

AT the meeting of this Society held on December 12th, 1885, 
Professor F, Guthrie, president, in the chair, Mr. C. F. Casella and 
Professor T, E. Thorpe were elected members of the Society. The 
following papers were read :— 


“On a lectro Phenomenon,” by Mr. G. H. Wyatt. 
The author had conducted a series of experiments with a view of 
testing experimentally an expression obtained by Mr. Boys for the 
throw of a copper disc, suspended by a torsion fibre between the 
poles of an electro-magnet, when the current was made or broken, 
and communicated him to the Society on June 28th, 1884. 
Discs of various metals and of various dimensions were used, the 
results being such as to agree with the theory within narrow limits. 
It was, however, found that when the throw of the disc was used 
to measure the magnetic field, the value obtained from the throw 
at break was uniformly ter than that obtained on making the 
current. Professor 8. P. Thompson observed that the case pre- 
sented was analogous to that of the ballistic galvanometer, and 
that for the theory it was necessary that the magnetic field should 
be made and destroyed before the disc had moved sensibly. Mr. 
Boys believed that the results of the experiments showed this to 
be the case, since the result of such a movement would be to 
increase the throw on breaking the current when the disc made an 
angle of less than 45 deg. with the lines of force, and to decrease 
it when the angle was between 45 deg. and 90 deg., whereas no such 
variation from the theoretical result was observed. 

‘*On Some Thermo-dynamical Relations,” by Professor William 
Ramsay and Dr. Sydney Young. In this paper experimental proof 
is given of the following po :—(1) The amount of heat 
required to produce unit i of volume in the passage from 
the liquid to the gaseous state, at the boiling point under normal 
presssure, is approximately constant for all bodies. (2) If these 
amounts of heat be compared at different pressures for any two 
bodies, then the ratio of the amount at the boiling point under a 
pressure p, to the amount at another pressure py. is approximately 
constant. (3) The products of the absolute temperature into the 
rate of increase of pressure, with rise of temperature, are approxi- 
mately the same for all stable substances. (4) The rate of increase 
of this product, with rise of pressure, is nearly the same for all 
stable substances. (5) A relation exists between the absolute tem- 
peratures of all bodies, solid or liquid, stable or dissociable, which 
may be expressed in the case of any two bodies by the equation— 

Ta. Be 

Ty +c(Ta’ Ta) 
Ta and Ts being the absolute temperatures of the two bodies 
corresponding to any vapour pressure. T’and T»’ absolute tempera- 
tures at any other pressure, and c a constant which may be zero or 
asmall positive or negative quantity. (6) The variations from con- 
stancy of the expression t¢ ap , though small, may be expressed by 
a similar a (7) If La, La’, Ls, and Ls’ represent similar 
relations of latent heat at different pressures the same for A and 
B, it seems probable that 

La_ Ls 

(8) The ratio of the heats of vaporisation of any two bodies at the 
same pressure is approximately the same as that of their absolute 
temperatures at that pressure. Finally, the author’s conjecture 
that this statement is also true of dissociating bodies. A large 
Foes of the experimental work consisted in obtaining the relation 

tween vapour pressure and temperature of different substances, 


values of oe had been obtained from these observations in two 
ways—by plotting curves with ¢ and p as co-ordinates and draw- 
ing tangents, and by the method of differences. Professor Perry 
suggested that the curve should be ex in such a form as 
log. p = d 
which Rankine has shown to bea very true expression for the relation 
between pressure and temperature, and that a should be ob- 
tained from this by differentiation. 
Professor Guthrie hoped the authors would experiment upon 


the vapour-tensions of mixed liquids—a subject to which he had 
himself given some attention. : 


Pumpinc ENGINES AT HANNIBAL, Mo.—The contract trial of 
the new pumping engine at this place recently put in by the water 
company was made November 5th, with results which are highly 
satisfactory to both the company and the builders of the machinery. 
The engine is rated at a capacity of two and a-half million gallons 
of water in twenty-four hours, at a plunger speed of 150ft. per 
minute. It is of the compound condensing type, known as the 
Reynolds-Corliss, with one high-pressure cylinder 23in. diameter : 
one low-pressure cylinder 45in. diameter ; and two plunger pumps 
17in. diameter, all of 30in. stroke. The engine weighs complete 
about 100 tons. The record of the test gave—water pumned per 
hour, 117,794 gallons ; coal burned per hour upon a basis of 10 1b. 
evaporation (stc), 207 lb. ; head pumped against, including friction, 
248ft.; revolutions of engine, per minute, 33; steam pressure, 
79 lb. ; receiver pressure, 7lb.; vacuum, 26in. Pounds of water 
raised lft. high with the consumption of each hundred pounds of 
coal, 118,327,035. The Hannibal Journal adds, with the extreme 
refinements usually practised in expert trials, the duty would be 
increased to over 125,000,000. 


ENGINEERING SocrEty, Kine’s Lonpon.—Ata general 
meeting of the above Society held on Tuesday December 8th, the 
President in the chair, Mr. F. C. Fairholme opened a discussion on 
“Railway Brakes.” He observed that it might even now be saf 
said without fear of contradiction, that the question as to whic! 
is absolutely the best brake 1 ined still undecided, and that in 
all probability each of the more important systems would continue 
to retain a certain number of adherents, according to climatic 
differences, and to the peculiar circumstances of various railways. 
Amongst the general requirements of railway traffic at the present 
day, however, that of automatic action in case of accident was 
now very gen ly recognised, even by most of its former oppo- 
nents, to be one of the most important, and Mr. Fairholme there- 
fore restricted his remarks to those brake systems which fulfilled 
this condition. He dealt mainly with the Westinghouse automatic 
compressed air, Smith’s automatic vacuum, and the Heberlein 
automatic friction brakes, as being now the chief representatives 
of the three most important groups respectively, and as having 
been awarded gold medals at the Inventions Exhibition. He also 
mentioned the Carpenter, and the Wenger compressed air, the 
Saunders vacuum, and other brakes of the respective groups, and 
laid stress upon the differences which now exist between the 
Heberlein automatic friction brake and the Clark-Webb chain 
brake. Mr. Fairholme also mentioned that among the qualities 
that a good brake should possess was the power of automatically 
adapting itself, in the case of each vehicle, to variations in the load, 
and this has been arrived at in an invention brought out by Messrs. 
Sloan and Hawks, a model of which was afterwards shown and 
explained to the meeting by the inventor. Mr. Fairholme then 
pointed out at some length the relative advantages and disadvan- 
tages of the several brake systems, remarking on the tendency of 
the railway companies of this country seeming rather in favour 
of vacuum brakes, while on the Continent, partly owing to the 
extent of through traffic, the various forms of compressed air brakes 
appeared to be extending their adoption for the fast trains, and the 
Harbelein automatic friction brake was adopted for the local lines 
on the Prussian State Railways, besides making much progress in 
other countries both for fast and local traffic, 


ransposing, we have— 
} 
a the action of the steam - the set of trials made for Case I. | 7 
ee which is the equation of an hyperbola referred to its asymptotes. 
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GENERAL PURPOSE LATHE. 


BRITA 
LCHESTER 


GENERAL PURPOSE LATHE. 
THE engraving above illustrates a neat and serviceable lathe, 
made by the Britannia Company, Colchester. In connection 
with this lathe, and others, may be used Kelly’s patent revolving 


ta ‘4 


KELLY’S REVOLVING HEAD. 


head, as illustrated by the accompanying engraving, which 
shows the back. This tool has all the a, of nme head at 
one-quarter the cost, the expense being no more than an ordi- 
nary drill chuck ; it holds six tools, thereby avoiding loss of 
time in changing, and giving more accurate work. The spindle 
revolves upon a disc, in which are the holes or sockets for tools, 


TRIANGULAR BEVEL GAUGE. 


which in all cases bear directly against the centre. This spindle 
is of steel and turned jin., made to fit any lathe, is instantly 
adjusted by inserting it in the tail-stock of the machine ; it is 
held in place by a self-adjusting lock, which holds it firmly in 
position. The Britannia Company is also introducing the 
triangular bevel gauge, which we illustrate. It will be under- 
stood without description. Any angle or bevel can be instantly 
obtained with it. 


BUTLER’S PATENT ELEVATOR. 

We illustrate an elevator, designed by Mr. Samuel Butler, 
of Cardiff, for loading ships with crown patent fuel Until 
these machines were constructed the blocks were handed up 
from man to man, standing on stages suspended against the 


THE BRITANNIA COMPANY, COLCHESTER, ENGINEERS. 
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side of the ship. This laborious work is now done by the 
elevators, which, together, load at the rate of 2 tons per 
minute. There is a pair of 64in. reversing engines for work- 
ing the whole of the machinery, and the manner in which this 
is effected is in some respect similar to a steam crane. The 
machine being required to work, the engines are first put 
into gear with a winding drum hauling on the chain and lifting 
the jib to the required height for working; this being 
done, the engines are put in‘o gear with the 


cirree 


BUTLER’S ENDLESS 


and the machine is turned 90 deg., now being in position 
shown in the illustration, the elevators are ready to deliver 
the blocks over the rail into the ship, and the blocks of com- 
pressed coal may be seen going up one after the other, riding 
on prongs or fork-like carriers so constructed as to pass through 
slots in the iron plates fixed against the top and bottom 
drums. The blocks are put on to the bottom plates by 
hand, and as the forks come round the blocks are lifted 
the plate, and are carried up and delivered in like 
manner on to a plate at the top, whence they slide 
down wooden shooters into the ship, the stowing men 
being then ready to place them carefully side by side in the 
hold. The endless chains forming the elevators are made up of 
Ewart’s patent links, which facilitate the lengthening and short- 


ening of the elevator in a few minutes, as the height of the ship 


| For this pu 


lewing motion, ' 


may require. When the ship is light extra length of chain is 
required, and as the loading proceeds the chain is shortened. 
the top drum shaft is mounted on a slide kept 
up by achain passing over a sheave in the top of the jib and 
going downwards again to a hand winch. Each machine is 
secured to the floor of a 60-ton barge, and the steam is supplied 
by a locomotive type boiler, the steam pipe being conducted 
through the centre pivot, upon which the machine turns. The 
Crown Preserved Coal Company is shipping by these two 


CHAIN ELEVATOR. 


machines from 500 to 900 tons per day, the whole of which goes 
abroad, for the use of steamships and railways. 


A Bavarian Rattway Jupitex.—The Bavarians have cele- 
brated the jubilee or semi-centenary of their railway system. 
The original line between Furth and Nuremburg, only six kilo- 


off | metres, or four miles long, which was run over in nine 


minutes by the Adler locomotive on the 7th December, 1835, 
has proved the nucleus of a system 63,000 kilometres, or 
3914 miles long, with a capital of 16,000,000 marks, or £8,000,000. 
The capital for the original line was only 132,000 florins, or 
£13,200, while the gross receipts for the list three monthe of 
wor 


ing were 6091 florins, and the first year’s dividend was a! per 
cent. The number of passengers carried has increased 
475,219 during the first year to 1,357,864 in 1884, 
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HIGH-SPEED TR 


ACTION ENGINE FOR INDIA. 


MESSRS, J, AND H. McLAREN, HUNSLET, LEEDS, ENGINEERS. 


HIGH-SPEED TRACTION ENGINE INDIA. 

We recently referred in our pages to a high-speed traction 
engine built for passenger service in India by Messrs. J. and H. 
McLaren, of Leeds. We illustrate this engine above. It is 
compound, and fitted with Messrs, McLaren’s well-known spring 
wheels, The conditions under which it was built stipulated 
that it should attain a speed of eight miles an hour while haul- 
ing a load of about 2$ tons. Some difficulty exists in finding a 
bit of road suitable for trial near Leeds. We were ourselves 
present at the preliminary trial trip which took place before the 
engine was quite completed. It was brought to an untimely 
conclusion by the cottar coming out of the low-pressure piston- 
rod crosshead when descending a hill without steam. The nut on 
the piston-rod came in contact with the cylinder cover and 
knocked a hole in it. The engine returned to the works with 
one cylinder without trouble. 

The following are the principal particulars :—Boiler of steel 
throughout, except fire-box, which is of Farnley iron. Working 
pressure, 150 lb. per square inch. 


Heating surface— 
Fire-box 35°5 sq. ft. 
Tubes 1048, 
1403 
66 , 
Forty-two 2in, tubes .. .. os 5 ft. long. 
Cylindera— 


High- ure, 6}in, diameter 


Crank shaft, 8}in, diameter, Sin. crank pinks 
Intermediate , diameter... .. forged 


Driving wheels, 5ft. 9in. diameter by lft. 4in. wide, fitted with 
patent springs: front wheels, ft. 9in. diameter by 10in. wide. 
Gearing— 

All of crucible cast steel, arranged in three speeds. 


Ratio of speeds, fast gear— 
Six turns of crank to one of driving shaft ; intermediate speed, twelve 
ving shaft. 


to one of driving shaft ; slow speed, twenty-two to one of dri 

Tanks under boiler and foot-plate of ample capacity for twenty 
miles run. Weight of engine, 9 tons 15 cwt. empty. 

The crank shaft is all inside the cab, and is directly under the 
driver's eye; the fly-wheel is also inside the cab. 

All handles, brake wheel, clutch levers, &c.. are arranged within 
easy reach of the driver. All the clutch gears are interlocking, 
so that it is impossible for the driver to put in more than one 
set of gear at one time. 

The steerage is arranged so that there is no backlash. The 
chains take hold of sectors outside the leading wheels. These 
sectors admit of both chains being kept tight, so that the wheels 
are always ready to answer to the steerage—a matter of great 
importance at high speeds, A few spring washers are put under 
the nuts at the end of the chains, which greatly assist the chains 
to withstand sudden shocks. oil boxes are cast on the 
8 sectors, from which the front wheel bushes are con- 
stantly supplied with oil. The steerage chains are secured at both 
ends with double nuts and split pins, all of ample dimensions. 
The front wheels are fitted with chilled bushes running on case- 
hardened axle ends. The width of the cab inside is 6ft. 6in. 
A seat is arranged at the back end, on springs, to carry four 
passengers, There are sliding doors at the of the cab for 
taking in fuel, &c. 

An eye-witness supplies us with the following somewhat 
graphic report of the test made by the Government Inspector. 

“T wish you had been with us on the Monday when the 
inspector came. ‘We had a grand run. from the pppo- 
site end of Leeds—three miles from works—about 3.30 p.m,, 
and ran about eight miles over cross-country roads, where the 


track was just about the width of the engine, and we had some 
very steep pinches, plenty of them 1 in 10, both to go up and 
Aown, byt no jong hills; some of them were 80 steep we had to 


| 


| 


| 


put the very slowest speed in gear to get up. However, the 
inspector was well pleased with the way the work was done. 
Just at the finish of the eight miles stretch we had to go down 
into the valley of the Wharfe, and it is no exaggeration to say 
that for a short distance the declivity was 1 in 6 or 7, and 


THE GENETIC BOILER, 


though we got down very well, I could not help wondering what 
the result would have been if the brake broken, We 
then had a mile or so of splendid road, buf could not get along 
at any Yc in consequence of hills traffic ; but after leaving 
the village of Harewood we hag four miles of straight road, 
wide enough, but with some long rises of about 1 in 20. We 
passed the first milestone in five minutes, the second ong in 


seven minutes, having had to stop to let a trap pass; passed the 
third milestone in six minutes, having also eased up to let some 
carts get out of the road; the fourth mile, in which most of 
the gradients were in our favour, we ran in barely five minutes, 
making four miles by the milestones in twenty-three minutes. 
The inspector was abundantly 
satisfied. 

“I omitted to say we had 
a 3 tons load behind the com- 
pound, and during the whole 
run of sixteen miles we never 
took in any water, but had as 
much left in the tank as would 
have carried us another four 
miles, and the one supply of 
coals in the bunker carried us all 

the way.” 


THE “GENETIC” MUL- 
TITUBULAR BOILER. 
Messrs. T. TowarD AND Co., 

St. Lawrence Ironworks, New- 

castle-on-Tyne, are introducing 

a new boiler, of which we give 

sections. It will be seen that 

this boiler, which is cylindrical, 
consists vertically of two parts 

—a lower part containing the 

fire-box, fire-door, and tubes, and 

an upper part of the same or 
different diameter, the two parts 
being connected by a large 
central water tube or neck, and 
also by circulating tubes ; the 
upper part serves as a steam re- 
ceiver, the water level extend- 
ing up into it. The fire-box is 
made as is usual in vertical 
boilers, but is much shorter, the 
space between the top of the fire- 
box and the topof the lower part 
of the boiler being occupied by 
fire tubes, which are inclined at 
an angle to suit the curvature 
of the tube plates. These tubes 
run in circles around the central 
neck, and discharge the hot gases 
into the space between the 
lower and upper part of the 
boiler. This space is enclosed to 
form a flue by means of a port- 
able casing or smoke-box doors 
around the circumferences of the 
two parts; the chimney takes 
its rise from any suitable part of 
this casing, according to the 
situation in which the boiler is 
fixed. Our engravings are 80 
clear, we think, that no further 
description is required. It is 
claimed that the boiler possesses 
the following advantages: Ex- 
traordinary strength, combined 
with great simplicity in construction, no flat surfaces, no 

— no parts liable to get out of order, economy in 5) 

and fuel, perfect accessibility for examination or repairs, highest 

evaporative efficiency, and considerably lower in price than any 

other boiler of equal power. 
The tubes, it will be understood, are put in from below, 

There is room enough left to expand them above, 
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WILKES’ METALLIC PAVING. 


THE streets of “Old London” at the recent Inventions 
Exhibition at South Kensington were paved with a material, 
in imitation of old worn boulder stones, and red, herring-boned 
brickwork, all in one piece from one side of the street to the 
other. The composition is made by Wilkes’ Metallic Flooring 
Company, out of a mixture consisting chiefly of iron 
slag and Portland cement, a compound possessing proper- 
ties which won the only gold medal given for paving 
at that Exhibition. At the present time the colonnade in 
Pall Mall, near Her Majesty’s Theatre, is being laid with this 
paving, which is also being extensively used in London and the 
provinces for roads, tramways, and flooring; the composition 
is likewise sometimes cast into artistic forms for the ornamen- 
tation of buildings, or into slabs for roofing, facing, and other 
purposes. The subway from the Exhibition to the District 
Railway is laid with the same material. 

The works of the Wilkes’ Metallic Flooring Company are in 
the goods yard of the Midland Railway Company at West Ken- 
sington. About three years ago the Wilkes Company united with 
the Eureka Concrete Company, which had been established five 
years previously. The Portland cement, before it is accepted at the 
works, is tested by means ofan Aidie’s machine. Thegeneral strain 
the set cement is required to bear is 750 lb. to the square 
inch. All samples which will not bear a strain of 500 lb. are 
rejected. The various iron slags are carefully selected, and 
rejected when too soft, and at the works a small percentage 
of black slag, rich in iron, is mixed in with them. The 
lumps of slag are first crushed in a Mason and Co.’s stone 
breaker, and then sifted through jin, jin., and ,;in. wire 
meshes into these three sizes for mixing. Next the granulated 
substance is thoroughly well washed with water to remove 
soluble matter and impalpable dust, and afterwards placed 
where it is protected from the access of dust and dirt. The 
washing waters carry off some sulphides, as well as mechanical 
impurities. The Portland cement is not used just as it comes 
from the works, but is exposed to the air in a drying room for 
about fourteen days, and turned over two or three times during 
that period. The slag is also turned over three times dry and 
three times wet, and mixed with the Portland cement by 
means of water containing 5 per cent. of “ Reekie” cement to 
make the whole mass set quickly. The mixture is then turned 
over twice and put into moulds ; each mould is first half filled, 
and the mixture then hammered down with iron beaters. 
The rest of the composition is then poured in, beaten down, 
and the whole mould violently jolted by machinery to shake 
down the mixture and to get rid of air holes. While it is still 
wet the casting is taken out of the mould, its edges are cleaned, 
and after the lapse of one day it is placed in a bath of silicate of 
soda ; should the casting be allowed to get dry before it is 
placed in this bath no good results would be obtained ; it is left 
in the bath for seven days. When delicate stone carvings have 
to be copied, the moulds are of a compound of gelatine, from 
the flexible nature of which material designs much undercut 
can be reproduced. For the foregoing particulars we are 
indebted to Mr. William Millar, the working manager at West 
Kensington. Sometimes the composition is cast in large heavy 
slabs, moulded on the top to resemble the surface of roads of 
granite blocks. A feature of the invention is the rapidity with 
which the composition sets. For instance, the ager states 
that a roadway was finished at the Inventions Exhibition at 
seven o’clock one night, and at six o’clock next morning four or 
five tons of paper in vans passed over it into the building, 
without doing any harm to the new road. laying 
down roads, much of the preparation of the material 
is done on the spot, and the composition, after being put down 
unsilicated in a large layer, has the required design stamped 
upon its wet surface by means of wooden or gutta- 
percha moulds. As regards the durability of the composition, 
Mr. T. Grover, one of the directors, says that the company 
guarantees its paving work for ten years, and that the paving, the 
whole of the ornamental tracings, and some of the other work 
at Upton Church, Forest Gate, Essex, were executed by means 
of Wilkes’ metallic cement three years ago, and will now bear 
examination as to its resistance to the action of weather. Some 
of this paving has been down in Oxford-street, London, for more 
than six years. Mr. A. R. Robinson, C.E., London agent of the 
company, states that the North Metropolitan Tramway Com- 
pany has about 25,000 yards of it in use at the present time, 
and that the paving is largely used by the War-office for cavalry 
stables. The latter is a good test, for paving for stables must 
be non-slippery and have good power of resisting chemical 
action. 

Three patents have been taken out in relation to this inven- 
tion. The first of them, No. 2886, March 4th, 1885, by William 
Millar and Christian Fair Nichols, for “Improvements in the 
means of accelerating the setting and hardening of cements,” 
takes advantage of the hydraulicity of certain of the salts of 
magnesia, by which the cements set hard and quickly while 
wet. For accelerating the setting of cements they use carbonate 
of soda, alum, and carbonate of ammonia ; for indurating or 
increasing the hardening properties of cements they use 
chloride of calcium, oxide of magnesia, and chloride of 
magnesia or bittern water ; for obtaining an intense hardness 
they use oxychloride of magnesia. The inventors do not 
bind themselves to any fixed proportions, but give the following 
as the best within their knowledge. For coloured concretes for 
casts or other pu they use :—Carbonate of soda, 8°41 ; 
carbonate of ammonia, 1°12; chloride of magnesia, ‘28; borax, 
56; water, 89°63; total, 100°00. For gray concrete for any 
purpose they use :—Alum, 8°46 ; caustic soda, ‘28 ; whitening 
or chalk, 56; borax, ‘56; water, 90°14; total, 100°00. For 
floors or slabs in situ they add to cement, well mixed and in- 
corporated with any required proportion of agglomerate for a 
base, liquid composition of the following proportions :—Oxide of 
magnesia, ‘29; chloride of magnesia, ‘29 ; carbonate of soda or 
alum, 4°74 ; water, 94°68; total, 100°00. Articles manufactured 
by the invention are afterwards wetted with chloride of calcium 
and placed in a bath containing a solution of silicate of soda or 
chloride of calcium. The strength of the chloride of calcium is 
equal to about 20 deg. specific gravity. 

The second patent is dated June 11th, 1885, No. 7148, taken 
out by C. A. Wilkes and William Millar, for “an improved 
metallic compound for flooring, paving, and other purposes,” 
and has for its object to provide a paving compound which is 
not slippery or liable to soften in hot weather, which sets 
rapidly, and is durable. Acccording to the patent three 
of blast furnace slag are added, one part of hydraulic cement, 
and enough water to give the proper consistency. To each 
gallon of water used is added one part of bittern water, the 
dregs from the manufacture of sea salt, or one part of 
brine, or about 5 per cent. of carbonate of soda, and 
23 per cent. of carbonate of ammonia, In the compound 
they sometimes use potash in the proportion of about 5 per cent. 
of the carbonate of ammonia and carbonate of soda, and when 
potash is used with bittern water or brine, the proportion of 


the latter is correspondingly reduced. The compound is of a | 
blue-gray colour; but when a more striking colour is desired, | 
red or yellow oxide of iron may be added. When more speedy | 
induration is necessary they add about 1 oz. of copperas to | 
every gallon of compound used. The claim is the admixture of | 
bittern water, carbonate of soda, and carbonate of ammonia | 
with the washed slag and cement. | 
Another patent of the same date, taken out by C. A. Wilkes, | 
No. 7149, relates, in laying in situ any metallic or other | 
materials for street roadways, to completing the convenience 
thereof by roughening or grooving the surfaces, The concrete 
is laid in a plastic condition upon a bed of hard core, broken 
stone, or preferably rough concrete. For footpaths the material 
may be laid in convenient sections, say 4ft. to 8ft, square and 
2in. to 4in. thick, and in order to allow for the expansion of the | 
material during the setting of the sections or subsequent varia- | 
tions in temperature, he the joints between the | 
sections with a layer of felting cloth or.other compressible | 
material, thus forming expansion joints. Sometimes he | 
slightly roughens the surface of the material, to give better 
foothold to pedestrians. Sometimes the grooving is made | 
in imitation of ordinary granite paving setts. In tram- | 
way pavement there are ves to give a grip to the horses’ 
feet, and a slight camber between the rails. He states in the , 
patent that a great advantage in laying a pavement by the 


method is, that when any repairs are necessary a piece of the) © 


exact size can be manufactured at the works, and stamped to 
the same pattern as the adjoining pavement, then placed at once 
in position on the removal of the worn portion, thus saving the 
time necessary for the setting of the concrete on the spot. 

Messrs. David Kirkcaldy and Son furnished to the Wilkes’ 
Paving Company the accompanying certificate as to results 
obtained by testing samples of its paving material for fireproof 
staircases. 

Results of Experiments to ascertain the Resistance to Bending 
Stress of twelve Slabs of Wilkes’ Metallic Pavement. 


‘Dimensions, 
Test No. Description. Span. proadth. Depth. 

R. | in. in. Ibs, 
550L Window heads | 3026 
5500 | 86 4°80 x 10°15 2889 2301 
5499 2486 ) 
5504 Thick steps 5873) 
5502 | 80 12'15x 6°19 4943 - 5081 
5503 4927 J 
55° 5 Thin steps 822) 
5506 30 12°15x 2°10 S19 - 823 
5507 627 
5510 Landing | 5044 
5508 70x 4°95 «3963 +4179 
5509 3531 ) 


Results of Experiments to ascertain the Resistance to Thrusting Stress of six Slabs of Wilkes’ Metallic Pavement. 


| 


B Crooked slightly, Crushed, steelyard dropped. 
Test No.| Description. Dimensions. 
area. Stress. 8q. io. Sq.ft. | Stress, | Sq. in. Sq. ft. 
inches, sq. in Ibs. Ibs. tons. Ibs, Ibs. tons, 
1854 2°00 6°00 x 6°00 177,650 4934 $17°2 283,620 | 7878 506°6 
( wxkx?2 re-) | 
1856 i x 2°00 6°00 x 6°00 36°00 | 164,820 4578 294°4 271,430 7539 484°8 
b. 
1855 2°00 6°00 x 6°00 36°00 156,300 4318 266,370 | 7399 475°8 
Mean 166,256 4608 273,806 7605 489°0 
1857 5°00 6°00 x 6°00 86°00 | 98,200 2727 175°3 | || 4878 281°2 
(12x 12x 5 re-) | } 
1858 ducedto6x6-| 5°00 6°00 x 6-00 36°00 91,580 2542 163°4 148,260 4118 264°8 
fireproof floor. | 
1859 | | 5°00 6°90 x 6°00 33°00 | 88,470 2457 158°0 133,820 8717 239°0 
| Mean 92,773 75 165°6 146,536 4069 261°6 
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LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE, CHANCERY DIVISION. 
Before Mr. JUSTICE PEARSON. 

On Saturday judgment was given in the case by Mr. 
Justice Pearson. We break the thread of our report of 
the trial to give this important judgment in full. 

JUDGMENT. 

Mr. Justice Pearson: In this case Dr. Otto, the inventor of 
the silent gas engine, has brought an action one Mr. Robert 
Steel, and complains that Mr. Steel has infringed his patent. The 
infringement is not denied. The only defence to the action is that 
the patent is invalid. The case has been argued before me for four 
weeks, with some intervals, altogether for sixteen days, and I | 
desire, in the first instance, to tender my very sincere thanks, not | 
only to the counsel in the case, but to the professional witnesses, 
for the great assistance they have given me, and for the great | 
clearness and extreme patience with which they have endeavoured | 
to supply the Court with the information which the Court wanted. 
The t return I think that I can make to them is this. I will 
endeavour to state the conclusions I have arrived at, and my 
reasons for those conclusions, with so much clearness as shall enable 
them, if I have deviated into error, without difficulty to place their 
finger on the mistakes that I have made. I confess that I approach 
the decision of the case with considerable diffidence, because I have 
had to deal with branches of science with the very rudiments of 
which, I am sorry to say, my education has not made me 
acquainted. There is one other preliminary observation which I 
desire to make. This patent has come into controversy hefore, 
and on that occasion the validity of the patent was disputed, in 
the case of Otto v. Linford, which went to the Court of A yand 
in the Court of Appeal the patent was declared to be valid. It is 
perfectly true that, inasmuch as a Mr. Linford was the defendant 
in that action, and Mr. Steel was no party to it, the decision 
in that case is not binding upon Mr. Steel; but inasmuch as it is 
the province of the Court to construe the specification, I, sitting 
as a judge of first instance, am bound by the decision of the Court 
of Appeal upon the proper construction of the specification. I do 
not mean to say that there may be no cases in which it may be 
plain that the Court has arrived at the construction that is put 
upon the specification from evidence which has been given before 
it, and that if contrary evidence were given before me, or | 
additional evidence were given before me, to show that the 
evidence presented to the Court of Appeal in the case was 
either incorrect or not sufficient, I might not feel at liberty to 
depart from the decision of the Court of Appeal. But except in 
some very strong case of that kind I certainly should be, and should 
feel myself bound by the decision of the Court of Appeal, and, 
accordingly, in this case I intimated to the counsel that with 
regard to one of the objections taken in the course of that action, 
an objection to the specification on the ground that Dr. Otto had 
not, as it was Silapel, stated any proportions of the mixture with 
reference to the residuum that he intended to use, the Court had 
decided that that was no objection to the patent, and I feel myself 
bound by that decision. With regard to the question as to whether 
or not the patents then produced to the Court were anticipati 


cation of M. Beau de Rochas, Mr. Moulton, who has conducted 
this case for the defendant not only with singular ability, but with 
an admirable endeavour to avoid everything irrelevant to the case, 
and to confine his evidence and his argument to that which he 
desired to prove before the Court, admitted that he must withdraw 
the contention with . + to the second claim. Consequently, 
the only claim which the Court has to consider is the first. Dr. 
Otto’s first claim is in these words. He claims: “‘ Admitting to 
the cylinder a mixture of combustible gas or vapour with air 
separate from a charge of air or incombustible gas, so that the 
development of heat and the expansion or i of pressure 
produced by the combustion are rendered gradual, substantially as 
and for the purposes herein set forth.” 

The first objection, as I understand it, taken to this claim was 
this, that reading that claim, Dr. Otto alleges that he has described 
how to place an incombustible, and, if I may so say, pure mixture 
—an incombustible fluid or air—next to the piston, and between 
the piston and the charge, so as to alleviate the pressure and shock 
which would be produced if it were not there. And the first 
objection to this claim is this, that there is not in fact in Dr. Otto’s 
engine anything like a pure incombustible fluid orair there. The 
next objection taken was this: That if, as was alleged, the mix- 
ture, when the whole charge and the residuum are taken together 
in Dr. Otto’s cylinder, be heterogeneous, then the description 
contained in this claim is quite wrong; because it says that the 
development of heat and the expansion or increase of pressure 

duced by the ion are rendered gradual. It was said by 
Mr. Moulton with considerable force, if you allow the mixture to 
be homogeneous, then I admit that there is a slowness or a gradual- 
ness of combustion; but the moment you allege that the mixture 
is not homogeneous, then there is no gradual development of heat ; 
there is no gradual expansion of pressure; no ual increase of 
pressure; and if you say the effect is to support the pressure after 
the maximum pressure, and to make the descending line in the 
diagram shown by the indicator to be more gradual than it would 
be if that which you call increase of pressure were not there, _ 
ought to substitute the word ‘“‘ decrease” for ‘* increase,” and to 
say that there isa gradual decrease of pressure. I hope I have stated 
i: Moulton’s objections fairly. I certainly have endeavoured to 

0 80. 

Now, in order that I may consider their validity, I must look 
myself at the specification. It was r through at considerable 
length by the Attorney-General, and I do not mean, therefore, to 
go through the whole of it, but to point out one or two passages 
which I think are sufficient to show the reasons for the conclusion 
at which I have arrived. On page 3 Dr. Otto says this :—‘* Acccrd- 
ing to the present invention, a combustible mixture of gas or vapour 
and air is introduced into the cylinder, together with air or other 
gas that may or may not support combustion in such a manner 
that the particles of the combustible mixture are more or less dis- 

in an isolated condition in the air or other gas, so that on 
ignition, instead of an explosion ensuing, the flame will be commu- 
nicated gradually from one combustible particle to another, 
thereby effecting a gradual development of heat and a correspond- 
ing gradual expansion of the gases, which will enable the motive 
wer so produced to be utilised in the most effective manner.” 

'o my mind nothing can be more opposed to the idea of a pure 


or whether I could look into the question as to whether they were 
anticipations or not, I will offer one or two observations, when I 
come to that part of my judgment. For the first part of it, I con- | 


sider — unfettered entirely by anything that took place in | 


Otto rv. ford, considering as I do that the points that have been 
argued before, were not argued before the Court of Appeal in that 


case. 

The earliest patent for a gas engine that has been introduced at 
the trial of this action is a patent by Mr. Wright in the year 1833, 
Whether there were earlier patents or not I do not know, but cer- 
tainly from the date of that patent down to the present time the 
way in which motive power has been obtained has been this. Ina 
cylinder in which a piston moves a charge of combustible and 
air is fired at one end. The expansion of the gases uces at 
once pressure, the piston is moved to the other end, and it is 
then either brought back by another charge fired at the other end, 
or it is brought back by the momentum of the fly-wheel to 
which the piston is attached. The charge fired at either end is 
identical in composition, and inasmuch as in Dr. Otto’s engine he 
uses only a charge at one end, I may dismiss altogether an 
considerations of engines that act with double charges. I t ink 
that is all that it is necessary for me to state, in order that what I 
am now poing to say with regard to this present patent may be 
intelligible, 

Dr. Otto, in 1876, took out this patent, through Mr. Abel, for 
improvements in gas motor engines. And his claim, which is 
the claim that has been impeached in this action, I will read in a 
minute. I say that is the claim which has been impeached in this 


action, because although there was an attempt made to impeach 
the second claim also, when I rejected the ajmission of the publi- 


| Otto, in which, so far 


tible layer of air or pure air than that statement of Dr. 
from saying that there will be no 
combustible matter near the piston, he says most distinctly that 
when the charge enters, the combustible particles of that charge 
will be dis through the cylinder, But there is another word 
there to which I desire to call attention, because I think it meets 
Mr. Moulton’s second point. He says this:—‘‘Instead of an 
explosion ensuing, the flame would be communicated gradually 
from one combustible icle to another.” What is the meaning 
of the word ‘‘explosion” there? I had a great deal of evidence 
before me as to the proper meaning of the word ‘‘explosion.” I 
do not think it necessary to refer to that. I am looking simply 
at what the specification means, and I think in so doing the 
specification ought to construe itself. Now when he says: “ Instead 
of an explosion ensuing, the flame will be communicated gradually 
from one combustible particle to another,” does he not plainly 
mean that—instead of there being a perfect and active combustion 
at first—not that there will be no explosion; because if there were 
no explosion there would be no power or very slight power gene- 
rated; but that after the first ignition—it may be, if you please 
in popular language, to a certain extent an cate -teaee would 
be a subsequent combustion spreading from one particle to another _ 
through the whole of the chang up to the piston. And that, to 
my mind, is supported by other parts of the specification. I turn 
to page 4: ‘*On the ignition of the per the combustion at and 
near the port C is comparatively rapid.” That seems to me, 
therefore, to point to a certain amount of explosion, in popular 
language; “‘but as the ignition extends towards the front of the 
charge it proceeds more and more slowly, owing to the greater 
dispersion of the combustible particles, @ gradually aenens 
pressure thus produced by the gradual expansion of the products o' 


| 
| 
| 
| 
| 
| 
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combustion, and also of the surrounding fluid due to the heat 
evolved, causes the piston to completeits outstroke.” Then, omitting 
some part, it goes on in this way : ‘‘ By this mode of operating shock 
resulting from sudden — is avoided, partly through the dis- 
persion of the combustible charge as described, and partly because 
the first admitted charge of air which does not become completely 
mixed with the combustible charge acts as a cushion between this 
and the piston”—I look at these words —‘‘ the shock resulting 
from sudden explosion is avoided.” What is the meaning of that? 
To my mind it is plain that what he intends to say is this:— 
Whereas if you fire off the whole of a very explosive charge at one 
moment in the cylinder you would have a shock, if you fire off that 
charge in such a way that although there is an explosion at the 
commencement you do not explode the whole matter, but burning 
part of the matter ot first, you burn the residue of it at a later 
period, you avoid shock, and you get an increase of pressure 
towards the end which supports, therefore, the motive power. To 
my mind the whole theory of Mr. Moulton’s on which that part of 
the defendant’s case was launched—and as I shall show on which 
it proceeded apparently in the minds even of his witnesses in 
preparing to giv their evidence in this case—was based on an 
entire misapprchension of the specification and of what Dr. Otto 
claimed, I think, therefore, the first charge against this claim, 
namely, that it describes that which does not and could not exist, 
is not well founded. Dr. Otto does not claim putting between his 
charge and the piston and keeping up to the moment of ignition a 
ure incombustible layer of air. I think also the second objection 
is wrong subject to the remark that Iam about to make. I think 
that if Dr. Otto’s theory is right, his use of the word “‘ increase ” 
of pressure is not to be found fault with; but, of course, that 
may depend to a certain extent upon whether Dr. Otto is right 
that his mixture becomes eventually heterogeneous, and not 
homogeneous, The Atterney-General claims for him that his 
mixture is heterogeneous. Mr. Moulton says that if it be anything 
it is ES ay and I think, therefore, that the next step that 
I must take is to consider whether, when the charge is fired in 
Dr. Otto’s engine, the whole charge inside the engine—by which 
I include the residuum with the charge—is homogeneous or 
heterogeneous. Before I do that, I should say one word upon the 
— of air or residuum. The Attorney-General suggested 
that I ought not to take residuum as applying to the first figure 
ofthe patent. He said, and said accurately, that in the third figure 
there was provision made by the conical shape, and prolonged 
shape of the cylinder for keeping the residuum in, but that, inas- 
much as in the first figure the piston went down to the end of the 
cylinder, there was no provision there for keeping in what was 
called in Otto v. Linford a notable quantity of residuum, and that 
I ought, therefore, to apply this first claim to the drawing in of air 
only, and not to the admission of residuum. I intimated to him 
that I thought I could not do so, and I remain of that opinion. It 
seems to me that whether you draw in air, or whether you leave in 
residuum, you produce exactly the same effect, and, looking to the 
whole of the patent, I think that every word of it is satisfied just 
as much by leaving in residuum as by drawing in air; and it seems 
to me that, in order to obtain that residuum, you fire off a charge 
first in order to get that residuum, and then leave it in in front of 
the ge you are going to admit, = have, in fact, admitted a 
charge of residuum in front of your charge which is to explode. 

The next question, and a question which was fought, not with 
more ardour than was necessary, but certainly with very prolonged 
energy, was the question as to what this mixture is just at the 
moment of ignition. Has it b h g , or does it remain 
heterogeneous ’ That it is neither one nor the other, I think every- 
body will admit, and that it is absolutely impossible to produce in 
the Otto engine a charge of gas and air, which I was told came in 
at the rate of between 60 and 110 miles an hour, and yet that that 
charge so coming in shall remain absolutely distinct from the 
charge of residuum that it finds in the cylinder. The defendant’s 
case was this. He said that coming in at that rate it would 
naturally go in a direct line up to the piston. It would then im- 
pinge upon that piston, turn round in curls, if I may say so, and 
mix completely with the residuum, so that the whole charge in 
the cylinder would become one perfectly united mass of air and 
combustible gas. On the other hand, Dr. Otto says that is not 
so; no doubt a certain portion of the gas from the charge penetrates 
the residuum, and if it did not do so my claim would be useless, 
and my patent an absurdity, and it is simply because some of the 
gas does penetrate the residuum, and that I am able, therefore, to 

urn it at a later period, that my patent is a useful patent, 
and that my claim altogether is feasible. It is very difficult 
to look inside the cylinder and to see what takes place 
there. I can only judge of it by such facts as have been 
— by the evidence, and on those facts J must endeavour to 
orm the best conclusion I can. There were three experiments 
that were tried in order to ascertain what the mixture was imme- 
diately before ignition; the one was the analysis performed by 
Professor Dewar, and, as far as I can judge, that is the most satis- 
factory, to my mind, of all the experiments. He did this: he took 
samples of the gas from three different points in the cylinder, one 
close to the charge, one a little way removed from the charge, and 
the other close up to the piston. I need deal with one of those 
only, because one will show, to my mind, the reasons why I have 
come to the conclusion which I shall state. At the port he found 
10 per cent. of combustible gas; in an intermediate point—I leave 
out decimals—he found 7 per cent. of combustible gas, and close 
up to the piston he found 5 per cent. of combustible gas. That is 
exactly what you ought to find, if Dr. Otto’s theory is right. The 
second experiment was the experiment of the eudiometer, which 
was tried, I think, by Sir Frederiok Bramwell and Mr. Imray. 
That consisted in taking gas from the cylinder, practically at the 
same points from which Professor Dewar took it; but instead of 
analysing the gas when so taken, it was put into an instrument, 
which was not described to me and which I know not, and tried to 
show its capacity for ignition, and the result was this, that the gas 
taken close to the port ignited at once; the gas taken at the inter- 
mediate point ignited slowly and with difficulty, and that the gas 
taken close to the piston would not ignite atall. These two experi- 
ments, therefore, confirmed each other. 

The third experiment was tried by the defendant, and that was 
what has been called very conveniently the platinum experiment. 
The platinum experiment is, to my mind, an exceedingly ingenious 
experiment, but it started, to begin with, on the supposition that 
the layer of air next to the piston was incombustible; and the 
object of the platinum experiment was to show that it was not 
incombustible. The experiment was this. Mr. Clerk attached 
to the end of the piston a small piece of coiled platinum 
wire, extending from the piston not more than jin. The 
size of the wire—not the exact wire—was shown to the 
Court. It was very thin indeed, exceedingly small, and it would 
occupy a very little space. That wae connected with an electric 
battery, and in four several experiments it was heated to different 
heats. It was heated first by one cell ; it was heated a second 
time by something above one cell and less than two cells ; it was 
heated to two cells ; and it was heated to three cells. The lower 
heat was what was called a red heat; the higher heat was a white 
heat. The first heat, I think, was 1100 deg. Fah. The higher 
heat which was got, I think, was as high as 1800 deg. Fah. Attach- 
ing that to the end of the piston, it was said—If now the theory 
which the defendant believed was Dr. Otto’s theory be true, there 
cannot, by any possibility, be any combustion close to the piston, 
because according to Dr. Otto’s theory, what he has there is an 
incombustible layer absolutely unaffected by the charge which he 
puts in, They accordingly tried it in that hy and they then 
moved the piston lower down, and at last got it down to the place 
where it would compress the charge. I had produced to me several 
diagrams of the working of the engine in that way, and it was 
stated tome that you could so moderate the heat of the platinum 
wire that you could get it to work in such a way that no firing 
should take place until oe t the piston down exactly to where 
the piston would go, ordinarily compressing the charge in an Otto 


engine ; and that then it would work the instrument in the 
normal way in which it is worked under the ordinary system 
described in Dr. Otto’s patent. In order to prove this different 
diagrams were produced to show the working of it. When you 
look at those diagrams, they are so absolutely abnormal that the 
merest tyro who had once seen Otto diagrams could not for one 
moment mistake them for Otto diagrams. I do not myself possess 
the knowledge which would enable me to account for the diagrams 
which were produced to me, or to say to what cause I ought to 
attribute their variety. I can only say that the diagrams, so far 
from being Otto diagrams, are as various in their different forms 
as the moods of the most capricious fairy. I do not pretend to 
account for them. I should have thought that if the mixture 
were homogeneous, as Mr. Moulton laboured to show that it was, 
you then might have had—I do not say the Otto diagrams, but I 
say diagrams as regular, comparatively, as the Otto diagrams, 
because, working with the same heat of the platinum from time to 
time, and with the same homogeneous mixture, you ought, to my 
mind, as far as I can understand this matter, to have had the 
ignition in the same place, wherever that took place in the cylinder. 
You ought to have had the diagrams showing that, and you ought 
to have had uniformity between them. on therefore, this 
platinum experiment aside, except so far as to say that if it shows 
me anything it seems to me to show that the mixture is not 
homogeneous but must be heterogeneous. Judging as fairly as I 
am able todo from those experiments, I come to the conclusion 
that the mixture is heterogeneous and not homogeneous. But 
the moment I said to Mr. Moulton that it seemed to me that the 
mixture was rather homogeneous than pure, Mr. Moulton imme- 
diately said, if that be so the case is mine; and he then turned 
to another part of his subject, which he argued with very great 
ability, and he said, now let me look then at what your theory is. 
If you have nota layer of pure air between the charge and the 
piston you must have one that is either homogeneous or hetero- 
geneous, and what have you got? You put in your combustible 
charge, and in front of it you have the residuum. You are doing 
exactly the same thing which Lenoir did. Lenoir put in his 
charge and left what residuum he could not drive out in front of 
it. You say that you put in a stronger charge and that you put 
in residuum in front of it. Be itso. You use the residuum there- 
fore merely as a diluent. How does that distinguish your engine 
from the Lenoir engine? Taking the average strength of the mix- 
tures that work in the Lenoir and the Otto, the Lenoir works with 
1 to 12; you work with 1 to 8, but in addition to 1 to 8 you have so 
much residuum as brings it up to the 1 to 12 in the Lenoir engine, and 
you have, therefore, practically in your engine exactly that which 
you have in a Lenoir engine, use the additional inert matter 
that is to be found in the Lenoir engine is made up in your engine 
by the residuum which you put in or leave in. Where is the 
difference? Paullum sepulte distat inertie celata virtus. The 
difference seems to me to be this, and it is a very great one—the 
difference in the arrangement. In the one case in the Lenoir 
engine you have a homogeneous charge of 1 to 12 all mixed 
together; in the other you have a mixture of 1 to 8 for the 
combustible charge, and I take it sufficient residuum to make 
it equal to 1 to 12 in the Lenoir engine. But the arrange- 
ment is so different that the effects must necessarily, to 
my mind, now that I have heard all the evidence, be very 
different. The 1 to 12 explosion in the Lenoir produces, 
admittedly, but very small power; the 1 to 8 produces so much 
— that if you had not the residuum in front of it, you would 

ve the most violent shock; and I suppose I may say, before 
very long, you would knock your engine to pieces; but 
having the residuum in front, which operates as Dr. Otto says 
in his patent, it takes off the shock, keeps the combustion alive, 
and sustains the pressure. You get afar greater power than you 
get in the Lenoir engine, which is shown by the more gradually 
descending line of diagram, as opposed to the quickly descending 
lines in the Lenoir engine. The differences in the effect of what I 
may call the arrangement of the charges are these: that in the 
Lenoir engine you would get uncertain firing, slow firing, late 
firing, extra consumption of gas, and moderate power ; whereas in 
the Otto engine you get certainty of firing, rapid firing, early firing, 
great diminution of the consumption of gas, and an extraordinary 
increase of power. It seems to me to be impossible to say that 
the two things can be the same, when the results of them are so 
exceedingly different. I come, therefore, to the conclusion, on this 
part of the case, that the mixture is heterogeneous and not homo- 
geneous ; and that, even if Mr. Moulton be accurate in saying that 
the residuum is used as a diluent, it is used under such very differ- 
ent circumstances that you cannot say that one is comparable to 
the other. 

The last part of the case, which gave me, towards the end of it, 
greater difficulty, was the question of anticipation. When the case 
was before the Court of Appeal in Otto v. Linford, the previous 
patents that were produced were the Lenoir patent and Barnett’s 
patent, and, I suppose, Hugon’s patent as well. I may at once 
correct an omission in what I have said by saying that, although I 
have left out Hugon’s name, I have done so because Lenoir’s name 
has been used throughout the argument before me, there being, 
az I understand it, no real difference between the Lenoir engine 
and the Hugon engine, except that the Hugon engine has a better 
apparatus for lighting, and is lighted by flame instead of being 
lighted by electricity. Now, with regard to the Lenoir patent, on 
the question of anticipation, I do not need to inquire whether I am 
bound by the decision of the Court of Appeal, when it found that 
Lenoir’s was not an anticipation of Dr. Otto’s patent; because I 
have already come to the cenclusion, for the reasons I have already 
stated, that Lenoir’s patent is not the same as, or anything like, 
Dr. Otto’s patent. ith respect to Barnett’s patent that was 
before the Court of Appeal also, and it may be that I am, 
properly speaking, precluded from looking at Barnett’s patent, 
in order to consider whether Barnett’s patent is an anticipa- 
tion of Dr. Otto’s or not, but, even if I had to consider that 
matter, in spite of the respect that I feel for Barnett as an inventor, 
notwithstanding all that the Attorney-General has said with 
regard to the obscurity in which his patent had rested for fifty 
years nearly, I should come to the same conclusion as the Court of 
Appeal did, namely, that if Barnett does anything by his patent, 
it is to tell you to get rid of the residuum instead of retaining it. 

The patent which struck me as seeming more like Dr. Otto’s 
patent than any other, was Million’s patent, which was not before 
the Court of Appeal; but, having considered the matter, I think 
the Attorney-General’s account of the meaning of that patent is 
the right one, and that M. Million did not intend to use the 
residuum. The whole of the specification which it is important to 
read is to be found on page 10, and is the ‘‘ Third means of em- 
ploying gases as motive agents.” He says this: ‘‘ Instead of intro- 
ducing cold gases into the cylinders during a certain portion of the 
stroke and igniting them afterwards when the induction ceases 
which takes place according to the firstly described method, another 
arrangement might be adopted. The motive cylinder might be 
made longer than necessary, in order that the piston shall always 
leave between it and the end of the cylinder a greater or less space 
according to the pleasure of the constructor, such as one-fourth 
or one-third more or less of the volume generated by the motive 
piston, This space is called by the inventor a cartridge. On open- 
ing the slide valve the gases would be allowed to enter suddenly 
from the — reservoir into this cartridge towards the d 
point, and this induction having ceased an electric spark would 
ignite the gases in the cartridge by which the driving piston would 
be set in motion.” It seems to me that he contemplates nothing 
but gases entering the cartridge: he contemplates as soon as the 
gases have filled the volume left by the L gow those gases being 
ignited by the electric spark. I can find nothing in that, there- 
fore, at all comparable to Dr, Otto’s plan for drawing in first either 
incombustible fluid such as residuum or air, and packing that in 
front of his charge in order to get the benefit when the charge is 

. There was no other anticipation suggested. I think I have 
dealt as far as my powers enable me with the whole of the case, 


ead | Aston, suggests that in t 


I come to the conclusion that the first claim is strictly accurate, 
according to Dr. Otto’s specification. I come to the conclusion that 
the mixture when fired in Dr. Otto’s engine is heterogeneous in its 
composition and not homogeneous. I come tothe conclusion that the 
firing of that charge in Dr. Otto’s engine with the residuum in front 
of it—the whole composition being made heteroget h tly 
the effect which Dr. Otto describes in his first claim. I alsocome to 
the further conclusion that Dr. Otto’s invention has not been 
anticipated by any of the specifications which have been put in 
before me, and I therefore decide that Dr. Otto’s patent is a valid 
and good patent. That being so, and the infringement being 
admitted, Pee must be the usual decree for an injunction, with 
the usual consequences, acoording to the ordinary frame of the 
orders of this Court, and of course I must make the decree with 
costs, which must be allowed on the higher scale. 

I presume, Mr. a you will probably ask me to 
certify that the validity of the patent came into question in the 
course of this action ? i 

The ATTORNEY-GENERAL : If your lordship pleases, 

Mr. Justice Pearson: I wish to suggest to you what has 
occurred to me on that point. Especially having regard, not to 
the little difficulty I had, but to the greater difficulty I might have 
had with regard to the decision of Otto v. Linford, I think I ought 
to certify that the validity of the patent came into controversy 
here so far as regards the first claim, so that in any future trial 
nobody may be fettered by supposing that something came into 
controversy before me which did not. : 

The ATTORNEY-GENERAL : I am much obliged to pare. 
I have also to ask your lordship for a certificate, which is only a 
formal one. 

Mr. Justice PEARSON: The Registrar suggests that inasmuch as 
you have got one certificate you are not entitled to another. 

The ATTORNEY-GENERAL: I venture to think it is not necessary 
because it was given in Vice-Chancellor Bacon’s action; but, my 
lord, it might be said afterwards that different parts of the patent 
had been attacked, and, I venture to think it is of importance to 
have a certificate in each action in which the validity is tried. 

Mr. JusTICE PEARSON : I agree with you, and if you ask me for 
it 1 shall give it to the extent to which I have said. - 

The ATTORNEY-GENERAL: I quite understand that the validity 
of the patent, so far as the first claim is concerned, came in ques- 
tion. Son, I have to ask your lordship for a formal cate 
under Section 27 that the plaintiff has proved his breaches. That 
merely means that he has proved the infringement. 

Mr. Justick PEARSON: They have admitted that. ‘ 

The ATTORNEY-GENERAL: _ lordship pleases, I ask for 
that. Then I have toask your lordship for an order under Section 31 
of the Patent Act. I will tell your lordship at once that if your 
lordship came to read the section, I do not think it is necessary, 
but it is this:—“‘In an action for infringement of a patent, the 
Court or a Judge may certify that the validity of the patent came 
in question, and if the Court or a Judge so certifies, then in any 
subsequent action for infringement the plaintiff in that action, on 
obtaining a final order or judgment in his favour, shall have his 
full costs, charges, and expenses as between solicitor and client, 
unless the Court or Judge trying the action certifies that he ought 
not to have the same.” Now, my lord, I have here, as your lord- 
ship knows, the order of Vice-Chancellor Bacon, which I, of course, 
will put in. 

Mr. JUSTICE PEARSON: What strikes me is this. I have decided 
this case on evidence that was not before the Court on the former 
occasion. 

The ATTORNEY-GENERAL: But I want respectfully to point this 
out. The statute gives us the right. ‘ : 

Mr. Justice PEARSON : Then it assumes, I think I must take it, 
that the validity of the patent is impeached on the same grounds 
on which it was impeached before, and nothing would be more 
just than that the costs as between solicitor and client should be 
given them. I give you costs on the higher scale. 

The ATTORNEY-GENERAL: Your lordship does that? : 

Mr. JusticE PEARSON: Yes, costs on the higher scale, certainly. 

The ATTORNEY-GENERAL: Then I have to ask your lordship for 
an order for the repayment of the money which was paid into 
Court by the plaintiff as a foreigner. 

Mr. JusTICE PEARSON: Yes. 

The ATTORNEY-GENERAL: Then I ask = lordship for the costs 
of the shorthand writers’ notes, which, I think your lordship will 
agree, have been of great use, 

Mr. JusTIcE Pearson: Certainly. 

The ATTORNEY-GENERAL: Then I ask your lordship to direct an 
account of profits—we elect to have that—and also to fix a time 
within which the gas engines in the possession of the defendants 
shall be given up or rendered unfit for use, according to the 
invention. 

Mr. Justice PEARSON: What time do you want? 

Mr. GRAHAM: My friend, Mr. Moulton, has been obliged to go 
away, on account of his health. 

Mr. JusTIcE PEARSON : I am very sorry to hear that. ? 

Mr. GraHam : He has been, practically, overworking himself in 
this case, and I have been taken by surprise. I did not know I 
should be left to mention this on the last day. What I am now 
instructed to ask your lordship is that the injunction should be 
suspended until we have had time to carefully consider with Mr, 
Moulton the judgment your lordship has given this morning? _ 

The ATTORNEY-GENERAL: There is no question of suspending 
the injunction. My learned friend may have a month to consider 
whether he will appeal before we enforce the order as to costs. 

Mr. GRAHAM: That is all I want. : 

Mr. JusTICE PEARSON: Of course, you have a right to go on. 

The ATTORNEY-GENERAL: He can scarcely ask for suspension. 

Mr. Justice PEARSON: I cannot suspend the injunction. 

Mr. GRAHAM: It has been done in previous cases. : 

Mr. Justice PEARSON: This is the second action in which the 
Court has declared in favour of the patent. . 

The ATTORNEY-GENERAL: The third. Ons 

Mr. GRAHAM: With great deference I submit this is not the 
second nor the third, but it is practically a new action, because the 
thing has been fought on different particulars of objections, and at 
all events whether it is the third or the first, it is an action of 
extreme difficulty, and in the absence of my friend, Mr, Moulton, 
I think your lordship might ~~ the injunction until we have 
had the opportunity of carefully considering your lordship’s 
judgment with Mr. Moulton—say for three months. : 

My friend, 


The ATTORNEY-GENERAL : That could not be done, M; 
Mr. Graham, says he is taken by surprise by my friend Mr. 
Moulton’s absence. He well deserved and wanted a holiday, but 
his intention to go away had been fixed long before, and I knew 
the day he was going. 

Mr. GRAHAM: Not to my knowledge. b Mie 

Mr. Justice PEARSON: The only thing I can do for you is this. 
At the present moment I must make the order as I have stated it. 
If you wish to d the inj ion you must make a positive 
motion for that. That will enable you to do so, when Mr. Moulton 
is, as I hope he may be, happily restored to us. ‘ 

Mr. GRAHAM: If I may venture to say so the motion shall be 
made as soon as ible after Mr. Moulton returns. 

Mr. ASTON: Meanwhile the injunction goes. 

Mr, GRAHAM: I beg your lordship’s pardon. My friend, Mr. 
i meantime the injunction goes. I under- 
stood your lordship to suspend the injunction until Mr. Moulton 
has come back, 

Mr. Justick PEARSON : No. i 

The ATTORNEY-GENERAL : I ask your worship to fix a month as 
the time within which they shall give up or render useless the 
engines, because that will cover the period within which my friend 
can make the application. i 

Mr. GRAHAM: That might fairly stand over until Mr. Moulton 


portunity of moving. 
: say so—a month. Then that will 
be the date—a month within which the engines shall be given up, 
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THE SAGGING OF WIRE ROPES. 
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Sir,—Can any of your readers tell me how much a steel wire rope 
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THE ROYAL AGRICULTURAL SOCIETY. 


Mr. Jenkrns, the secretary to the Royal Agricultural 
Society, has been compelled to call attention to the grow- 
ing dissatisfaction manifested by the members of the Royal 
Agricultural Society concerning the method in which 
prizes are awarded. At the last meeting of the Farmers’ 
Club, when the question was discussed at considerablelength, 
Mr. Jenkins pointed out that there are 9300 members ; of 
these, a little over 300 compete for the very large sums 
awarded for cattle, horses, pigs, and sheep. We shall not 
be far wrong if we bes 4 that among these competitors over 
£5000 are distributed every year. The agricultural engi- 
neers and implement makers do not get so many hundreds. 
Probably £100 would cover the cost of all the prizes 
awarded for machinery or last year. A very 
considerable proportion of the funds of the Society is drawn 
from exhibitors who pay high prices for their stands; and 
these gentlemen now begin to assert, and that pretty 
plainly, that they are being dealt with unfairly, and 
that a proper proportion of the funds of the Society should 
be — to those who have rendered agriculture possible 
in this country. We have over and over agaiu urged the 
same thing ; in other words, we have maintained, and we 
do maintain, not only that it was bad policy to give up 
engine and implement trials, as regarded the best interests 
of the Society, but that it is policy as regards the 
interests of the whole community. It is stated, and we 
know with a certain amount of truth, that some of the 
leading agricultural engineers are entirely opposed to the 
competition for prizes system. They make no secret, to do 
them justice, of the reason why. They hold that in the 
case of portable engines for example, finality was reached 
long since. Finality, that is to say, in the sense that 
the portable engine is now as as it ought to 
be for the price. That the world-wide reputations 
which they enjoy have been won by hard fight- 
ing years ago. That the effect of the prize system 
would be to bring numerous new competitors into the 
arena who could easily beat the past record of the best 
engines, These new men would take prizes and go far to 


cut out the older firms, who, to avoid such a contingency, | and pen on more than a few occasions; and their consi- 


would have once more to 
do battle for their reputations. Such a feeling is perfectly 


on their armour, and goand deration must and will, while a business world endures, 
|enlist attention and excite interest. Men past middle 


natural, and we are not at all surprised that it makes its | life, whose efforts have been successful, and who have 
influence felt. On the other hand, however, the junior |sons growing up, watch those sons, study their cha- 


firms see the matter from an entirely different point of 
view. They say, “ Let the best man win. It is quite unfair 
to us that you should be suffered to enjoy a monopoly on 
the strength of a past reputation.” This feeling is also per- 
fectly natural. 

Now, the Royal Agricultural Society should be strictly 
impartial, and therefore quite uninfluenced by the desire of 
one set of men to get a market, and another set to keep it. 
The business of the Society is to administer the funds at its 
disposal for the good of the community, and the Council 
ought to see that this cannot be done by giving all the 
prizes to beef and mutton growers. If we examine the 
present state of the engineering and implement trade it 
will, we think, be found that neither the agriculturist nor 
the engineer has much to plume himself upon. For years 
back there has been no decided advance made in any 
implement save the self-binding reaping machine, and the 
idea of that did not originate in this country; it was im- 
ported from America. It is but justice to the Royal 
Agricultural Society to say that it has of late years given 


more prizes for reaping machinery than for anything else, | head 


and the reaping machine has undergone more improve- 
ment than any other implement. It is a legitimate 
deduction that the action of the Royal Agricultural 
Society has had a great deal to do with placing a 
most valuable machine in the hands of the farmer. 
In what other direction can improvement be found? 
In the thrashing machine we find certain modifica- 
tions made from time to time, principally in straw 
shakers. It is much to be doubted, however, if any real 
advance has been made since the Cardiff Show in 1872. 
Practically no attempt has been made to reduce the power 
required, or to diminish first cost. We say this with our 
eyes open to the circumstance that little improvements in 
detail and arrangement are being made every now and then. 
But we still hold, nevertheless, that the thrashing machine 
of 1885 is not really better than the thrashing machine of 
1875. If we turn to steam ploughing we find that finality was 
apparently reached long ago. So far as the Royal Agricul- 
tural Society’s influence is concerned, the British agricul- 
turist is left in the hands of a couple of firms, No one can 
be more sensible than we are of the important work 
accomplished by these firms. It may be right, but it 
does not seem right, that the agriculturists of Great 
Britain must take what oe or nothing. In 
portable engines no attempt been made, save by a 
couple of firms, to produce engines better and more econo- 
mical than those shown at Cardiff. The best known firms 
in this trade have made identically the same engines for 
ears and years; and this while it is well understood that far 
better and more economical engines can de made. It is pos- 
sible that no exception need be taken to all this if England’s 
farmers and England’s engineers had no competition to 
fear. Ask any maker of engines and implements about the 
foreign market, and if he — truthfully he will admit 
that his prizes have been of the greatest value to him in 
pushing his trade. Such an imprimatur will be more 
necessary than ever ere long. The implement trade with 
Europe is fast departing from our shores. The makers of 
corn drills, for example, tell us that Germans and French- 
men can supply their own wants. Nothing but superlative 
excellence and a moderate price can enable us to retain 
our markets. We ~e ! rest content to remain quiet in 
Sleepy Hollow, but there can be only one end to our 
re rude awakening. 

t is quite likely that what we say will be distasteful to 
many of our readers. It is none the less our duty to say 
it. In the Arctic regions men benumbed with severe cold 
sleep,,and if they sleep they die. Our position is strictly 
pon sae to that of the traveller. If we sleep, we die. 
There is but too much tendency among wealthy firms of 
great reputation to believe that the world will always go 
on as it done, and that improvement in engines and 


‘implements is not neeced. It is the business of a body 


ing national importance, such as is the Royal 
Agricultural Society, to correct this impression. It 
should do what is right without fear or favour. If the 
compound portable engine is better than the — engine, 
let it make the fact known authoritatively. If a better 
steam plough can be found than the farmer now uses, let 
it be sought for. To assert that the Society does its whole 


duty by the agricultural community when it awards prizes | gain 


for fat beasts of all kinds is absurd. It has far wider and 
more important duties to fulfil. Nor is it for one moment 
to be assumed that existing firms of great reputation need 
fear the result of a contest with younger men. They 
ought to be as well able now to win in such a race 
as they ever were; and who will dispute that fresh 
medals and prizes would not prove of service to them 
in foreign markets? Concerning the inner life of the 
Royal Agricultural Society v little is known. It is 
easy to see, however, that such a body may be easily 
dominated by a few leading spirits. An energetic 
minority can do just what it pleases. It is said that many 
agricultural engineers of weight and influence have advo- 
cated a return to the implement and engine trials on a 
large scale ; but that they have been overruled by others 
who assert that the lion’s share of the prize money must 
go for cattle, and horses, and sheep. There ought, we 
imagine, to be some means by which those who hold dif- 
ferent views, while contributing to the funds of the Society, 
could make themselves heard to some purpose ; perhaps 
they will. Mr. Jenkins’ action in the matter is at least 
encouraging, and we venture to hope that the day is not 
distant when the agricultural engineer and the implement 
maker will have a chance of getting some of the 
things distributed at the annual shows of the Royal Agri- 
cultural Society. 


THE MANAGEMENT OF MEN. 


THE sources of success and the causes of failure in 
business have formed gnbjects of consideration by tongue 


racters, and observe their school or other educational 
progress, and speculate how they will fare in life’s battle. 

qualities of character that go to make a man succeed 
in business are not very numerous, but they lie deep, and 
must be born with their possessor. Like the infant, they 
will be feeble and inactive at first, and their process of 
development will be less rapid than the child’s physical 
development. Training and education will do much to 
increase their efficiency. 

Probably no quality is so valuable—certainly none is 
more so to its r—than a knowledge of men; and a 
clear perception of how to turn that gift toaccount. It is 
neither our province nor our intention to consider this 
subject, save as it applies to engineering; and to do even 
this as thoroughly as it deserves is beyond the limits of 
space at our disposal. It is very usual to see in advertise- 
ment columns: “Wanted, a works manager; one who 
understands the management of men.” This is a prudent 
stipulation, The whole success of a works depends, among 
other things, upon the respect and influence the executive 
can command. That invaluable quality called tact 
is the chief, if not the only, method of gaining it. It is 
of course n that a manager hee be thoroughly 
well informed in his business; but he must also know how 
to teach clearly his subordinates how to do what he wants 
done; and he should not only be able to make his instruc- 
tions quite understood, but also do so without exciting 
any irritation in the breasts of his men. The best work, 
all else being equal, is usually done “in good temper.” 
An old adage says: “Work done in a hurry,” &. A 
paraphrase of that might substitute the words “bad tem- 
per” for “hurry,” and leave its truth unimpaired. It is 
not so much even in the words used to the workman as in 
the manner of speaking them that tact is shown. The 
artisan of the present day is different from his prototype 
of, shall we say, forty years ago. The latter had less 
education ; he was less independent than his class now are. 
He was therefore more easily managed; he was more 
pliable and docile. The workman of the present day is of 
another stamp, and, let some persons say what they please, 
a really first-class workman is as as any man of 
his trade ever has been—and he knows it. Such men, 
however, need able and judicious management. Nothing 
irritates a man who really knows his business so 
much as for manager or foreman to come constantly to 
him in a patronising way, and, with considerable assump- 
tion of superior knowledge, “show him how to do it.’ 
Another unwise thing is for a manager to shift men work- 
ing time-work from one job to another before the first is 
complete, without any particular reason for so doing. 
It is also very injurious to the working of a shop fora 
manager to give way either to favouritism or special 
poten. Both lead to injustice, jealousies, and all that is 

d. The most successful manager or head of a large 
establishment is he who can get his work done by men in 
a good temper, and who are inspired with an interest in 
their work. No man ever does his best unless he has a 
real, personal interest in his job; and a good workman 
who likes his manager or his foreman will almost always 
have an interest in his work. Where a manager, from 
one cause or another, sees cause to make a change of any 
magnitude in the customary practice of the shop, or routine 
of the work, he ought as far as possible to do it by degrees, 
so as to avoid exciting irritation. It may be perfectly 
lawful, perfectly within his own or his employer's right, 
to make this or that change; but it may not be wise or 
prudent to do so abruptly. Strikes have on more than 
one occasion been provoked by this sort of thing; and 
strikes are unpleasant for all concerned. A system, 
we believe, prevails in some shops and yards of fines for 
petty breaches of discipline. Such a system may very 
easily be allowed to drift into a form of petty tyranny, 
greatly injurious to the interests of proprietors. Some 
employers of large numbers of men get along very amicably 
with them, chiefly, we fancy, because they employ only 

hands, and try to keep their men together by making 
it worth their while to stay. They have built schools and 
reading-rooms, provide medical attendance at a low rate, 
and do all that they can to make them comfortable ; 
by this means demonstrating to their employés that 
they have an interest in their well being—thus they 
in the respect of most, if not all, their men, and 
make them less inclined to lend an ear to the agitator. 
Action of this sort, too, keeps their men out of public- 
houses and beer shops, and those who have so low an 
opinion of working men as to think it a waste of time 
and money to try to keep them away from such resorts 
by giving them reading-rooms or free libraries might 
change their view if they knew that in at least one 
important English town efforts made to get a free library 
were twice defeated by the publicans. In other than 
im | manufacturing branches of engineering, a thorough 
nowledge of men is essential to the efficient conduct of 
work. For example, in the dealings of an engineer and 
his assistants with contractors, one engineer will let his 
contracts more readily and at a lower figure, and to usually 
better firms than will another, simply because of his mode 
of dealing. His specifications are reasonable, concise, and 
practical; he does not refuse moderate concessions where 
a good cause can be shown; and he discourages reports 
about the nature or progress of the works.from any but 
his own inspector or representatives. Another engi- 
neer may be equally well informed, equally able; but 
he is a harasser, and creates friction and irritation. Con- 
tractors are shy of his work, knowing that do what they 
will, they cannot give satisfaction, and may lose money. 
The difference between these two examples is that one 
understands human nature, he knows and understands how 
to manage men, and the other does not. 

In connection with this subject, it is matter for regret 
that apparently no better method of payment than that of 
piecework can be devised in this country. It is true that 
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payment by results prevails in other things as well as in 
this; but that is beside the present issue. It is matter of 
complaint, often well founded, that workmen now take no 
at interest in any shop or any master—“ Here to-day, 
ere probably to-morrow,” is their motto. But have not 
employers or their system something to do with this? 
As we have pointed out above, the heads of some big 
firms do certain things for their men which make them 
fer to stay, such at least as are not born nomads. Just 
rms flourish and prosper when others around them drift 
hopelessly to the Bankruptcy Court. They cannot keep 
their men together; men come, work a while, and just as 
they are getting “into the work” have so little interest 
in the piace that they leave. Such firms cannot turn out 
first-class work—it is impossible. There is no point about 
piecework payments caloulated to make an identity of 
feeling or interests between the master and the men in it. 
If aman makes a very good draw on pay-day he thanks 
himself for it; no thanks, at all events in his opinion, to 
his master. The work has been done, is paid for, and 
there is an end of it. In timework the matter is rather 
‘different; about it are certain channels through which a 
master can show that he appreciates a good and willing 
workman. He can increase his pay to better purpose, 
and if he be wise he will too, to a really deserving man. 
In piecework, purely and absolutely unmixed selfishness 
is the spring of action, and though selfishness is a 
natural and very universal feeling, especially in these 
days of fierce competition, it is not usually considered one 
that is a great promoter of self-respect, or of harmony— 
both very et oe things to attain. 

In America a sort of co-operative system prevails in 
some places. In this way, if a workman saves some 
money, be it ever so little, he can purchase a share in the 
business of his employer; and if he be in other ways 
eligible, and that the opportunity arrives, he can by degrees 
purchase his way up by taking more shares. Of course, 
this system gives him and all his fellow shareholders a 
direct and personal interest in the prosperity of the con- 
cern. He certainly works for himself, but in a more 
manly and dignified manner than as a pieceworker; 
although piecework is in extensive operation in the States 
as well as with us, but theshare system operates to elevate 
it. The pieceworker there knows that by exerting him- 
self he can have more capital to invest in the business; 
such additional capital strengthens the firm or company, 
and renders more secure the ties of interest which hold the 
men together. It is possible that some form of this system 
would prove beneficial to masters and men alike in this 
country if it got a fair trial. 


SALT IN SOUTH DURHAM. 

Ir is some time since we referred in THE ENGINEER to the 
progress of the salt industry in South Durham, but during that 
period thero has been steady progress in the development of 
the trade, though there have been some of the difficulties which 
seem almost inseparable from its prosecution. Last year, at the 
termination, the official statistics show that there were thirteen 
salt pans at work in South Durham at the Port Clarence works 
of Bell Brothers, and that the produce for that year was 22,775 
tons. This year at least two additional works have begun 
production. The t of these is that carried out at the 
Cowpen Marsh works of the Newcastle Chemical Works Company, 
where there are at the time of writing six salt pans in operation, 
and others are in course of erection. It is expected that other 
schemes will be carried out for the development of the salt 
resourées of South Durham, and it is believed that there will, in 
the course of a year or eighteen months, be a production that 
will be equivalent to the supply of the whole of the needs of the 
chemical trade on the banks of the neighbouring river Tyne. 
Whether this will be the case remains to be seen, but it is at 
least certain that the production is increasing and that there 
must be a very material diminution in the consumption of 
Cheshire salt by the Tyne chemical works. It is probable that 
the saving to the latter, where they have to buy the salt, will be 
less than had been anticipated, because there is an ample demand 
for the salt made in South Durham, and for some time to come 
there will be a manufacturing consumption more than equal to 
the enlarged output. But the tendency will be to increased 
competition in the North-eastern salt trade, because not only 
will there be a larger production in South Durham, but Cleve- 
land will also come into the market as a producer ; and thus, 
subject to the fluctuations of the market, we must anticipate that 
there will be cheaper salt for the chemical trade of the North because 
of the enlarged yield at a point so much nearer than that from 
which the supply has been exclusively drawn, down to a very 
recent period, and from which much is still drawn. 


VACANT SPACES IN LONDON. 

THE angular course taken by the new street through Scho 
from Oxford-street has, we observe, caused to be left several 
small triangular spaces which cannot be availed of for the erce- 
tion of buildings likely to bring to the Metropolitan Board of 
Works any return worthy of consideration. We shall be anxious 
to learn the use to which they are to be put. As we have 
said, we cannot think that they can be disposed of to any 
pecuniary advantage, and we should hope that they may be 
utilised in such a manner as to somewhat relieve the great 
monotony that exists in most of our London thoroughfares. On 
a small scale, we should think that the course contemplated with 
regard to similar spaces opposite St. George’s Hospital might, to 
a certain extent, be followed with those of the Soho street. 
Every tree or shrub that can be planted in such a locality will 
be a distinct gain to the public ; nor can the influence of such 
planting on the health of the metropolis be wholly disregarded. 
An opportunity is therefore now afforded to the Board of grati- 
fying both esthetic taste and sanitary views. Properly planted 
and maintained, these spaces would add greatly to the effect of 
the new street, and would so directly contribute to the recoup- 
ment of the Board by increasing the value of the sites that will 
be available to it for sale or letting. We trust the opportunity 
pointed out will not be neglected. Every few feet of space that 
can be preserved open in a city like London is of value to its in- 
habitants, and we hope such a consideration will prevail over 
any desire to get the uttermost farthing. At the best, these 
spaces could only be utilised for the most insignificant erections, 
and if these be permitted they must greatly detract from the 
appearance of the new street when completed. 


GERMAN COMPETITION, 
Comp.aints of the intensity of German competition in the 
English markets, particularly in the cheaper classes of goods, 
are increasing on eyery side. In handy knick-knacks of cutlery 


and hardware requisites, as well as in certain grades of plated 
goods, the German manufacturer seems to be outstripping the 
American. Sheffield feels this rivalry more keenly than any 
other of the large towns. Over 100 German travellers now 
regularly visit Sheffield. A large manufacturer, repeatedly 
pressed of late to make concessions on edge tools and similar 
goods, which he was in the habit of sending to the Continent in 
great quantities, made inquiries, the result of which somewhat 
startled him. He found that it would pay him to abandon pro- 
duction in Sheffield altogether, and transfer his works to Ger- 
many. There he would be free from vexatious tariffs which 
handicap his goods, and would have the run of the English 
markets all the same ; while he would enjoy the advantages of 
long hours and low wages. The result of his investigations will 
be a demand that his men concede 15 per cent. in wages, which 
will probably lead to a strike. German-made scissors are freely 
bought in Sheffield and sold again, being offered at rates with 
which local firms cannot compete; and the Sheffield windows dis- 
play German-made goods at one-third less than Sheffield prices, 


LITERATURE. 


England's Supremacy. By J. S. Jeans. London: Longmans, 
Green, and Co. 1885. 

To write the history of England’s supremac 
appear to imply that that supremacy had long departed. 
But this is a postulate which Mr: Jeans—the secretary of 
the Iron and Steel Institute—will not admit for a moment ; 
And yet, reading the pages of his interesting work, 
we must confess that our feeling of trust and faith in 
the immortality of English commerce and industry might 
well be shaken. From his official position of course 
Mr. Jeans has many opportunities of judging of the state 
of English trade, without awaiting the results of the 
Royal Commission, and it would, perhaps, have been more 
desirable if he had given us a little of his own private 
experience, and some of the opinions of the members of 
the Institute with which he is connected, instead of piling 
together and digesting the official and unofficial statistics 
of Europe and America. Statistics in themselves are at 
best bald and sketchy. It is impossible to arrive at any 
satisfactory conclusion on any given subject from a perusal 
of tables and statistics, however intelligently arranged, 
however methodically read; and this for the simple 
reason that statistics are never absolute, but only 
” approximations, It is difficult to find a common 

enominator for anything. For instance: sup 
it is desired to make a correct estimate of the value 
of labour at the present day, and to compare the 
result with the remuneration labour received, say, a 
generation or half a century ago. Anybody at all accus- 
tomed to statistics will know that even an approximately 
correct estimate of these two cannot be arrived at. In 
the first place, it is practically impossible to tind the proper 
average of wages paid in any given trade at the present 
day in England alone. But let us suppose that such an 
average, sufficiently near to form a working basis, had 
been found. It would become quite impossible to correctly 
compare the value of that wage to the contemporary 
working man with the value of the wages of the artisan 
of fifty years ago. The purchasing power of money has 
in some directions increased in the interval; in others it 
has diminished. The wants of the working man have 
also increased in some matters, whereas in others the 
have, it is to be hoped, very much diminished. It would, 
therefore, be impossible to compare the condition of the 
working man of to-day with that of fifty years ago, and 
to arrive at a correct and scientific answer solely by statis- 
tics. This is very vividly illustrated whenever it becomes 
desirable, for political or other purposes, to compare the 
condition of the American artisan with that of his Eng- 
lish prototype. No satisfactory results are attainable, 

use a common denominator cannot be found; the 
circumstances and conditions are so totally different that 
statistics alone will not guide us. It is only when we get 
the personal experiences of such men as Mr. Pidgeon, and 
study the labour statistics at our command by the light and 
colour of statements by practical men, that anything like an 
idea of the relative position of the labouring classes in the 
two countries can be obtained. The same argument holds 
good in estimating other factors. For this reason we 
regret that Mr. Jeans should have confined himself so 
exclusively to statistics, and we fear this considerably 
detracts from the usefulness of his otherwise invaluable 
work. It is, for instance, Mr. Jeans’ aim—and of course 
he is correct in his premises—to show that England has 
progressed wonderfully socially and industrially since the 
middle ages, and from this he draws the conclusion that 
England must continue to progress in the same ratio, or 

i even inagreater. He is able to prove by statistics 
that no other country in the world approaches us in the 
pro; that we have made, and that America herself, 
with all her enormous wealth, is still far behind the 
mother-country. But, though she is not ahead of us, she 
has prospered at so enormous a rate during the last few 
rere, that if this rate of progress be continued for any 
ength of time, and our rate is not increased to an unpre- 
cedented extent, we shall be left far behind in the race 
for supremacy. What influence the conquest of Burmah, 
the opening of trade routes between China and India, and 
the development of the Congo may have on British com- 
merce, it is, of course, practically impossible to foresee. 
These will prove great and mighty factors in the com- 
mercial history of the end of this century; but the 
probable political events of the future cannot form 
legitimate subjects for calculation in a work of this 
kind, and are consequently not taken into considera- 
tion. The conditions of production, on the other 
hand, under which the rival nations labour are of a very 
different character, and offer food for deep reflection, not 
altogether of an optimistic nature we fear. Mr. Jeans is 
forced to admit that in regard to labour conditions we are 
ata disadvantage. At no very distant period of the world’s 
history we were virtually the only nation possessed of 
skilled artisan labour, but since then matters have changed. 
Foreign countries have not been slow to train and organise 
their cheaper and more docile labouring population in the 
ways of technical work and co-operative or factory produc- 


would 


tion. On the Continent hours of work are longer, the wages 
are lower, life is cheaper, and the wants of the working- 
classes are much fewer. Competition is therefore by no 
means easy. Notwithstanding Mr. Jeans’ optimism, it is 
ditficult to see one’s way to a rose-coloured forecast of the 
outlook of the British workman. Labour is one of the 
conditious of production. Natural resources are another, 
Mr. Jeans is perfectly correct in saying that success is due 
more to character than to opportunities, and that England 
was a great nation before her natural wealth had been dis- 
covered and scientifically developed; but we cannot see our 
way to follow him when he goes further and maintains that 
England will continue to assert her supremacy even after 
these resources have been exhausted. The natural wealth 
of England was discovered and developed at a very oppor- 
tune period, when the industrial arts were in their cradle. 
Its exhaustion, however, in the face of foreign competition, 
would probably be little short of disastrous. It is quite 
possible, and we must all hope it certain, that those great 
qualities of character to which England owed her success 
will not desert her at so critical a time, and that she will 
still come triumphant out of the ordeal; but we must 
remember that we have as rivals in the field our own off- 
spring, whose life has only just commenced, who 
in an eminent degree our national qualities, and who are 
settled in a country the natural resources and wealth of 
which are simply fabulous.. 
Notwithstanding its professed optimism, there is, indeed, 

a strong undercurrent of pessimism in the book; and 
when speaking of Belgium, or the mechanical appliances 
and technical education of the Continent, the author’s 
belief in English supremacy seems to waver considerably. 
This is still more markedly observable when he touches 
on America, and the condition of production there. In- 
deed, it would appear as though he attributed the fact of 
our stiJl being in the van as much to the protective tariffs 
of foreign countries, if not more so, than to the superior 
excellence of English manufactures. He does not conceal 
from himself that foreign manufactures have improved 
marvellously, but he does not apparently admit that 
England has remained practically stationary, or has even 
retrograded, as some seem to think. Yet it cannot be 
denied that there is a strong feeling on the Continent and 
the colonies that English work is no longer so trustworthy 
as it used to be. Even that wonderful product of the 
nineteenth century, the British workman, whom it was 
once the fashion to extol to the skies, has become a bye- 
word even among his own countrymen. Whether this is 
to be regarded as the result of trades unionism, or as the 
consequence of deficient education, we are not informed. 
It is, however, noteworthy that in America and Belgium, 
where protection is rampant, the reputation of the artisan 
is onl higher. In America, of course, we know that the 
social status of the artisan is very much better than in 
England, but in Belgium this is not the esse. How, then, 
comes it that Belgian manufacturers are able to produce 
better and more cheaply than we can? This no doubt is 
one of the puzzling questions which English economists 
cannot or dare not answer, and which have led in no small 
measure to the Fair-Trade agitation of late years, It is a 
question which Mr, Jeans flits over as quietly and lithely 
as he can. He feels himself on slippery und, and 
emping is glad to leave it lest the ice should break under 

is feet. But it is a question that cannot and will not be 
shelved. That cheaper labour, which, however, is able to 
produce equal results, should compete with our own, and 
not only oust us out of neutral markets, but even come to 
our very doors, and undersell us in our own country, 
seems an incredible state of things, and how to remedy it 
must puzzle all orthodox political economists who would 
scorn the very suggestion of retaliatory duties, and 
to whom the very phrase “ Fair-Trade ” is highly objection- 
able. We have refrained from giving extracts, and we 
fear this notice will convey but a very faint idea of the 
labour, patience, and diligence of which Mr. Jeans’ work 
is a monument. He certainly manifests wonderful per- 
severance and energy in worming out figures even in 
apparently the most hopeless cases. His statistics of 
Russian labour conditions are an instance of this. Nor 
can we help admiring his courage in tackling a subject so 
vast and difficult of condensation. To say that his book 
is an invaluable statistical compilation would be but a very 
inadequate definition. Much of the work he has done has 
never been attempted on such a scale before—to witness, 
statistics of labour and of the cost of living throughout the 
world. A more interesting, more engrossing work it 
would be difficult to find. 


SHIPBUILDING ON THE CLYDE.—The annual statistics of the 
Clyde shipbuilding trade have now been made up, and it appears 
that 241 vessels Las been launched, with an average tonnage of 
193,458 as compared with 296,854 in the preceding year. The 
following table gives the tonnage put into the water in the last 
twenty-four years :— 


Year. | Tons. Year. | Tons, Year, | Tons. 
1885 193,458 1877 169,710 1869 | 192,810 
1884 296,854 1876 | 174,824 1868 169,571 
1883 419,664 1875 211,824 1867 108,024 
1882 391,934 1874 | 262,480 1866 124,518 
1881 | 341,002 1873 | 282,026 1865 153,932 
1880 241,114 1872 | 230,347 1864 178,505 
1879 174,750 1871 196,229 1863 | (128,268 
1878 222,353 1870 =| =180,401 1862. | 907 

The highest tonnage launched by one firm this year has been 


40,866 tons, by Messrs. Russell and Co., of Greenock and Port- 
Glasgow; Messrs. William Denny and Brothers, of Dumbarton, 
coming next, with 16,423 tons; Messrs. A. M’Mil and Son, 
Dumbarton, 13,228 tons; Messrs. Alexander Stephen and Sons, 
Glasgow, 11,549 tons; and Messrs. Robert Duncan and Co., Port- 
Glasgow, 10,626 tons. Messrs. John Elder and Co, —now the 
Fairfield Company—who for a series of years were about the to; 

of the list, stand eighth this year, with a total tonnage of . 
The proportion of sailing vessels to steamers built this year has 
been unusually great, in consequence of the shipping trade being 
overstocked with steam vessels, The whole of the vessels put into 
the water by Messrs. Russell and Co., twerty-eight in number, 
were sailing ships. The work on hand is much larger than it was 
at the end of last year; but several builders have still little or 
nothing in — The stee] tonnage built on the Clyde, 
which rose gradually from 18,000 tors in 1879 to 133,670 in 1884, 
has this year heen 92,677 tons, 
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RAILWAY MATTERS. 


THE October traffic a of the Hull and Barnsley Railway 
and Dock amount to £11,726. 

Tue Kimberley Railway Extension was declared open on the 
28th ult. by the High Commissioner in presence of 10,000 spectators, 
The festivities in connection with the opening continue for a week 
on a great scale, 


THE Hull and Barnsley Railway, which has now been in opera- 
tion for about four months, was finally inspected by General 
Hutchinson, Board of Trade Inspector, last week. The General 
made a journey over the railway, in company with Mr. Shelford, 
C.E., who represented the company, and we understand the in- 
spector expressed himself highly satisfied. : 

In a little Ohio village where there was an obnoxious liquor 
saloon, the people hit upon an excellent means of getting rid of it. 
One night when it was full of people, the Globe says, they passed a 
cable round it, and attached the cable to the rear van of a goods 
train, Happily, the inmates got out before the train moved off ; 
but the saloon at any rate, does not stand where it did. 

THE Trans-Siberian Railway Co, has already finished its first sec- 
tion of 135 kilos. between Ekaterinburg and Kamishoff, and its early 
completion to Tiumen is confidently expected. The canal between 
the Obi and the Yenisei is already so advanced that navigation 
will probably be inaugurated on it by the spring of 1887, if not 
even earlier, Sibiriakoff has established a line of steamers on the 
Angara, which unites Lake Baikal to the Yenisei, and which has 
been thought too turbulent for navigation. 

On the 15th inst. a new branch line of railway connecting 
Earle’s shipyard with the Hull and Barnsley Railway at the Alex- 
andra Dock was opened without any ceremony, and the first con- 
signment of steel armour-plates intended for H.M.S. Narcissus, 
the belted cruiser now in course of construction by Earle’s Com- 
pany, was received from Sir John Brown’s works at Sheffield, vid 
the Hull and Barnsley Railway, and were deposited alongside the 
vessel, The completion of this line will materially assist Earle’s 
Company in carrying out its contracts, the Hull and Barnsley 
Railway rates being considerably lower than the North-Eastern 
Railway Company’s, 

In reporting upon an accident which occurred on the 18th 
instant near CGarrison-lane Junction, Birmingham, on the Midland 
Railway, Major Marindin says :—‘‘ The evidence in this case, and 
the marks which were apparent upon the permanent way when I 
examined the line, showing that one wheel, after dropping off 
inside the left or low rail of the curve, had been running over the 
chair tops inside this rail for a distance of 97 yards, while the 
corresponding wheel was still running upon the outer rail of the 
curve, prove conclusively that the fracture of the leading engine 
axle, which was found to be freshly broken, was the cause and not 
the effect of the accident.” The tota] weight on the leading wheels 
was 11 tons 12 cwt. 3.qrs.; on driving wheels, 12 tons 17 cwt. 1qr.; 
and on trailing wheels, 10 tons 10 cwt. 3 qrs. 


On the 17th inst. a remarkable escape occurred to a lady travel- 
ling by the Cornish down mail train, who had not been aware that 
it did not stop at Hayle. She unfastened the door and jumped from 
the train just after it had that station. She alighted 
within about 3ft. of the viaduct, which is 30ft. high. She was 
found to have received some bruises and cuts, but that was all. 
On the same day a supposed lunatic leapt from a Midland express 
while travelling between Loughborough and Trent Junction. The 
man had booked to Nottingham, and when the train was running 
at a high speed he suddenly jumped from the carriage. Some plate- 
layers ran towards him, when to their great surprise he got up and 
ran away. If this had been from the States it would have been 
said, ‘‘ Ah, that’s from America.” 

THE Chicago, Burlington, and Quincy Railway Company has 
what is called ‘‘ an air-brake car” in operation, and all train men 
are required to take lessons in the practical workings of the auto- 
matic brake. The car is fitted up with all the appliances for the 
thorough exposition of the principles on which the brake works. Three 
sets of brakes are arranged so that they can be coupled together 
after the manner in which they appear on the train. In the few 
hours devoted to study and instruction in the car, they learn more 
than they would in years of experience on the road. The Chicago 
Inter-Ocean says the car will remain in each city along the line 
about two weeks, All trainmen are required to take a course of 
instruction, and must have a certificate of their competency before 
before allowed to go out on their run. The Railroad Gazette 
says similar school cars have been and are still in use on other lines. 

THE accidents on American railways in October are classed as to 
their nature and causes as follows, by the Railroad Gazette :— 
Collisions—rear, 46; butting, 13; crossing, 3; total, 62. Derail- 
ments—broken rail, 9 ; broken frog, 1 ; broken bridge, 1; spreading 
of rails, 8; broken wheel, 5; broken axle, 5; broken truck, 1 ; 
broken brake-beam, 2; broken tram or pling, 1; idental 
obstruction, 1 ; cattle on track, 3; wash-out, 1; misplaced switch, 
6; rail removed for repairs, 2; malicious obstruction, 1; purposely 
misplaced switch, 1 ; unexplained, 7 ; total, 55. Other accidents— 
boiler explosion, 1; broken parallel-rod, 2; broken wheel not 
causing derailment, 1; cars burned while running, 2; total, 6. 
Total number of accidents, 123. No less than ten collisions were 
caused by trains pierces | in two; six are attributed to fog ; four 
to the failure to use signa promptly ; three to misplaced switches ; 
two to cars blown or run out of siding upon the main track ; two 
to the wreck of a preceding train ; and one to mistake or misunder- 
standing of orders. The enormous proportion of derailment con- 
tinues, but the unexplained derailment decreased 


A REPORT on Victorian railways, embracing a period of eighteen 
months ending June 30th last, has been it tay At the end of 
1884-5, 1676 miles were constructed, as compared with 313 miles in 
1871-2, Capital cost amounts to £22,914,449, equal to £13,672 per 
mile. In 1871-2 the cost per mile stood at £32,060, showing the 
effect of cheaper rails and improved machinery in lessening cost of 
construction, There were carried during the year over 34 million 
passengers, as compared with a million and a-half fourteen years 

o. The receipts per mile amounted to £1318, against £2388 in 
1871-2, The receipts per train mile equalled 6s. 4d., against 
10s, 10d. The profit earnings vary from 3°12 per cent. on the 
North-Western system, to 6°43 on the Hobson’s Bay lines. The 
average may be put at 3°95, The ratio of working expenses to 
capital equals 58°54 per cent. In providing railways for the several 
districts, considerations other than profit are looked to. The 
principle adopted is to give each portion of territory a fair share of 
railway accommodation, All new servants are obliged to insure 
their lives. This, however, only makes provision in case of death 
or upon the attainment of the age of 60. 

LocomorIve No. 137, on the Boston and Albany Railroad, used 
in the passenger service, has a very remarkable record. The 
Boston Traveller says it came out of the shop new April 23rd, 
1883, and on October 30th, 1885, was sent in for general repairs, 
having in the meantime—for thirty months and seven days—made 
daily trips. The average run for the 921 days was 203 miles, or an 
aggregate of 184,726 miles. During this time only twelve days 
were lost for repairs, and no repairs were made until April 27th, 
1884, when the engine had run 78,812 miles. During portions of 
the months of April and June, and the whole of the month of 
May, the engine ran 400 miles every day, making—with extra trips 
Sundays—10,910 miles in May, and a total of 26,740 miles in the 
three months named, or an average of 8913 miles per month. The 
twelve days lost for repairs were distributed over the period from 
April 27th, 1884, to October 30th, 1885, and, in almost every 
instance, the repairs were of an unimportant character, and in the 
shape of renewals. The driving boxes of the engine were of cast 
iron, but have lately been replaced with steel. The weight of the 
engine is 42 tons, its cylinders are 18in, by 22in., its driving wheels 
68in, in diameter, and the boiler 52in. in diameter. There are 
231 2in. tubes, and the steam pressure is 160]b, 


NOTES AND MEMORANDA. 


In London, last week, 2671 births and 1725 deaths—about 10 per 
hour—were registered, 

In Greater London, last week, 3437 births—20°4 per hour—and 
2163 deaths—12‘8 per hour—were corresponding to 
annual rates of 34°5 and 21°7 per 1000 of the population. 

A CHIMNEY 18 metres—or nearly 60ft.—high, for a factory at 
Breslau, has been made of compressed paper blocks stuck together 
by silicious cement. It cost less than if built of brick, is incom- 
bustible, and is sufficiently elastic. 


TuHE deaths registered during the week ending December 19th 
shows that in twenty-eight great towns of land and Wales 
corresponded to an annual rate of 23°0 per 1000 of their aggregate 
population, which is estimated at 8,906,446 persons in the middle 
of this year. The six healthiest places were Brighton, Blackburn, 
Birkenhead, Huddersfield, Sunderland, and Norwich. 

AN experiment of cleaning main water pipes of incrustations by 
means ‘ denials was successfully accomplished last year in 
Leipzig. The main pipe between reservoir and the pump, 2'8 miles 
long, and 154in. in diameter, was covered with incrustations about 
lin. thick. The cleaning lasted two months, and during this 
period the main pipe was filled eight times with solution of hydro- 
chloric acid, three times with solution of soda, and once with solu- 
tion of chloride of lime. By this means the incrustations were 
entirely removed, and the gauges at the pumps showed pressure 
30 1b, less than before. 

CONSUMPTION seems to be much more prevalent still in some 
parts of the United States than in England. The comparative 
mortality by absolute number of deaths from fifteen most 
important causes of death in Rhode Island, which includes New 
York City, during twenty-five years, from 1860 to 1884 inclusive, 
is given as follows:—Consumption, 12,500; pneumonia, 5500; old 
age, 4500; diseases of the heart, 3600; apoplexy and paralysis, 
3500; scarlatina, 3200; fevers, typhoid, &c., 3100; diarrhoa and 
dysentery, 2600; diphtheria, 2500; cholera infantum, 2500; diseases 
of the brain, 2400; cancers, 2000; croup, 1500; diseases of the 
kidneys, 1200; bronchitis, 1000. 

ACCORDING to the Journal des Fabricants de Papier, a material 
called asphalted jute is being largely employed in Germany for 
covering roofs, for isolating damp walls and floors, and for prevent- 
ing bad odours from reaching apartments situated over stables, &c. 
It consists of strong jute cloth coated with specially pre 
asphaltum, and covered on each side with strong | tum- 
coated paper. In order to obtain a very compact product, the 
whole is submitted to very strong pressure. The material can be 
used on farms for making tight reservoirs, in the construction of 
bridges, and in many other cases where there is need of a material 
that is at once strong, impermeable, and cheap. 


Sovurtu of the island Suderoe, one of the Faroe group, a i 4 
cliff rose sheer out of the sea toa height of from 80ft, to 100ft. 
Looked at sidewise from a distance at sea, it resembled a great 
ship in full sail; but seen from Suderoe, it presented the appear- 
ance of a monk, whence it received from the Faroese the name of 
Munken. The Monk was also a valuable landmark for sailors, 
warning them against a dangerous whirlpool which swept around 
its base. But it is now only a thing of the past. The occurrence 
is supposed noteworthy as proving that the continuous wash of 
the sea, aided in the winter by the action of driving ice blocks, is 
able to saw through immense masses of rock consisting of hard 
basalt, cutting them clean across at the water’s edge. The exfolia- 
tion of basalt is, however, so rapid, under such exposure, that very 
little sawing or abrasion by ice is necessary. 

A PATENT has been recently taken out in Germany for prepari 
liquid carbonic acid. Sodium bisulphate in solution in a leaden 
jar receives an equivalent part of some carbonate suspended in 
water. The mixture is stirred, and carbonic acid is given off, and 
led over a drying mixture into a gasometer, where it is condensed 
into a liquid. The liquid carbonic acid can thus, it is said, be very 
cheaply produced, and is on to a variety of purposes. About 
500 litres of the gas, at ordinary pressure, can be supplied for one 
mark. At this price it will pay mineral water manufacturers to 
buy gas ready made. By evaporation of the liquid acid so much 
heat is absorbed that it can be used for the manufacture of ice. 
The patentee proposes to pass the carbonic acid thus utilised over 
moist sodium carbonate, which is thus converted into bicarbonate, 
from which liquid carbonic acid is again prepared. 

In their report on the water supplied to London last month, 
Messrs. Crookes, Odling, and Meymott Tidy say that “‘ throughout 
the month of November the river was in a state of high flood, and 
with this condition there was an appreciable proportionate increase 
in the amount of organic matter present in the water supply. 
The absolute increase was, however, very small; the mean amount 
of organic matter in the Thames-derived supply for November 
being in excess of the ptionally small t present in the 
supply for October by about the one-sixteenth part of a grain per 
gallon.” Referring to the alarmist views published by misinformed 
readers of the results of Dr. Koch’s gelatine method, they refer to 
the necessity for disowning the indications, and to the remarks of 
Sir Francis Bolton and Dr. P. Frankland, who observed: “‘ Any 
public alarm which the misapprehension of our reports may have 
caused will doubtless be allayed by a consideration of the fact that 
micro-organisms are not only present in nearly all nati waters, 
but that they are inhaled by every inspiration from the air.” 

AN ordinary adult man expires ‘7 cubic foot of carbonic acid in 
one hour when at rest, so that if such an individual were enclosed 
in an airtight chamber, 10ft. high, 10ft. wide, and 10ft. long 
containing 1000 cubic feet space, in one hour the carbonic acid in 
this chamber would have had added to it ‘7 cubic foot of carbonic 
acid ; the air originally contained °4 parts of carbonic acid in 1000 
parts, so that after one hour it would contain “4 + ‘7 = 1‘l 
of carbonic acid per 1000, or 1*1 — ‘6 = ‘5 parts per 1000 above 
the permissible limitfor health. But if the subject of our experi- 
ment were enclosed in a room containing 3500 cubic feet of space, 
in one hour the amount of carbonic acid would be only 
wea tt = °6 per 1000, i.¢., the limit would have just been 
reached, and at the end of a second hour, to keep the carbonic acid 
to this limit, another 3500 cubic feet of fresh air must have been 
allowed to enter the room. That is to say, an adult man requires 
when at rest 3500 cubic feet of fresh air per hour; a woman or 
child requires proportionally less. For any individual above twelve 
years of age, we may take as an average the amount of carbonic 
acid expired per hour as ‘6 cubic foot, and for such an average 
individual 3000 cubic feet of fresh air per hour is necessary. , 

A DISASTROUS earthquake which does not seem to have attracted 
much attention, occured in Algeria on the night of December 3-4. 
The area of greatest destruction seems to have been located near 
M’sila, a small town in the interior. The place was disturbed ase- 
cond time on the following morning. The last shock was more 
destructive than the first. The number of victims is estimated at one 
hundred. The commotion was felt at Setif and at Moscara, whose 
distance is about 400 kilos. Their direction was east to west. The 
differenee was 7 seconds at Setif, and 84 at Moscara, where three 
different shocks were felt. The commotion was noted also in Algiers 
without any accident being recorded. According to latest news, 
the series of earthquakes continued some time with unabated energy. 
Nature says, that on the night of the 4th to the 5th inst. a part 
of Bousaada, a town of 6000 inhabitants, almost exclusively Arabs, 
was partially destroyed. The church and seventy-one houses were 
demolished ; the victims were not numerous, all the population 
having encamped in the fields. This town is the centre of a large 
market, celebrated in all the south of the province of Algiers, 254 
kilos, south of the city. Another telegram stated that other commo- 
tions were felt on the 6th at M’sila for the second time. 
last shocks were reported very heavy; time, 2 and4 p.m, The 
time appears to have been the same at Mila, 
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THE vitality of the steam engine is still so far unaffected 
that it isan important machine even in the field of its modern 
rivals. It appears that the new balloon constructed by the 
Meudon aéronauts will be directed by a steam engine, as advo- 
cated by M. Henry Giffard. Electricity lacks the power of con- 
tinuous action, 

THIS week several of the steam tramway engines of Messrs, 
Kitson and Sons, of Leeds, have been started at Wolverhampton 
on a line some five miles in length, which connects that town with 
Dudley. engines well, new yon 
are commodious, carry passengers, 26 inside 
28 outside, and all under cover. 

THE Birmingham Chamber of Commerce have determined to 
— to the traders of the town asking for contributions towards 
defraying the expenses that would be incurred in making a survey 
of the Grand Junction and Birmingham and Warwick Canals from 
Birmingham to London, and preparing a report upon the cost of 


widening the canal to allow of the passage of 80-ton 
to 100-ton barges pro or towed by steam. 
THE American Engineering and Mining Journal says “‘ some one 


is peewee to liquefy natural gas and transport it as a liquid or 
solid, As nat gas is composed chiefly—95 per cent.—of marsh 
gas, which can be liquefied only at a very heavy pressure, the 
probability of explosions would make its carriage and storage in 
this form rather undesirable. The transportation of natural gas or 
of water gas through large mains can be economically effected for 
any desirable distance without having recourse to so expensive and 
dangerous a plan as that referred to. 


A SOMEWHAT serious obstacle threatens in connection with the 
steam tramway traffic in Birmingham. For some time past the 
provisions of the Public Health Act have been strictly enforced, 
and a great number of steam car drivers have been fined for per- 
mitting smoke or steam to be emitted from the engines, The 
drivers are often summoned more than once a week, and their 
grievances justify their present complaint. They contend that the 
smoke nuisance is regulated by the state of the atmosphere ; that 
the smoke will persistently hang about the engine at one time, 
while at another, though a similar amount of smoke is emitted, it 
is hardly perceptible. Already rumours are afloat from one quarter 
that certain tramway routes are to be closed, and from another 
that the drivers have suspended work, 


On the 17th inst., about six o’clock, a serious accident was found 
to have occurred to the celebrated Pont Neuf, the oldest and best 
known of the Paris bridges. On that part of the structure crossing 
the narrower of the streams into which the Seine is divided by the 
island of the Cité, the third pier had sunk, and the pressure of the 
arches towards the subsidence had torn up the pavement of the 
footpaths and the causeway. An alarm was given by persons who 
were crossing the bridge, and the traffic was at once stopped 
by the police. A large crowd soon collected, and could see the 
outer stones of the bridge break off in large masses and fall into 
river. Barriers were erected the and 
the gas pipes crossing it were cut off and rendered secure. It was 
found that the part of the bridge which had been injured had 
subsided 65 centimetres. That part of the bridge which crossed 
the wide stream is secure, but the other part will have to be 
entirely rebuilt. The city engineers state that the work will be 
long and tedious, and that while it is going on it will be necessary 
to erect a temporary bridge connecting the Quai des Orfévres and 
the Quai des Grands Augustins, The common proverb, “Solide 
comme le Pont Neuf,” has thus been falsified. 


AN interesting paper on “ Fire,” with special reference to the 
best materials for fire resisting construction, was read before the 
members of the Manchester Joule Club at their ordinary meeting 
on Friday last, by Mr. J. L. Savage, the deputy superintendent ot 
the Manchester Fire Brigade, Mr. Savage very emphatically 
condemned the large introduction of stone and ironwork con- 
struction into the modern buildings as very treacherous materials 
in the case of a fire, the liability of stone to sudden fracture, 
and the expanding and contracting properties of iron under varying 
temperature, introducing elements of very considerable danger 
under the trying conditions of a fire. Mr. Savage believed in 
reverting very largely to the old wooden beams, and where iron 
supports were introduced he strongly recommended that they 
should be cased over with plaster or cement to preserve them as 
much as possible from the full effects of the heat in case of fire. 
Amongst the most recent introductions of fire-resisting materials 
for building construction, Mr. Savage referred to the successful 
tests which the Johnson wire lathing had gone through under very 
severe cunditions, particulars of which, with a description of this 
lathing, have already been given in THE ENGINEER, and with 
regard to which we may mention that the Manchester Corporation 
are arranging for further trials being made at an early date. 


THE Russian Government has been and is showing very high 
appreciation of engineering works for Asia. According to the 

ournal des Debats they have decided to create a port at Mikhail- 
offsky, upon the Caspian, and, by means of a railway which will 
connect this port with Krasnovodsk, to open up direct communica- 
tion between the Caucasian ports on the Caspian and Astrachan. 
Owing to the shallowness of the water the Gulf of Mikhailoffsky 
was not accessible to vessels of heavy tonnage, the co uence 
being that goods to be carried by the pian Railway to 
be reshipped on to flat-bottomed punts, thus increasing the carriage 
to a very considerable extent. These drawbacks were brought 
into special prominence at the be moray of the works upon the 
Transcaspian Railway, as the workmen as well as the materials 
had all to be sent round by way of Baku and Astrachan. The 
enterprise has been facilitated by the discovery in the northern 
part of the gulf of a new bed, which can easily be made 14ft. deep, 
and this will suffice to admit the largest vessels navigating in the 
Caspian Sea. All the work required to be done will be the extract- 
ing of 14,000 cubic feet of sand, the cost of which will not exceed 
50,000 roubles. The total expense of constructing the port is 
estimated at 120,000 roubles, and this sum is included in the 
estimate of the Central Asian Railway, the construction of which 
will be much simplified by the connection of the Gulf of Mikhail- 
offsky with Astrachan and Baku, 


Ata meeting of the Court of Common Council on the 17th inst. 
an agreement was sealed in triplicate between the Corporation o: 
London, Mr. Horace Jones, city architect, and Mr. J. Wolfe 

, C.E., for the superintendence and erection of the new 
Tower Bridge. The Council considered the Tower Bridge did not 
fairly come within Mr. Horace Jones’s duties according to the 
terms of his appointment, but they thought that Mr. Jones should 
be appointed the architect for the erection and construction of the 
bridge, and that Mr. J. Wolfe Barry, the eminent engineer, should 
be associated with him in carrying out the work. The original 
parliamentary estimate for the construction of the bridge, exclusive 
of the approaches, was £585,000, but in consequence of the Com- 
mittee of the House of Lords having required certain additional 
works to be executed, the cost had been increased to £610,000. 
Mr. J. Wolfe Barry, M.I.C.E., had been requested to state the 
amount of his remuneration, and had stated that he should expect 
the usual commission of 5 per cent. on the parliamentary estimate, 
which would amount to £30,500. After careful consideration, the 
committee agreed that the sum of £30,000 should be paid to the 
city architect and Mr. Barry, in such proportion as they might 


mutually agree upon, for superintending the erection and construc- 
ti 


on of the bridge, such sum to include the salaries and expenses 
superintendents and clerks of the works, te which terms 
had assented, 


of all 
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MACHINES FOR GROOVING AND POLISHING CHILLED ROLLERS. 
THE OEKLIKON MACHINE COMPANY, ZURICH, MANUFACTURERS, 


MACHINES FOR GROOVING CHILLED FLOUR 
MILL ROLLS. 

Tue machines for grooving and polishing the rolls of roller 
flour mills illustrated by the accompanying engravings are 
made by the Ateliers de Construction Oerlikon, Zurich. The 
machines are automatic, and are made for one or two rollers, as 
shown, and for from 250 to 2000 grooves. The engravings make 
the construction of both machines perfectly clear. The makers 
observe that although on a machine with long bed three rolls 


CHILLED ROLLER GROOVING AND POLISHING MACHINE. 


might be worked at the same time, it could not be so accurately 
done, as one tends to upset the other toa minute extent when 
working over so long a length of bed and spindle connection. 
Fig. 1 is intended for large rollers; a smaller machine for one 
roller at a time is made. The machine shown at Fig. 2 is made 
for works where the number of rollers to groove is never great, 
as, for instance, in the establishment of a milling engineer not 
a large maker of plant, and in large mills where fitters and 
turners are kept for the maintenance of the machinery. 


THE TATHAM DYNAMOMETER. 


Tue Tatham dynamometer, constructed for the Franklin Insti- 
tute last year, which measured the power consumed by the 
dynamo-electrical machines tested by a committee of judges in 
June last—see report in supplement to the Journal of the Franklin 
Institute for November, 1885—is capable of measuring 100-horse 
power. The largest machine then measured required 70-horse 
power; the smallest ‘23-horse power. It occupies a floor space of 
about 6ft. by 4ft., and is about 7}ft. high. The cast iron bed-plate 
rests upon heavy castors and is provided with levelling screws. 
Upon this bed-plate are erected the two main frames, bolted 
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at convenient places and united at the top by a cast iron 
arch, from which the scale beam is ed, A movable A 
frame in two parts is hinged to the bed-plate, and when in position 
holds firmly journal boxes of the outside bearings of the two 
middle shafts, hen opened, it gives liberty to c e the out- 
side pulleys, or the belts which run upon them. is dyna- 
mometer is upon the same principle as the small machine described 
in the Journal of the Franklin Trstitute for December, 1882, but 
differs from it, in that the single ley upon the first motion shaft 
Pf the small machine js replaced by three pulleys in the large one. 


(Reference being had to’the skeleton sketch nerewith) the reasons 
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automatic feed under se The machine is provided with a 
tt i gisters the 


for this change were :—(1) To reduce the height of the 


» Whi ber of revolutions up to 1,000, 


(2) To give the journals of the pulley shaft D a fixed position, 
while the two outside lower pulleys are used to tighten the belt. 
(3) To make the two pulleys B and D run in the same direction 
and with the same speed. All of the pulleys are cast iron plate 
wae turned all over inside and out and accurately balanced. 

ey are 12kin. face and are upon cast steel shafts, 2in. diameter, 
running in brass boxes, which are from 6in. to 8in. in length. The 
pulley D is 25in. diameter, crowned and placed upon the first 
motion shaft, which receives power from an outside belt. The 
pulley B, 25in. in diameter, ground perfectly true and 
flat, is upon a shaft which conveys the power to the 
machine to be tested. In measuring a motor, its power 
is applied to the pulley B. The two pulleys S and S are 
crowned, 2lin. diameter, and their shafts run in bearings 


which are upon vertical slides regulated by screws, The 
vertical movement of these pulleys regulates the tension of 
thebelt. The pulleys W and W are 
2lin. diameter, slightly crowned, 
and their shafts run in bearings 
upon the two lever frames L F 
and LF, each of which has its 
fulcrum in a pair of knife edges 
at F, resting upon the main frame. 
The inside ends of the lever 
frames are suspended by links 
LC and LC to the scale beam 
F P at equal distances on either 
side of the principal centre of the 
There are two adjust- 
ments to each of these lever 
frames. (1) Two micrometer 
screws adjust the position of the 
centre of the pulley, so that the 
line of effect of a belt hung on it 
on the outside will pass through 
the fulcrum, and no addition of 
weight to the belt will affect the 
scale 3; whi is experi- 
mentally proved. (2) The posi- 
tion of the knife-edge suspended 
to the link is adjusted, so that 
any’ weight suspen @ piece t 
hung over the inside of the aw. The 
endless belt used was a four-ply gum belt, 
12in. wide and ‘26in. thick. e breaking 
strain was 12,000 lb. It was originally 
intended to use a three-ply belt, ‘2lin. 
thick, and the pulley B was constructed 
so that the effective diameter would be 
25°2lin., giving a delivery of belt of 6°6ft. 
per revolution. The arrows indicate the 
movement of the belt. It will be seen by 
the construction that the pulley B is 
actuated by the difference of the tensions 
of the two parts of the belt tangent to it, 
and that the scale beam weighs the 
same difference of tensions of the same 
parts tangent to the pulleys W and W. 
As the accuracy of weighing was the 
vital requisite, the construction of the 
dynamometer was entrusted to the cele- 
brated scale-makers, Messrs. Fairbanks 
and Co. The scale beam was graduated 
by Messrs. Brown and Sharpe in 600 divi- 
sions of prin.» each representing a half- 
pound with the travelling poise used. On 
this poise is a small beam graduated in 
hundredths, so that the small poise upon 
the small beam is capable of weighing 
«$y 0f a pound when the machineisin motion. 
The more rapid the motion the more deli-* 
cately can the weighing be accomplished. In testing Speemestior | 
trical machines, the resistance measured being very uniform, it was 
only necessary that the belts used should be of even thickness and 
free from lumpy splicings, to get rid altogether of the tendency to | 
dance, which otherwise afflicts the beams of belt dynamometers. | 
The fastest speed made by the dynamometer in June last was 1700 | 
revolutions per minute, which gave the belt a speed of two and 
one-eighth miles per minute, or about one-eighth the velocity of a 
rifle ball. The fastest speed of any test was about 1400 revolu- 
tions—9240ft. of belt—per minute, continued for ten consecutive 
hours, during which the belt ran over 1000 miles. The centrifugal 
force tending to break the belt at this speed is about 1350 lb. on 
each part, but this force does not come on the journals or pulleys ; 
it is confined to the belt itself, and stretches it until it becomes 
slack. The slack is taken up by screwing down the puiley S or 8, 
and when the machine slows or stops the belt is tight. In getting 
the “‘ friction” of the pulley B after a test, the machine was run 
light at the same speed that it had run loaded during the test, thus 
comprehending in similar measure all sources of resistance, whether 
from friction proper, bending and straightening the belt, or air cur- 
rents. The force required to bend and straighten the belt was 
sensibly affected by the temperature of theair. Before the dynamo 
test began it was observed that the air currents, caused by the 
rapid movement of the belt, interfered with the functions of the 
scale beam, and it was found necessary to place sheet iron roofs 


over the upper The lubrication ‘is accomplished by an 


The ber of revolutions per minute can be observed to within a 
fraction of onerevolution. Itis also provided withapparatus torecord 
thepower measured. This, however, was not used during the tests, as 
direct weighiug was found so convenient, and the results could be so 
quickly calculated. At the end of the scale beam is a vertical rod 
attached below to an iron cylinder, which floats in mercury in an iron 
cylindrical pipe. The beam being balanced, any force tending to 
raise it lifts the cylinder out of the mercury proportionally. This 
motion, multiplied by levers, is communicated to a penci) point, 
which moves se, Au one-eighth of an inch to the pound, and 
records the weight upon a — band moving horizontally lin. 
for every 100 revolutions, ani ding them. This automatic 
registration of weight is applied only to the fractions of weight 
between the even 50lb., the principal part of the weight being 
hung at the end of the scale beam in the usual way. By confining 
the registration to this small excess, it is registered on the large 


THE TATHAM DYNAMOMETER. 


scale above mentioned. The calculation of horse-power measured 
is very simple. Multiply the number of revolutions by the weight 
—in one-half pounds—on the scale and divide by 10,000. The 
result is horse-power and decimals, This, however, supposes a 
belt twenty-one hundredths of an inch thick. A thicker belt 
uires a correction in accurate work, 
ot the least interesting portion of the report of the committee 
referred to, is that relating to the ‘‘ Calibration of the Dynamo- 
meter.” In order to prove whether or not the dynamometer 
measured correctly the power transmitted through it, it was used 
in the determination of the mechanical equivalent of heat on an 
enormous scale. The water churn used was a cylinder 3ft. dia- 
meter and 3ft. long, holding 1223 1b. of water. In the continuous 
method, devised by Professor Marks, the water entered the churn 
at nearly uniform temperature and left it at nearly uniform 
temperature, about 15°5deg. Cent. higher than it entered. The 
operation continued for three hours. The first half-hour was 
occupied in bringing the exit water to uniform temperature, when 
the experiment proper began and continued for two hours and a- 
half, io which over five tons of water through the 
churn and was raised about 15°5 deg. Cent. by the continued exer- 
tion of about 46-horse power. The result as calculated was :— 
Mechanical equivalent for ldeg. Cent. .. 1891°05 foot-pounds. 
echanical equivalent forldeg. Fah, .. 772°81 foot-pounds. 


Dr. Joule’s ‘last determination was 72°50 fgot-poynds, and Pro- 
fessor Rowland’s is higher, : 
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TRACTION ENGINE STEERING GEAR. 


MESSRS, AVELING AND PORTER, ROCHESTER, ENGINEERS. 


F-STEERAC 
GPINDLE 


FRONT ELEVA 


SIDE PLATE 
OF FIRE BOx 


TION 


SIDE ELEV 


AVELING AND PORTER'S STEERING GEAR. 

THE accompanying engraving illustrates Messrs. Aveling and 
Porter's steering gear for traction engines to which reference 
was made in our account of the Smithfield Club Show. Instead 
of the ordinary chains which give trouble by stretching, and 
which are difficult to keep evenly adjusted, Messrs, Aveling 
and Porter employ two connecting rods ; one end of each of these 


H.P.c. 


MEAN PRESSURE 23 LBS 


| set wrong? 


ATION 


shell and the top of the thorough pin is a block of india-rubber 
which acts as a spring. This seems to be a very efficient and 
satisfactory arrangement. 


A PROBLEM IN INDICATOR DIAGRAMS. 
WE give here a curious pair of di taken from a com- 
pound engine by an eminent maker. To explain what “fey 
mean a 


and, 


We await solutions ; 
we will give the ex- 
planation in a sub- 
sequent impression. 
Meanwhile, we ask 
such of our readers 
as feel disposed to 
attack the problem 
the following ques- 
tions :—(1) Are the 
valves of this engine 
(2) 
What alterations 
should be made, if 
any, to get a differ- 


u ent result? (3) Is 


= 20'6 


L.P.Cc. MEAN PRESSURE 3!4L8S 


the engine condens- 
ing or not? (4) 
Are the excentrics 
or their equivalent 
wrongly set or not? 
If so, what altera- 
tion should be 


made? We shall 


publish the answers 
we receive, unless 


is attached to a lever keyed to the steering shaft, and the other 
end to the front axle by means of a swivel joint. At all times, 
when steering, the fore carriage is acted upon on both sides— 
and not on one only as by the chain system—thus framing the 
fore carriage to the back steering shaft or axle and avoiding the 
dragging action of steering by chains. The fore carriage is of 
wrought iron plates flanged tubular at the ends to cover the 
axle arms, and left flat in the centre for carrying the thorough 
pin. In the centre of the carriage is a cast metal block with a 
slot for the pin, which allows an oscillating motion for adapting 
the fore carriage to the contour of the road. Between the boiler 


the writers express 
a wish to the con- 
trary. We may add 
that these are the 
most remarkable 

diagrams we have 
ever seen. They are eminently instructive, and would almost 
deceive the very elect. We shall answer no questions about 
them and give no explanations. Our readers must puzzle them 
out for themselves ; at the proper time we shall ex them, 


PracricAL ENGINEERING.—On Saturday the certificates gained 
by the students of the Crystal Palace Company’s School of Practical 
Engineering during the winter term were distributed by Sir 
Frederick Abel, O.B., F.R.S. The report presented by Mesars. S. 
Homersham, M. Inst, C.E., and G, G. ‘Knaré, A.M, Inst. C.E., 
was highly satisfactory. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 


THE PROBLEM OF FLIGHT. 

S1r,—It seems to me more probable that soaring is based on the 
same principles as.every other kind of flight, than that Mr. Lan- 
casters supposition is correct, viz., that the friction of the air can 
be overcome without any expenditure of work—for this is evidently 
what his theory amounts to. I therefore venture to suggest the 
following solution of the problem of soaring flight :—When a model 
bird is let fall from a height it descends in a wavy line something 
like Fig. 1, falling from A to B and rising from B to A!, and so on. 


Ae 
Bz 


Now it will be seen at a glance that this is very like the flight of 
a wagtail, the difference between the two being that the wagtail 
raises itself as high at Alas it was at A by flapping its wings, thus 
making up for the loss of height due to the friction and resistance 

_ Now suppose we a model bird x y—Fig. 2—with a weight O 
inside it movable from x to y. Ist fell as 
O being at the front end y, it will fall with increasing velocity till it 


Fic.2. 
B x 


oie to rise at B. Now if while it is rising O be moved back to z, 
a fresh impetus will be given to the rest of the bird, due to the 
retarding of O, and the bird x y will rise higher at A! than it was 
at A—if x y is large compared to the height of the wave—although 
the centre of gravity of the whole will have fallen. O must now 
be suddenly raised to y, any backward movement of the bird being 
prevented by the increased pressure of the air on its wings. The 
whole will thus be brought to a similar position to what it was 
at A; work will have been done and flight maintained. 

In order that this theory may apply to soaring birds, it is only 
necessary to-make the supposition that they move their centre of 
gravity without altering the shape of their feathers, perhaps in 
the act of breathing. In their case the movement would be very 
rapidly performed, and would only appear as an oscillating or 
vibratory motion; and I think Mr. Lancaster said that he observed 


this. It may also be seen when a swift sails straight away 
from the eye. I have taken soaring flight to be only a steady flight 
against the wind. C. WYNNE EDWARDS. 


Chiswick-street, Carlisle, November 21st. 


LIFTING INJECTORS. 


the judges of the — Cornwall Polytechnic Exhibition held in 
that town in September last, and was awarded second silver medal. 
The i enables an ordinary low-lift injector—small size in- 
Fice Fic! 
H 
| 
= 1 
4 


cluded—to lift water from a depth of 25ft.; it also renders the 
injector certain in its action, from the fact that the water in 
chamber B is above the injector ; it also enables the injector to lift 
water of a temperature of 155 deg. to or about 30 deg. above the 
usual lifting temperature. 

The following is a list of the advantages gained by the use of 
the auxiliary :—(1) It insures the prompt and easy starting of the 
injector. (2) The injector is instantly cooled should it happen to 
blow. (8) It enables the injector to lift from a greatly inc 
depth of 25ft. (4) It will lift water of a much higher temperature. ) 
(5) It imparts a high-lifting power to a small injector, by the use : 
of which slow and continuous feeding is obtained; an advantage 
when the water is forced through a feed heater. (6) It may also 
be used as a feeder of anti-incrustation composition. It may be 
— to any injector. 8S, R, HAWKE. 

entonleague, Hayle, Cornwall. 
November 18th. 


TRADES UNIONS AND get ber 27th 
S1r,—After carefully reading your article of Novem on 
Premene Pm trade, I shall be glad if you will allow me to bear 
testimony particularly to the latter part. Some eighteen months 
a firm which had been ling some time in the construction 
a ae wagons formed ii into an company, 


~ 
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| 
PLAN A 
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| B 
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Vil 
i 
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te 
\ 
q 4 } S1r,—Enclosed is a copy of the patent specification of my 
©): auxiliary, for the purpose of increasing the efficiency of boiler 
© ts | i | injectors, which will doubtless prove interesting to the readers of 
: } THE ENGINEER, it being, I believe, the first of the kind introduced. = 
I have had one of my auxiliaries at work for about eleven months, 
ee > attached to a Gresham’s small size injector—No. 3 mm—which had 
© proved inadequate for the lift, viz., about 10ft., but working with the 
C | auxiliary sprlied, has given every satisfaction. I have one at 
y work at Falmouth, at Messrs. Cox and Oo., engineers, it having 
Nod W/, been fixed there attached to a Bailey’s injector, for inspection b 
0-0 
nice problem for 
our youngerreaders, 
indeed, for 
many experienced 
in taking diagrams. 


504 


THE ENGINEER. 


Dec. 25, 1885. 


limited, with a very able engineer as . A fitter was called 
in to overhaul the shop engines, which , been running some 
years, and were a pair of 25-horse power fixed, built by an eminent 
engineering firm in Manchester. Coming to the completion of his 
job, and about to set the slide valves, he found with a port of 1gin. 
the valve only admitted steam jin. Calling the manager’s at- 
tention to this, he at once ordered 4in. to be taken off each end of 
the valves, and the excentric to be shifted 4jin. round the shaft ; 
previous to this alteration, complaints were made that the engines 
would not do their work with 60 lb. of boiler ure. Afterwards 
they did what was required of them at 201b. of boiler pressure, 
and recently one of them, the left-hand engine, has been taken 
away, and is now being refitted upfor sale. Since that time the 
manager has m repl b ther, who hearing of this im- 

vement having been effected, sent for the fitter to his office, 
inquiring what alterations he had made to the engines under the 
late manager’s instructions, and when told, peti, astonish- 
ment that an eminent firm should turn out engines im such a 
manner. But did they? Is it certain and clear that alterations 
had not previously been made by some mis-manager? Now, Sir, 
the alteration being found necessary by the manager — who 
thoroughly understood his business—was —y done, and was 
not the work of more than four hours. Yet, in this very shop 
es there lie four 8-horse power engine cylinders, completely 
tooled, ready for fitting up; but being jacketted cylinders, and the 
liners not being marked for putting into their proper in 
three out of the four cylinders the liner chokes up quite gin. of the 
steam room, leaving only gin. admission for 8-horse power Oem 
Now it is obvious this manager cannot rectify his mistake in as 
many days as the other was done in hours, being but a small firm. 
The liners should be drawn out; new ones cast, turned, drilled 
slotted, polled in, and then the cylinder bored and recessed, and 
liner ends ended off. Some profit going here. Again, having this 
last week three lengths of shafting and two pairs of couplings for 
same, the turner was told by the manager to bore the couplings 
for a driving fit, there being no templets. Keyways were cut in 
shaft and couplings, when it was found the couplings would not 
look at the shafts. The shafts were put in the lathe and a spring 
tool run over, taking up four hours in getting these couplings on. 
Then they were drilled separately, and after being keyed on had 
to be rimered by hand—asix jin. holes in each coupling — the 
mene standing by greater part of the time, bullying and making 
use of obscene . 

Your correspondent, ‘‘A London Master,” says: “I know scores 
of cases where mechanics have saved money on piecework.” Yes; 
but has it not in too many instances been at the expense of the 
a ? In this said firm a man is compelled to take piecework. 

e chipping and filing the throw of a large crank for the Inven- 
tories, filing keyways for pump excentric and valve excentric, 
marking keyways in both excentrics, and fitting two keys in out of 
the black—the whole for 5s., and out of this he makes a balance 
of 1ld. The manager sees the crank is fair to the eye. But 
what of the keys—the essential part of the work, but which is not 
seen 


In this shop, too, the are ground down considerably lower 
than the average of the district, and all eae pe as bare 
time, is not this rather the fruits of piecework? Most of your readers 
know the old argument, What does it matter about your rate of 
wages or overtime so particularly to you when you are piecework? 

I —_ some more pa yw working-class ibers, now having 
80 little else to do, take up their pens and ventilate this 
question. FITTER. 

Nottingham, December 7th. 


Str,—I have read the lence between a “ London 
Master ” and a “‘ Young Fitter,” and as a member of the Amalga- 
mated Society of Engineers, I should be glad if you will allow me 
in your columns for a few remarks. 

** London Master ” finds fault with the rules of our society being 
prepared and revised without having employers of labour upon the 
committee. Might I ask if the Masters’ Association invited any of 
the different branches of trade to appoint delegates to assist them 
in the formation of their association, and to help them to frame 
rules for their guidance? Certainly he will admit that we have 
working men who are equally able to assist the masters in this 
respect, as the masters are to assist the working man. A “‘ London 
Master” appears to have ignored the fact that our rules are framed 
for ourselves, that the society is for our own protection—for the 
Se of our trade—and to inculcate into our members the 

abit of thrift, to provide for our aged or disabled members, to 
bury our dead, to endeavour to raise our status as workmen in a 
skilled trade, and generally improve the conditions under which we 
labour. He admits that colar unions are beneficial alike to 
master and man, so long as they confine themselves to legitimate 
objects. Other employers admit the advisability of them. While 
ona journey in February I had an employer as fellow passenger 
between Carnforth and Carlisle. Our conversation turned upon 
trades’ unionism, and he said that the whole of the men in his 
employ were society men, and he had found by experience that 
they were the better men. He considered that when a man was in 
the society it was proof that he was an efficient workman. He had 
read our rules, and was aware how particular the society was as to 
only qualified men being members. If a “ London Master” cares 
to inquire, he will always find that in a club shop it is always first- 
class work they turn out, and vice veraa. 

He asks—“ Is piecework an advantage to the men?” and says 
the question is difficult to answer. I think not. It is ruinous to 
the trade whatever way you care to look at it. It will ruin both 
trade and master ; as on piecework the principal object of the men 
is to get the work finished as soon as ever possible so as to make 
it pay, hence it is ““Brummy” or “slipped.” He mentions 
firms who are losing money, or carrying on business without 
profit to themselves. I contend that piecework is the cause 
of it, also that it is the cause of want of orders through turning 
out cheap defective work done on piecework. It is made to take 
the eye, and may work right enough for a while, but the faul 
work soon begins toshow. If it had been done on day work eac' 
part would have been properly fitted, and a proper bearing given 
to all working parts, which is next to impossible under the system 
of piecework. For example, suppose a ‘‘ London Master” has a 
job on hand, he gives it to a leading hand and offers him a certain 
price to complete it. He accepts the offer, and it becomes that 
man’s constant aim and thought, morning, noon, and night, to 

lan out the best and quickest way to get that job finished. 
When he has succeeded in his task another job the same as last 
has to be gone on with, only that the employer informs 
him that he cannot afford ek him the same price, as he 
finds that the men have le about double time; and so 
on to the end of the chapter. The men’s brains are ever on 
the stretch endeavouring to find out new dodges so as to still 
enable them to make something like time and half, and the 
master employs his time cutting the price down, so that the men 
cannot afford to take the necessary time to make a good job, and 
the consequence then is that owing to the inferior quality of the 
work ‘turned out the master cannot get a good market for his 
goods and has to sell at a low = e loses his profit, the men 
do not get fairly paid for their labour, his goods get a name in 
the market, consumers go elsewhere with their orders, and more 
than likely, instead of figuring in the “‘ Wills and Bequests” 
column, you will find his name in the “ 4 ’s”’ column—and 
all through piecework. A ‘‘London Master 


he is talking of the *‘ good old times” that our ts spea 
dust trade 


as during my fifteen years’ experience in the 
@cross gant < men but that some, if not all of them, were 
“ 


nal task of their pay. 


that on the face of it is absurd, as the society—as I have alread, 
stated—is for the protection of trade and the members of it. 
man must be able to command the average rate of wages in the 
district where he resides before he can be admitted to membership, 
and you may rest assured that his assertion is not proof enough. 
A strict inquiry is instituted, commencing at where he learnt hi 
trade and folk wing him up to the date of his application. I 
know of cases, and any member of the society can tell you of 
cases, where men have been refused membership, not only in one 
town but wherever they have made application, for the reason 
that they were not sufficiently skilled. Does this show that the 
society is a ‘‘ cloak for worthless workmen ?” 
He makes a rash assertion—which I hope he will withdraw— 
that the men sponge on the club funds. I would ask any intelli- 
t mau whether all the ployed at t on the Tyne, 
ear, Tees, or Mersey are all ‘‘sponges.” Iam certain the answer 
would be emphatically “‘No.” I think that we have greater 
grounds for complaint against the Masters’ Association than they 
have against us. In the event of our leaving our work, and we 
ask the employers for a character, we must tell where we are 
going, and if a character is required our new employer must write 
te them for it, something after the style of a ticket-of-leave man. 
In conclusion, I am convinced that but for trades’ unions the 
British workman of to-day would have been about in the same 
boat as the Russian serf, and that unions may prosper and go on 
in their good work is the earnest wish of A. C, 
Barrow-in-Furness, December 15th. 


MEN OF PRACTICAL SCIENCE AND MEN OF PURE SCIENCE. 


Srz,—It is much to be regretted that you did not, as you had in 
your mind, extend your observations at page 439. We are now 
subject to an invasion of theorists, who are levying large contribu- 
tions under the name of the promotion of pure sci andr h 
The result is the enrolment of a large body of highly-paid school- 
masters and pl » whose operations, notwithstanding their 
self-laudation, are by no means attended with unmixed good. We 
cannot have too much practical knowledge; but that must be 
achieved and applied by practical men, asin past times in England. 
Sir Lyon Playfair, at the British Association, made a proclamation 
which was received with praise, instead of being subjected to due 
criticism. The real assertion was of a most astounding character. 
In the presence of Sir John Lubbock, and of so many of his con- 
temporaries, he arrogated to the professors imaginary achievements, 
and denied them to those by whom they had really been effected. 
The most cursory examination will give us more names than you 
can now insert. One readily thinks of Dudley, Sir Samuel Morland, 
Boyle, Savery, Newcomen, Captain Perry, Bishop Watson, Smeaton, 
Brindley, Watt, Arkwright, Caslon, Cort, Wedgwood, Priestley, 
Dollond, Trevithick, Colonel Beaufoy, Murdock, Sir Samuel 
Bentham, Cavendish, Lord Stanhope, Davie Gilbert, Symington, 
Sir W. Congreve, Bramah, W. Smith (the Father of Geology), 
Francis Baily (who weighed the world), Huddart, Sir Joseph 
Banks, William Allen, the two Steph , 58 1 Clegg, Sir 
Samuel Brown, Samuel Brown (the gas engine), Fourdrinier, 
Brunel, Fox (who studied the electric currents in mines), Dalton. 
It is not easy to enumerate our contemporaries: The two Lubbocks, 
Fox Talbot, Heath (silver steel), Crane and Neilson (hot blast), 
Murchison and his colleagues, Huggins the astronomer, Cummins 
the conchologist, MacAndrew the dredger ; Cooke, of the electric 
telegraph; Sir Henry Bessemer, William Spottiswoode, John 
Evans, F.R.S., Gilchrist and Thomas, Perkins, without counting 
engineers. The like enumeration as to past and present is to be 
made for the United States. 

With regard to those claimed by the professors, their title to 
many of them is very questionable—even to Sir C. Wheatstone 
and Darwin. Their claims are largely made up from members of 
the medical profession, which is in itself of a practical character. 
The surgeon is no more to be enrolled because he has had a scientific 
oma than is the engineer, the brewer, or the dyer, or so many 
others. 

Notwithstanding your caveat, some of the names here registered 
are those of men who have distinguished themselves in pure science. 
Men engaged in practical science make discoveries in pure science ; 
but the professors rarely produce practical results, and therefore, 
as you imply, they trumpet the superiority of the achievements of 
their art. anthropology, chemistry, economic 
science have been largely built up by the practical men. The fact 
is this: science pure and practical has for three centuries been 
cultivated in England by nonprofessorial men, either by those 
engaged in business, or by those having wealth and leisure. It is 
on this depends the essential differences between England and the 
Continent. This private enterprise it is which gives the energy 
to English exertions. On the Continent all is dependent on the 
Governments, and when these Governments are poor and embar- 
rassed by war, the cause of science suffers. Before the French 
Revolution, it private individuals—largely the noblesse 
—that science was cultivated, and even the School of Encyclopedic 
Philosophy maintained. Since the Revolution, most has depended 
on the pF omeny and these on the Government. In the United 
States the conditions have been like those of the mother country, 
and now there is a class in circumstances an impulse has been 
given to progress far beyond the liberal subventions of the States. 
Undoubtedly Germany makes a greater show than England or 
France. This arises nee our German brethren not having been 
able, until lately, to make way in practical pursuits, and school- 
mastership was a chief career. Now Germany is becoming assimi- 
lated to the conditions of England, and we see corresponding 
effects. German bookselling overshadows ours. Each doctoral thesis 
or essay is obliged to be = for thedegree, and being printed some 
copies ere put for sale at two or three shillings. If similar pro- 
ductions came from Oxford and Cambridge, and were put in the 
booksellers’ catalogues, we should make a e numerical show. 

The time has come when, as you recommend, the whole situation 
should be examined. Ample provision should be made for local 
instruction in science. In many places this could be much better 
effected by employing, with a small allowance, a local professional 
man, as on the Continent, instead of the hight, -paid schoo 
from South Kensington. 


The tendency of the pure science adventurers is to ao from 

scientific societies and institutions those men of intelligence, of 

business, of liberality and public spirit, by whom our societies and 

institutions have been hitherto maintained. One result is the 

constitution of a body of office-seekers, whose main object is -_ 

sonal emolument and display. H. C. 
London, December 15th. 


VACUUM BRAKES, 


S1r,—I suppose most of your readers are acquainted with the 
fact that a new brake valve has lately been designed by Gresham 
and Craven for use with the vacuum brake, as now fitted to the 
Midland and other companies. The old form, which was very 
complicated and always in the way, has been replaced by a valve 
corresponding to the disc regulator, which is used to destroy the 
vacuum and thus to apply the brakes. Should, however, the 
driver fail to put the ejector on or forget to do so, a piston 
working in a cylinder and communicating with the steam brake 
applies it should the vacuum fall to a certain degree. There is 

a notice on these engines stating that the small ejector is 
always to be kept on. I have considered that there would be less 
danger of losing steam if this piston was, by a suitable arrange- 
ment, connected to the small ejector, as well as the steam brake. 
It would then prevent the possibility of the ejector being shut off, 
while it would not need to be full on if there was a complete 
vacuum. When the driver applies the brakes—and we wi 
suppose he wishes to create a vacuum as quickly as possible—this 
arrangement would bring about the desired effect as quickly as 
would be possible. Of course the small ejector would be self- 
acting except when the driver required to stop the train, when he 


would take it off by a suitable handle. The moment that he 

released the handle it would be automatically put on, thus obtain. 

ing a vacuum quickly. J. W. Dear, 
icester, November 30th. 


PECULIARITIES OF STEEL, 


Sir,—The steel plates, the failure of which after two and 
a-half years’ service has been commented on by Mr. Maginnis 
in your paper, were made in 1880 by the Weardale Iron and Coal 
Company at their Tudhoe Works. The steel was made in small 
2}-ton converters by the Bessemer acid process, and before leaving 
the works the plates were tested and passed in the usual manner 
by Lloyd’s and the Board of Trade surveyors. I know no more 
than any of your correspondents what was the cause of the failure, 
but should wish, with your permission, to state that we for years 
manufactured steel in the same Bessemer converters, and although 
a name weeny was used for boiler plates, this is the only serious 
complaint we ever received. When we take into consideration the 
number of boilers made from steel exactly similar which have been 
years without showing any of deterioration, it 
would be obviously unjust to attribute the strange misfortune 
described by Mr. Maginnis to any fault in the original material. 
After they left the Tudhoe Works many things may have been 
done to damage the structure of the plates, and we must, I sub- 
mit, seek for the cause of failure in some defect in the manipula- 
tion of the plates by the engineer, or in the subsequent treatment 
of the boilers when in the vessel. 

Although the comparative merits of Bessemer and Siemens 
steel for boiler plates do not enter into this question, may I be 
allowed to mention that for the last eighteen months all steel 
maaufactured by the Weardale Company has been made by the 
latter process, and their Bessemer works are entirely closed, and 
will, I believe, never be re-opened. F. B. Du Pre, 

Manager of the Weardale Iron and Coal 

Spennymoor, December 22nd. Company. 


Srr,—In your leading article of December 18th, ‘* Testing 
Steel,” you say ‘‘ that the testing machine may be quite unable to 
give us adequate information concerning the strength of a steel 
boiler.” Now, Sir, it is my opinion that the testing machine is able 
to give much more information than is usually sought to be 
obtained from it. Let a sample be so placed in a testing machine 
that it will write its own record of the stresses and accompanying 
strains that come upon it throughout the test, and you will find a 
surprising amount of information in that autobiography. There is 
a critical period:in the extension of every sample, namely, when 
the elastic period is passed and the plastic period commences, 
the sample has not been in a state of ease when put into the 
machine, or if it is composed of hard and soft layers, the tale will 
be told you by the autograph pencil as it draws the elastic line, 
and shows the behaviour at the critical yielding yom when the 
whole sample, if homogeneous and at ease, should become plastic 
within the range of a single ton perinch. I think, Sir, that until 
you can show the sample’s own continuous record of its treatment 
and behaviour, ins' of only a few isolated facts regarding it, you 
do not know what the testing machine is capable of revealing as to 
the molecular condition of a plate strip. J. H. WICKSTEED, 

Well House Foundry, Sitliow-lone, Leeds, December 22nd. 


Srr,—Having read your article on the failure of steel boilers, I 
beg to state that about thirty-seven eer ago the paddle steamer 
Leipzic was built by Messrs, Pimm, Hull. The engine and boilers 
were made by the Butterly Company, and after the vessel had run 
several voyages to Hamburg and back, her boiler furnaces cracked 
down the sides just as described by Mr. Maginnis, and shown in 
Ee paper of the llth inst. The iron was not good, and had to 

renewed. I beg to state in my experience, having worked up 
many hundred tons of all classes of iron and steel in my pot 
both in her Majesty’s dockyards and for private firms, I certainly 
should give the preference to Bowling, Lowmoor, or Farnley iron for 
furnaces, tube plates, and combusti hambers, where such plates 
are subject to intense heat, expansion, and contraction. I have 
no doubt in stating that steel when cold is stronger, and will bear 
@ greater pressure than iron, and will also flange and weld as well 
as iron, but it has not got that fibre in it that the best iron has, 
and turns brittle sooner. Iam also of opinion that the larger the 
plates are made the worse they are ; they cool quicker at the edges 
than in the centre, thereby causing great strain on the plate when 
put into the boiler. Iam also of an opinion that if the expansion 
and contraction ring is made the whole length of the furnace, as 
my patent shows, it will be easier for the plates to be made in the 
shape required. They will be stronger than parallel furnaces, and 
not so liable to crack, My reason for writing this is knowing you 
are always wishful for — on such subjects. 

13, Margaret-street, Hull, JOHN HARRISON, 

December 22nd. 


TREATMENT OF MARINE BOILERS AT SEA, 


S1r,—I have read in THE ENGINEER of the 9th October, 1885, 
your article on zinc in marine boilers. The conclusion—‘‘ Sea-goi 
engineers, as a rule, do not realise how much water a donke will 
throw; they think nothing of blowing down a boiler three inches 
or so every watch, and then pumping up again ”—convinces me you 
have been misinformed as regards our treatment of boilers at sea, 
and abilities for simple calculations, or you would not have made 
us appear so unqualified to take charge of machinery afloat. If 
boilers were worked as you say we work them, there would be more 
accounts of collapsed furnaces to report. Aman to blow boilers at 
sea fed from a surface condenser, every watch or every day, or 
every four days, would be an engine idiot, not an engineer. 
Although on long voyages it is necessary to scum a little—‘' about 
once a week” —to remove the dirt that accumulates from the use of 
cylinder oils and boiler compositions,—the latter would be better 
left in the cask—otherwise very little extra feed is required. Engi- 
neers take every care to prevent loss of steam and water, as they 
are-well aware of the consequences if this be neglected. Men of 
our profession, ‘‘if such it may be called,” have a great regard for 
the machinery under their charge, and take a pride in attending to 
its ev want. Ican assure you, as arule, marine boilers are 
as carefully used by us as any boilers in the world, although at 
times we have to work under difficulties. If our abilities in an 
engine-room were better known we should have at least a little 
respect shown us and be credited with common sense. 

By allowing this a place in your valuable paper, it may induce 
other sea-going engineers to s' out in their own defence, and 
give their experience with boilers, which would be interesting to a 
number of your readers. I enclose scale taken off our furnaces, 
after twenty-two days’ steam, that will show there is not the 
amount of blowing at random some one would have you believe. 

Hull, December 22nd. ALFRED RUTTER. 


THE ROYAL ENGINEERS, 
Sm,—A great reason which you do not take into account in 


writing on this matter is the abolition of purchase in the cavalry 
and infantry. In former days the only way for young men who 
were either unable or unwilling to buy their promotion, to enter 
the army, was to join the Royal Engineers or Royal Artillery, the 
regiments of the late Honourable East India Company, and the 
Royal Marines. This last corps is, by the way, suffering from a 
dearth of candidates for the like reason of purchase abolition. It 
is true, as your correspondent ‘‘A Non-commissioned Officer, R.E.” 
states, that the present quickness of promotion in the line may 
induce many to enter it, but Ido not think that young men take 
the relative number of admissions into the staff co lege into consi- 
deration when branch of her Majesty’s service 
they willenter. It will be found, I expect, that our would-be 
soldiers take the least troublesome road to glory, declining to pase 


men are dissatished with their baiance on se hg days it 1s based 

on an imperfect knowledge of arithmetic. I think he must be 

blessed with an exceptional lot of ignorant men in his employ, 4 

of, 


Dec. 25, 1885. 


THE ENGINEER. 


difficult examinations when they think they can attain to it by 
easier paths, 

As to Royal Engineers not getting their share of minor staff 
appointments, it seems to me the country would gain little b; 
giving them a special training, and then setting them other wor! 
to perform f late the corps has no reason to complain of 
command in the field not being given to its officers ; the nation no 
reason to deplore the result; and no doubt it will continue to 
entrust its troops to their command, while considering them too 
valuable to be employed, nevertheless, on ordinary staff duties. 

December 21st. NON-PROFESSIONAL, 


Sir,—In view of the probable increase of Royal Engineer 
officers, would it not be well that in the competitive examination 
some credit should be-given to the theory and practice of engi- 
neering? By introducing some technical subjects it would be made 
worth the while of young civil engineers, who have passed through 
a course of theoretical training, to compete, and would ensure that 
the candidates had some taste and interest in the profession, since 
they had madeit their business of life. By attracting civil engineers, 
a number of men would be got, who with six months’ training in for- 
tification, military reconnaissance, &c., law, history, signalling, and 
exercises, and artillery, &c., would be efficient officers and at the 
immediate command of the authorities. The present system of 
giving commissions on a schoolboy’s examination, and limit of age 
twenty-two years, is on the face of it absurd. 

December 23rd. An OLD ENGINEER, 


DR. LODGE’S MECHANICS, 


Sir,—Dr. Lodge’s definition of motion very much resembles 
answering the question, “‘Is the man dead?” simply stating, 
“* He is dead.” Would not the following be much better: “‘ Motion 
is the act of moving or being moved from one place to another?” 
Can mass be expressed in terms of anything else but the weight? 
I did not state that inertia varied as the weighing machine. 

What am I to substitute for the word double/ ‘4%, 11.” ought 
to state plainly what the context implies. Inertia cannot vary 
directly as the mass and inversely as the momentum, which it 
must do if inertia is the reciprocal of momentum, 

Westminster, December 21st. WILLIAM DONALDSON, 


THE JAPANESE VILLAGE. 


S1r,—In your account of the reopening of the Japanese Village, 
Knightsbridge, you mention that the vi has been built under 
the direction of Mr. Tannaker Buhicroson. I beg to state that the 
Japanese Village houses, temple, and stage in the theatre were 
built from my plans, and with the assist of a fi carpenter 
under my own nal supervision, as well as the es in 
personal supervisi the villag 
Berlin and Munich. For the Exhibition lately reopened I certainly 
had a tracing of the positions of the houses and streets, but nothing 
else. With your love of fair play, I trust that you will insert this 
in bmg next issue, and do justice to GORGE WELDON. 
, Renfrew-road, Lower Kennington-lane, London, S8.E. 
December 22nd. 


THE INFLUENCE OF SILICON ON THE PRO- 
PERTIES OF CAST IRON. 


By THomas TuRNER, Assoc. R.S.M.* 


THE is a continuation of one recently published—Chem. 
Soc, s.,” 1885, 577. 

An account is given of experiments on the relative density, 
hardness, worki ualities, and crushing strength of the metal, 
and the reason of the variations noticed is discussed. The rela- 
tive density was determined both in mass and in small fragments. 
In the first case cylinders 3in. by lin. were employed, and the 
turnings from the cylinders were used for a second determination. 
In iron ing great tenacity the density was slightly 
increased, but with less tenacity the density was decreased by the 
in turning the metal. The was d 

weight in grammes necessary to produce a scratch with a 

the grea softness being produ y from 2 to 

cent. The working qualities are taken from the observation of a 
skilled workman, and agree very closely with the hardness as before 
determined. The crushing strength tests were performed by 
Professor Kennedy on cylinders 3in. by 0°75in., and sketches are 
given of the fractured specimens. he influence is tolerably 
regular and of the kind eremente seers, the maximum value 


being reached with 1 per cent. of sili In the following table a 
summary is given of the chief results :— 
! Relative Crushing strength. 
Relative 
stigon | | ative ad 
cent, | ¢vlinders, |" from 
| cylinders, Pounds, Tons, 
0 7°560 7°719 72 168,700 
05 7°510 7°670 52 204,800 91°42 
1 42 207,300 54 
2 7518 7°850 22 
2°5 7°422 7°388 22 172,900 77°18 
3 7°258 7°279 22 128,700 57°45 
4 7°183 7°218 27 106,900 47°74 
5 7°167 7°170 32 108,400 46°16 
75 7°128 7°188 42 111,000 49°55 
10 6°978 6°924 57 76,380 84°10 


* Water at 20 deg. C. = 1. 


The author draws the following conclusions from these results :— 
(1) That a suitable small addition of silicon to cast iron almost 
entirely free from silicon is capable of producing a considerable 
improvement in the mechanical properties of the metal. (2) That 
in these —— the maximum values are probably reached 
with the following amount of silicon :—Orushing strength, about 
0°80 per cent. ; modulus of elasticity, about 1°00 per cent. ; relative 
density, in mass, about 1°00 Led cent. ; tensile strength, about 1°80 

r cent, ; softness and working qualities, about 2°50 per cent. 

3) That when general strength is required the amount of silicon 
should not vary much from about 1°4 per cent. ; but that when 
special softness and fluidity are desirable, about 2°5 per cent. may 
be added. Even in the latter case, however, any increase upon 
8 per cent, must be dangerous, These conclusions are only strictly 
true under the circumstances of the author’s experiments, but he 
hopes shortly to bring forward evidence from independent investi- 
gations to support his results. 

The cause of these results is discussed. The author is decidedly 
of the opinion that the production of graphitic carbon is not the 
only cause of these differences, but that, in addition to the indirect 
effect owing to the production of iron, the suitable addition of 
silicon has a direct and beneficial influence upon the mechanical 
properties of the metal. 


ENGLISH MANUFACTURES IN GERMANY.—An interesting report, 
dealing with the importation of Birmingham manufactures 
into Germany, has drawn up iy ay” Strachey, her 
Majesty’s Chargé d’Affaires at Dresden, . Strachey attaches 
but little importance to the high tariff as having a repel- 
eon upon the Birmingham trade. The real cause of the 
decline in our exports is, he says, the great advance which German 
manufacturers have of late years been making in supplying their 
own market Pod ayenng which defy foreign competition. of 
the German are, however, of inferior quality to the . 


* Read before the Chemical Soviety, November 5th. 


the Wednesbury Company were contemplating a reduction, if it 
could be brought about without strife. 

Concerning the past year, I have to —— that crucial prices 
are still nominally without change upon the opening of the year, 
but in reality all-mine pigs are 2s. 6d. per ton cheaper. Common 
bars and gas tube strip have dropped 10s. on the year. Sheets— 
singles—have declined 10s., and doubles 15s., and some other 
descriptions also show a lower basis. In cage | the official price 
for marked bars was the same as now, £7 10s.; but then, even as 

ow, only very few firms were able to obtain the figure. Other 
list firms were selling for export at £7, andeven £610s, Unmarked 
bars were £6 to £6 5s., and common qualities £5 10s. to £5 15s. 
Common sheets—singles—sold occasionally at between £6 15s, and 
£7, though best firms asked £7 2s. 6d. Doubles could be bought 
at £7 10s., and lattens at £8 to £8 10s. Best quality sheets were 
firm at £11 to £13, and best sheets were nominally £15. An 
impetus was given to trade in February by the war in the 
Soudan, but it soon fell away again, and at the Birming- 
ham quarterly meeting in April actual prices were low and 
ne Common bars were £5 10s. to £5 12s. 6d., and 
galvanising doubles were reduced 5s. on the January meeting, and 
lattens about 21s. 6d. Boiler-plates now stood at £8 to £8 10s., 
and hoops at £6 5s. down to £5 12s. 6d. A little excitement was 
caused in June by a strike of ironworkers in America, but trade 
continued without any change for the better until July. Several 
failures occurred in that month, and as illustrating the —s 
prices for best galvanised iron, Messrs. Morewvod and Oo. redu 
their prices of close annealed cold rolled galvanised flat sheets 10s. 
as to some gauges, and 30s. ¥ ton as to others; 18 and 20 gauge 
now became £14 10s., and 26 gauge £16. At the close of August a 
rise in the spelter market influenced the Galvanised Iron Trade 
Association to advance prices 5s. per ton. Block sheet makers 
instantly became firmer, but the improvement did not extend to 
other branches, and when the October quarterly meetings arrived, 
things were as qvliet again as ever, and the tameness has continued. 

On Tuesday a joint court of Arbitrators and Commissioners, 
under the South Staffordshire Mines Drainage Acts, was held in 
Wolverhampton to hear appeals against the Arbitrators’ draft 
award for a new mines drainage rate of 6d. per ton for the Old Hill 
district. The Commissioners’ solicitor, however, reported that 
there were no ap , and the draft award was confirmed. 

At meetings of gas tube operatives in the South Staffordshire 
and East Worcestershire districts on Friday and Saturday, it was 
decided to continue on strike at the exceptional works where 
employers insist upon a 10 per cent. reduction in wages and an 
additional hour of working each day. Employers contend that 
these concessions are absolutely necessary if orders are to be 


(From our own Correspondent.) 
New York, December 12th. 

THE latest news from Western iron centres shows that there is 
a marked improvement in demand for barbed wire, crude iron, 
merchant steel, and plate iron, as well as old rails. Rails are ve 
scarce, and in Western markets command 21 dols, Old whee’ 
have advanced to 15.50 dols. The scarcity of pig lead is imparting 
a somewhat speculative movement. There are a good many parties 
offering lead to take advantage of the present higher price. The 
Calumet Iron and Steel Company is preparing to put its 
furnaces into blast. The Ohio Valley iron markets have been quite 
strong during the past week or two, and hardware is moving freely. 
Some parties report the iron makers extraordinarily busy, and a 
general advance in crude and finished products ranging from 50c. 
to 1.50 dols. per ton. Some of these reports must be taken with a 
little allowance, although it is correct to say that iron makers 
throughout the Ohio Valley and Lake markets are better than they 
have been, because of the movements among consumers of material 
to increase their orders for winter and spring consumption. The 
Chicago market has been rather quiet in some respects, although 
heavy hardware specialities are moving very well. Iron nails are 

uoted at 3 dols.; steel nails 3.10 dols. Philadelphia and New 
York quotations are 2.50 dols. to 2.60 dols. Foreign material is 
rather quiet in tide-water markets. Bessemer sales this week are 
20.50 dols. Several thousand tons of German spiegeleisen have 
been sold at 26.50 dols.; English spiegeleisen is wanted at 
27.50 dols. Siemens-Martin blooms are at 40 dols. 

The attempt to advance merchant steel will probably succeed, 
although the card rates will not be changed. A good deal of 
merchant steel has been selling below the market price, Steel 
rails are less active, but the combination has reached a point where 
it may meet with a set back for a while. A number of large 
buyers have stubbornly refused to admit that the upward tendency 
is genuine ; but they have not been able, nor are they now able, 
to obtain supplies for spring or summer delivery at anything less 
than 34 dols. No definite arrangement has deen made to increase 
production, although it is determined. 

The manufacturers of machinery, heavy and light, have had a 

‘ood many orders since December Ist, and at this writing there are 
fa negotiations Lee aren for saw mill, rolling mill, and textile 
mill machinery, as well as for wood-working machinery, to be put 
in place during the winter months. 

he railroad situation has assumed quite interesting proportions. 
Mr. Garrett’s new line will be pushed through, ess of what 
other people will say. It will effect an entrance to New York of 
the Bound Brook line, if no other way is practicable. Another 
receivership for the Reading is probable. The Reading will turn a 
few more somersaults before it lands where it has been trying to 
get for years. The death of Vanderbilt has had no perceptible 
influence on stocks. Railroad ings are not particularly encou- 
raging; the roads which are not able to make good showings are 
keeping very quiet. 


A conference of employers and workmen in the nut and bolt 
trade has just been held at Birmingham. The workmen asked 
that the 5 per cent. which was recently taken off wages might 
be returned, and that a Board of Conciliation should be established 
which should deal with the question of wages in the future. 
The employers expressed regret that the condition of trade did 
not warrant them in granting the 5 per cent. asked for. The 
formation of a Board of Conciliation was approved, and the 
meeting was adjourned for a month, that the matter might be 
further considered. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Txis week has not seen much fresh business in the iron and steel 
trades of this part of the kingdom, operators have seemed disposed 
to rather anticipate the holidays. But ironmasters have desired 
that when on Thursday the works shut down for the holidays the 
men should have a good “ pay,” and they have allowed them to 
make more time than the specifications in d have of themselves 
warranted. Some of the works will restart on Wednesday, but 
at other concerns, on the other hand, the whole of next week will 
be an idle time. 

In the face of the reduction in wages, the course of prices at the 
January quarterly er is anticipated with un interest. 

For the present the Earl of Dudley’s list stands at :—Flats, 
rounds, squares, lowest quality, £8 2s. 6d.; single best, 
£9 10s. ; double best, £11; treble best, £13. His lordship’s rivet 
and tee iron is £10 10s. for single best; £12 for double best ; 
and £14 for treble best. Lowest quality tee iron is £9 2s. 6d. 

es, — and hoops from 14 to 19 w.g. are £8 12s. 6d., 
£10, £11 10s., and £13 10s., according to ity. Strips and 
hoops jin. of 20 gauge are £9 12s, 6d., £11, £12 10s., and £1410s.; 
while for ?in. a further 20s. per ton is demanded on each quality. 

Quotations for plates and sheets of the New British Iron Company 
are at date:—Plates, best Corngreaves, £8; Lion, £9; best Lion, 
£10; double best scrap Lion, £11; treble best Lion, £12; and extra 
treble best, £13. Best Corngreaves checkered plates for flooring 
and the like are £9, and Lion £10. Strip and fender plates are 
£7 10s. to £8 10s., according to the brand. Sheets of 20 ga’ 
are :—Best Corngreaves, £8; Lion, £9; best Lion, £10 10s.; double 
best scrap Lion, £11 10s.; and best charcoal, £13. Hoops the same 
firm quote :—Best Corngreaves, £7; Lion, £8; best Lion, £9 10s.; 
best charcoal, £12; and steel hoops, £8 10s. Slit rods are:—Best 
Corngreaves, £6 5s.; superior, £7; Lion, £7 10s.; best Lion, £9; 
best charcoal, £11 10s. Steel hoops are £8. Best Corngreaves slit 
horseshoe bars are £6 10s.; Lion ditto, £7 10s.; and best Lion, £9. 
i,The award of Alderman Avery upon the wages question will 
regulate directly or indirectly ironworkers’ remuneration in the 
following districts:—North and South Staffordshire, Shropshire, 
Derbyshire, South Yorkshire, Cheshire, Lancashire, and several 
works in South Wales. 

Prices at date are named at £6 7s. 6d. upwards for singles, 
£6 10s. and on for doubles, and £7 12s. 6d. for lattens. Common 
bars are £5 5s. up to £5 10s., and hoops £5 7s. 6d. to £5 15s. A 
reduction in finished iron-workers’ wages of 5 per cent. means a 
lessening in the cost of manufacture of 1s. 3d., or rather more, per 
- i or a — of 10 per cent., a lessening of cost of quite 

. per ton. 

In bar and angle and plate iron local makers are still suffering 
severely, owing to the competition of North Staffordshire, War- 
rington, and Middlesbrough firms. It is indicative of the great 
value to this district of the wrought iron tube trade as an outlet 
for the consumption of native iron, that it is estimated that the 
tube works in this district consume at least 10,000 tons of strips 
per week. The importance to the district, from the same stand- 
point, of the galvanising industry, is vastly greater. 

Competition in the steel trade continues severe. Steel sheets for 
shovel-making have just been imported into this district from 
German steel works at about £7 per ton, notwithstanding that 
there is a carriage upon the steel of 26s. per ton.. German steel 
plating bars for the edge tool makers can be delivered here at less 
eed 7s. 6d. per ton. What do the Welsh steel masters say to 

is 

The pig iron trade is marked at the moment by an accumulation 
of stocks at the furnaces, arising out of the curtailment of de- 
liveries. Prices are 55s, to 60s. for all-mines and 33s. to 35s. for 
cinder pi Midland pigs are 38s, to 40s. delivered into this dis- 
trict, and Lincolnshire 41s, 

The Patent Shaft and Axletree Company, Wednesbury, has 
effected an important alteration at its two engineering establish- 
ments and its steel works this week. It is understood that it 
amicably reduced wages all round, from the managers of the 
different departments and the officials in the offices down to pretty 
much all the workmen. 

Very little has been allowed to transpire as to the nature of 
the change, but it is said that the company has previously been 
paying wages 5 Pa cent, above those of some other similar Stafford- 
se tween two and three thousand workmen are 

ected. 

I shall not be surprised at some other firms following the example 
of the Patent Shaft Company. I have known for some time 
that certain important engi concerns hereabouts other 


NOTES FROM LANCASHIRE, 

(From our own Correspondent.) 

Busi is now practically suspended until after 
the turn of the year, and there is little or nothing doing to really 
test prices. Nominally, there is a firm tone in the market, and a 
good deal of hopeful talk as to the future, but in the actual 
prospects of trade there is nothing to warrant anticipations of any 
early improvement. 

There was only a moderate attendance in the Manchester iron 
market on Tuesday, and practically little or nothing doing to really 
test prices, which may be said to be nominally unchanged. For 
pig iron local and district makers were asking their full list rates, 

ncashire brands being © agrag at 39s, to 39s. 6d., and the better 
class Lincolnshire irons 39s. to 40s., less 24, delivered equal to Man- 
chester, with one or two district brands to be got at about 1s. per 
ton under these figures. Only one or two odd sales were, however, 
reported, and these were exceptional transactions to cover pressing 
y sy requirements. In outside brands some business has been 

one for next year on the basis of 41s, 4d. to 41s. 10d., net cash 
for good named brands of Middlesbrough foundry delivered equal 
to Manchester, but the transactions are of no great weight, and 
generally it may be said that users of iron are very indifferent 
about buying at all largely forward, even at the present low rates. 

In hematite the recent upward movement in prices has caused 
quite a cessation of further inquiries, and although sellers still hold 
out for advanced rates, 53s. 6d. to 54s., less 24 per cent., represent 
the top market prices for good foundry qualities delivered into the 
Manchester district. 

Manufactured iron makers report trade as extremely dull, and 
where there is any business offering for next year it is on the basis 
of the exceptionally low prices which have recently been taken to 
effect sales just to keep works going. Makers, however, are aski 
pee 2s, 6d. per ton above these figures for forward contracts, an 

or Lancashire and North Staffordshire bars delivered into the 
Manchester district the basis of quoted prices is £5 5s. ton, 
although £5 2s, 6d. has of late been taken for prompt walaie. 

The —— slackness of work amongst engineers is resulting in 
the holidays extending over a longer period than usual. Works 
generally were closed on Thursday until Monday or Tuesday for 
the Christmas, and there will be a similar stoppage of work for 
the New Year holidays. 

The condition of the inn branches of industry, as reflected 
in the monthly reports of the es union societies, is very discou- 
raging. The returns sent in by the Amalgamated Society of 
Engineers show trade to be generally bad, and the number of 
members in receipt of out-of-work support, which has been steadily 
on the increase during the whole of the past year, is now excep- 
tionally large, up of 8 per cent. of the members in the 
Manchester and Salford districts—and this may be taken as an 
average throughout the country generally—being on the books at 
the present time in receipt of out-of-work donation. In spite, 
however, of these depressing returns, and the fact that from every 
district trade continues to be reported as bad, a vague feeling of 
hopefulness that the new year is going to bring forward some im- 

rovement pervades many of the branch reports, but no substantial 
basis can be assigned upon which these expectations of better trade 
are founded. This feeling is set forth with some appearance of 
plausibility in the last report of the Steam Engine Makers’ Society, 
which is in a more favourable position as regards its unemployed 
members than other trades union organisations connected with the 
engineering branches of industry. The number of out-of-work 
members in the Steam Engine Makers’ Society who are actually 
in receipt of donation benefit, does not exceed about 44 per cent., and 
the returns show a slight decrease in the numbers on the books as 
compared with last month. Although this decrease in the number 
of unempl is much too small to warrant the conclusion that 
there isany definiteimprov tin the state of trade, thereport takes 
up a semi-hopeful tone that there is, however, “‘ some consolation in 
saying that there seems a slight sign that times are about to im- 
prove,” and that if these continue there are hopes that before 
the spring of the coming ag is far advanced employment will be 
more plentiful than it recently been. These encouraging 
signs, the report states, come from the iron manufacturing districts, 
as the market reports of this industry were more encouraging 


heat, 


/ 
AMERICAN NOTES. 
hey had been, whilst orders for shipping were more plentiful, and 
American trade reports were of a more encouraging nature than 
they had been at any time since the depression set in. In times : 
nnn a past all these signs had led to good trade, and upon this basis the 
a report founds the hope that in the present instance the same 
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results will follow to the mutual benefit of all concerned in the 
country’s prosperity. 

A new arrangement for driving dynamo electric machines has 
recently been introduced by Messrs. Browett and Lindley, of 
Manchester. The engines, which are of special construction, are 
a balanced whilst as at a high speed of from 250 to 

revolutions per minute, but the chief feature is the combina- 
tion of the engine and dynamo upon the same cast iron base, and 
the dispensing with all strap gearing, the power from the engine 
being transmitted by friction direct from the fiy-wheel. e 
pulley of the dynamo, which is in direct contact with the periphery 
of the fly-wheel, has a compressed paper surface which is found to 
act very well, and to ensure that the friction surface is constantly 
in perfect contact the dynamo is erected on a specially 
rocking ‘bed, which is also adjustible vertically as required, whilst 
the pressure between the surfaces is regulated by an ingeniously 
tightening gear, which can also be employed for 
throwing the engine in or out of gear. At the present time 
Messrs. Browett and Lindley are fitting this arrangement 
to several different makes of dynamos, such as the American 
Brush the Crompton, and other types. One great advantage 
which is obtained by this method of driving, is that the 
engine and dynamo being built on the same cast iron base, can be 
put down readily with very littie work in the shape of foundations 
or erecting being uired, whilst there are no crank shafts or 
belting, and the whole arrangement takes no more ground space 
than the present type of high speed engines that are put down for 
electric driving. 

There has been a fairly active business stirring in the coal trade 
during the past week in the better qualities for house fire p' 
owing to the general anxiety to get in supplies before the holida: 
and the stoppage of the pits, which during the ensuing aay « t 
will extend over five or six days. Apart, however, from this 
exceptional demand, trade generally is quiet, and for iron making 
and other manufacturing purposes the demand continues very 
limited, with works at present taking lessened quantities than 
usual, owing to the holiday stoppages. Prices are about steady 
for good qualities of round , but in some of the inferior descrip- 
tions of fuel they are barely maintained at late rates. 

The shipping trade is only moderate, with low prices still ruling 
both at Liverpool and Garston. 

Barrow.—There is a steady though quict demand for all classes 
of hematite pig iron, and consumers are displaying increasing indi- 
cations that they require — deliveries of all qualities of pig 
iron. Forward deliveries are being negotiated for with reference 
to next year, and it is possible, seeing that makers of steel are 
better sold forward than they have been, and are likely to be still 
better sold forward when the New Year commences, that a more 
active state of things will be observed in the iron trade in the 
coins yee. The improved demand is mainly confined to the 
steel trade, and it is evident that the demand for Bessemer steel 
is improving, for makers have in hand some very large consign- 
ments which are for early delivery, and have also the oppor- 
tunity of securing other orders which are likely to improve the 
position of the hematite iron trade in reference to the demand which 
must necessarily ensue for Bessemer pig iron by the increased 
activity of the steel trade. Pig iron is quoted to-day at 45s. per 
ton net at works for No. 1 Bessemer, forward delivery; 44s. 6d. 


No. 2; 44s. No. 3; 43s. 6d. No. 3 forge and foundry iron. The | bee: 


inferior qualities are in limited demand at low prices. Stocks of 
iron have been largely reduced, but still they represent a consider- 
able bulk of metal. Steel rails are in improved demand at £4 15s. 
per ton netat works for heavy ordinary sections. The minor branches 
of trade are indifferently employed, and sales are extremely low. 
Iron ore finds a poor market at unchanged values, 8s. 6d. to 
10s. 6d. ton being the quotation for ordi qualities of metal 
net at mines, and steady but the 
tonnage of consumption is mu low the average. ipping is 
quiet, and freights are low all round. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

ANOTHER effort is being made to establish a sli scale for the 
regulation of wages in the coal trade of South and West Yorkshire. 
The coalowners have always contended that the standard rate of 
wages should be the existing rates paid in the district ; the colliers 
—or, rather, their delegates—have contended the existing rate, 
with 10 per cent. added, should form the basis. It is not likely 
that after the failure of their attempt to obtain an advance of 
wages to the extent of 15 per cent., and subsequently to 10 per 
cent. following on the eo securing the return of 10 per 
cent., in the spring, that the miners’ leaders will be prepared to 
insist upon their basis. If they abandon the 10 per cent. con- 
dition, there seems no reason, giving each side credit for an honest 
desire to effect an amicable arrangement, why a sliding scale should 
not be in operation early next year. 

Several leading Sheffield manufacturers tell me that they antici- 
pate a greatly increased trade with the United States and 
Canada at the beginning of next year. The Sheffield business is 
capable of very great improvement. For the year ending Sep- 
tember 30th last, the date on which the United States authorities 
make up their annual returns from their consulates, the value of 
Sheffield goods sent te the United States was only £450,000. 
Steel was about £220,000, and cutlery rather over £140,000; 
whereas we sent tothe States last year.a value of £287,569 in 
steel alone; the total exports for that year being £630,686, 
which was itself a heavy drop on 1883—£811,212. In 1882 we 
sent to the States a value of £1,277,663 ; and in 1881, £1,223,828. 
Steel rails accounted largely for the great increase in 1882 and 1881, 
the value of steel rails in 1882 being no less than £413,000. No 
steel rails were sent to America after January, 1884. Sheffield 
trade with America reached its highest point in 1872, when the 
exports from the Sheffield consular district reached £1,734,626 ; in 
1878, the lowest point was touched—£429,016. There came a 
boom which sent up values in 1881 and 1882, but since then the 
yearly aggregates have steadily decreased, until 1885 shows 
£450,000, or within about £21,000 of the smallest value ever 
exported from Sheffield to the United States. 

e coal trade in 1885 has not been very gratifying. In 1884 
the output of coal diminished by 3? million of tons. is had not 

med since 1884, and was then a smaller decrease. It is very 
probable that the production of coal in 1885 will not much exceed 
that of 1884, as the same causes operate still, viz., lessened 
duction of pig and manufactured iron, little new shipbuilding 
relatively, and slackness in many of the staple trades of the country. 
The export of coal, though it does not diminish in the aggregate, in- 
creases very slowly compared to what it did afew years ago. Inthe 
eleven months of 1884, the output of coal was 21,685,801 tons— 
value £10,095,808—and for the eleven months of 1885, 21,994,865 
tons—value £9,842,163—showing that for the eleven months of this 
year we have sold 21,994,865 tons, an increase in quantity of 
309,064 tons, but have got £252,646 less for it, and a reduction in 
price of more than 4d. per ton. In coal shipped for the use of 
steamers engaged in our foreign trade a good business has been done 
during the year, the quantity exported for the eleven months to 
the end of November being 6,138,905, an increase of 54,908 tons on 
the corresponding period of 1884. Shipowners say there is no lack 
of cargo to carry, but that the rates of freight are low and unre- 
munerative. Considering the very large increase in the production 
of coal in other countries, it is not considered surprising that our 
exports do not show so much elasticity as in former years. The 
railway companies suffered great diminutions in their traffic returns 
in 1884, aud succeeded in economising in 1885 in their coal supplies 
to the extent of 6d. per ton. Other consumers of coal obtained 
supplies at a similar reduction. The house coal trade has shown 
similar results. During the eleven months of this year coal has been 
taken into the 188 tons 
and by rail 6,398,321 tons—an increase of 386 and 204,846 


tons oe pe which is really no more than the natural increase 
of population would account for. The prices obtained during the 
year show an average of 3d. ton less in 1885, and the 1884 
prices were lower than those of 1883, For 1886 the apie are 
said to be more encouraging. Hematite pig iron is higher by 
2s. 6d. to 3s. Scotch warrants are firm at 1s. 6d. advance, and 
Middlesbrough iron is dearer for forward contracts. The iron and 
shipbuilding industries, if only slightly revived, would instantly 
increase consumption, the railway traffic would increase, and the 
railway companies would require more for locomotive and other 


fox 

e fourth edition of “The Illustrated Sheffield List” has just 
been published by Messrs. W. C, Leng and Co., Sheffield. It is a 
carefully-compiled and exhaustive list of every variety of 
mechanical tools and machines, railway plant, timber, machinery 
agricultural implements, ships’ anchors and tackling, Xc., adapted 
to the requirements of engineers, iron and wood shipbuilders, rail- 
way companies, railway coach and wagon builders, contractors, 
colliery owners, gas companies, gold, tin, and | mining 
concerns, ironworks, tea, coffee, sugar, rice, and cotton planta- 
tions, &c. &c. It is a work of a most complete and compre- 
hensive character, and gives a clear idea of the extraordinary 
variety and multiplicity of industries carried on in the Shef- 
field district. Here are made the armour-plates which coat 
our war-ships, and the shot and shell to pierce them; the bayonets 
to make wounds and the surgical instruments to dress them; the 
parts of the locomotives and the rails they run on. There is 
scarcely ——s in iron or steel which Sheffield does not make— 
from the finest needles and steel for steel pens to the huge 
crank shafts and the most ponderous propellers used on board the 
Atlantic steamers. A work like this is s tive of almost every 
handicraft into which steel or iron, metal, copper, or brass enter. 
The “‘ Illustrated Sheffield List” now includes the ‘‘ Multum-in- 
Parvo List” in one volume, and the whole is excellently indexed. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

But little business has been done in Cleveland pig iron during 
the last few days, and it is scarcely likely that there will be any 
improvement until the holidays are over. Stocks continue to 
increase and shipments to decrease. Sellers, however, are not 
despondent; they do not press their iron upon the market, and 
therefore prices are maintained at the same level as last week. 
Odd lots of No. 3 g.m.b. are offered by merchants at 31s. 104d. per 
ton for prompt delivery, but the minimum rate accepted by makers 
is 32s. For delivery over the first quarter of next year, 32s. 6d. 
to 33s. per ton is asked; but neither merchants nor makers are 
anxious to sell for deferred delivery at the moment. The market 
price of forge iron is now 30s. 9d. to 31s. per ton. There are no 
transactions to report in warrants, all known to exist are firmly 
held, and are not obtainable under 32s. 6d. per ton. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store increased 4027 tons during the week ending Monday last. 

Quotations for finished iron are unchanged, very few orders have 
been given out of late, and future prospects are no brighter. 

Shipments continue poor. Up to Saturday last only 35,973 tons 
of pig iron and 15,347 tons of manufactured iron and steel had 
m sent away since December lst. 

The shipbuilders of the Tyne, Wear, and Tees, have given notice 
for a reduction of the wages of platers, rivetters, &c. The extent 
of the reduction sought is as follows, viz.: 10 per cent. on time 
rates, and 124 per cent. on piecework rates. This will take effect 
on the Tyne and Wear on January 6th, and on the Tees and at 
Hartlepool on January 18th. A meeting of delegates from the 
Boilermakers’ and Shipbuilders’ Societies of the Tyne and Wear 
has been held to consider the above notice, and a resolution was 
unanimously come to to resist any further reduction either in time 
or piecework rates. 

essrs. William Gray and Co., of West Hartlepool, have this 
year launched twelve vessels, representing 20,386 tons burden, 
which is an increase of about 3000 tons over and above the tonnage 
built by them in 1884, At the yard of Messrs, E. Withy and Co., 
Middleton, near Hartlepool, six vessels were built, of 12,644 tons 
total capacity. This represents an increase over 1884 of 2000 tons. 
At 8 ton, Messrs. Richardson, Duck, and Co:, have built five 
iling vessels, one steamer, and fourteen amounting in all 
to 12,799 tons. Messrs. R. Dixon and Co., of Middlesbrough, have 
built and launched three iron steamers, two steel steamers, and 
twenty-two iron fishing smacks; total, 7850 tons. In 1883, this 
firm launched sixteen vessels, amounting to 30,271 tons. At the 
port of Whitby no vessels have been built during the present rg 
the shipyard of Messrs. Turnbull and Sons being entirely laid off. 
The returns of ships built on the Tyne and Wear are still incom- 
plete, but sufficient is known to warrant the prediction that the 
output will be very far below that of last year. 

So far, the revival of trade in America has done no good to the 
finished iron and steel makers in this country. On the contrary, 
their position has been rendered somewhat less favourable by 
American competition for certain materials they use. Hematite 
pig iron is » 80 is purple ore, and so are old rails, The bank 
rate of discount, which has risen to 4 per cent., is another dis- 
advantage. Scrap iron and steel of all kinds is dearer. What is 
wanted is that foreigners or colonists should purchase from us 
highly manufactured articles, such as ships and machinery, which 
have afforded a living to large numbers of people during construc- 
tion. What is not wanted is that they should come and takeaway 
our materials to manufacture themselves in competition with us. 
Yet that is what the Americans are doing now. 

The Stockton Forge faa meg, secured the contract for the 
superstructure of the Penner Bridge, for the Madras Railway 
Company. There are thirteen spans, 140ft. each—Messrs. Hawk- 
shaw, Son, and Hayter, engineers. The company is also very fairly 
off for work in the foundry on special work—bridge foundation 
cylinders—the principal work being the cylinders for the Nerrun- 
derra Bridge, for the New South Wales Government, and another 
contract for Spain. 


NOTES FROM SCOTLAND. 
(From our own Correspondent. 

In the iron market this week business has been restricted by the 
near approach of the holidays. The market has been comparatively 
depressed, and —— operations have been confined within 
narrow limits. e week’s oo pe of Scotch pigs, although 
not large, compared favourably with those of the same week last 
year. There have again been large additions to stocks, makers of 
g.m.b, finding the store the best market at present available for 
their production. There are 92 furnaces in blast against 93 at this 
date last year. 

Business was done in the warrant market on Friday at 42s. 4d. 
to 42s. 2d. cash. On Tuesday forenoon transactions occurred at 
42s, 14d. to 4is. 114d. cash, the afternoon business being at 
41s. 11d., 42s., and 41s. 114d. cash. Tuesday’s market was quiet 
at 41s. 11d. to 41s. 10d. cash. To-day—Wednesday—the market 
was very flat, with business from 41s. 94d. to 41s. 64d. cash. 


f.o.b. at Glasgow, per ton, No. 1, 46s. 6d.; No. 3, 43s, 6d.; Coltness, 
Q Langloan, 47s. and 44s, 6d.; Summerlee, 51s. 
and 45s.; Calder, 51s. and 43s. 6d.; Carnbroe, 45s. and 43s,; 
Clyde, 46s, and 42s,; Monkland, 436. and 40s, 6d.; Quarter, 42s. 6d. 
and 40s.; Govan, at Broomiclaw, 43s. and 40s. 6d.; Shotts. at 
Leith, 47s. and 46s, 6d.; Carron, at Grangemouth, 51s. and 475.3 
inneil, at Bo'ness, 43s. 6d. and 43s.; Glengarnock, at Ardrossan, 
46s. 6d. and 42s. 6d.; Eglinton, 43s. and 39s. 6d.; Dalmellington, 
the Glasgow in th k six loco- 
ere was shi; m in the past week six 
motives engines, valued at £9000, for Bombay, a small steamer, 
worth £4576, for 3 machinery, £6000; sewing machines, 
£5920; steel goods, £7780; general iron manufactures, £29,000. 


The volume of business in the crude iron trade has been much 
smaller this year than it was in 1884. At the time of writing the 
official statistics of the trade are not fully available; but it is 
evident that the total shipments of > gad the year will be 
about 90,000 tons below those of There is, at the 
same time, an increase of fully that amount in the arrivals of 
Middlesbrough pi Scotland, the inf that the home 
consumption ni ‘Booth pigs, as well as the shipments, show a 
marked decline on that of the preceding year. In the course of 
the year warrants have fluctuated between 44s. and 40s. 94d. a 
ton, while the extreme fal in the highest class of special brands 
was 8s, 3d., and that of g.m.b. about 2s, 3d. These latter quali- 
ties have since exhibited some ~ see but the prices are 
weaker than they were twelve months ago. 

So far as can be ascertained, the foreign trade in manufactured 
iron and steel goods is about equal in value to what it was last 
year, but considerably greater in amount, 

The steel trade has done well, and if it gets satisfactorily over 
certain troubles now threatening in the matter of wages, it will 
enter upon the new year with fair prospects, 

Although the coal shipments in the Glasgow district have been 
good in the past week, they are very much reduced at some of the 
other ports. The quantity despatched from Glasgow, including 
bunker coals, was 27,361 tons; Greenock, 100 ; Irvine, 2612; Troon, 
7403 ; Ayr, 6044; Leith, 1686; and Grangemouth, 9123 tons. As 
the colliers in the Airdrie and Slamannan districts have been on 
strike for three weeks for higher wages, the steam coal trade, which 
is supplied from that quarter, has been depressed, but the 
wants of consumers have at the same time been small. In other 
departments the supplies have been more than equal to current 
requirements, 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

EXcEPTIONS crop up to modify every rule. It was a matter of 
discussion amongst coalowners and shippers lately that sailing 
vessels were going into the ranks of the obsolete, and lo! there is 
now at Penarth one of the biggest sailers on record, as faras Wales 
is concerned. This is the Three Brothers, now loading with Great 
Western coal. She is said to be next to the Palgrave, the largest 
sailer in the world. Her registered tonnage is 2400, or about 
tons burden, and she is a picture. 

Ship have been busier in getting off their accumulations, and 
each of the ports—Newport and Cardiff—show an improvement. 
In some vy ao | too, this applies to Swansea, but the returns are 
not yet to ° 

Cardiff sent off last week 138,345 tons, as compared with 133,113 
tons the previous week. Taking the coastwise and foreign of 
Newport coal shipments they amounted to close upon 60,000 tons 
in round num d 

I hear of only one colliery tion in the market—the Aber- 
beeg. Due notice of this will appear in our adv columns, 
Here, I may say, that the coal is the well-known Cwmti seam, 
that the project is in sound, trustworthy hands, and that 10 per 
cent. is promised as a certainty. 

The colliery—the Liantwil—was brought to the hammer last 
week, but the amount bid not being up to the reserve it was with- 
drawn, leaving the matter to be settled by private arrangement. 

A most delusive condition of things now prevails in the coal 
trade of Wales. In one valley you find that at a certain colliery 
the men are working but one or two turns per week, and ata 
neighbouring one working at least from Tuesday to Saturday. 
This is owing to the fact that some coalowners are more su 
than others in getting contracts. Powell Duffryn, Dinas, and 
Ferndale Collieries secured another substantial one last week from 
the Royal Mail Packet Steam Company. I have heard of another 
contract = ee fought that the difference between winner and 
loser was only 14d. per ton. 

t d of anxiety pre 
more distress than what has been known 
for a length of time. - 

In the matter of ironand steel the I quiet stat From 
Newport 2120 tons went to Kurrachee and a small cargo of 40 tons 
to Bilboa. From Cardiff the export totalled 3145 tons. The same 
absence of vitality prevails all over the iron district, and the little 
that is done in rail, bar, and pig could be done in half the time 
that is occupied. I fear that a reduction of hands is certain unless 
more orders are received. A’number of labourers were paid off at 
Cyfarthfa on Monday. 

The Ystalyfera Tin-plate Works and Gwmos, about which fears 
were entertained that a stoppage was probable, are going on all 
right. Ystalyfera is amongst the leading places in the district. 

Trade has been tolerably good during the t week, and large 
shipments have been made. Coke sheets sell at 14s. 6d. to 15s.; 
Siemens, 15s. 6d. to 16s.; Bessemers, 15s. to 15s. 6d. Wasters are 
in fair demand. Prospects are better in this industry than in any 
other, demand being well maintained, and still larger orders could 
be placed if makers would accept, but there is some degree of 
uncertainty as to the cohesion amongst manufacturers, and we 
must wait a week or two on that head. 

An influential memorial n signed by shippers, coalowners, 
&c., to Sir W. T. Lewis, praying for increased bridge accommoda- 
tion at the docks, Cardiff. 


LAUNCHES AND TRIAL TRIPS. 


On Thursday, December 10th, Messrs. Oswald, Mordaunt, and 
Co. successfully launched at Southampton a handsomely modelled 
iron sailing ship, of 2150 tons net register, named the Toxteth, and 
of the following dimensions: ‘‘ Length, extreme, about 280ft.; 
breadth, 40ft. 6in.; depth of hold, 24ft. 8in. The vessel is built in 
excess of Lloyd’s highest class. She is full rigged, and fitted with 
skysail on main mast. Ample accommodation is provided in 

p for captain and officers, whilst petty officers and crew are 
berthed in e iron deck-house amidships. She is fitted with 
Harfield’s patent combined capstan windlass for working anchors 
and chains. She has been built under the superintendence of 
Captain Charles Semple, nautical assessor, of Liverpool. 

Wednesday, the 16th inst., the steam fishing cutter Holland, 

built and engined by Messrs. Earle’s Shipbuilding and Engineering 
Company, Hull, for the Boston Deep-sea Steam Fishing and Ice 
Company, was taken on her trial trip. The following are the 
ticulars of the vessel:—Length, pp., 100ft.; breadth, come, 

t.; and depth of hold to top of floors, 10ft. 6in. She has a rai 
quarter deck aft, bridge amidships, and fo tle. Iron casing: 
over engine and boilers, with galley at fore end, is dandy rigged 
with two pole masts, and has accommodation for captain, mates 
and engineers in cabin aft, and for crew in forecastle. The ve 
is fitted with patent windlass worked by messenger chain from a 
Gin. by 10in. steam winch of Earle’s special make and design. She 
is propelled by a set of compound _ on the triple expansion 
system, also made and fitted by Messrs. Earles, and havi 
cylinders ll4in. by 17in. by 30in. diameter by 2lin. stroke, ani 
supplied with steam from a steel boiler made for a working 
pressure of 150 Ib. to the square inch. During the run the weather 
was very rough, and we are told that the sea-going capabilities of 
the vessel were thoroughly tested with very good results, the speed 
attained being about 104 knots, and the engines worked most 
smoothly and satisfactorily. 

Messrs. Raylton, Dixon, and Co., Middlesbrough, launched a 
small iron screw age | by 19ft. 6in. 
depth of hold. e es, which are compou lace con- 
ezsing, will be supplied by Messrs. J. P. Rennoldson and Son, of 
South thields, the diameter of cylinders being 14in. and 25in. by 

stroke. She has been buil on 


for owners, and 
leaving the ways she was named Cabo Santa 


; 
| current of makers’ iron are as 
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NEW COMPANIES. 
we following companies have just been regis- 
Tramways, 


This company proposes to construct and equi, 
tramways at or near Accrington, 
to work the same by means of locomotive or 
stationary engines, cables, wire rope, electricity, 
or any mechanical or animal power. It was 
registered on the 12th inst. with a capital of 
£25,000, divided intw 1000 ordinary shares of £10 
each and 1500 preference shares of £10 each. 
The subscribers are :— 


C, Courtney Crump, 1, Boscombe-road, Uxbridge- 
W. A. Cubitt, Brooklands, Uxbridge-road 10 


K. M‘Kenzie Dowie, Bedford Park . 
Ww. Green, Smithfield Ironworks, Leeds, 


enginee 
A. 174 Goldhawk- road, 
G: Alldred, Chiswick, contractor 
Goulding, 53, She horde bush- -road, ‘artist 10 
W. Clayden, 269. 10 
R. Stevens, licensed Victualler 10 


The member of ‘directors is not to “exceed. five; 
qualification, £100 on shares; the subscribers are 
to appoint the first; remuneration, £250 per 
annum, 

African Direct Telegraph Company, Limited. 
This com proposes to effect telegraphic 
communication between the Island of St. Vincent 
and an — Islands of the Cape de Verde 
Archi, between any of such Islands 
ah Coast of Africa, and along the coast 
Gan. It was registered on the 11th inst, to a 
capital of £300,000, in £10 shares. Without the 
sealed and written consent of the Brazilian Sub- 
marine ny not lay ic Company, Limited, this com- 
Ane fe not uire, or work any line of 

he subscribers are :— 


*John Pender, 18, Arlington- es oe 
*Sir James Anderson, 62, Queen's- 
*W. H. St. John Fremantle Brodriet, 29, 

Lower Seymour-street 
*Thomas Fuller, 13, Chesterfield-street .. 

Lord Monck, 24, Onslow. -gardens 
W. R. Drake. 46, Parliament-street, ‘solicitor 
* Marquis of Tweedale, Haddington, N.B. 

The number of directors is net to eneeed seven ; 
qualification, 50 shares; the first are the sub- 
scribers denoted by an asterisk. Minimum re- 
muneration, £1000 per annum, with an additional 
£500 in each year in which £5 per cent. is paid. 


SS 


Brighton Electric Light Company, Limited. 

This company proposes to acquire the electric 
lighting works and plant at Brighton, recently 
carried on ws the Hammond Electric Light Com- 
pany, Limited. It was registered on the 16th 

t. with a capital of £25,000, in £5 shares. 
agreement of the Ist inst. (unr cmap between 
Robert Hammond and Frank Wilden Bentley will 
be adopted. The subscribers are :— 


*Robert Hammond, 117, Bishopsgate-street 
Within, merchant 


Hmithett, 37, Vernon-terrace, Brighton, ‘colo- 
ni 
. Bentley, 117, Bishopagate- -street Within, 


Collins, Oliver- -grove, South Norwood, agent... 
J.B. Jordan, 67, Ivanhoe-road, Camberwell, clerk 
E. Brooman. jun., 10, Rockmead-road, 
Hackney, clerk . 
John Winkworth Egham, accountant |. 1 
F. Hodgson, 117, Bishopsgate-street Within .. 1 
the number of directors is not to exceed five; 
qualification, 10 shares. The first two subscribers 
and Mr. Arthur Wright are the first directors. 
The company in general meeting will determine 
remuneration, 


Great Southern of Spain Railway Company, 
Limited. 


This company was registered on the 15th inst. 
with a capital of £1,250,000, in £10 shares, to 
acquire concessions and other powers for the con- 
struction of railways, light railways or tramways 
canals, docks, harbours, and other public wor! 
in Spain. The subscribers are :— 

David Davies, M.P., Llandinam, 100 


T. Webb, Cardiff, colliery owner .. +» 100 
E. K. Hett, Eltham, Kent, coloniai broker 100 
W. G. Burne, Twickenbam, shipowner.. .. .. 100 
R Bromley, Kent . 100 
161, Fleet-stret, consulting engl- 
Al Poplar, engineer oe 100 


The number of directors is not to ‘be lees: than 
five nur more than seven; the subscribers are 
to nominate the first; qualification, 100 shares ; 
remuneration, £2000 per annum. 


Standurd Machine Screw Company, Limited. 


Upon terms of an agreement of the 8th inst., 
this compel, proposes to purchase from Mr, Owen 
Jones, of 18, Southampton-street, Bloomsbury. 
the letters tent, No. 3757, dated the 19th o 
November, 1873, for =. improved machine for 
making screws ; , dated the 6th of 
January, 1880, is machine in 
screw-cutting ‘machines ; and No. 99, dated the 
9th of March, 1881, for an improved turning and 
screw- cutting lathe. It was registered on the 
fay inst. with a capital of £50,000, divided into 

250 6 per cent, cumulative preference shares of 
£100 each (but not to participate further in the 
profits), and 250 deferred or ordinary shares of 
£100 each. The purchase consideration is £3000 
cash, two acceptances of £1000 each, payable at 
three or six months after date, 50 preference and 
250 ordinary shares. The subscribers are :— 


E. H. Fowle, Lapley, Penkridge, Stafford .. 

William Harv: , Sprin; 

E. Blakey, Fork electrical en 

Theodore Brooke Jones, Harrogate te, 
accountant . 

J. A. Bright, Rochdale, manufacturer 

J. Trehane, Cornwall-residences, Regent's Park 

Edwards, 28, Harp-lane, solicitor ee 
The number of directors is not to ‘be less "than 

three nor more than five; the subscribers are to 

appoint the first and act ad interim. Each 

director residing within ninety miles of the place 


of meeting will be entitled to two guineas per 
mecting, and those residing beyond =o pr ag 
to four guineas. An additional sum of £20 will 
be paid to each director for every £1 per ae 
dividend upon the ordinary shares above 10 per 
cent, per annum, but so that such further sum 
shall not exceed in the aggregate for each director 
—£1000 per annum, 


Permanent Key Company, 
Tamited. 


pany pro to acquire and work the 

lefts 4536 , dated 22nd September, 

1883, granted to John Steen and Bernard Peard 

Walker for improvements in the means of fixing 

or securing steel rails. It was registered on the 

12th inst. with a capital of £20,000, in £5 shares, 
with the following as first subscribers :— 


*John Edgbaston, button manufacturer... 
* —— = Player, Edgbaston, buttun manu- 
facture: 


T. B. Salter, “West Bromwich, spring manu- 
facturer.. .. 

G. Salter, West Bromwich, spring ‘manufacturer 

*J. Birch, West Bromwich, spring manufacturer 

A. Shadwell-street , Birmingham, steel 


rchant 
J. Shadwell-street, Birmingham, steel 
Wolverhampton, leather betting manu- 


B. P. Walker, Moseley, ‘consulting engineer oe 


The management will be vested in three 
directors; qualification, 100 shares. The first are 
the subscribers denoted by an asterisk. The com- 
Low in general meeting will determine remune- 


Mysore Reefs Gold Mining Company of 1885, 
Limited. 


This is a reconstruction of the Mysore Reefs 
Gold Mining Company, Limited. It was a 
tered on the 10th —_ with a capital of £135,000, 
in £1 shares. In order to ensure the successful 
reconstruction and to obtain a sufficient 


THE PATENT JOURNAL. 
Condensed from Ge Jourent of ths 


Applications for Letters Patent. 
bd —_— tents have been “‘ communicated ” the 
@ apd address of the communicating party are 
printed in italics. 


15th December, 1885, 


15.853. Frictiona Darvine Discs or xs for Toys, 
G. W. Herbert, Birmingham. 

15,354. Parine the Baims of Hara, R. Green and T. M. 
Penney, Manchester. 

15,355. ToRwino-ve the Epars of the Barus of Hats, 
R. Green, Manchester. 

the Bris of Harts, R. Green, Man- 


15,857. CoaTine T1x-PLates, 8. Thomas, Newport. 


Bonnet or Hart Box, J. Collinge, 


15,361. Hammers, J. Maters, New- 
castle-on-Tyne. 

15,362. Tramway Stock. J. Sanders, Longton. 

15, 363. ELECTRIC BaTTERY Greenwich. 

15, "364. ENCAUSTIC Tires, E. G. Colton. —{F. Frenzel, 
United States. ) 

15,365, Gap Sprnnine Frames, J. Leeming, Bradford. 

Firgorate, &c., B, Pitt, Bristol. 

ADJUSTING the’ Store of Picrures, A. 

Bradford. 

15,368, Srartine VaveE, R. Bentley 
and T. Ford, Lo 

15,869. Bicycies, &c., Easthope, Wolverhampton. 

15,370. Unitine the Uppers of 
Boors and Sxozs, H. J. All ison.—(A. and EB. B. 
Seaver, and C. D. Wood, United States.) 

15,371. Frreproor Sares, &c., H. J. Allison.—(C. C. 
Gilman, United States. 

15,372. Prorectine the Sores of Boots and Suogs, J. 
M. Baines and 8. Washington, Hulme. 

Fastenina, &c,, Winpows, C. Miller, Plum- 


15,374. RecuLaTine the of Motive 
to Macuainery, R. H. Ridout, Battersea. 
15,375, SHUTTLE-THROWING MEcHANIsM for Looms, W. 


of capital for the new company, it has been con- 
sidered necessary to arrange that a large number 
of shares in this company should be definiteiy 
subscribed for. An agreement of the 11th inst. 
cites that Mr. Samuel Tufnell Southgate, of 
Lewisham, offered to the committee o share- 
holders in the old company to take up 25,000 
shares in this at, , upon the condition that 
the said shares should be allotted to him credited 
with 15s. paid up, and the committee accepted 
such offer. Mr. Southgate having paid to the 
bankers the sum of £1250, or 1s. per share, pay- 
able in pursuance of the "scheme of reconstruc- 
tion, 25,000 shares credited with 16s. per share, 
id u will be allotted him by the new company. 
e subscribers are :— 


*John Harvey, J.P., 5, De Vere-gardens _— 

*J. Cockburn, C.E., 11, Heathcote-street .. 1 
Colonel A. Lindsay, Gilston-road 1 
L. A. Evans, 33, ‘albrook, “aceountant 1 
*C. J. Harve 5, De Vere-ga: 
F. A. Snell, 2, George-street, EC, solicitor 1 
J. B. Snell, The Chislehurst, solicitor. 1 


The number of directors is not to be less than 
three nor more than seven; the first are the sub- 
scribers denoted by an asterisk and Lewis Henry 
Evans and Charles Stuart Blair; qualification, 

250 shares. The remuneration of the board will 
oe at the rate of £150 perannum to the chairma: 
and £100 to each other director, and an additional 
£100 for each 1 per cent. dividend beyond 10 per 
cent. per annum. Under an agreement of the 
8th ult. each shareholder in the old company will, 
upon payment of 1s. per share upon application 
and upon agreeing to pay 4s. per share when 
called upon, be entitled to receive one share, 
credited with 15s, paid up, in respect of each 
fully-paid share held in in the. old company. 


New Clydach Colliery ¢ Company, Limited. 
This company proposes to carry on business as 
colliery proprietors, ironmasters, engineers, steel 
a ironfounders, and brickmakers. It 
tered on the 11th inst. with a capital of 
£15, , in £20 shares, The subscribers are :— 


Shares. 
William Perch, Cardiff, colliery owner .. ee 
Thomas Walker, Wolverhampton, w solicitor . oo & 
*A. H. Walker, M.E., Cardi . 


8. Loveridge, Wolverhampton, ironfounder .. 

P. 8. Dowson, Cardiff, brewer .. oe an 1 
b, Watson, Cardiff, brewer ee ee ce oe 1 

"te number of directors is not to be tees than 
two nor more than five; qualification, £500 in 
shares or stock. The first are Messrs. A. H. 
Walker and T. Morgan. The company in general 
meeting will determine remuneration. 


A Proposrp New Cana MarRITIME.—Advices 
from Berlin state that a Bill for constructing a 
canal from the mouth of the Elbe, passing through 
Rendsburg, to Kiel Boy, has been laid upon the 
table of the Reichs The total estimated cost 
amounts to £7,800,000, of which Prussia is to 
contribute £2, 500, 000. Ships not belonging to the 
German Imperial Navy using the cai have 
to pay canal dues. The bill is accom ais 
statement of reasons in its favour. ese are of 
a strategic and commercial nature ; amongst the 
latter is the facility thereby given to German coal 
merchants for competing with coal merchants 
sending coal from North English and Scotch ports. 

ing through the can as e danger of dou 

The Skaw will be avoided. The canal will be 
under the immediate fe jurisdiction of the Empire, 
and the canal dues will be ninepence per register 
ton, including pilotage and towing for sailin 
vessels, electric lighting, &c. The estima’ 
time of construction is seven years. The dimen- 
sions of the projected canal are given as follow:— 
Breadth, 200ft. at the syrface, 85ft. at the bottom ; 
depth ft. 10in., allowing the largest steamers 
and the heaviest ironclads of the German navy to 
pass. Its importance to British commerce is 

ne 2 the following estimates of time saved 

trading between English ports and the 

Baltic: - — London 22 hours; Hull, 15 hours ; 
Hartlepool, 8 hours ; Newcastle, 6 hours ; Leith, 
4hours, Itis estimated that 18,000 vessels out of 
35,000 passing the Sound annually will make use 
of the canal. Itis probable that the Reichstag will 
pass the Bill unanimously, 


J. C. M‘Creery, United States. 
15, 376. APPLIANCE, A. 


15, Tennis Porz, C. W. Carlton, London. 

15,378. Puririers, W. Klostermann, London. 

15,379. Surrace Conpensers, F, M. Wheeler, London. 

15,380. ATracHine Suarts to VEHICLEs, &c., Groom- 
bridge and J. P. Rickman, London. 

15,381. Azo Dyes, J. Y. Johnson.—(F. von H. Nach- 
folger, Germany.) 

15,382. Coupiines for RarLway Veuicies, J. Crabtree, 
W. and ©. 1 

15, ERRY-GO-ROUNDS, W. an 
King, London. 

15,384. Apparatus for Raitway, &c., Car- 
RIAGES 

385. THREAD on Tunes, &c., J. C. and F. 

A. Spach, London. 

15,386, Ointment, M. Rook, London. 

15,387. PRESERVING MILK, a. Hooker, London. 

15,388. Cases for Storinc Rees of Corton, 
&., A. Gutch and J. H. Pratt.(F. Meyer, U.S) 

16,888. InpIcaTING, REGISTERING, &c., APPARATUS, J. 


pe, Liv 
15,899. Dice Gamzs, G. Budweg, London. 
15,391. TREATING VEGETABLE Spinnino Fipres, M. E. 


don. 
15,392, en and Gas Lamps, H. J. Haddan.— 
(A. Cowet, 
15,393. InksTanps, F, van den Wyn; London. 
Sreerinc Gear for VeLocipepes, F. Wood, 


15,395. Seman Pumps, R. 8. McLaren, London, 

15,396. Fenvers, P. Webb, Lond.n. 

15, 397. ButrerR CHURNS, W. BR. M. Thomson.—(T, Fuhr- 
mann, Hungary.) 

Surps and other C. N. 

ixon, London. 

15,399. TRANSMITTING Power, C. Humblot, Lond 

15,400. Screw Prope.iers, A. J. Boult.~(C. W. Fiala, 
jun. 


15 01. He Huskine or Grain, &c., V. Till, 
15, Pressks, J. A. Drake and R. Muirhead, 
15, VARIABLE Toninc-rorks, D. W. Segrove, 


15,404. P. Sorel, London. 

15405. Borries with AERATED Liquips, H. W. 
Stevens. Colchester. 

15,406. Saw Sets, J. Laybolt, Massachusetts, U.S. 

15,407. WEFr-THREADED KnitTiNG Looms, J. J. Adgate, 


London. 

15408, W. R. Lake.—(T7. Apple- 
ton, 3 

15, Meta Suarts, &c., W. R. Lake.—(R. H. Libby, 


15,410. Propetiers, A. F. A. Philadelphia. 
15,411, Wert-THREAD Nerpvrs for Knittine Looms, 
J.J. Adgate and 8. P. Kittle, London, 
15, Sicntinc Fire-arms, W. R. Lake.—(Société 
Dainesi and Co., Italy ) 
15,413. Boots or Suoxus, W. R. Lake.—(M. Walker, 
United States.) 
15.414, Automatic Lvsricators, E. Edwards.—(4. 
Behnisch, Germany.) 
15,415. Nozzcxs und Stoppers for Borriss, &c., 8. B. 
Opdyke, London. 
15,416. APPLYING Postact Stamps and P. A. 
ewton.—(@. Phillips, United States.) 
15,417. Type-writinc Macuines, G. F. Redfern.—(2Z. 
Enjalbert, France.) 
15,418. Capstans, W. H. Harfield, London. 
15,419. Bort.zs, E. P. Alexander. 
W. R. Clough, United States.) 
15, Air, &c., W. L. Wise.—(V. Popp, 


15, 421. Core, G. P. Hartley, London. 

15,422. Execrric Circuits, 0. E. Woodhouse, F. L. 
Rawson, and W. Wh te, London. 

15,423. PortaBLe Gun Batrery and Conninc Tower, 
W. J. Brewer, London. 

15 424. MEasuRING REsIsTances, O. 


E. 
Woodhouse, F. x Rawson, J. H. Davies, and E. J. 
Moynihan, Lon London. 


16th December, 1885. 
Gutpgrs for Corton, &c., WinDING Frames, D. 
Glossop. 


15, M. Woodhead and P. Angois, 
Nottingham. 


gh 
15,427. Tosacco Pipr, G. Hollis, Aston. 
15, 498. Cement, G. Chapman, Glasgow. 
15, 429. SockeTTEeD Pipe C. G. Clarke, Hull, 
15,430. Suips’ Brake, C. G. Clarke, London, 
15,431. Borne Toots, T. Bramwell, Manchester. 
15,482. StretTcHER for SurcicaL Porposgs, R. Stevens, 
Edinburg 
15,433, BUTTON-HOLE for Szwinc Ma- 
cuines, E. 8, Pratt, Mancheste: 
15, Case for “Press, J. Mason, 
15,485. MetaL &c., Winpow Buinps, 8. E. Jackson, 
Oldham. 
15,436. GuLLEYs and Traps, —. Oates and —. Green, 
alifax, 
15,437. RerriceRatina Apparatus, H. J. Allison.— 
(7. nkin and G. W. Coit, United States.) 
15,438, ‘Opraintnc Batus of of ANTIMONY, 
. Watson, jun., Glasgow. 
15, 480, Evaporatinc and CoNCENTRATING Liquips 
GENERALLY, E Fonteniltes, Paris, 


15,440. go Lerrer Apvertiser, M. A. Brown, 

15,441, Arracuments for Braces, J. Cadbu 

snd FW, Lambert, 
AIR-CURLERS, and J. C. Rollason, 

ind ury 
Bracecet Fasrentno, L, Emanuel, Birming- 
m. 
15, Hat Disues, J. Rowley, Man- 


15,445. Governino, &c., Apmission of Sream, the 
Temple Balanced Slide Valve Company and C, Free- 
man, Liverpool. 

15,446. Barrets, J. R Liv 1. 

15,447. Founrain Pen-HOLpERs, P. Cato, 

15,448. Apparatus employed in for 
@. Leonard, London. 

15,449. Osrarviye Gas from Hyprocarsons, A. Guten- 
sohn, London. 

15, for Invauips, E. Houstoun, 


lasgow. 
for &., C. A. E. T. Palmer, 


ndon. 

15,452. Douste Wasuina Macutye, I. Barnes, Bir- 
mingham. 

15,453. VeLocrpepes, W. Phillips, London. 

Stove "R. and C. Wright, 


15,465. &e., J. C. Mewburn.—{ WW. 
Main, U.8. 


15,456. Connective JacquaRp Carbs, P. Ambjorn, 


15,457. Locks for Doors, F. F. Neuber, London 
15, Frax, &., J. Barbour and A. Combe, 
mdo 
15,459, Cotton and pout Macuines, J. H. 
mer, 
FTS, Wea. Gibson and T. P. Ford, 
m. 


pet 
— Hyprac.ic Lirts or Presses, P. J. Davies, 


London. 

15,462, Trouser STRAIGHTENER or STRETCHER, A. 

Knight, Lom don, 

15,463, Sranps for TetecRari Pores, W. W. 
ix, 

15,404. Lavarontes, E. J. Preston and E. W. de Ruset, 


15,465. RatLway E. J.C. London. 

15,466. Gas Va.ve, T. 

their M. R. Snowden, Biadford. 

15,468. Devices for CARRYING PaRcELs, C. Halsey and 
C.F. Arnold, London. 

15,679. OursipE Buinps, A. Haynes, London, 

15,680. Burwyine Liquip Fue. in Furnacgs, C. Blag: 
burn, London, 

TuRPENTINE, C. D. Abel.—(E. Schaal, 


15,472. O. E: 

15, 474. VeLocirepes, A. M. “Société Les fils 
de Peugeot freres, France. 

15,475. Motor, W. von Ruckteschell, London. 

a CapsuLes, W. Lawson and J. Burke, 
ndon. 

15,477. Propuctnc ORNAMENTAL Errects on Giass, A. 

Wilkinson, London. 


17th December, 1885. 
15,478. Rotary Arr or Exsaust Pump, W. Maxwell, 


London, 
— Automatic Toy Horsz, W. M. Simons, Not- 
ng! 
Socket for Ram, &., Pipes, H. Grundy, 


15,481. Wea EaviING of Fancy Loopep Faprics, M. Snow- 
den.—(J, Wilby, France.) 

15,482. J. hester, 

15, Sicut-FeeD Lusricators, J. Burton, Man- 
chester. 

15,484. Execrricity, J. Swinburne, London. 

15,485. Heatine Stoves, A. H. Smith, London. 

15, "486. PULLEY CARRIERS for Braces, J, Cadbury and 
J.@. Rollason, Bi ham. 

15,487. Sas FASTENER, . Chew, Blackburn. 

16, '488, CORK-SCREWS, J. Sou Woodileigh. 

15,489. Strap Fasteners, W. R. Harris, Manchester. 

15,490. Propucine Carp Enoine CyLinpers, G. and 
‘Ash jhworth, Manchester. 

15,491. AssisTING the Drivinc Power of Tricycues, J, 
Cheshire, Birmingham. 

15,492. REGULATING the Suppty of Gas to Gas-BURNERS, 
W. Polla lard, Halifax. 

15,498. of ScurcHers and Openers, L. Har- 
greaves, Halifax. 

15,494. ReversisLe Water, &c., Motor, A. J. Jarman, 
London. 

15,495. CLeantno J. Parkes, Sutton 

15 496, Di DrawinG Rovers for Fiax, &c., W. Scott, 

Roap-cargiaGEs, H. F. Lloyd, 

vel 
15,498. Packine for Steam &c., Enoryes, H. Field, 


Liverpoo! 
15,499, for Sram, &c., Apparatus, H. Field, 


Live 
15,500. for Sturrinc-Boxes of Steam ENGINE 
Cy.inpers, J. J. Galloway and G. McFarlane, Glas- 


15,501. Vatves of VacuuM Arr Pumps, W. E. Heys.— 
(A. B. Worth, United Sta’es.) 

15,502. Fastenincs for Corsets, F, R. Baker, Bir- 
ming 

15,5€3. ExTRactine Corks from &c., Borres, 
R. Le Hickes, London. 

15,504. Quartz CrusHING Macuings, &c., W. McLean, 
Liverpool 

15,505, Continuous Brakes, J. H. Stephen- 
son, Liverpool. 

15,506. Cow Ls, T. Liverpool. 

16,607 507. AvromaTic WEIGHING, F, W. Mitchell, Liver: 


15, 508. Pres, J. Whiteley, London, 
15,509. Lavin Cuasp for Guoves, H. Castar, 


15,510. Drawine orF Liqurps, H. J. Allison.—(A. A. 
and R. P. A. Pindstofte, Denmark.) 
TENNIS Markers, T. W. Goddard, 


ee. Screw Drivers, W. McGowan.—(7. Dussieux, 
& nce. 
PockET-sEwinc Macuine, 8. A. Rosenthal, 


15,514. ComBINaTion TOILET Rack, M. Gray, 

15,515. Muzztxs for Docs, M. H. Lowe, 

15,516. Printrne ConsECUTIVE NUMBERS, W. ‘Colley 
and M. Hart, London. 

15,517. STONE ‘CRUSHING Macuing, A. G. Mumford, 
Colchester. 


15,518. ORNAMENTAL or UseFuL Woopwork, W. 
Robertson, London. 

15,519. Non conpuctine Bricks, &c., H. Bonnycastle 

and T. M. R. Jones, Lee. 

15,520. InpicaTING the Wrxpine uP of Warcnes, L. A. 
Groth.—(J. Marzari, Italy.) 

15,521. ComprneD Sream and Gas Exarnes, M. P. W. 
Boulton and E. Perrett, London. 

15,522. Gearine for VELOCIPEDES, E. Drew, London. 

15, 523. BuTToN-HOLE ATTACHMENTS for SEWING Ma- 
cHines, A. Anderson.{The Singer Manufacturing 
Company, United States.) 

15,524. SicNaALLInc Apparatus, W. King, 


15,525. Gas Enotes, A. Ashby, London. 
15, 526. Pacxtna for Piston-rops, O. Imray.— (J. 
Par tington, Canada.) 


15 527. SHarrs and Pores for Carriacss, J. A. Cara-’ 


mello, London. 
15,528. ExpLostve Compounns, C. C. Bichel, London. 
15, 529. Swinas, E, Edwards.—(7. J. Sloan, France.) 


15,530. Exrractixe Suaar from SACCHARINE FLUIDS, 
L, Stern London. 
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15,531. Burrows, R. Elsdon, London. 
15,5382. Mirus for &., C. » London. 
15,538. Howpers for PENCILS, &e., M 
15,584. Reau.ator for Furnaces, D. ‘Hunter, 
15,535. Dynamo-eLecrric Macutnss, R. P. Sellon 

8. Sellon, 


H. Lake.—(Z. Ber- 
tingieri, Italy.) 
18th December, 1885. 
15,588. Harpoon Serine Fastener, J. C. Whateley, 
Birmingham. 
15,539. Transmitrers, C. E. Allen, 


Lond 
15, Woot to Carpine Enornes, W. Cliffe, 


15,541. Horsesnors, J. Stead and G. Kaye, Halifax. 
15, 542. Bett Fasteners, C. T. Powell.—(N. Qurin, 


Austria.) 
15,543. PRessuRE-REDUCING VALVES, J. Lyle, Glasgow. 
15,544. Arr Compressors, J. Lyle and J. B. Hannay, 


Glasgow. 
VestTiLaTors or Arr Vatves, J. McConachy, 
15,546, —_—_ Berrus, J. H, Lynde and J. O. Holt, 
Man chester. 


15,547. Prerarrye Corron, &c., W. and W. Lord, 
Manchester. 

15,548. Frerovs Mareriats, B, A. Dobson, 
Manchester. 

15,549. Artictes of Dress, J. Smith, 
Stoke-on-Trent. 

15,550. Warcu Prorecror, 8. Davey, Birmingham. 

15, "551. Garpen Syrincgs, R. E. Adams and D. Hearn- 
shaw, Birmingham. 

15,552. Soormmse and Mixpinc Inrants, W. Morris, 
Birmingham. 

15,558. Door Boxt, W. Atkins, Birm’ yoo 

15, 504 VENTILATION of Sewers, A. E. Sunder- 


Puriryine Metats, A. M. Clark.—{H. Harmet, 
ranee. 
— Macic Syvurr-sox, H. Bate and M. Feldman, 


15,557. Wasner for Buttons, J. Smith, 
Stoke-upon- -Trent. 

Beit Circuits, H. M. Townsend, 

eterborough. 

15,559. Execrric Bett Pusnes, &c., H. M. Townsend, 
Peter! rborough. 

15,560. Kwos Borts for Doors, &c., J. Arnot, Bir- 
mingham 


gham. 
15,561. DraucHTers for Frre-Piaces, M. Wilson, 


mdon, 

15,562. Cups, T. J. Lindsay, Linlithgow. 

15, 563. T. G. Redstone, Li 

15,564. PantocraPHic Apparatus, B. Thornhill and 
E. Whi , London. 

15,565. SOLUBLE CASEIN- -ALBUMINATES, W. P. Thomp- 
son.—({G. E. Muth, Germany.) 

Maxine GUIPURE H. A. Brownsword, 

mdon. 
15,567. Skates, W. P. Thompson.—(C. M. and J. 


Ca: 
15,568. Propucinc a Rotary Morton, E. Briincker, 
London. 
15,569. Macutyegs, E. Briincker, London. 
15,570. Sewinc Macurnes, E. Briincker, London. 
15,571. Sewinec Macurgs, E. Briincker, London. 
15,572. Tae Easement, T. Pike, London. 
15,578. AUTOMATIC SIGHT-FEED Lusricator, John 
Etherington, London. 
the Powsr of Gas, F. Wright, 
15,575. Anm-HoLEs for ApPaREL, A. M. 
,576. Four, G. Epstein, London. 
15,577. Barren Nari, R. Brown, London. 
15,578. Sketeron Booxs, A. J. Boult.—(G. Baum, 


Germany.) 

15,579. for SHANKED Burioxs, &e., A. 
Rush, Birmingham. 

15,580. ‘Stoppers for Or-cans, J. Walker, London. 

15,581. Casxs, H. Ratcliffe, London. 

15,582. Gas and for Cookrsc PURPOSES, 
T. Greenwood, Halifi 

15,583. and O. Bussler, 


15,584. Apparatus, C. J. Ball, London. 

15,585. Se.r-actinc CouPLine and Continuous BrakE, 
&c., J. Collins, London. 

15, 586. CENTRIFUGAL Pomp, C. J. Ball, London. 

15,587. REGULATING SASH F. Howcroft, 


Lssections, M. P. Browne, 


15, 590. PREPARING FILAMENTOUS 
Clark.—(J. Cardon, France.) 
15,591. Case for LARGE Prosectitzs, H. J. 
dan.—(G. Allemano and G. 
15, ee Macurygs, C. F. R. Nagel, 


Macic-Lanterns, &c., A. E. Murray, London. 
. SrreTcHERS for TrousERs, &c., Edwards, 
on. 

15,595. Orstment, D. W. Williams, London. 

15,596. Bepsreaps or Bertus, R. M‘Whirter, London. 

15,597. Cooxinc Urensits, F. A. L. and C. L. Han- 

cock, London. 

Srramer for Hop-nacks, &c., H. J. 

Worssam, London. 

15,599. Preservisc Atimentary Susstances, V. Tri- 

bouillett and E. Husson, don. 

15, = or Dressinc Macurnes, J. F. Stewart, 


15, or Cases, W. C. Johnson 
and 8. E. Phillips, 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Official Gasette.) 


987. Process or Ralts, George 
Hargreaves, Winton Place, Ohio.—Filed February 
18th, 1885. 
Claim.—The herein-described process, which 
in first passing the rail gree oh | the first set of rolls, 
so as to turn the flanges toward the web, and then 


placing in a trough formed by the first pass a suitable 
welding compound, and afterwards successively 
passing said billet through suitable rolls, to weld and 
shape the billet, substantially as described. 
328, me Gas Encrxg, James F. Place, New York, N.Y. 
—Filed September ist, 1884. 
Claim.—In a ak engine, the combination of the 
passages ed 


ve charge ow throug! passages, whereby the 
air is heated, and serves to cool the cylinder, substan- 
tially as set forth. Ina gas en; 

power easton having 


Y. Johnson.—(H. R, Stewart, Egypt.) 


muni with the air passage in the te my head, 
and exten: thence to the igni: chamber of the 

r cylinder, substantially as set forth. The com- 
Fination. ina e, of a power cylinder having 
recesses extending into its head, a power piston having 
projections to enter said recesses, a com- 
pression cylinder and — and a compressed-air 
passage exten from th 

linder head, to 


heating in 
the igniting chamber of the power cylinder, whereby 
during the first part of the out-stroke of the power 
piston space — filled rough the 
which ea y passing thro 
— in’ the power cylinder head, and is 
on its entrance to the cylinder by flo into 
said recesses in the cylinder head and around said pro- 
jections on the substantially as set forth. In 
a gas engine, the combination of the power cylinder 
and piston, the compression cylinder and piston, the 
former piston being to in advance 
the latter, a compressed-air passage leading from the 
compression cylinder to the power cylinder, an inlet 
valve in said passage near its junction with the power 
the exhaust for the spent gases 
leading fro: =e cylinder and extended in close 
mpressed air passage, whereby the 
e pared — is utilised to heat the com- 
from the compression 
— cylinder, substantially as set 
In a gas engine, the combination of a power 
as and on, a compression cylinder and piston, 
an extended passage for the compressed air extending 
past heated surfaces, in order to superheat the com- 
pressed air and increase its pressure, and terminating 


at the power cylinder, and an inlet valve in said 
pessage near its junction with the power cylinder, 
and mechanism for 9; ting said valve. 
substantially as described, to close said valve w 


effective by reacting on the com preston ton on its 
tion, with 


out-stroke. In a gas oe 

the power cylinder, of a force Te Pp arranged to dis- 

charge gas or liquid combustible into said cylinder, a 

variable cut-off valve controlling the admission of 

combustible to'the pump, and a relief air inlet valve 

adapted to remain Le so long as the pump is draw- 
in the combustible, and to open upon the —s 
of the supply thereof, in order to fill the remain 


ylinder in one atti of the valve, and with a 
coin: with a relighting jet in an 
ve, an igniting gas burner fixed 
ite said cavity and adapted to its flame 
into it, an inde a 
pression er an 
operate as set forth, 
— opened at the beginning of the com- 
ion stroke, and supplies air at low pressure to the 
iting burner, and the pressure of this injecting jet 
air increases i to the instant of the explosion, 
whereupon the air passage is cut off. 
329,004. Hus, P. Bettendorf, Peru, 
Filed July 10th, 1 
bub of a single piece of metal, 


there’ 


terminating in an injector sur- 


h having a 
@ at end, substan- 


tially as and for the specified. (2) A hub 
consisting of a main or ov apeek oar and a series of 
projections Al, each having a hole a, with a counter- 
sink a! at its inner end, and a countersink a!! at its 
outer end, substantially ‘ as specified. 
329,045. Five Cieaner, John A. Hurley, Brie, Pa.— 
Filed June 9th, 1885 ~ 

Claim.—{1) In a flue cleaner, as shown, 

the combination of a nozzle, a shut-off valve operating 


in said nozzle and having an outward extend: 
with a flexible 
handle connected with said pipe, an da hand 
grip lever on said handle, 


163 


nected with said valve stem, substan 


as and for 
mentioned. (2) In a flue er, sub- 

stan’ as shown, the ni shell 
face a, annular steam passage a}, cham! A‘and A5, 


ting 
into the chamber A4, i’ combination with the valve 
with outward extending stem B!, the steam su 
pe C, flexible hose Cl, handle D, hand grip lever 
and connecting rod !, connecting the lever 
with the valve stem B!. (3) In a flue eam, > sub- 
stantially as shown, the combination of a 
nozzle, a shut-off valve within said —_ i, having 
protruding rip handle connected wi! e, 
a a hand grip, — on said handle, which is opera- 
tively conn: said valve stem. 
$29,202. Thomas Murphy, Detroit, 
box, the combination, wi 
im.—({1) In as ng box, the com! 
conically recessed at one end and 
recess of 
leteval play tm the box, and the ana 


(329,202! 
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follower having cylindrical necks, which extend to 
the exterior of said stuffing box, as set forth. (2) In 
a stuffing box, the combination, with the sleeve F, 
ha’ a shoulder a near one end and a conical recess 
near the other, terminating in a small shoulder c, of 
the conical king G and the follower H, "all 
ed and confined within the stuffing box, so as 
to have a free lateral Play’ therein, substan as and 
for the purposes described. 

$29,233. Now- Force Pump, William M. 
nd, Ohio.—Filed August 18th, 1884. 
linder G and the piston J, in com- 
bination with the check valve E!, consisting of the 
leather E, hinge flap provided wi 

plate E, ha’ 4 lug d and projecting ins 
opening a, ani drain valve 
1 and spring Sx as described, and for the a 
e of a pump cylinder, the piston- e 

ide arm 8, having friction 
to the#o oppos 

cytinder, as described/ an: 


(8) In combination with the lower aptindon 4 a pump 
G, the bent tube Q, screwed into one side thereof 
above the bottom valve ‘provided 
with reduced aperture ao 


bein, vided with a ‘orated cap QU, the 
tion erein being of ternal diameter the 
internal diameter ba the "an, substantially as 


Claim.—(1) In tus for 4 vacua, 
the of a main ejector 1p, to which the 
auxiliary r eac! suction pipe 
connected to the drop or discharge pipe of the pre- 
ceding ejector pump, substantially as described. (2) 


vacua, the combin 
cted with the disc! or drop 
iow the dis- 
represen 


mp, one or more auxiliary ejector pumps, 
connected ected. az described ly tubes or 
ing thereto, a ed © tank for the fluid, and a 


or forcing aj tus for supplying - 
Bripaz, Emmerich A. Werner, New York, 
N.Y.—Filed October 10th, 1884. 
Claim.—(1) The combination of two struts united at 
their wore ends, | ne inclined to each other, and rest- 
supports, and two 
tt, girders or beamea, both having their inner or 
odjeonah ends supported by rods from the top of the 
= the ~ eed ends of the beams or girders resting 
supports, and said beams 
being of said incli 
struts, substantially as described herein, and for the 
set forth. (2) The combination of two 
beams or girders of any description with two 


struts of suitable form finclined under any angle 
against the abutments, and hinged together at the top 
to support by suitable means the two beams carrying 
= | road over an opening of given length, without the 
aid of intermediary supports resting on the ground, 
the struts being inane? to the vertical planes of the 
girders, substantially as described herein and for the 
purposes set forth. 
$29,417. Cut-orr ror HYDRAULIC AND OTHER ENGINES, 
ay Tubbs, Philadelphia, Pa.—Filed February 
In combination with the motor 
tons ¢, piston-rod c3, and valve D, an 
pe Mey emental motor A, having pistons a and rod 
al, the fe evers d6, connected at one end to the rod al, 
and links bs, connected at opposite ends to the lever dé 
and valve-rod d3, substantially as described. (2) In 
combination with the prime and supplemental motors 
Cand A, the slide valve D, contro! flow of liquid 
in prime motor, rod links levers d®, oscillating 


valve B, controlling flow of a in supplemental 
motor, arm 03, yh 610, lever b1, bar 615, link b14, and 
od fi, and actuated by piston of 
—- motor, su tantially as described. (3) In com- 
ion with the cylinders and pistons of the prime 
motor C, the slide valve D, a motor A, and 
connections, such as described, intermediate the 
lemental motor and slide valve, the oscillating 
ve B, actuated by the prime motor, and governin; 
the inlet and exhaust of the s ———— motor, sai: 
valves D and B being connec to the same supply 
pipe, substantially as described, whereby when the 
a md B is reversed to admit the ‘liquid to the supple- 
mental motor, the pressure on the valve D is tem- 
porarily relieved. 
$20,459. Braxe-snor, John J. Lappin, Toronto, 
Ontario, Canada.—Filed March 2nd, 1885. 
Claim.—A brake shoe A, constructed with thick 


chilled and thin pro jecting chilled parts, alter- 
nately, the face of the shoe, the thin chilled parts 
having one or more circular veins of soft metal pro- 


h the chill and cast with the face down 
ame Spe providing for the coarse and inferior metal 
rising to the top and — the back of the shoe, and 
the pure metal to fall to the bottom and make the face 
thereof, substantially as described, as a new manufac- 


= built up until strong enough to resist every 

floa' us ready to attack wherever there is a 
eee We ma any escape many a fatal shaft by 
ourselves walt Trortitiea with | pure blood and a 
nourished e.”—Civil Service Gazette. 

with water or milk. Sold only 

kets, ‘labelled—“ James & Co., Homco- 

in packets, al Chemists, London.” Also makers "ot Epps’s 


Ktternoon Chocolate Kasen 


ce,—[ADVT. 


329,249] 
UNAS, 
| 
328,970 
NN 
the compression piston turns its centre on its in- 
stroke, whereby the increased pressure of th - 
Sie wi 
H 
of the pump with air, substantially as set forth. Ina Ge PAR om 
gas engine, the combination, with the power cylinder @ aqy*\ 
and piston and a compression cylinder and piston, of - 29,417 rae 
the igniting slide valve having a combustion cavity ¥ 
formed in it, provided with an igniting port coincidin, | Tt | 
@ al O 
London.—{B. C. Byam. & OG me 
| 
i i NS Ga | 
bottom of said bottom valve, then upwardly to a level 
escrived. 
) $29,241. Vacuum Pump, Burchard Thoens, New 
Orleans, La.—Filed December 27th, 1884. 
| 
| 
| A) | | 
f = i 
| 
=n 
} 
S_ j thorough knowledge of the natural laws which govern 
| ZF, careful application of the fine properties of well- 
—| 
In apparatus for pi 
charge nozzle the: 
<t the barometric height of a column e used, 
substantially as described. (3) In an apparatus for 
/ 


4 
» 
| 


